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Introduction
The Clause 8.8 in TR-0033 describes Semantic Mashup Function (SMF) including high-level architecture and high-level operations. For example, the clause 8.8.3.2 and Figure 8.8.3-2 in TR-0033 has included the following high-level mashup operations related to Semantic Mashup Job Profile (SMJP) and Semantic Mashup Instance (SMI):
· Operation 1 – SMJP Discovery

· Operation 2 ​​​– SMI Creation

· Operation 3 – Mashup Member Identification

· Operation 4 – Mashup Result Retrieval

· Operation 5 – Data Input Collection and Mashup Result Generation

· Operation 6 – SMI Discovery and Re-use 

This contribution presents details for those mashup operations among SMF, Mashup Requestors (MR), and Resource Hosts (RH). 

Changes included in R01

· Revised the description of Step 2 on Figure 8.8.X-2 to make it consistent with general resource creation procedure
· Removed Semantic Graph Store from Figure 8.8.X-2 and revised the description to Step 3 and Step 4. 
-----------------------Start of change 1-------------------------------------------
8.8.X Semantic Mashup Procedure Details

This clause describes procedure details for the mashup operations as listed in the clause 8.8.3.2. 
· The clause 8.8.X.1 describes the procedure for semantic mashup job profile discovery and retrieval (i.e. corresponding to Operation 1 on Figure 8.8.3-2).

· The clause 8.8.X.2 describes the procedure for semantic mashup instance creation (i.e. corresponding to Operation 2 and Operation 3 on Figure 8.8.3-2).

· The clause 8.8.X.3 describes the procedure for semantic mashup result retrieval (i.e. corresponding to Operation 4 and Operation 5 on Figure 8.8.3-2).

· The clause 8.8.X.4 describes the procedure for semantic mashup instance discovery (i.e. corresponding to Operation 6 on Figure 8.8.3-2).

8.8.X.1 Semantic Mashup Job Profile Discovery and Retrieval

As described in the clause 8.8.3.2, an MR first discovers a desired SMJP from SMJP library which could be hosted by a CSE (i.e. Operation 1 in Figure 8.8.3-2). Figure 8.8.X.1 illustrates the procedure for SMJP discovery and retrieval. 
Step 1: The MR Requestor sends an SMJP discovery request to the SMF. The SMJP discovery request contains a parameter to indicate and specify the type of desired SMJPs. Remember that since operations in oneM2M context is resource-oriented, an SMJP can be exposed as an oneM2M resource and the semantic descriptions of the SMJP can be put into the <semanticDescriptor> child resource of the resource representing a SMJP. Accordingly, this SMJP discovery request can be implemented by leveraging the existing semantic resource discovery mechanism; as such, semanticsFilter condition tag of the Filter Criteria parameter in an oneM2M request message can be used to indicate the type of desired SMJPs. 

Step 2: The SMF sends the response to the MR containing the smjpIDs of the qualified SMJPs, which satisfies the criteria described by the parameter in Step 1. 

Step 3: After receiving the smjpIDs of the qualified SMPs, the MR can send an SMJP retrieval request to retrieve one of the discovered SMJPs in Step 2. This request contains the smjpID of the SMJPs to be retrieved. 

Step 4: After receiving the SMJP retrieval request, the SMF sends a response, which contains the representations of the corresponding SMJP.
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Figure 8.8.X-1: SMJP Discovery and Retrieval

8.8.X.2 Semantic Mashup Instance Creation

This procedure corresponds to Operation 2 and Operation 3 as described in the clause 8.8.3.2 and on Figure 8.8.3-2. The steps illustrated on Figure 8.8.X-2 are used by the MR to create an SMI (corresponding to Operation 2), during which mashup members will be discovered and identified (corresponding to Operation 3). 
Step 1: The MR sends an SMI creation request to the SMF. This request contains the URI of the applied SMJP and some input parameters required to create an SMI based on the applied SMJP. In one example, the value of input parameters can be contained in the form of RDF triples. In addition, this creation request may also include a parameter to indicate the way for generating mashup result; for example, mashup result could be generated periodically (corresponding to Paradigm 2- Long-lived Semantic Mashup as described in the clause 8.8.3.3) or only one time when the SMI is created (corresponding to Paradigm 1- Short-lived Semantic Mashup as described in the clause 8.8.3.3). 
Step 2: The SMF processes the received SMI creation request. Then, the SMF will conduct Step 3 to first find qualified original resources as mashup members. Here, the qualified resources are defined as the original resources, which meet the data source criteria of the corresponding SMJP. 

