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Let's have a look at some mission data e.g. XMM

AU name e  Many different data attached to that source
o  Some are simple quantities

o  Some are complex datasets

o  Some are usual

o  Some are mission-specific

Raw position

Corrected position

| Flux in all Energy bands

| Hardness ratio in all Energy bands

Quality flags

Spectra e We would like to make these data understandable for a client that has not been developed
for that specific mission.

Understanding what does the 0 value means for the detection flag

Getting the energy range of the band #1

Getting what systematic error applied on corrected position

Time series

Detection

©)
@)
Detection
©)
@)

Detection

Finding Charts




Model for ANnotating Generic Objects

OSNVIN

OSNVIN

i ol O il

OSNVI

OSNVIN

MANGO is not for describing what sources are

MANGO is for describing source data that cannot be
changed by the curator (archive, TAP) and that can be
very heterogeneous (Vizier)

MANGO purposes
o  Template to interpret data attached to a source
o  Guideline for building annotations

Expectation
o  Clients can get an accurate description of
parameters whatever the data origin is.
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Data Exposed by MANGO

A MANGO source is made with

e  One source identifier Associated Data Parameters

e  Aset of Parameters
o  Set of simple values (string or numerical)
o  Measurements
o  Computed parameters
o  Flags Mango Object
Sourceldentifier

e Aset of associated data
o  complex data such as light curves,
o any sort of counterparts,
o  Pointers VO services




Mango Skeleton

3 components

° One source identifier
° 2 Docks

O

The content of the docks are not
defined by the model

The model lists possible objects
that can be attached to a dock

+ dataDock

DataDock

<

+ semantic : VocabularyTerm [0..1] ‘

+ description : string [0..1]

==

..|‘..

VOModellnstance

+ ivoid : string

+ modelUrl : anyURI
+ modelName : string
+ modelDoc : anyURI

"l

[

o

4 MangoObject

1
+ identifier : string

1’ ——
" associatedEmgatijout

A iatedMangoObject

+ role : MangolnstanceRole [0..1]

+ modelinstance

Modelinstance

Parameter

+ ucd : string
+ reductionStatus : ReductionStatus [0..1]

+ semantic : VocabularyTerm [0..1]
22 l - *ascription : string [0..1]

—=

+ associatedParameters I‘

+measure | 4

Measure

WebEndpoi
+ ContentType : string
+ url : anyURI
12..| Mangol Role | |[12_| Reductions LT | VocabularyTerm
Detection Raw + uri : string
VOService Companion Calibrated + |abel : string
Ci i Corrected
+ ivoid : string Computed

Docks are open ended data containers

O

o
(@]
o

The model describes which quantities that can be dropped off on a dock
It does no say which ones have to be there or not
The content of the docks varies from a dataset to another

We can have several instances of the same quantity on a dock

m  Multiple positions
m  Multiple counterparts




Associated Data

e URL (VO or not)
o VO endpoints
] Datalinks, SIA, SSA
m  Serving data related to that source
o  General purpose URLs
m  Documentation
m  Non VO tools
e  Other Mango Instances
o  Source detections
o  Counterparts in other datasets
e VODML serialized objects
o  Lightcurves
o  Provenance
e  Purpose
o  Pack data bundles on a VOTable and to retrieve
them
o  Can be replaced with Datalinks
e Less tested for now

DataDock

+ semantic : VocabularyTerm [0..1]
+ description : string [0..1]

T

VOModelinstance

+ ivoid : string

+ modelUrl : anyURI
+ modelName : string
+ modelDoc : anyURI

- -

+ modelinstance

Modelinstance

+ dataDock +pa
MangoObject B
1 1
+ identifier : string
1
T 10 associatedMangoObject
A iatedMangoObject
+ role : MangolnstanceRole [0..1]
WebEndpoint
+ ContenfType : string
+ url : anyURI
MangolnstanceRole
Detection Rav
VOService Companion Cali
Counterpart Con
+ ivoid : string Con
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Mango Parameter

A MANGO parameter is an object that can be dropped on the
parameter dock
Parameters have 2 components
o  Asemantic block giving the role of the measure
m UCD
m  Reduction status (Model enumeration)
m  Vocabulary entry (label + URI)
m  Text description
o instance of class deriving from the abstract Measure
class
m  See after
Extended usage of the UCDs
o  UCD scope extended to complex values (values
+error)
m  Example: pos;meta.main gives the role of a sky
position measure, along with its values, errors
and frame.

