Annotation Metadata Technical Note


Annotation Metadata
Overview
This note sets out what we have at present on annotation metadata, and what decisions remain to be made. This should be read alongside the zip file of current annotation metadata diagrams. 

Metadata is provided for the following separate reasons: 

· Basic Annotation

· Provenance, citation and cross reference annotation

· Definition and additional notes annotation

· Contextual annotation

· Change management annotation (per OMG AB recommendations)

· Concepts unique to FIBO (archetypes, classification facets)

The tables overleaf indicate what the basic metadata constructs are intended to be, and what standard terms (if any) these are based on. 
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Metadata Requirements

	Base Term
	Term Group


	Annotation

(meta-term)
	Notes on Usage



	Dublin Core
	
	
	

	dct:source
	TermOrigin
	TermOrigin
	The document or standard from whence the term was sourced

	dct:source
	TermOrigin
	TermOriginalName
	The name of the term in the original source

	dct:source
	DefinitionOrigin
	DefinitionOrigin
	The work from which the definition was sourced

	dct:source
	DefinitionOrigin
	DefinitionAdaptedFrom
	The work from which the definition was modified. 

	SKOS Notes
	
	skos:note
	

	Definition
	Definition
	skos:definition
	Main formal definition of term

	General notes
	Notes
	skos:editorialNote
	The bulk of the 'Further Notes' narrative

	Scope Note
	Notes
	skos:scopeNote
	Additional formal information about the term or concept

	Historical Note
	Notes
	skos:historyNote
	Notes from historical review sessions

	Example
	Notes
	skos:example
	Previously in UML Notes

	Usage Note
	Notes
	skos:note
	Previously in UML Notes

	Change History
	Notes
	skos:changeNote
	Part of change control terms

	SKOS Labels
	
	
	

	Preferred Label
	Labels
	skos:prefLabel
	Main label in US English

	Alternate Label
	Labels
	skos:altLabel
	Synonym

	RDF Built-In Terms
	
	
	

	Semantics Cross ref.
	Sub-type of RDF isDefinedBy 
	citation
	Citation where source is not OWL 

(for OWL based terms use OWL Equivalent Class)


Metadata for Unique FIBO Requirements

These still require work. 
	Term Requirement
	Annotation

(meta-term)
	Rendition
	Notes on Usage



	Archetype
	
	
	

	Class or Object Property is an Archetype
	archetypal
	Instance points to concept of Archetype
	Annotation of Class (boolean)

	Class is of archetype
	ofArchetype
	ofArchetype
	Relates class or object property to its archetype

	Classification Facet
	
	
	

	Type of annotation is Classification Facet
	isClassificationFacet
	Class
	

	Instance of Classification Facet
	inClassificationFacet
	UML Dependency / OWL annotationFact
	Range is the ClassificationFacet class


Technical Implementation
There are two files in use:

· FIBO ODM nn.EAP - A dedicated profiles EA file

· This has the adapted version of the ODM 1.1 profiles

· It also has profiles created for annotation metadata

· EDM Ontology vn-nn-nn.EAP The main EA model file

What we have is a set of profiles for parts of DC and SKOS, and a set of profiles for the local terms we have derived from these, divided into sections according to their functions. 

In addition, there is something like metamodel material for the provenance metadata. These models set out the use of the annotation properties (as OWL Annotation Property types), with regard to their allowable ranges. 

Actual annotation metadata takes the form of "facts" (instances of these OWL annotation properties). These are expressed as extensions of UML Dependency relationships. 

Strictly the "facts" should be classes with relationships of subject, predicate and object. Some experimental markups have been done using these, and seem to be OK, but we decided for speed and convenience to use the dependencies instead at least to get the material out of the current model repository. Presumably in the long term we should revert to the official usage of these three-relationshipped classes. 

To facilitate the temporary arrangement described above, the profiles intheir current state include extensions of the base class "Dependency" to each of the annotation types that will use these for their instances. These should therefore be read whereby the Dependency extension of each such annotation property is in fact an instance relationship of that property. 

