STC XML Implementation

Space-Time Coordinate (STC) Metadata
XML Implementation (in XMLSpy Diagrams)

In the following pages the XML implementation of STC is illustrated through the UML-

like diagrams created by XMLSpy.
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STC XML Implementation

Top-level Metadata Elements

There are currently four types of STCmetadata elements derived, all based on the
stcDescriptionType consisting of three elements: CoordSys, Coords, and CoordArea.
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STC XML Implementation

Coordinate Systems

Basic CoordSys contains one or more CoordFrames and is required to have an ID.
There are 5 specific Frame implementations and 1 generic Frame.
There are two specific coordinate systems derived from CoordSys: AstroCoordSystem
and PixelCoordSystem.

CoordSys

ype | stoocoordSysType #‘T

stcicoordSysType

E] attriputes
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name |10
default
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STC XML Implementation

AstroCoordSystem contains 3 required Frames, an optional Frame, and may contain any
number of generic Frames.
It is derived from coordSysType by restriction.

AstroCoordSystem
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STC XML Implementation

Coordinate Frames

The TimeFrame:

TimeFrame

type |31c::timeFrameT\,fpe
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STC XML Implementation

The SpaceFrame

The OffsetCenter is added to accommodate lists with RA and Dec offsets.

Note that this is intended for pure numeric RA and Dec offsets; true angle offsets should
be handled through a CustomSpaceRefFrame.

l_________________l
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J"ﬁ'.:t{::S|:-m:f:l-'v1efFramf:

Spaceframe — | Lype | stospaceRefFrameType
[yvpe | sterspaceFrameType

Lype | storeferencePostionType

J"s::t{::Ecuzrrl[IFIa’a'uw:rr -

[yvpe | stocoordFlavar Type i

|
|
|
|
aSteiReferencePosition |
|
|
|
|
|

|

| E

| | ;};’6&;&'&&&&; 'E_@El_,{:rtl:c‘:ronwalue B
| ettt ettt type [xaanyType |
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STC XML Implementation

The RedshiftFrame has a little more:

| sterredshiftFrameType

| B attriputes

| value_type

volefaut | WELQCITY |

| nEme | walue_type !

RedshiftFrame E—El-lr_(*j}

Iyvpe | storedshiftFrameType
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| type | stodopplerDefintionType
rillzkle | true
| enum | OPTICAL RADIO RELATIVISTIC

,st{::Referem:ePosition

fype | stecreferencePostion Type

GenericCoordFrame
Iype | storcoordFrameType
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STC XML Implementation

Coordinate Frame Components

The SpaceReferenceFrame (part of SpaceFrame) uses the names of the elements in the
SpaceRefFrame substitution group to identify the frame, rather than using a single
element with enumerated values; this makes it easier to extend the list — by just adding

members to the substitution group — such as solar reference systems.

Note that ICRS does not have an Equinox element. The figure below is truncated.
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STC XML Implementation

The ReferencePosition uses the same technique:

ReferencePosition |
bype [ sto:referencePostionType |

CustomRefPos ste:Coordd
|type | stocustomRefPosType crdastroCoordsType

i~ ste:iPlanetaryEphem 3
EMBARYCENTER 3 . [
== obype | ste:planetar vEphemType |

vpe | st stdRefPosType | tniillzble | true |
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GALACTIC_CENTER
vpe | stostdRefPosType
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GEOCENTER
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IE
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JUPITER i
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l
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Ve

=

]
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STC XML Implementation

The CoordFlavor also determines the flavor by the names of the substitution group’s

elements and is similarly easily extensible.

In addition, these elements have two attributes: the number of axes (coord naxes, default
2) and a Boolean indicating whether velocities are present (coord vel, default false)

B 1
stc:coordFlavorType

CoordFlaver L
vpe | stocoordFlavarType

B attributes |
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|
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STC XML Implementation

Coordinates

Coords is the generic coordinates element. It needs to refer to a specific instance of a
CoordSys.

There are two derived classes: AstroCoords (by extension) and PixelCoords (by
restriction).

| crid:coordsType

| ] attritntes

| coord_system_id
Coords | detaut |
Ivpe | crd.coordsType

1 E_ T ,{:rtl:Coor{Iinate +
I":_x-;".- Iype |crd:u:u:u:urdinateType T
PixelCoordinate o+

bype |crd:u:u:u:urdinateType i

B2

Ivpe |crd:scalarCnnrdinateT':.fpe .

