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Introduction
This contribution has the following changes:

1. Based on an editor’s note in clause 7, the general introduction of Interworking Object (IO) and an updated WoT TD example based on the latest WoT draft published on Feb 16, 2018 are moved up to the beginning of clause 7 (i.e., now clause 7.1) – See Change 1.

2. The new inputs of the mapping relationships between WoT TD and oneM2M SDT/HAIM is added – See Change 2. 

3. The reference list is updated to reflect the latest WoT TD draft and oenM2M TS-0023, – See Change 3. 

R01:

Based on the suggestion collected during the meeting, the following changes are made:

1.
Deleted the previous Figure. 7.2-1.

2.
Moved the IO example to a later part, i.e., after the SDT and TD mapping relationship details.

3.
Deleted the “mapping relationship” column in Table 7.2-1.

4.
Added a note regarding to a gap that whether a SDT sub-device can be modeled as a WoT thing.

5.
Now SDT:ModuleClass is mapped to td:Interaction property based on the offline discussion with Yongjing. Also added SDT:Module mapping in Table 7.2-1 as well.

6.
Updated WoT TD reference list.
7.  A few editorial changes.
-----------------------Start of change 1-------------------------------------------
7
Information Model Mapping and Gap Analysis

Editor’s note: the following sub-clause titles are provisional and subject to change during further study.
7.1
Introduction to Interworking Object (IO)
To realize interworking, a thing in a system that is compliant to a specific standard may have a corresponding representation in another system which is compliant to a different standard. Such corresponding representations for supporting interworking are referred as “Interworking Objects (IOs)”.

Below is a TD example and Figure 7.1-1 shows the TD of the WoT-complaint LED-Light-123 [i.5], which shows that:

1. The light has a Property called “status” (The green part), which can be used to check the current status of the light, and can also be used to control the power of the light.

2. The light has an Action called “fadeIn” (The pink part), which can be used to adjust the brightness of the light.

3. The light has an Event called “onOffStatusNotification” (The blue part), which can be used to send alerts or notifications. 


[image: image2.emf]{

  "@context": [

    "http://w3c.github.io/wot/w3c-wot-td-context.jsonld",

    { "actuator": "http://example.org/actuator#" }

  ],

  "@type": ΀͞Thing͟΁͕

  "name": "LED-Light-123",

  "base": "coap://myled.example.com:5683/",

  "interaction": [

    {

"@id": "sts",      

"@type": ["Property","actuator:onOffStatus"],

      "name": "status",

      "schema": {"type": "boolean" },

      "writable": true,

"observable": true,

      "form": [{

         "href" : ͞sts͕͟

         "mediaType": "application/json"

      }]

    },

    {

"@id": "in",      

"@type": ["Action","actuator:fadeIn"],

      "name": "fadeIn",

      "schema": {

         "type": "integer",

         "actuator:unit": "actuator:ms"

      },

      "form": [{

         "href" : "in", 

         "mediaType": "application/json" 

      }]

    },

���͙͙͘͘

   

 {

      "@type": ["Event","actuator:alert"],

      "name": "onOffStatusNotification",

"property": "status",

      "schema": {"type": "boolean"},

      "form": [{

              "href" : "ev",

              "mediaType": "application/exi"

            }]

    }

  ]

}

A TD of WoT-compliant Thing 

(LED-Light-123)


Figure 7.1-1 WoT Thing Description of LED-Light-123

-----------------------End of change 1-------------------------------------------
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7
Information Model Mapping and Gap Analysis

Editor’s note: the following sub-clause titles are provisional and subject to change during further study.
7.2
WoT Thing Description vs oneM2M Smart Device Template





1. 
2. 
3. 

This clause describes how to map WoT TD to oneM2M Smart Device Template. In general, WoT TD [i.5] defines a limited set of vocabulary in terms of classes and its fields (i.e. properties). The collection of the classes and relations comprises the ontology of TD ‘Core Model’. In the meantime, oneM2M TS-0023 [i.6] provides the unified means in the oneM2M system by defining a Home Appliance Information Model (HAIM) for the home domain devices such as TV, refrigerator, air conditioner, clothes washer, oven, and robot cleaner. The principle of the HAIM is designed based on HGI Smart Device Template (SDT) 3.0.


1. 
2. 
3. 
4. 






Below are the details about information model mapping between oneM2M SDT and WoT TD. First, Table 7.2-1 shows the proposed mapping relationships between SDT Concepts and Classes/Properties in WoT TD.
Editor’s note: the remaining mapping details will evolve over time based on the standard progress on both WoT side and oneM2M side.
Table 7.2-1: Mapping between oneM2M SDT
and WoT TD Information Model
	SDT Concept 
	 Class/Property in TD
	Note

	SDT:Device
	td:Thing
	For a given TD of a WoT Thing, the semantic annotation as described by @type can be used to decide which SDT/HAIM device model can be adopted as the IO for this WoT Thing. For example, if @type of a WoT Thing refers to a “Light” concept defined by an ontology, then this WoT Thing can potentially to be mapped to a oneM2M HAIM light device. 