Parameter

+ ucd : string

+ reductionStatus : ReductionStatus [0..1]
+ semantic : VocabularyTerm [0..1]

+ description : string [0..1]

/\. 1

+ associgtedParameters

+ measure | 4




Measure

e  Broad measure taxonomy
o  Still in expansion
o  Can be measurements or computed values or annotation

e  The use of different measurements in archival data is very variable
o  Some are very common (position)
o  Some are less usual (shape, flag)
o  Some can be duplicated in the docks (multipositions, multiple bands..)

o  Some are definitely exotic (‘decimal log of surface gravity’)

e A modeling effort weighted by that usage rate
o  The most popular are modeled by specific classes
o  The less popular can be described by generic objects
o  No trouble with adding new quantities that have not been foreseen by the model




Measure Classes

All built on the Meas/Coordinates (MC) pattern
Measure Coordinate CoordSys

o Meas = coord + error,
o  Using the same pattern for any measure Moastre vallee)

facilitates parsing
Error

CoordSpace

CoordFrame

Using MC classes when possible ...
Meas concrete classes are reused as they are.

©)
All measure that have no dedicated classes can be handled by generic Meas :GenericMeas

O

... or extending MC classes
Mango proposes a set of classes that are not in Meas :Measure

o  Some are necessary (Luminosity, shape, quality flag)
o  The others still must be discussed

O

Using a specific class when available is not mandatory
A magnitude can be presented with a generic measure.

@)
The semantic block allows us to properly identify the quantity.

O




Measurement Core Model Extension

Measure Model

Position

Time

Velocity
ProperMotion
Polarization
GenericMeasure

> Measure

‘$~\_\~§

Mango MC Extensions

Some measures that are for now in the MANGO MC
extension could be added to the core Measurement
model depending on the general usefulness of the

extended measures in other contexts.

Photometry
Flag

Shape

Orbit
ObjectType
HardnessRatio
Temperature
Redshift
LonLatPosition

PhotometryCoordSys

FlagSys

ShapeSys

ObjectTypeSys

HardnessRatioSys

RedshiftSys




Measure Sets: A Vizier Request

Vizier data need a way to group columns
o  Grouping columns around a particular quantity
m VizieR J/MNRAS/392/19/2slaggso
° Redshift + quality
o Spectroscopic type + flag
[ Gaia
e Position + proper motion tohandle
complex errors (Xmatch - work in progress)
o  Such groups have no semantic but is-related-to

Likely one of the most important features to annotate Vizier data
o Implemented by the associatedParameters relation

+ parameters

Parameter

+ ucd : string

+ reductionStatus : ReductionStatus [0..1]
+ semantic : VocabularyTerm [0..1]

+ description : string [0..1]

+ associatedParameters A ?1




Mapping Guidelines

e We need a convenient way to exercise Mango on Real data

e Client requirements
o  Retrieving data with generic code (no dependency with any particular service)
o  Getting a data presentation that facilitates the comparison with different datasets
o  Being able to restore data hierarchies faithful to the model
o  Being able to gather data spread out within the VOTable

e  Provider requirements
o  Facilitate(*) the annotation of heterogeneous and frozen datasets

e In between <GROUP> and a pure ORM (Object Relational Mapping)
o  Compactness
o Human readability
o  Better than GROUPs to map hierarchical data
o Do not pretend support a round trip validation (model -> votable -> model)
1 This allows major simplifications

(*) As much as possible




Syntax Fundamentals

Any complex data hierarchy can be exchanged pair key values, tuples and lists

o See JSON based Web applications

Key/value pair

Tuple

List

<ATTRIBUTE v p
dmrole="mango:stcextend.PhotFilter.effectiveWavlength"
dmtype="ivoa:real" value="7740.87" />

