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Introduction
This CR adds new Appendix (informative) about using SDT for design of content attribute of <contentInstance> and <timeSeriesInstance> based on MAS-2018-0049R01.

There was no rules for design of content attribute and it means interoperability of content attribute was low.
However, when we use the SDT as one of the rules for design of content attribute, this low interoperability problem will be solved.
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C (informative): 
Mapping to Content Attribute

C.1
Introduction

Current SDT models are used only in form of <FlexContainer>s, and how to design content attribute of <contentInstance> and <timeSeriesInstance> is left to developers. There is no rule for design of content attribute, it means interoperability of content attribute is low. Then SDT can become one of the rules for design of content attribute, and the low interoperability problem will be solved.
The present clause explains how to use SDT as one of the rules for design of content attribute.

There are several benefits of using SDT in content attribute.
First, the resource architecture can be more simple than the one using <flexContainer>s. When using <flexContainer>s,universal attributes are mapped into attributes of [deviceInfo] under a <node> besides <flexContainer>s. Moreover, Action Class and DataPoint Class are the same layer in SDT, but Action Class is mapped to <flexContainer> itself and DataPoint Class is mapped to attributes of <flexContainer> expressing Module class. On the other hand, Using SDT in content attribute means using only one <contentInstance> or <timeSeriesInstance> so the resource architecture is simple.

Relating this benefit, it becomes easy to understand where to write information.

Second, <contentInstance> and <timeSeriesInstance> becomes more interoperable. How to write SDT in content attribute is able to become one of designs of content attribute and the low interoperability of <contentInstance> and <timeSeriesInstance> will be solved.
Third, If useful libraries are prepared, content attribute is able to be expressed in XML/JSON/CBOR with small changes on program.

In addition, tools can generate validator of the data and converter among the supported formats
C.2
XML representation of SDT instances.
Module classes, SubDevice models and Device models written in clause 5 are expressed another way with using each class names as the tag. This clause introduce this way.

C.2.1
Mapping Rules of XML representation
Mapping from SDT instance into XML representation is following. Inclusion relationship of SDT instances are directly expressed as inclusion relationship of XML tags. Tag name is same as each classes.
<Device Class Name>


<SubDevice Class Name>


<Module Class Name>



<DataPoint Class Name>value</DataPoint Class Name>



<Property Class Name>value</Property Class Name>

</Module Class Name>


</ SubDevice Class Name>

</Device Class Name>
Action Class can not have any value and it only lengthen the massage so it is omitted..

When a certain device does not any SubDevice Class, the tags about SubDevices Class don’t appare and tags about Module Class are placed under the Device Class directly.
C.2.2
Example of XML representation
Below is the example for deviceThreeDPrinter:

<deviceThreeDPrinter>

<binarySwitch>


<powerState>True</powerState>


<toggle></toggle>

</binarySwitch>

<faultDetection>


<status>False</status>


<code></code>


<description></description>

</faultDetection>

<3Dprinter>


<printType>2</printType>


<printSizeX>70</printSizeX>


<printSizeY>80</printSizeY>


<printSizeZ>90</printSizeZ>


<network>True</network>


<memorySize>100</memorySize>

</3Dprinter>

<runState>


<currentMachineState>1</currentMachineState>


<machineStates>1,2,3</machineStates>


<currentJobState>1</currentJobState>


<jobStates>1,2,3</jobStates>


<progressPercentage>60</progressPercentage>

</runState>
<temperature>


<currentTemperature>20</currentTemperature>


<targetTemperature>23</targetTemperature>


<unit>celsius</unit>


<minValue>15</minValue>


<maxValue>28</maxValue>


<stepValue>0.1</stepValue>
</temperature>
<printQueue>


<uri> file://www.example.com/file.extension</uri>


<printingState>1</printingState>
</printQueue>
</deviceThreeDPrinter>
C.3
JSON representation of SDT instances
This clause tells how to express SDT instances with JSON.

C.3.1
Mapping Rules of JSON representation
Mapping from SDT instance into JSON representation is following . Inclusion relationship of SDT instances are directly expressed as inclusion relationship of JSON hash({}). Key name is same as each class name of SDT. Value types are written in various types depending SDT definition.
{

“Device Class Name”: {

“SubDevice Class Name”: {

”Module Class Name”: {

“DataPointClassName”: value ( by specified types in SDT)
}

}

}

Action Class can not have any value and it only lengthen the massage so it is omitted.

When a certain device does not any SubDevice Class, the tags about SubDevices Class don’t appare and tags about Module Class are placed under the Device Class directly.
C.3.2
Example of JSON representation
Below is the example for deviceThreeDPrinter:

{

“deviceThreeDPrinter”: {

”binarySwitch”: {


“powerState”: true

},

“faultDetection”: {


“status”: false,


“code”: ””,


“description”: “”
},


“3Dprinter”: {



“printType”: 2,



“printSizeX”: 70,



“printSizeY”: 80,



“printSizeZ”: 90,



“network”: true,



“memorySize”: 100


},


“runState”: {



“currentMachineState”: 1,


“machineStates”: [1, 2, 3],



“currentJobState”: 1,



“jobState”: [1, 2, 3],



“progressPercentage”: 60,


},

“temperature”: {


“currentTemperature”: 20,

“targetTemperature”: 23,


“unit”: “celsius”,

“minValue”: 15,


“maxValue”: 28,


“stepValue”: 0.1

},

“printQueue”:{


“uri”: “file://www.example.com/file.extension”,


“printingState”: 1

}

}

C.4
How to write into content attribute
Any size of the SDT class cluster may be mapped to content attribute. For example, from only the DataPoint class to DataPoint, Action, Module, SubDevice and Device classes may be mapped to one content attribute at once.
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Figure C‑1: Image of Mapping SDT to content attribute 

An example that expresses a CREATE request for <contentInstance> serialized into an XML document is shown below. This example is for the Module class and DataPoint class mapping and only content attribute and contentInfo attribute are shown as content parameter (pc).

<?xml version="1.0" encoding="UTF-8"?>

<m2m:rqp xmlns:m2m="http://www.onem2m.org/xml/protocols">


<op>1</op>


<to>//example.net/myCSE/-/Cont1</to>


<fr>/myCSE/C2345</fr>


<rqi>0002bf63</rqi>


<ty>4</ty>


<pc>



<m2m:cin>




<cnf>SDT:org.onem2m.home.device/module/temperature </cnf>




<con>





<tempe>






<curT0>5</curT0>






<tarTe>3</tarTe>





</tempe>




</con>



</m2m:cin>


</pc>

</m2m:rqp>
In content attribute, a value of DataPoint may be written between tags named the certain DataPoint name.
contentInfo attribute is able to be omitted because content attribute has tags named the certain Module class name (<temp></temp>).
An example for only DataPoint class mapping is shown below.:
<?xml version="1.0" encoding="UTF-8"?>

<m2m:rqp xmlns:m2m="http://www.onem2m.org/xml/protocols">


<op>1</op>


<to>//example.net/myCSE/-/Cont1</to>


<fr>/myCSE/C2345</fr>


<rqi>0002bf63</rqi>


<ty>4</ty>


<pc>



<m2m:cin>




<cnf>SDT:org.onem2m.home.device/datapoint/temperature/currentTemperature </cnf>




<con>5</con>



</m2m:cin>


</pc>

</m2m:rqp>
In this case, contentInfo attribute can NOT be omitted because we cannot understand which Datapoint is written in content attribute without contentInfo attribute.
If a contentInfo attribute is not used, content attribute may change as follows:



<con>





<curT0>5</curT0>



</con>
-----------------------End of change 2-------------------------------------------
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