	SDT:SubDevice
	td:Thing
	oneM2M SDT may allow sub devices, while TD does not support sub device modelling. 
Editor’s Note: It is considered as a gap that whether a SDT sub device can be modelled as a general WoT Thing, which is for further study.


	SDT:DataPoint
	td:Property
	For a given property of a WoT Thing, the semantic annotation as descried by @type can be used to decide which datapoint of a SDT device model should be mapped to. For example, in Figure 7.1-1, the WoT property “status” with the annotation ("actuator:onOffStatus") can be mapped to the powerState DataPoint in the corresponding HAIM Light device. 

	SDT:Property
	td:Property
	Similar to SDT datapoint, a SDT property can be mapped to a WoT property.

	SDT:Action
	td:Action
	For a given WoT action of a WoT Thing, the semantic annotation as descried by @type can be used to decide which action of the SDT/HAIM device model should be mapped to. For example, in Figure 7.1-1, the WoT action “fadeIn” with the annotation ("actuator:fadeIn") may potentially be mapped to a fadeIn Action if the corresponding HAIM brightness ModuleClass device also support such an action.

	SDT:Event
	td:Event
	A WoT event can be mapped to a <subscription> child resource of the resource representing the whole SDT device, e.g., the <LED-Light-123> resource shown in Figure 7.2-2. 

	SDT:ModuleClass
	td:Interaction
	A SDT ModuleClass is a collection of structured property/action/dataPoint, but TD does not model a thing in a modular way (i.e., all the of WoT Thing are described in a flat way in the “interaction pattern” of TD). 
Editor’s Note: SDT ModuleClass concept may be mapped to the td:Interaction property (although it is not exact class-to-class mapping) since the usages of both are to group a list of device behaviours.

	SDT:Module
	The instance of td:Interaction in a TD
	Each SDT:Module implements one SDT:ModuleClass while an interaction instance in a specific TD defines a list of specific behaviours of a WoT thing.


In addition to the above mapping relationships shown in Table 7.2-1, some of the SDT concepts may not have direct/appropriate mapping to WoT classes/properties. Accordingly, some of the detour solutions/rules to those cases are proposed as below:

· td:writable: td:writable indicates whether a td:Property is writable or not. Accordingly, a writable TD property shall be mapped to a SDT datapoint that is also writeable. 

· td:observable: td:observable indicates whether a remote servient can subscribe to ("observe") a td:Property. Accordingly, the corresponding mapped SDT datapoint of an observable TD property shall also be observable (e.g., could have a <subscription> child resource).

· td:Schema / td:inputSchema / td: outputSchema:  All the three WoT interaction types (i.e., Property, Action, and Event) include data schema definitions. For the data schema of a WoT property, it shall be compliant to the datatype of corresponding mapped SDT datapoint. For the data schema of a WoT action, it shall be compliant to the datatype of the SDT datapoint that is used by the mapped SDT action.

· td:name:  td:name can be used to annotate the name of a thing or an interaction pattern. Accordingly, the name of a WoT thing may be used as the resource name of the corresponding mapped SDT device.
Next, a mapping example is illustrated based on the mapping relationship as defined above, which shows how a WoT-compliant LED light (i.e., LED-Light-123 as shown in Figure 7.1-1) can be made available in the oneM2M system through creating an IO (i.e., a HAIM light) in the oneM2M system. An IO can be created in the oneM2M system for LED-Light-123, which is shown in Figure 7.2-1. For example:

5. The oneM2M resource <LED-Light-123> (including its child resources) is the IO of LED-Light-123 in the oneM2M system. In other words, LED-Light-123 is modelled as a HAIM light since the containerDefinition attribute of <LED-Light-123> indicates that this resource represents a HAIM light, which therefore can be accessed by native oneM2M entities.

6. The “status” property in the TD of LED-Light-123 is mapped to the attribute of <powerSwitch-of-Light-123> resource, whose containerDefinition attribute indicates that this resource represents a module class of binarySwitch. In particular, the powerState DataPoint is used to model the “status” property in the TD of LED-Light-123. 

7. The “fadeIn” action (same for “fadeOut” action, which is not shown in Figure 7.1-1 due to the limited space) in the TD of LED-Light-123 can potentially be mapped to the attributes and child resources of <lightBrightness-of-Light-123> resource, whose containerDefinition attribute indicates that this resource represents a module class of brightness. Note that, in current TS-0023, the brightness module class does not describe fade-in or fade-out actions so far. If it will support such feature in a future release, it can better model the fadeIn action. For example, a <fadeIn> resource (representing an action defined by the brightness module class) can be used to model the “fadeIn” action.

