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Why Doing a Source Model?

● For the Science
○ Make sure that data, scientifically relevant for a particular use case, are 

well described.

● To make sure that data sent by a service will be 
properly understood by the clients.
○ With a system of unambiguous annotations
○ By enabling clients to understand these annotations
○ By making sure that clients could take advantage of these annotations

The model design is not a goal in itself, 
it is just a (powerfull) tool



Motivation for a Source Model

How could a client process or even plot Position/Mags/PM/Mass entries of 
this catalog without taking into consideration it comes from Vizier?
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2 Stakeholders: Data Provider/Consumer: 
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The model is so discreet in this diagram that one may wonder if it exists
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Client Perspective

parser = Parser(“My VoTable”)
sources = parser.getInstanceSet(“CABMSD”);

while( sources.hasNext())
   source = sources.next()
   print(source.get(“position”))
   print(source.get(“mag.G”))

Is there source data ?

Yes, it is

What is its position?

ICRS 
12:23.45.8 -3:22:24.6

What is its proper motion?

No proper motion available

Are there other detections?

Yes, in table “detections”

Give me the first source

Here you are

Give me the first detection

Here you are
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CAB-MSD Guideline

We have to consider:

1. The annotation content
a. Data modeling

i. Including the import of VO standards (Meas/Coord NDCube, semantic…,)

b. Serialization

2. The data annotation process
a. Data provider point of view
b. No hope to use the model as long as no data provider implements it

3. The annotated data processing
a. Client developer point of view

All of these are parts of the CAB-MSD project



Source DM session - L. Michel - Groningen 2019

 The Model: Object Types and Params

Exoplanets

Orbiting stars

Complex shaped objects

Complex errors
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The Model: Associated Data

Time Series

Spectrum

Multiple detections
Correlations
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Proper motion

The Model: The Fruity Version

Positio
n

Mag B

Dete
cti

ons

Source Data Model
- Everything is well packed in a 

model instance

Model for Source Data
- All available data can be discovered and 

retrieved in the model instance
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The Model: The UML Version

Source
- Identifier

Shape

AssociatedData
- semantic

● The set of components present in a given instance 
is not specified by the model.

○ Components can be duplicated 
■ E.g. multiple positions

○ They have to be discovered by the client 
● The structure of individual component is given by 

the model

Parameter
- semantic

PhotDM: filter

luminosity

Quality

VOModelInstance
- Model ivoid
- Abstarct 

instance
. ND Cube
. Provenance
. SSL DM
. DataSet
….

VOService
- ivoid

. DataLink

. SODA

. SSA

Meas:Measure

. Position

. Velocity

. Time

. Polarization

. Generic Meas

WebEndpoint
- Mime

. Download URL

. Doc URL

...

...
. whatever
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Meas:error

Coord:coord

Coord:frame

Data Annotation: Bridge connecting model 
with Data

Coord:coord

Bridge between data and model
Must be able to set missing data

?

Model

Meas:Point



Mapping Block
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CAB-MSD Aware Client
● Only sees the mapping blocks
● Must be able to retrieve data just by querying the mapping block
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Mapping Process Overhead
● Not Critical: Mission database

○ A few number  of different products
○ The source model mapping can be done once.

● Critical: Archival Database (e.g. Vizier)
○ Huge number of different products

■ Daily updated

○ Mapping a source model comes in addition to usual work
■ Must be done each time a new dataset is published

○ Must be a lightweight task
■ By minimising the amount of meta-data to be mapped
■ By using small reusable components

● Very Critical: TAP services
○ The possibility of automate the model mapping must be considered

■ This would be very useful for all  VO stakeholders

○ There is no concrete proposal yet but (some ideas anyway)
■ Avoid to use show stopper features: modularity
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Data annotation : “Don’t be evil” (Larry Page)

● Shy Annotations
○ #1:  Able to be ignored

■ Do not break working things
■ The parser implementation shouldn’t alter the existing code
■ The annotation implementation shouldn’t alter the original data

○ #2: To provide what is still missing in VOTables
■ A clear indication of the nature of the VOTable content

○ #3: Parser helper: Can be used at different levels
■ Just get the type of the VOTable content
■ Just the meta data
■ Just get column mapping
■ Get everything through the model
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Data Annotation: Syntax 

1. VO-DML mapping
a. Mapping elements grouped outside of the data
b. Model driven structure
c. The mapping has its own schema
d. Very chatty

