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Introduction
This CR introduces the resource types, and brief CSF & procedure description for the feature of ontology mapping into TS-0001 based on the study outcome in TR-0033 (clause 7.3.8).
All changes made against the original content from TR-0033 are editorial with regard to normalized language and reference updates.

-----------------------Start of change 1-------------------------------------------
6.2.14
Semantics
6.2.14.1
General Concepts

The Semantics (SEM) CSF enables applications to manage semantic information and provides functionalities based on this information. Thus the SEM CSF brings value-added features related to the meaning of data and resources. The SEM CSF functionality is based on semantic descriptions and supports features such as: annotation, resource filtering and discovery, querying, validation, mash-up, reasoning, mapping, analytics, etc. The SEM CSF also provides input for Access Control applied to semantic content and is responsible for the management of ontologies.
6.2.14.2
Detailed Descriptions

The SEM CSF uses semantic descriptions pertaining to resources based on ontologies which annotate the corresponding resources. The SEM CSF handles the processes of discovery of resources and querying of semantic information, respectively, based on syntactic, semantic and structural information contained in semantic content data (such as RDF triples). When executing semantic operations and accessing RDF triple content, the SEM CSF uses access control information applicable to resources. 

The SEM CSF enables also the creation, execution and result retrieval of functions based on semantic mashup, the validation of semantic content, the use and management of ontologies, and the semantic mapping between ontologies.
-----------------------End of change 1-------------------------------------------

-----------------------Start of change 2 (new clauses)-------------------------------------

9.6.x
Resource Type ontologyMapping
The <ontologyMapping> resource is used for the mapping between two different ontologies. It contains necessary input parameters, such as the Resource-IDs of the source and target ontologies and the mapping method description (which includes the parameters of mapping policy and mapping algorithm), to perform ontology mapping. It may also contain the output ontology mapping results.

The <ontologyMapping> resource shall contain the child resources specified in table 9.6.x-1.
Table 9.6.x-1: Child resources of <ontologyMapping> resource

	Child Resources of  <ontologyMapping>
	Child Resource Type
	Multiplicity
	Description
	<ontologyMappingAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	See clause 9.6.8.
	<subscription>


The <ontologyMapping> resource shall contain the attributes specified in table 9.6.x-2.
Table 9.6.x-2: Attributes of <ontologyMapping> resource

	Attribute Name
	Multiplicity
	RW/RO/WO
	Description
	<ontologyMappingAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3.
	MA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.
	NA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	OA

	creator
	0..1
	RO
	See clause 9.6.1.3.
	NA

	sourceOntology
	1
	RW
	Contains the resourceID of the source ontology to be mapped.
	OA

	targetOntology
	1
	RW
	Contains the resourceID of the target ontology to be mapped.
	OA

	mappingPolicy
	1
	RW
	Determines the policy of applying the ontology mapping algorithms between the sourceOntology and targetOntology. It’s an enumeration type and the value shall be:

· single: only one mapping algorithm shall be used.
· multiple: two or more mapping algorithms of different types shall be used.

· traversal: all provided mapping algorithms shall be used in a traversal way. 
	OA

	mappingAlgorithmLinks
	1
	RW
	Links to a <ontologyMappingAlgorithmRepository> resource, or one or multiple <ontologyMappingAlgorithm> resources;
	OA

	mappingResultFormat
	1
	RW
	Indicates the required format of the generated content in the mappingResult attribute.
	OA

	mappingResult
	1
	RO
	Stores the mapping results (e.g. RDF/XML) generated by the hosting CSE.
	
OA


9.6.y
Resource Type ontologyMappingAlgorithmRepository
The <ontologyMappingAlgorithmRepository> resource is used for storing a collection of ontology mapping algorithms which are represented as <ontologyMappingAlgorithm> resources, which are referenced from the <ontologyMapping> resource.
The  <ontologyMappingAlgorithmRepository> resource shall contain the child resources specified in table 9.6.y-1.
Table 9.6.y-1: Child resources of <ontologyMappingAlgorithmRepository> resource

	Child Resources of  <ontologyMapping>
	Child Resource Type
	Multiplicity
	Description
	<ontologyMappingAlgorithmRepositoryAnnc>Child Resource Types

	[variable]
	<ontologyMappingAlgorithm>
	0..n
	Each <ontologyMappingAlgorithm> represents an ontology mapping algorithm.
	<ontologyMappingAlgorithmAnnc>

	[variable]
	<subscription>
	0..n
	See clause 9.6.8 where the type of this resource is described.
	<subscription>


The  <ontologyMappingAlgorithmRepository> resource shall contain the attributes specified in table 9.6.y-2.
Table 9.6.y-2: Attributes of <ontologyMappingAlgorithmRepository> resource

	Attribute Name
	Multiplicity
	RW/RO/WO
	Description
	<ontologyMappingAlgorithmAnnc>Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3.
	MA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.
	NA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	OA

	creator
	0..1
	RO
	See clause 9.6.1.3.
	NA


9.6.z
Resource Type ontologyMappingAlgorithm
The <ontologyMappingAlgorithm> resource is used for representing an executable ontology mapping algorithm.
The <ontologyMappingAlgorithm> resource shall not contain any child resource. It shall contain the attributes specified in table 9.6.z-1.
Table 9.6.z-1: Attributes of <ontologyMappingAlgorithm> resource

	Attribute Name
	Multiplicity
	RW/RO/WO
	Description
	<ontologyMappingAlgorithmAnnc>Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3.
	MA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.
	NA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	OA

	creator
	0..1
	RO
	See clause 9.6.1.3.
	NA

	executable
	0..1
	RW
	Contains the binary executable of the ontology mapping algorithm.