8. The “onOffStatusNotification” event in the TD of LED-Light-123 is mapped to oneM2M <subscription> resource.


[image: image5.emf]<LED-Light-123> <LED-Light-123>

<powerSwitch-of-Light-123>

powerState

<subscription>

<lightBrightness-of-Light-123>

brightness

[fadeIn]

[fadeOut]

containerDefinition = "org.onem2m.home.device.deviceLight" 

containerDefinition = "org.onem2m.home.moduleclass.binarySwitch"

containerDefinition = containerDefinition = "org.onem2m.home.moduleclass.brightness" 


Figure 7.2-1 The IO of WoT-compliant LED-Light-123
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2
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References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
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Web of Things (WoT) Architecture, W3C Editor's Draft, May 4, 2017 (https://w3c.github.io/wot-architecture/)   
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WoT Current Practices, Unofficial Draft, April 27, 2017 (http://w3c.github.io/wot/current-practices/wot-practices.html)

[i.5]
Web of Things (WoT) Thing Description, W3C Editor's Draft 9 March 2018 (https://w3c.github.io/wot-thing-description/)
[i.6]   oneM2M TS-0023, Home Appliances Information Model and Mapping, V3.7.0, Jan. 18, 2018.
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{
  "@context": [
    "http://w3c.github.io/wot/w3c-wot-td-context.jsonld",
    { "actuator": "http://example.org/actuator#" }
  ],
  "@type": [“Thing”],
  "name": "LED-Light-123",
  "base": "coap://myled.example.com:5683/",
  "interaction": [
    {
	"@id": "status",      
	"@type": ["Property","actuator:onOffStatus"],
      "name": "myStatus",
      "schema": {"type": "boolean" },
      "writable": true,
	"observable": true,
      "form": [{
        	"href" : “status”,
        	"mediaType": "application/json"
      }]
    },
    {
	"@id": "in",      
	"@type": ["Action","actuator:fadeIn"],
      "name": "myFadeIn",
      "schema": {
       	 "type": "integer",
       	 "actuator:unit": "actuator:ms"
      },
      "form": [{
       	 "href" : "in", 
       	 "mediaType": "application/json" 
      }]									
    },

   ……..
   
 {
      "@type": ["Event","actuator:alert"],
      "name": "onOffStatusNotification",
	"property": "myStatus",
      "schema": {"type": "boolean"},
      "form": [{
              "href" : "ev",
              "mediaType": "application/exi"
            }]	
    }
  ]
}
A TD of WoT-compliant Thing 
(LED-Light-123)



{
  "@context": [
    "http://w3c.github.io/wot/w3c-wot-td-context.jsonld",
    { "actuator": "http://example.org/actuator#" }
  ],
  "@type": [“Thing”],
  "name": "LED-Light-123",
  "base": "coap://myled.example.com:5683/",
  "interaction": [
    {
	"@id": "sts",      
	"@type": ["Property","actuator:onOffStatus"],
      "name": "status",
      "schema": {"type": "boolean" },
      "writable": true,
	"observable": true,
      "form": [{
        	"href" : “sts”,
        	"mediaType": "application/json"
      }]
    },
    {
	"@id": "in",      
	"@type": ["Action","actuator:fadeIn"],
      "name": "fadeIn",
      "schema": {
       	 "type": "integer",
       	 "actuator:unit": "actuator:ms"
      },
      "form": [{
       	 "href" : "in", 
       	 "mediaType": "application/json" 
      }]									
    },

   ……..
   
 {
      "@type": ["Event","actuator:alert"],
      "name": "onOffStatusNotification",
	"property": "status",
      "schema": {"type": "boolean"},
      "form": [{
              "href" : "ev",
              "mediaType": "application/exi"
            }]	
    }
  ]
}
A TD of WoT-compliant Thing 
(LED-Light-123)



<LED-Light-123>
<powerSwitch-of-Light-123>
powerState
<subscription>
<lightBrightness-of-Light-123>
brightness
[fadeIn]
[fadeOut]
containerDefinition = "org.onem2m.home.device.deviceLight"
containerDefinition = "org.onem2m.home.moduleclass.binarySwitch"

containerDefinition = containerDefinition = "org.onem2m.home.moduleclass.brightness"



{
  "@context": [
    "http://w3c.github.io/wot/w3c-wot-td-context.jsonld",
    { "actuator": "http://example.org/actuator#" }
  ],
  "@type": [“Thing”],
  "name": "LED-Light-123",
  "base": "coap://myled.example.com:5683/",
  "interaction": [
    {
      "@type": ["Property","actuator:onOffStatus"],
      "name": "status",
      "outputData": {"type": "boolean" },
      "writable": true,
	"observable": true,
      "link": [{
        "href" : “status”,
        "mediaType": "application/json"
      }]
    },
    {
      "@type": ["Action","actuator:fadeIn"],
      "name": "fadeIn",
      "inputData": {
        "type": "integer",
        "actuator:unit": "actuator:ms"
      },
      "link": [{
        "href" : "in", 
        "mediaType": "application/json" 
      }]									
    },

   ……..
   
 {
      "@type": ["Event","actuator:alert"],
      "name": "criticalCondition",
      "outputData": {"type": "string"},
      "link": [{
              "href" : "ev",
              "mediaType": "application/exi"
            }]	
    }
  ]
}
A TD of WoT-compliant Thing 
(LED-Light-123)
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