<INSTANCE dmrole="mango:Parameter.measure"
dmtype="mango:Parameter">
<ATTRIBUTE dmrole="mango:Parameter.semantic"
dmtype="1ivoa:string" value="#position" />
<ATTRIBUTE dmrole="mango:Parameter.ucd"
dmtype="ivoa:string" value="pos.eq;meta.main" />
<ATTRIBUTE dmrole="mango:Parameter.description"
dmtype="ivoa:string" value="this is the position" />
<INSTANCE dmrole="mango:Parameter.measure"[]
<INSTANCE dmrole="meas:Measure.error"[]
</INSTANCE> Y

<COLLECTION size="-1"
dmrole="mango:MangoObject.parameters">
<INSTANCE dmrole="mango:Parameter.measure"|]
<INSTANCE dmrole="mango:Parameter.measure"||
<INSTANCE dmrole="mango:Parameter.measure"||
<INSTANCE dmrole="mango:Parameter.measure"|)
<INSTANCE dmrole="mango:Parameter.measure"|)
<INSTANCE dmrole="mango:Parameter.measure"|]

</COLLECTION>
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Mapping Block Structure

e  One block located in the top of the VOTable
e  One block maps data for one model

<MODEL_INSTANCE>
<MODEL>
URI + name of the instanciated model
</MODEL>
<GLOBALS>
Model instances with a global scope
- Datatypes
- Coord systems
</GLOBALS>
<TABLE MAPPING tableref="Tablel">
Mapping of the data contained in the table labeled Tablel
</TABLE_MAPPING>
<TABLE MAPPING tableref="Table2">
Mapping of the data contained in the table labeled Table2
</TABLE_MAPPING>
</MODEL_INSTANCE>
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Other Features

Shortcuts: Model components that are parts of a standard can be folded in compact XML elements

<INSTANCE dmrole="coords:Point.axisl" dmtype="ivoa:RealQuantity"> i e prcas
<ATTRIBUTE dmrole="ivoa:RealQuantity.value" dmtype="ivoa:real" ref="RA_ICRS"/> <SC_REAL9UANTITY"dmrqlef coords:Point.axisl
<ATTRIBUTE dmrole="ivoa:Quantity.unit" dmtype="ivoa:Unit" value="deg"/> ref="RA_ICRS" unit="deg" /> [N
</INSTANCE> 3

Row filtering: Only processing data with a certain field value

<COLLECTION dmrole="dmrole">
<TABLE_ROW_TEMPLATE>
<FILTER ref="ref" value="value"/>
<INSTANCE dmref="dmref" dmrole="dmrole" />
</TABLE_ROW_TEMPLATE>
</COLLECTION>

Foreign keys: Joining data from different tables

<TABLE_MAPPING tableref="fgdgfddf">
<COLLECTION dmrole="dmrole">

<JOIN tableref="tableref" primary="primary" foreign="foreign">

<INSTANCE dmref="dmref" dmrole="dmrole" />
</JOIN>
</COLLECTION>
</TABLE_MAPPING>

Row grouping: Grouping data of the same source spread over multiple rows

<GROUPBY ref="ref">
<INSTANCE dmref="dmref" dmrole="dmrole">
<ATTRIBUTE ref="ref" dmrole="dmrole" dmtype="dmtype"
value="dmvalue" />
</INSTANCE>
</GROUPBY>
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Test Bench

M

Mapping Config

¥, README.md
{ ;’3vizier_gaiadrz.mango.config.json
{ | vizier_propermotion.mango.config.json

VOTable Sample

Y] Toa CSCZ example XM
¥, README.md

|} vizier_gaiadr2.xml
[_Y,g vizier_propermotion.xml

Annoter

. 5 mango.frame.ACISSoft.json

Mapping Component Library

[¥} mango.frame . DETFLAG.xml
{ 5 mango.frame.EB1.json
|2 mango.frame.EB1.xml

| 5 mango.frame.EB2.json
|¥4 mango.frame.EB2.xml|

{ 4 mango.frame.EB3.json
|¥} mango.frame.EB3.xml

[ § mango.frame.EB4.json
[¥} mango.frame.EB4.xml

[ 5 mango.frame.EB5.json
|} mango.frame.EB5.xml

| y mango.frame.gaiaBP.json
|¥} mango.frame.gaiaBP.xml
{ 4 mango.frame.gaiaG.json