For a pre-configured algorithm already stored in the system, this attribute may be omitted. The system may invoke the algorithm according to the resourceName or resourceID attribute based on its local policy configuration.
	
OA

	algorithmType
	0..1
	RW
	Indicates the type of the ontology mapping algorithm. It shall be an enumeration type with the possible values as follows:

· linguistic-feature extraction algorithm: compute the similarity based on linguistic string distance between the concepts of the source and target ontologies.

· structural-feature extraction algorithm: compute the similarity based on the graph structure between the source and target ontologies.

· external resource acquisition algorithm: compute the similarity based on external resources (e.g. well-known dictionary, knowledge base, expert system) 

· logical reasoning algorithm: compute the similarity based on the reasoning of description logic.

· others: any other types that are not specified here.

This attribute may be used by an originator for discovering and selecting the candidate algorithms as the input to the ontology mapping task. It may also be used by the hosting CSE that performs the ontology mapping task to determine the proper ontology mapping algorithms according to the specified mapping policy.
	OA

	description
	0..1
	RW
	Human readable description of the ontology mapping algorithm. 
	
OA

	mappingThreshold
	0..1
	WO
	Indicates a real number between 0 and 1 to filter entity mappings with a similarity exceeding this threshold. If the similarity between two concepts of the source and target ontologies is greater than this threshold, a mapping relationship shall be established between this pair of concepts. Note that a higher value of this threshold indicates a more strict mapping condition. 
	
OA


-----------------------End of change 2-------------------------------------------

-----------------------Start of change 3-------------------------------------------

10.2.14
Semantics management

Semantics management is performed for the purpose of leveraging CRUD operations on semantic-related resources to enable semantic functionalities in service layer (e.g. enhancing the meaning of resources and data in the system). 
Table 10.2.14-1 summarizes the specialized resource types defined for the purpose of providing semantic enablement, providing references to the resource type definition clause. The table also provides references to the corresponding CRUD procedures. 
Table 10.2.14 -1: Specialized resource types for semantic management

	Resource type
	Description
	Resource Type Reference
	CRUD procedures

	<semanticDescriptor>
	Resource type used for annotating resources with semantic descriptions, providing the means for resource discovery in a semantically- aware fashion and for semantic queries
	9.6.30
	[14] Clause 6.1

	<semanticFanOutPoint>
	Virtual resource type used to form an overall graph based on the content of the  semantic descriptors associated with the members of the group, for the purpose of performing semantic resource discovery and semantic query
	9.6.14a
	[14] Clause 6.2

	<semanticMashupJobProfile>
	Resource type describing the profile and necessary information (e.g. input parameters, member resources, mashup function, output parameters) required for a specific mashup service.
	9.6.53
	[14] Clause 6.3

	<semanticMashupInstance>
	Resource type describing a mashup instance based on mashup request and implementing the semantic mashup function. Each instance corresponds to a semantic mashup job profile .
	9.6.54
	[14] Clause 6.4

	<mashup>
	Virtual resource type used for triggering a calculation and generation of the mashup result based on its parent resource.
	9.6.55
	[14] Clause 6.5

	<semanticMashupResult>
	Resource type storing the result generated when it executes a semantic mashup operation
	9.6.56
	[14] Clause 6.6

	<ontology>
	Resource type storing the representation of an ontology
	9.6.51
	[14] Clause 6.8

	<ontologyRepository>
	Resource type for storage of all ontology representations
	9.6.50
	[14] Clause 6.7

	<semanticValidation>
	Virtua resource type used to trigger validation of semantic content
	9.6.52
	[14] Clause 6.9

	<ontologyMapping>
	Resource type for the mapping between two different ontologies
	9.6.x
	[14] Clause 6.x

	<ontologyMappingAlgorithmRepository>
	Resource type for storing a collection of ontology mapping algorithms
	9.6.y
	[14] Clause 6.y

	<ontologyMappingAlgorithm>
	Resource type for a single ontology mapping algorithm.
	9.6.z
	[14] Clause 6.z

	
	
	
	


Table 10.2.14-2 summarizes the specialized procedures defined for the purpose of providing semantic enablement, providing references to the TS-0034 [14] clauses where the detail procedural descriptions are provided. 
Table 10.2.14-2: Specialized procedures and functions for semantic management
	Procedure
	Description
	Reference

	Access Control for Semantic Content
	Functionality enabling the use of access control information applicable to resources for accessing RDF triple content when executing semantic operations.
	[14] Clause 7.2

	Semantics Annotation
	Functionality for providing semantic description for resources and content
	[14]  Clause 7.3

	Semantic Filtering and Discovery
	Procedures for the discovery of resources and semantic information, respectively, based on the semantic annotation.
	[14] Clause 7.4

	Semantics Mash-up
	Procedures enabling the creation, execution and result retrieval  of functions based on semantic mashup.
	[14] Clause 7.7

	Semantic Query
	Procedures for directly retrieving both explicitly and implicitly derived information based on syntactic, semantic and structural information contained in semantic content data (such as RDF triples). The result of a semantic query is the semantic information/knowledge for answering/matching the query.
	[14] Clause 7.5

	Semantic Validation
	Procedures enabling the validation of semantic content.
	[14] Clause 7.10

	Ontology Management
	Procedures enabling the use and management of ontologies.
	[14] Clause 7.9

	Ontology Mapping
	Procedures enabling the ontology mapping and the semantic discovery/discovery based on the ontology mapping result.
	[14] Clause 7.x


-----------------------End of change 3-------------------------------------------
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