StringCoordinate .

ype |crd:u:u:u:urdinateType i

|
|
|
|
|
| |
| o |
| |
| |
| ScalarCoordinate |
| |
| |
| |

AstroCoords

~erd:Value

[+

Iyvpe | crd astroCoordsType T
- - - -/ /71
cri:pixelCoordsType |
| B attributes |
| coord_system_id |

defaurt|
PixelCoords |
bype |crd:pixelCDDrdsType | crilicoordinate Type _| |
N N E_ ]

| ‘{:r{I:PlerCoortlmate criiHame | |
| type | crdcoordinateType bvpe [ xastring | |
1.0 ] |

bype | xEdouble

2005-02-25T13:46:00 Page 11 of 24



STC XML Implementation

AstroCoords contains specific astronomical coordinates (time, space, spectral, redshift)
and, optionally, generic coordinates

crilastroCoordsType
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_____________________________

___________________________

|
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' 1 erd:CoordFile
-

.

:
=

[x]
gl
a| e
o=
2|5
&
31;1;-
o
(]
(]
(]
=
=3
a
a
[a (]
m,
=
rai
[ai]

2005-02-25T13:46:00 Page 12 of 24



STC XML Implementation

The simple Coordinate just has a Name. Its simplest derived classes add only a Value
(PixelCoordinate) or a Values and an optional Unit (StringCoordinate). ScalarCoordinate
is the generalized full coordinate type.

r ) 1
| cri:coordinate Type |

N S
Coordinate L crdilame |
type | crd: coordinate Type bype | xs:string

t N — I

_ : = |
PixelCoordinate crd:Hame

bype | crd coordinateType t':.-'pe|xs:31ring |
- _ 1
=crd:Value
vpe | x=:double
ScalarCoordinate M
bype | crd: scalar CoordinateType T
crid:coordinateType _|
N . E_ i ]
StringCoordinate L | —@3— crd:Hame |
type | crd: coordinate Type | bype | e string |
[

attributes
—
_E)E'_ crd:Value
by | e string
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STC XML Implementation

ScalarCoordinate, in addition to the Name, has an optional Unit and the full 5
coordinate components (Value, Error, Resolution, Size, and PixelSize), each of which
may be an actual value or an IDREF pointing to another element in the document. Not
all components need to be present, but at least one of them ought to. Note that
components other than Value may appear in pairs, which would indicate a range.

= crd:ilame
(E :
waEstring

|
|
|
|
|
|
|
|
ScalarCoordinate E_Fi
ype |crd scalarCoordinate Type |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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STC XML Implementation

AstronTime is especially designed for astronomical application. It needs to contain a
Timescale and an absolute time. The latter may be expressed in a subset of ISO-8601 or
as Julian or Modified Julian Day. In all cases this may be an actual value or an IDREF to
another element in the document. Note that (M)JD values are xs:decimal in order to
achieve necessary precision. RELOCATABLE TimeOrigin s especially for simulations.
In addition, time may be expressed as relative (elapsed) time in which case the
AbsoluteTime element provides the reference time; in such a situation will will almost

certainly want to use an IDREF for one of AbsoluteTime’s derived types.

(as’tronTimeTm:-e I:TI]—@EI—

2005-02-25T13:46:00

B N
cril:Timescale

type  |erdtimeScaleType

enum [TTTDTETTEBTOB TCG TCET..

i

=] attributes
1 TimeOffset L | --------;
ik cdlecimal j unt :
el 1| idefaut [

type | x= IDREF

B N
‘{:rtl:AhsoluteTlme

Iype | xsanyType

“IS0Time
bype | e dateTime

[
150TimeRef
type | xa IDREF

= JIDTime
bype [ xe:decimal

F IDTimeRef
type | x=z IDREF

MJDTime
type | wardecimal

S —————
MJDTimeRef
vpe | x=|DREF

ETimeﬂlriuin

Iype | xsstring
enum | RELOCATABLE
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STC XML Implementation

Spatial Position is more complicated Coordinate type since it refers to a compound axis;
i.e., it may be 1-, 2-, or 3-dimensional.