Profiles

Profiles in the FIBO ODM repository are disposed in sections as follows: 
1. Profiles for existing standards: 

· Dublin Core

· SKOS

2. Profiles for annotations specific to this project

· Provenance

· Citation

· Change Control

· FIBO

This reflects the presence of profiles for DC and SKOS terms, and profiles for the annotations derived from these. In addition, one local annotation is derived by extension of an RDF construct. 

Specifically:

· The provenance terms are derived by extension of both DC and SKOS terms; these represent material already in the repository as UML text

· The citation term is an extension of an RDF term

· The FIBO section represents material unique to FIBO itself:

· Archetypes (existing; modeled in UML as stereotypes)

· Classification Facets (new; now yet modeled)

Diagrams
The following diagrams provide a full record of the annotation metadata material at present: 

From FIBO-ODM 01.EAP

· Dublin Core.gif

· SKOS.gif

· Provenance.gif

· Citation.gif

· Change Control.gif

· FIBO.gif

From current Semantics Repository file EDM Ontology v1-3-24wc.EAP (working copy)

· Textual Metadata.gif

· Provenance Metadata.gif

In addition, the following will exist but are currently blank. These are the metadata models corresponding to the remaining profiles in the profiles origination EA file: 

· Citation

· Change Control

· FIBO

These are to show, as per the first two, the domains and ranges of the annotation properties defined in the corresponding profiles. 

These are not strictly metamodels since they are intended to define the annotation properties themselves, with their domains and ranges, of which the instances ("facts") are subsequently to be used throughout the model. 

What the Diagrams Show

FIBO-ODM 01.EAP

Dublin Core.gif

Two constructs: 

· dctSource

· dctIdentifier

Both of these: 

· specialize annotationProperty 

· extend AssociationClass

These are the DC classes which are further specialized in the profiles which follow. 

SKOS.gif

This shows two types of SKOS term: 

· note

· label

These are specialized as further (also SKOS) terms here:

On note:

· definition

· editorialNote

· scopeNote

· historyNote

· example

· changeNote

on label:

· altLabel

· prefLabel

· hiddenLabel

Many or most of these are to be used in the model as the new metadata terms for much of the written material in the UML notes fields under "Further Notes" and will be segregated from that text according to the most appropriate labels. 

Both "note" and "label":

· extend AssociationClass 

· specialize annotationProperty

So these can be rendered in the model as OWL association classes 

Then: 

The individual sub-types of note and label are each given as extensions of UML dependency. This is so that instances of them (per agreed short cut) may be rendered as dependencies. 

It is assumed hereby that we will not be using "note" without qualification as one of the above types of note, in the further annotation of the model content, and that we will not be using label without extension, for the same reasons. 

Based on this and the previous profile, the local extensions are then created in their own profiles as below: 
Provenance.gif

This contains 4 constructs each defined as a specialization of the dctSource construct defined in the DC profile above. 
· TermOrigin

· TermOriginalName

· DefinitionOrigin

· DefinitionAdaptedFrom

The latter two are intended to be mutually exclusive in their usage, i.e. any given class or property in the model, marked up by these annotations, shall not have more than one of these two as an annotation. This constraint is not formally rendered anywhere at this point. 

These four constructs:

· Specialize dctSource (which extends annotationProperty in the profile given already)

· Extend AssociationClass

· Also extend Dependency

· This being for the temporary use of Dependency as an indication of instances of the OWL annotation property in question

Citation.gif

Here we do not make use of DC or SKOS terms. 

The intention of these terms is to provide a simple mapping to terms in other models, where those models are not in OWL and so cannot take an OWL Equivalent Class relationship. The intent is similar to SKOS Match, but we do not use SKOS Match because that requires that both domain and range be SKOS Concept, which the terms in question are not. 

This profile contains:

· citation

The citation construct: 

· specializes the RDF term 'isDefinedBy

· extends UML Dependency

There are open questions (at review) about cardinality

Future iterations of the model metadata may contain additional terms for mapping and cross referencing to other sources, and for example may support the more complex combinations of terms already seen for Provenance (but with the sense of cross reference rather than with the sense of being the original source for the meaning of a concept, and therefore not extending DC Source, which is only appropriate as a super-term for actual semantic provenance).
Change Control.gif

The intention here is to follow and adopt, without local change or adaptation, the OMG AB recommendations for change control metadata. 