My Proposal: Simplified syntax presented at College Park
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ZTF example

Oid ra dec time mag H
ea

de
r

Ta
bl

e
Search region

Cone Search Query

VO
Ta

bl
e

Challenge
Mapping this VOTable on CABMSD 
to retrieve the Time Series of the 
Orange star
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ZTF Example: instanciated Components

Source
- Identifier

ParameterAssociatedData
- semantic

VOModelInstance
- Model

WebEndpoint
- Mime

Position

Source position
● RA/DEC
● Error
● Space frame

Time Series
● Model = nd_points 
● Semantic=LightCurve

Dataset Origin
● Semantic=Documentation
● Mime= text/xml; vo-table
● Url = https://irsa…..

Source identifier
● Source oid

https://irsa.ipac.caltech.edu/docs/program_interface/ztf_lightcurve_api.html

https://irsa.ipac.caltech.edu/docs/program_interface/ztf_lightcurve_api.html
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TS MappingPYTHON API Snippet
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ZTF Example: GNUPlot Output



Source DM session - L. Michel - Groningen 2019

Moving Ahead: Roadmap

● Assess the interest of the community for CAB-MSD
● Model

○ Distribute use case requirements over imported model components and 
CABMSD classes

● Data annotation
○ Define the schema of the mapping syntax
○ Assess mapping methods with data providers (including TAP)

● Client side
○ Define a language-agnostic API (à la Xpath?)
○ Develop a AstroPy module
○ Develop a Java client 

● Start with a end to end implementation of selected cases
● Go in PR
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Pointers
● Note:

○ https://github.com/lmichel/Model-For-Source-Data/

● ZTF Demo
○ https://github.com/lmichel/vodml-lite-mapping
○ https://github.com/lmichel/vodml-lite-mapping/tree/master/src/test/java/te

st/xml

● Wiki Page
○ https://wiki.ivoa.net/twiki/bin/view/IVOA/SourceCatalogs

https://github.com/lmichel/Model-For-Source-Data/settings/collaboration
https://github.com/lmichel/vodml-lite-mapping
https://github.com/lmichel/vodml-lite-mapping/tree/master/src/test/java/test/xml
https://github.com/lmichel/vodml-lite-mapping/tree/master/src/test/java/test/xml
https://wiki.ivoa.net/twiki/bin/view/IVOA/SourceCatalogs
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Do not read ahead….
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Moving Ahead: One Big Open Question

● Which protocol could carry CAB-MSD instances?
○ The best (only) candidate is TAP
○ How annotate TAP responses now?

● Is it possible to do more than a simple demonstrator?
○ We could start with a few Vizier tables
○ And after?
○ Exercise with a specific TAP service?
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PYTHON API Snippet
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The Mapping DOM

INSTANCE
role=root

COMPOSITION
role=role2

INSTANCE
role=role21

ARRAY
role=role3

INSTANCE
role=role22

INSTANCE
role=role31

INSTANCE
role=role4

INSTANCE
role=role41

INSTANCE
role=role42

Node(role=role31) = Node(role=root)
                       ->Node(role=role2)
                           ->Node(role=role3)
                               ->Node(role=role31) 

What the client does

Parser dom 
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Paris Outcome

No core model m
atching all o

f th
ese demands
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ZTF Example: Ass. data#2: T.S. origin
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ZTF Example: Retrieving Data 
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The Model: The guideline

● What we do not need
○ “This is a VO compliant source instance, make your business with it.”

● What do we need
○ “Here is a set of data attached to this table row, help yourself”

The definition of what is a source is too much dependant 
from each use case to build a common model
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Inserting mapping parser in existing code

Native Data Access Interface

Native Business Logic
- Computation
- Plot
- Display out

CAB-MSD Parser
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The parser code must be 
independent of any  peculiar model

It must be able to retrieve individual 
quantities on demand

It must be designed in such a way it 
can be inserted in existing 
applications without breaking 
anything 
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Mapping Snippets Process

To be Checked and Completed
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The model: Appropriate decription level

1. Just saying what data are
a. This is a symmetrical error

2. Saying how to use these data
a. This is a symmetrical error defined at 3sigma

3. Giving information about the data provenance
a. This symmetrical error defined at 3sigma is function of (position, pm, RV 

mag)



Motivation for a Source Model