- . -1
| crilcoordinate Type |
- | S
Position L crd:Hame |
bype |crd:cunrdinateTvpe bype |xs:string

Position1D an
type |crd:scalarCuurdinateType 7

Position2D H
type |crd:vectu:ur2CunrdinaieT3-'pe 7

Position3D i
type |crd:vectu:ur3CunrdinateT3-'pe 7

In particular, the multi-dimensional components other than Value are more complicated.
Value would be a vector of 3 doubles in Position3D, but the others might include
additional position angles or might be formally expressed by a 3x3 matrix. The attributes
of a position angle provide its units as well as its definition.

CResolution3

=
Iype | xsany Type

“Resolution3
croldouble3Type

Resolution3Matrix
croldouble3Type

Resolution3PA

- =
Iype |crd: size3Type

Resolution3Ref
x5 IDREF
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STC XML Implementation

Coordinates in a FITS file

The AstroCoords element may refer to a specific binary table HDU in a FITS file
(specified through FITSFile, derived from anyURI), identifying the columns in which
individual coordinate components are contained.

= crod:FITSFile

T —
e [erd T
bype [crdfitsType

=
crd:Hame

Iype | xastring

(as’trotoortlsFileTm}e [TIJ—E)EI—
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STC XML Implementation

Coordinate Area

CoordArea specifies the volume in coordinate space that is occupied by the object to
which the STC metadata is attached. It requires an IDREF pointing to a CoordSys. An
area may consist of multiple intervals along each axis. Intervals have a FillFactor.

ste:coordAreaType

B attributes

| coord_system_id |

|
|
|
|
|
|
|
CoordArea #H‘ IZI..-x-
bype [ stocoordAreaType | -; " ' LT TS
|
|
|
|
|
|
|
|
|
|
|

coooE

."‘-“;

o

B

&

4

-

2

=

1]

-

=

2
[}
8

Pl st{: Coordinterval

b _-E..‘

|
‘I?

-

e type | stc: u:u:u:urdlntervalType

| f-t:pix;o;t;aae _______ _i
| B attriputes |
| |
PixelCoordArea | coord_system_id | |
bype | st pixelCoorddreaType | |
| 51{: CoordScalarinterval A |
— t':.fpe | stocoordScalarinterval Type
| 1.0 |
_____________ |
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STC XML Implementation

Spatial area is not only more complicated because it may be multi-dimensional by itself,
but also because there are additional options: a Region (specified directly or in a file) or a

Sphere (or Circle/Cone).

Spatiallmterval
Iype | storspatialinteryalType

=
| ste:positionintervalType

Bl sttributes

unit

Posttioninterval

detault |

bype | ste:postioninterval Type

Region e

H
bype | steiregionType

RegionFile

stc:

,st{::Coortlllrterval +

vpe |stu::u:-:u:urdlntervaIType T

Coord2Vecinterval N

Iype |3tu::u:u:u:urd2"-.-"eu:lr|tervalType T

CoordiVecinterval N

yvpe |3tu::u:u:u:urd3"-.-"eu:lr|tervalType T

CoordScalarinterval

[

Iype |stu::u:u:uu:urdSu:aIarlntervalType T

| sterregionFileType

Iype | xzanyUR

sphereType

] attriputes

unit
default |

wetault | deg

i All_factor
wdefautt (1.0

|
= stezFile |
|

bype |stu::regiu:unFiIeType T | :

|

|

|

|

|

|

Sphere !%l'\‘
bype | st sphereType |
|

|

|

l
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= -
ste:Radius

vpe | xadauble

E'ﬂ?.’t{::Cf:ntf:r

Iype | crd: double3Type
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STC XML Implementation

Coordinate interval

This is the most fundamental element type to specify an area; it may be 1-, 2-, or 3-
dimensional. Bounds may or may not be included. Presence of only one of the bounds
indicates a lower, respectively upper, limit.

steicoordintervalType

|
| ] sttributes
|

N 1
lo_include
1

| volefault [ true

Coordinterval
tvpe | stercoordinterval Type

& | :_d_e_f_ay[t 'irl"l?__l

| i Fill_factor
wefault [1.0

Coord2Vecinterval

lype | stecoord2Vecinterval Type

CoordiVecinterval

vpe |stu::n:u:unrd3\f‘eclr|tervalT':.fpe

CoordScalarinterval

Ivioe | stocoordScalarinterval Type
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STC XML Implementation