As it happens the AB recommendations include items which fall under the scope of some of the other constructs defined in this note. However, while we define all those others here, we choose to defer to the AB Recommendations specifically for the Change Control metadata. 

However, it appears that after eliminating the non change control related constructs from the currently available version of the AB Recommendation spreadsheet, all that remains is the SKOS construct 'changeNote' which is already defined in SKOS and already profiled in the SKOS profile above. 

Therefore at present this profile contains no material, only a diagram showing what is already given in the SKOS profile above. 

There is therefore nothing to import from this profile, and no UML profile XMI has been produced from here. 
FIBO.gif

This is for the FIBO-specific constructs. FIBO-specific constructs are: 

Existing: Archetype; synonym
To be done: Classification Facet

These are both in this profile. 

In both cases, it is not a simple matter of providing one metadata construct, to be rendered as one type of OWL annotation property. Rather, there must be at least two for each: 

Archetype:

· something identifying a given class or object property as being of a given archetype

· something identifying a given class or object property as being the one which defines the archetype itself

synonym

· given as extension of the RDF construct 'label' 

Classification Facet:

· something identifying a given set of sub-classes of a class as being members of a given classification facet

· something naming and identifying the classification facet itself. 

synonym 

Note that one FIBO-specific construct, 'synonym', corresponds to the SKOS term 'altLabel' which already provided for in the SKOS profile. 

It can also be thought of as a specialized use of the existing RDF term 'label' without recourse to SKOS

· This was the intention when we originally created this model

· That is, synonym was regarded as being notionally a specialization of rdfsLabel (as this was then known in ODM) but we could not see a way of rendering this specifically

At present in the model, synonym is rendered as a UML tagged value. 

In keeping with our intention of being able to render all annotation metadata in OWL, this must be replaced with some extension of OWL Annotation Property. 

In keeping with the short-cut for instance data, at present the construct 'synonym': 

· Specializes the RDF term 'label'

· Extends the UML construct 'Dependency'

We have not shown any extension of OWL Annotation Property for this. The intention is that in rendering this model in RDF/OWL, the synonym construct should be recognized and rendered as a kind of RDF Label. 

We need to review and see if this is right and workable. If not, the Dependency extension should be interpreted the same as the other Dependency extensions, as being a way to render a "fact" for the purposes of extracting the material in the current model .

Archetype

We have:

· isArchetype

· ofArchetype

These both:

· Specialize annotationProperty

· Extend AssociationClass

That is, Archetypes can be defined as an Annotation Property against each class and object property (note that datatype properties don't have an archetype). 

Note that we have not provided a dependency "shortcut" here as we have elsewhere. That might be needed - to be reviewed. 

Domain and range are to be defined in the Metadata models in the Repository file - not yet done. That needs to be done before we know if the above is complete and adequate for what we need to do. 

The requirement is that: 

· It is possible to identify a Class or an Object Property as itself defining an archetype of a given name (the name of that Class or Object Property);

· It is possible to allocate, to any Class and any Object Property, that it is of one (and only one) Archetype. 

There are rules for this, which are not presently formalized anywhere: 

· All classes must be of some archetype

· Except the "partition" classes at the top of the model, which are OWLClass only

· Archetypes may themselves have a parent which is of another archetype

· So in a sense that class inherits the being of both archetypes

· A Class can only have an archetype which is a class

· An Object Property can only have an archetype which is an Object Property

In the future, archetype Object Properties will have (and should be expected to have to have) the metadata tags for "isSymmetric", "isTransitive", "isFunctional" and so on, set for them. These are then to be considered as being inherited by all the object properties that are of that archetype. 

There is some redundancy here, since every class that is of a given archetype has that archetype as an ancestor, and every object property that is of a given archetype has that object property as an ancestor. 