Step 3: The SMF performs semantic resource discovery to find suitable original resources as mashup members of the SMI to be created in Step 4. 


Step 4: The SMF creates a new SMI. Mashup members of this new SMI will be selected from the qualified resources from Step 3. In addition, this SMI will be associated with the corresponding SMJP as indicated in Step 1. 

Step 5: After successfully creating the requested SMI, the SMF returns the URI of the SMI to the MR so that the MR can retrieve the content of the SMI at a later time.
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Figure 8.8.X-2: SMI Creation

8.8.X.3 Semantic Mashup Result Retrieval

This procedure corresponds to Operation 4 and Operation 5 as described in the clause 8.8.3.2 and on Figure 8.8.3-2. The steps illustrated on Figure 8.8.X-3 are used by the MR to retrieve mashup results from a created SMI (corresponding to Operation 4), during which data inputs from mashup members may be collected and mashup results may be re-generated (corresponding to Operation 5). 
Step 1: Assume the MR knows the URI of the SMI resource. In order to retrieve its mashup result, the MR send a mashup result retrieval request to the SMF. This request targets the existing SMI (or the mashup result child resource of this SMI resource if there exists such a child resource to store the mashup result of this SMI).

Step 2: The SMF receives the request and locates the targeted SMI resource, from which the SMF knows how the mashup result should be generated for this SMI resource. For example, if the SMI resource indicates that “the mashup result should be re-generated when an MR requests”, the SMF needs to retrieve the latest representation of each mashup member resources using Step 3 and Step 4 as described next; otherwise, if the SMI resource indicates that “the mashup result is re-generated periodically by the SMF itself”, the SMF will skip Steps 3-5 and simply return the existing mashup result to the MR in Step 6 since the current result is up-to-date.   

Step 3: The SMF retrieves the latest data value of each mashup member resource of the targeted SMI resource in Step1. 

Step 4: The RH responds with the representations of the corresponding mashup member resource to the SMF.

Step 5: After receiving the representations of all mashup members, the SMF executes the mashup function of corresponding SMJP which is associated with the targeted SMI resource. The SMF stores the calculated mashup result in the SMI (e.g. as its attribute or child resource). 

Step 6: The SMF sends the mashup result to the MR as a response to Step1.
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Figure 8.8.X-3: Semantic Mashup Result Generation and Retrieval

8.8.X.4 Semantic Mashup Instance Discovery

The created SMI can be discovered by other MRs, who are interested in the service (i.e. mashup result) provided by the SMI. Thus, existing SMI can be reused by other MRs to improve the system efficiency. This corresponds to Operation 6 as described in the clause 8.8.3.2 and on Figure 8.8.3-2. Once an MR discovers an existing SMI, it can reuse this SMI without creating a new SMI; for example, it can directly employ the procedure in the clause 8.8.X.3 to retrieve mashup result. 
The following steps are illustrated on Figure 8.8.X-4 for SMI discovery.
Step 1: An MR, who is interested in a specific SMI, sends an SMI discovery request to an SMF. This discovery request includes a parameter to indicate the types of desired SMIs to be discovered. This request can be implemented by leveraging the existing semantic resource discovery mechanism since SMIs normally also have its own resource representation; as such, the semanticsFilter condition tag of the Filter Criteria parameter in an oneM2M request message can be used to indicate the types of desired SMIs.

Step 2: After receiving the SMI discovery request, the SMF may build a local semantic graph store, search the RDF triples over the local semantic graph store, and return the list of existing SMI resources which match the types of SMIs as indicated in Step 1. If there is a central semantic graph store at the service layer, the SMF will contact the central semantic graph store, which can search the RDF triples and return the list of the matched SMI resources’ URIs to the SMF. Consequently, the SMF sends the list of the matched SMI resources’ URIs to the MR. 
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Figure 8.8.X-4: SMI Discovery

-----------------------End of change 1-------------------------------------------
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