
Laurent Michel et al. - Spring 2022 -

Mapping Syntax
Laurent Michel, Mark Cresitello-Dittmar et al.

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

https://wiki.ivoa.net/twiki/bin/view/IVOA/DataAnnotation 

https://github.com/ivoa-std/ModelInstanceInVot
https://wiki.ivoa.net/twiki/bin/view/IVOA/DataAnnotation


Laurent Michel et al. - Spring 2022 -

Simplified View on VOTable Content
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Providing Tabular Data with a Model View
VOTa

ble
 st

an
da

rd
Data Model (*) View
Bridge between data and 
model leaves

● Describe how data are connected to each other
○ Association flag/error/measure

● Improve semantic description
○ Add semantic to data associations

● Add possibly missing meta-data
○ Filter descriptions
○ Flag values

● View not depending on the data provider

(*) Let’s assume we have data models serialized in VODML



Laurent Michel et al. - Spring 2022 -

Model Mapping Location and Scope

● The model mapping is embedded in one XML Block
○ Located in a resource[@type=meta]
○ Scope limited to the parent  resource[@type=results]
○ Mapped data can be distributed over multiple tables within that resource
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Syntax Overview

● Mapping block structure
○ One <VODML> block, the container
○ Followed by one <REPORT> optional block giving the status of the mapping process
○ Followed but one <MODEL> element per used model
○ Followed by one <GLOBALS> element 

■ Mapping of quantities that do not relate to table rows
○ Followed by one <TEMPLATES> element per mapped table

■ Container for the table row mapping
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Mapping table rows with TEMPLATES

TEMPLATE[@tableref=Spectra] maps the 
data of TABLE[@name=Spectra]

Each row of that table can be interpreted an 
instance of type test:Spectrum

The connection between model leaves and 
table columns is achieved by the 
ATTRIBUTE[@ref]=FIELD[@ID] condition
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Syntax Overview

● A basic object instance

● A more complex object instance

Attribute set with the values of 
the FIELD[@ID=_obstime]

Role played by this instance in the 
context of the parent object 
not displayed here

Attributes set with literal values

The coordinate system is mapped by  the element 
INSTANCE[@dmid=_timesys] and located 
somewhere else in the mapping block, likely in GLOBALS
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Using References

The connection between photometric points 
and calibration is achieved by the 
REFERENCE[@dmref]=INSTANCE[@dmid] 
condition

Each table row contains one SED 
Toy model
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A Very Complex Object
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Table Join (advanced feature)

The cube:SparseCube.data is populated with joined data
- That are instances of the table Results[@dmid=_ts_data]
- That use both columns _band and _srcid of table Results as foreign keys
- And  both columns _pkband and _pksrcid of table PKTable as primary keys
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Validation of the Syntax Design
● Based on many unit tests

○ One test suite per element
■ One snippet file with all matching patterns
■ Some failing snippets

● Verify that tests fail for the expected reason
○ Snippets can be used as a library of standard patterns

■ Discover the syntax (reviewers will thank us)
■ Exercise the annotation

● Validators
○ All rules are enforced by the schema

■ Any XSD1.1 processor can be used as validator
○ Some inconsistencies remain at the discretion of the client

■ Unresolved references
■ Unvalid or inconsistent units
■ Mapping not faith to the schema
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Conclusions
● Document in WD

○ Visit please

● Rather Satisfied
○ Smooth VOTable integration
○ Simple annotations for the simple cases
○ Support all use-cases proposed in the workshop
○ Working validator

● Work in progress
○ Provide libraries connected with PyVO
○ Find  name for the Standard (poll on Slack #dm)

■ For now: Model Instance in VOTable (short name: MIVOT)

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

https://wiki.ivoa.net/twiki/bin/view/IVOA/DataAnnotation 

https://github.com/ivoa-std/ModelInstanceInVot
https://wiki.ivoa.net/twiki/bin/view/IVOA/DataAnnotation
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Backup Slides
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A Limited Scope for the Model View

● Modeling Details Ignored
○ Inheritance ignored
○ No distinction between association/aggregation/composition
○ Data type vs object type

● Data Hierarchy
○ Complex types (matches the JSON {...})
○ Attribute  (matches the JSON key: value)
○ Collection (matches the JSON [...])
○ References 
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Syntax Overview: XML elements
● Mapping elements

○ Mapping block containers
■ <VODML>, <GLOBALS> and <TEMPLATES>

○ Class hierarchy 
■ <INSTANCE>: complex date type or object type
■ <ATTRIBUTE>: simple attribute (atomic value)
■ <COLLECTION>: composition of instances or array of attributes

○ Data relationships
■ <REFERENCE>: Instance reference
■ <JOIN>: Data join with either a <COLLECTION>  or table rows
■ <WHERE>: <JOIN> condition or table row filter
■ <PRIMARY_KEY>: Reference to a value that can be used as primary key for either  table 

rows or <COLLECTION> items.
■ <FOREIGN_KEY> :Foreign key to be used to resolve a <REFERENCE>
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VOTable Insertion

● A strong demand for a shy integration
○ Do not break working things
○ Do not bother existing VOTable stakeholders.

● Encapsulating the mapping block into a <resource>
○ The VOTABLE schema supports resources whose content is not controlled by the schema

■ type=meta

● 2 separate schemas
○ The mapping schema has no connection with the VOTable schema
○ Mapped documents must be validated against both schema separately
○ To achieve this separation, we took care to use different terms for the content in order to not 

mislead legacy clients doing XPath-based parsing.



Laurent Michel et al. - Spring 2022 -

XSD 1.1 in Action

A <PrimaryKey> must have 
● a non empty @dmtype 
● A @ref or a @value but not both
● @ref must not be empty when present
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Example of @attribute patterns

Attribute set with Laurent as a literal value

Attribute set with the value read from the _title table column

Attribute set with a value read in the _title if it exists or with Laurent as a literal
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Syntax Overview: Reference

The object 
- playing the ds:experiment.ObsDataset.target role 
- is set with ds.experiment.Target instance
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Syntax Overview: Join (advanced feature)
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● Flexible JOIN operator
○ Join 2 data collections

■ Static data or <TABLE>  templates
○ Can join <TABLE> data together
○ Can join <TABLE> data with static data collections
○ Can join static data collection together
○ Support multiple join conditions (<WHERE>)
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