Classification Facet
Note that Classification Facet does not yet exist and may require further research. However, as a minimum the following should be noted: 

· Creating sets of classes which are mutually disjoint is not an issue - this is done using existing OWL constructs;

· The idea of a classification facet, as a set of generalization relationships, is able to be rendered in UML as a Generalization Set:

· UML has options for these to be covering or not, and disjoint or not

· The intended scope for Classification Facet covers all these (i.e. we wish to use this construct whether or not the set of sub-classes so indicated is either completely stated, open-or closed-ended, and so on

· Though by definition they should always be all mutually disjoint

· So the UML representation of this construct, if we were modeling in UML, would be a disjoint GenSet, either covering or not

· However, we are not modeling in UML

· ODM gives a means to model OWL in a UML tool, it does not give a means to model UML in OWL; ODM is not a two way street.

· The aim of this is to be able to create some equivalent of the concept of a UML disjoint generalization set, as OWL annotation properties

· This is not going to be one property

· It needs to be able to have a name

· Things need to be able to be identified as members of it

· We have yet to consider whether things may be members of more than one of these (I suspect not)

· We should probably consider being able to identify a given Classification Facet as being Covering (i.e. an exhaustive set of the possible classifications that would exist under that facet), or not

· This may also interact with the difference between open world and closed world models; bear in mind that the FIBO model is by definition OWA based

· Being Covering or not should be a matter of the "by definition" nature of a set of syub-sets of a thing, and NOT about whether all the sub-sets are as yet defined in the model 

· For instance, Days of the Week would be a covering set; Kings of England would not. 

For now, we have modeled this as follows: 
· That which is a "Classlfication Facet" is itself defined as a Class. 

· This extends UML Class

· It specializes "ClassExpression"

· If we need to say additional things about these facets that may be added as for example datatype properties of the class

· For instance, whether Covering etc.

· Also, if the parent class needs explicitly referring to, this would be defined as a necessary relationship from this class somehow

· The class may also be linked to the third order "context" OWL Classes in the model content, to enable context-specific extraction of classification facets

· The fact that a given class is a member of a Classification Facet requires a relationship:

· This is modeled as the construct 'inClassificationFacet'

· In the metadata models we will need to show that the range of this relationship is some Classification Facet

· This is not dealt with in the Profile

· This is to be rendered as an OWL Annotation Property

· We have also given an extension of "Dependency" so that instances of the "inClassificationFacet" relation may be rendered as a simple dotted line.

Open question: whether the parent class of a given Classification Facet needs to be explicitly referred to by the "ClassificationFacet" construct or not. 

Semantics Repository file EDM Ontology

This is where we indicate what are or are not the allowable domains and ranges of given types of annotation property. 

The annotation properties in these models are what we then have "instances" of elsewhere in the model content. 

Textual Metadata.gif

This is where we show that any type of OWL Thing has a definition, which is text (rdfs Literal) and has some Editorial Note, which is also rdfs Literal. 

The aim of this is to deal with the existence of all of the SKOS note terms that were defined in the Profile, as OWL Annotation Properties, of which we will then be able to render "facts" i.e. instances of these in the model content. 

Status: this diagram is therefore not complete - the different annotation property relationships need to be added for each of the ones in the Profile, if this is the right approach. 

Provenance Metadata.gif

This is where the Provenance terms (from the Provenance profile) are defined, each one once. These have each been created by importing the corresponding profile, and creating one of each of these relationships
term original name

· Has range of "Term Name" which is an RDFS Literal

term origin

· Has range of "Standard"

· from the model content which already has extensive material on standards and their sub-types. 

· Individual "facts" i.e. renditions of this may refer to these sub-types e.g. ISO Standard and so on. 

definition origin

· Has range of Document

· This is already in the model content as part of the Information mid level ontology

· There is a sub-type of Website

· So when the definition comes from a website, this is what it referred to in the "fact" instance rendition of this property. 

definition adapted from

· As for definition origin

Other Metadata Models

These are to be rendered the same way as the above, i.e. import the profiles, render one relationship of each (using the UML AssociationClass construct), and naming this in line with its relationship type. 

Then instances of these are to be applied throughout the model using the corresponding UML Dependency construct. 

In extracting material form the model, the Dependency shall be interpreted by inspecting its stereotype (in UML) and treating it as an instance of that kind of relationship. 
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