Spatial Region

Region is a specialized construct to address the needs for expressing common spatial
shapes in a comprehensive way. A Region may consist of a Shape or be the result of an
operation performed on one (Negation) or two (Union, Intersection) Regions.

regrregionType |

I [ aitriputes |

1

| h

- 1
Region

- 0
bvpe |reg:regionType | :

Allsky

o [regregantyse T
bype | reg regionType

Box

o regbadie b
bype | reg boxType

Circle

e [regcrcite T
bype | reg circleType

Convex

bype | reg convexType E

ConvexHull

B
by e | reg convexHUllTyvpe

Ellipse

bype | reg elipseType £

Intersection

bype | reg.intersectionT vpe

|

: |

redg:Region gl |
bype |regregionType %]

| 2 m |

| reg:negationType
attributes

reg:Region

|

|

g

Iype | reqregionType |

Hegation

=
bype | regnegationType

Polygon

o [renpaaarie T
bype | reg polygonType

Sector

o regesdarte
yvpe |reg sectorType

Skylndex

e o sgndesyne
bype | reg skyindexType

Union

|
0 |
type reg:Region 1l
| bype |regregionType %] |
| 2. |
1
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STC XML Implementation

Region: Allsky, Circle, and Ellipse
AlISky is an empty element (except for FillFactor) that is just a convenience.

I
Region ;

- =
bype | reg regionType | :

Allsky

red regionType

Box

reg:hoxType

- =
reg.circleType

Convex

reg:convexType

ConvexHull

Intersection

Hegation

red:negationType

Polygon

reg polygonType

Sector
ype | red:sectorType

Skyindex

red: skyindexType

Union

reg:unionType

reg.convexHullType

| e T -

attributes

reg:Radius

reg:Center

crd:double2Type

reg:Radius

reg:MinorRadius
xzdouble

—
| crd:posAngleType

| [ attributes I
L. |
|

Freg:PosAngle

|Z |

regiintersectionType
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STC XML Implement

ation

Region: Polygon, Box, and Sector

[ eoredionTvne |

= sttvibutes

Region

=
bype | reg regionType |

Allsky

e regregintyns 7
Ivpe | regregionType

-
reghoxType

bype

Circle

e [regciaete T
vpe | regcircleType

Convex

i regeomecyne
Iype |regconvexType

ConvexHull

e v rorvestiiyps
bype | reg convexHUllType

Ellipse

e [reaistyps
bvpe | regelipseType

Intersection

e [regintrsasiontyne 7
vpe | reginter sectionType

Hegation

bype | regnegationType =

Polygon

=
bype | reg polygonType

-
req.sectorType

bype

Skyindex

i reg skyeiyne
Iype | reg skyindexType

Union

i regrioniype
bype | regunionType
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reg:regionType

Ereg:(:entf;r
crd:double2Type

Ereg:Size

bype | cril:double2Type

reg:Vertex =| |
e |

Ereg:Posi‘tion

bype |c:rd: double2Type

Ereg:Posﬂtnglm

o erdposangiType
bype | cred pozAngleType

Erv.=.-g:P-:'s.£'mgle?

e [otposngeType
Iyvpe | crd posAngleType
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STC XML Implementation

Region: Convex and Convex Hull
Convex and ConvexHull operate on the Unit Sphere.

regregionType |

B attributes |

Lfill_factor 3 | |
- iname | fill_factor : |
Region et [10
ype | regregionType | .'"'{'""". |
\ note '
| name | note |
st [ |
- _ 1
AllSky =
Iype |regregionType
Box o
bype | regboxT ype
Circle el
bype | regcircleType
reg:convexType
Convex
=
bype | red convexT yie
| reg:Constraint Al
| bype | reg constraint Type

1.

ConvexHull

bype | req:convexHul Type

Ellipse

—'—I-ZI
bype |regelipseType

Intersection

bvpe |reg:intersectionType T

Hegation

o g neadiartvee
Ivpe |regnegstionType

Polygon

o g aivanine
Ivpe | reg polygonT ype

Sector

—'—E]
Iype | req sector Type

Skyindex

o g sindexiyns
Iype | reqskyindexType

Union

—'—E]
Iype | regunionType
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