Annotated VOTables
Wmmpmgmﬂr

¥} ivoa_csc2_example.annot.xml
L_Yé ivoa_csc2_example.mapping.xml
¥, README.md

L,g vizier_gaiadr2.annot_sc.xml

¥} vizier_gaiadr2.annot.xml

LY,J vizier_gaiadr2.mapping.xml

LE) vizier_propermotion.annot.xml
L)',j vizier_propermotion.mapping.xml

Client

“@edmtype": "mango:Mandg

“mango:MangoObject.as

"mango:MangoObject. idd
"@dmtype": “ivoa:st
"@ref": "colo",
"@value": "2CX0 J104

JSON Instance
For checking
with the naked eye

"r'nango:MangOODject.pa T
{

“mango:Parameter.measure": [

"@dmrole": "mango:Parameter.measure",
"@dmtype": "mango:Parameter",
"mango:Parameter.description”: {
"@dmtype": "ivoa:string",
"@value": "Corrected position"

’
"mango:Parameter.measure": {

"@dmtype": "mango:stcextend.LonLatSkyPosition",
"mango:stcextend.LonLatSkyPosition.coord": {
"@dmtype": "mango:stcextend.LonLatPoint",

"coords:Coordinate.coordSys": {
"“@dmref": "SpaceFrame_Galactic"

"mango:stcextend.LonLatPoint.latitude": {
"@dmtype": "ivoa:real",
"@ref": “collg",
"@value": 57.415827

’
"mango:stcextend.LonLatPoint. longitude": {
“@dmtype": "ivoa:real",
"@ref": "col9",
“@value": 233.381751

},
"meas:Measure.error": {
"@dmtype": "meas:Error",
"meas:Error.statError': {
“@dmtype": “meas:Symmetrical,|
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AstroPy Wrapper

The MANGO validation requires to show up a
good level of compliance with AstroPy.

The ModellnstancelnVot code includes an
Astropy wrapper
o  Produces Astropy objects from
MANGO annotations
o  Very few features for now

wrapper = AstropyWrapper(vodml_instance, mapper_name)

print(f"Astropy space frame: {wrapper.get_space_f
print(f"Astropy time frame: {wrapper ne frar

# output

Astropy space frame: <ICRS Frame>

Astropy time frame:

('teb’,

<EarthLocation (0.,

0.

’

me(inst)}

0.) m>,

"]

'mjd')



Discovering Catalog data in TAP services with MANGO

Issue raise by Christophe Arviset (ESA) at last interop

e  Could be similar to Obscore (MangoCore)
o  Rows: catalog identifiers
o  Columns: MANGO parameters
m  Ranges of simple booleans
e Not easy to to do because parameter sets are open ended
e  Must see how to refer to associated data.

WE should have a look at whether there is a way to tag Mango
parameters within the TAP SCHEMA.

-

(.

Catalog ] [ Measure Class

—J

Catalo #1

Catalo #2

Catalo #3

Catalo #3

Catalo #4

Catalo #5

Catalo #6

Catalo #7

Possible ivoa.MangoCore
table
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Status and Prospects

https://github.com/ivoa-std/MANGO

https://github.com/ivoa-std/ModellnstancelnVot/

MANGO
o  UML - Modelio + VO-DML
o  Document in progress
o  Available on GITHub

Mapping
o  Schema
m  XSD 1.1 ready
m  Lots of unit tests
o  Document in progress
o  Test bench in permanent progress

The standard is developed along with
concrete implementations
o  Slow down or speed up the process
m  Question of point of view

DRAFT - please do not distribute

International|
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Observato|

Alliance
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Version 1.0

IVOA Working Draft 2020-08-18

Working group
DM
This version
http://www.ivoa.net/documents/vodml-in
Latest version
http://www.ivoa.net/documents/vodml-in|
Previous versions
This is the first public release
Author(s)
Frangois Bonnarel, Gilles Landais, Lauren
Editor(s)
Laurent Michel
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Version 1.0

IVOA Working Draft 2020-07-15

Working group
DM
This version
http://www.ivoa.net/documents/ MANGO /20200715
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