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Introduction
Introducing distributed, centralised, and hybrid options for RDF triple storage on the oneM2M platforms. We propose the following  text to be introduced as section 8.5.5 of TR-0007 and the existing section on “Semantic Filtering on Distributed Semantic Descriptors” to become a subsection of 8.5.4 Semantic Filtering and Discovery.
-----------------------Start of change 1-------------------------------------------
8.5.5 Semantic Queries and the Use of Semantic Repositories
Semantic Repositories as introduced in section 7 are supported by existing technologies and dedicated to the management of semantic annotations. Semantic Repositories may also store new semantic information resulting from reasoning and may support optimized query tools. 

Also as discussed in section 5, Semantic Query is a function that is required in the oneM2M System to support annotation, reasoning, as well as the discovery of resources. Semantic Query uses linked Semantic Triples contained in Semantic Graph Stores (i.e. Semantic Repositories).
In order to support the use of Semantic Repositories for Semantic Query in the oneM2M System, several architectural options are considered in the following sections.

8.5.5.1 Semantic Queries with Semantic Descriptors Distributed in Resource Tree(s)
Semantic Filtering and Discovery have been described in the previous section which uses the distributed Semantic Descriptors without Semantic Repositories.
For the purpose of performing Semantic Queries, local and temporary Semantic Graph Stores (i.e. temporary Semantic Repositories) may be employed, as illustrated in Figure 8.5.5.1-1
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Figure 8.5.5.1-1 Architecture for Distributed Semantic Descriptors with Temporary Semantic Graph Stores

After an initial discovery of Semantic Descriptors in hierarchical Resource Tree(s), the Semantic Triples may be extracted from the Semantic Descriptors discovered and deposited into a local temporary Semantic Graph Store (i.e. a Temporary Semantic Repository). The Semantic Query is then performed on the resultant graph, using the tools supported by the graph store. An example is illustrated in Figure 8.5.5.1-2.
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Figure 8.5.5.1- 2 Semantic Query with Distributed Semantic Descriptors and a Temporary Semantic Graph Store
NOTE: a Temporary Semantic Graph Store is used to store all the Semantic Triples extracted from the Semantic Descriptors discovered from the Resource Tree(s), i.e. to form the relationship graph for each Semantic Query. It may be cleared for each query or periodically based on local policies.
8.5.5.2 Semantic Queries with all Semantic Triples Contained in a Semantic Repository
Editor’s Note: Operations related to this approach have not been addressed in the currentTS-0001. The filtering semantic discovery is not applicable to this approach.. 
The architecture supporting Semantic Queries with all Semantic Triples contained in a Semantic Graph Store is examplified by Figure 8.5.5.2-1. It illustrates the implementation of Semantic Repositories as a linked-data databases available for semantic operations.
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Figure 8.5.5.2-1 Architecture with all Semantic Triples Contained in a Semantic Graph Store 
A Semantic Query in the architecture shown in Figure 8.5.5.2-1 is illustrated in Figure 8.5.5.2-2.
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Figure 8.5.5.2-2 Semantic Query with all Semantic Triples Contained in a Semantic Graph Store 
8.5.5.3 Semantic Queries with Semantic Descriptors in Resource Tree(s) and Semantic Triples in a Semantic Repository 
A hybrid approach is shown in Figure 8.5.5.3-1 with the following two variants:

1.  Hybrid I – in which all Semantic Descriptors are distributed in Resource Tree(s) for Semantic Resource Discovery and all the Semantic Triples are contained in a Semantic Graph Store for Semantic Query.
2.  Hybrid II – in which all the Semantic Descriptors are “virtual resources”  as distributed in Resource Tree(s) and any operation to them will trigger the corresponding operation in the Semantic Graph Store which contains all the Semantic Triples.


[image: image7.png]AE2

Data Repository Manag

Root of
Resource Tree

Patient A App

‘Semantic Descriptor 2

contentinst

‘Semantic Descriptor 3

Semantic Deseriptor 1

Il e
Mcc’

AE3 (<>

Data Repository Manager

IMN-CSE2

Root of
Resource Tree

——

Patient B App

Container

Semantic Descriptor 2

contentinst

o W semar

L { Semantic Deseriptor 1

Mec/|
Mec”

: PatientA_URI

- has
0: Datan_um

Pihas @ S:Patients_URI

©: Dotat_URI

Root of
Resource Tree

—

Doctor D App

Container

Semantic Descriptor 2

ontentinst

E{ Semantic Descriptor 3

Semantic Descriptor 1

Semantic Repository Manager

Data Repository Manager

AE1l





Figure 8.5.5.3-1 Architecture with Semantic Descriptors in Resource Tree(s) and Semantic Triples in a Semantic Repository
An example of a semantic query processing in the hybrid architecture is illustrated in Figure 8.5.5.3-2.
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Figure 8.5.5.3-2 Semantic Query with Semantic Descriptors in Resource Tree(s) and Semantic Triples in a Semantic Repository
Editor’s note: 
1) Hybrid I: why need a permanent Semantic Graph Store?  i) May be needed for advanced semantic features such as reasoning, mash-up etc. ii) May be needed for interworking with W3C Semantic Web based applications.
2) Hybrid II: the list of Semantic Triples discovered may not be retrievable due to access control.
-----------------------End of change 1---------------------------------------------
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1. Semantic Triple RETRIEVE Operation Request

To: address or ID of target Resources 

From: Originator ID (i.e. AE ID or SE ID)

Operation: RETRIEVE

Parameters: RequestID, ContentFormat (i.e. SPARQL), 

FilterCriteria (is Semantic), ResultContent 

Content: QuerySemanticTriples

2. Semantic Triple RETRIEVE Operation Processing

1) Conduct Semantic Descriptor Discovery among the Resource Trees.

2) Validate the Semantic Triple RETRIEVE operation in the Resource Tree(s)

     - Check if the Originator (AE ID or SE ID) has the privileges to RETRIEVE the Semantic 

       Descriptors in Resource Trees based on the Access Control Policy Rules specified by 

       <AccessControlPolicy> for each Semantic Descriptor.

     - Check if the FilterCriteria are valid   

3) On successful validation of the RETRIEVE request, Retrieve the Semantic Descriptors 

    discovered from the Resource Tree(s).

4) Extract Semantic Triples from the Semantic Descriptors retrieved and deposit them into a 

    local Temporary Semantic Graph Store, e.g. using SPARQL Update operations to load 

    the Temporary Semantic Graph Store.

5) Construct Semantic Query command if not provided in the request, e.g. in SPARQL Query.

6) Conduct Semantic Query with the targeted Query Semantic Triples and the FIlterCriteria in

     the temporary Semantic Graph Store.

6) Remove all the Semantic Triples in the Temporary Semantic Graph Store.

7) Compose Response with the Semantic Query results.

3. Semantic Triple RETRIEVE Operation Response

To: Originator ID (i.e. AE ID or SE ID)

From: Receiver ID (i.e. SE ID)

Parameters: RequestStatus (is successful), RequestID 

Content: True/False

