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Introduction
This document brings editorial changes.
-----------------------Start of change 1 ------------------------------------------
Table 6.2.2-6: DataPoints of colour ModuleClass (from [1])
	Name
	Type
	Readable
	Writable
	Optional
	Documentation

	red
	xs:integer
	true
	true
	false
	The R value of RGB; the range is [0,255]

	green
	xs:integer
	true
	true
	false
	The G value of RGB; the range is [0,255]

	blue
	xs:integer
	true
	true
	false
	The B value of RGB; the range is [0,255]


The colourSaturation ModuleClass describes a colour saturation value. The value is an integer. A colourSaturation has a range of [0,100]. A colourSaturation value of 0 means producing black and white images. A colourSaturation value of 50 means producing device specific normal colour images. A colourSaturation value of 100 means producing device very colourfull images.

-----------------------End of change 1---------------------------------------------
-----------------------Start of change 2---------------------------------------------
7
Functional architecture

Clause 7 describes how the elements of this use case are represented by corresponding oneM2M architectural entities. Figure 7-1 presents the functional architecture of this use case.
-----------------------End of change 2---------------------------------------------
-----------------------Start of change 3---------------------------------------------
8.2.1 IPE-AE registration with MN-CSE 

The procedure to register device adapter (IPE-AE) with gateway (MN-CSE) is as follows:

· Device adapter (IPE-AE) sends registration request to Gateway (MN-CSE)

· Gateway (MN-CSE) responds with status of the registration and Content-Location header for the registered entity

-----------------------End of change 3---------------------------------------------
-----------------------Start of change 4---------------------------------------------
8.3.1 Application Entity registration in IN/MN-CSE

The procedure to register utility application (ADN-AE-1) with server (IN-CSE) is as follows:

· Utility application (ADN-AE-1) sends  registration request to gateway (IN-CSE)

· Server (IN-CSE) responds with status of the registration and Content-Location header for the registered entity

-----------------------End of change 4---------------------------------------------
-----------------------Start of change 5---------------------------------------------
8.3.2 Discovery Requests

The procedure to discover SDT Device is as follows:

· Utility application (ADN-AE-1) sends a RETRIEVE request to server (IN-CSE) including filter criteria conditions, especially it could be a containerDefinition attribute 
(e.g. org.onem2m.home.moduleclass.binaryswitch)

· Server (IN-CSE) responds with list of URIs of the discovered resources, if any (especially URI for deviceLight which represents a bulb).

-----------------------End of change 5---------------------------------------------
-----------------------Start of change 6---------------------------------------------
Clause 9 provides implementation examples from two different perspectives: developer of a device adapter (AE: Inter-working Proxy) in clause 9.3 and developer of an utility application in clause 9.4. 
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Figure 9.1-1 : implementation of TS-0023 ModuleClasses for the Hue bulb use case

-----------------------End of change 6---------------------------------------------
-----------------------Start of change 7---------------------------------------------
9.2.1 Addressing for Entities

Each oneM2M entity including AE and CSE are addressable with correct host address that can be IP addresses or FQDN addresses resolved to IP addresses by DNS network services according to addressing rules specified in oneM2M standards. 

The IN-CSE and MN-CSE entities presented in this use case are addressable with the following identifiers.

· IN-CSE: 

· CSE-ID: /in-cse
· resourceName of IN-CSE’s CSEBase resource: server
· IN-CSE FQDN: incse.provider.com
· IN-CSE HTTP port: 8080
· MN-CSE:


· CSE-ID: /mn-cse
· resourceName of MN-CSE’s CSEBase resource: home_gateway
· MN-CSE FQDN: mncse.provider.com
· MN-CSE HTTP port: 8080
The host of Utility Application (ADN-AE-1) has following IP address: 192.168.10.1.
-----------------------End of change 7---------------------------------------------
-----------------------Start of change 8---------------------------------------------
9.3.2 SDT Device resource tree creation in MN-CSE (Resources registration)

This cluase describes creation of device resource tree which consists of Device, ModuleClasses and Actions. First of all you have to create Device resource Device is mapped to flexContainer resource, so you have to create flexContainer resource. 

The following request creates flexContainer resource for deviceLight. In response there's Content-Location header which indicates the new Device address which is used later in ModuleClass creation.

POST /~/mn-cse/ae-CAE340304178 HTTP/1.1
Host: mncse.provider.com:8080
X-M2M-Origin: Soriginator

Content-Type: application/xml;ty=28

X-M2M-RI: home_gateway-12 


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

<m2m:fcnt xmlns:m2m="http://www.onem2m.org/xml/protocols" rn="deviceLight">


<cnd>org.onem2m.home.device.deviceLight</cnd>
</m2m:fcnt>
HTTP Response:
201 Created

X-M2M-RSC: 2001

X-M2M-RI: home_gateway-12

Content-Location: /mn-cse/DL3404345178

Flex Container creation procedure is comprehensively described in 10.2.4.16 TS-0001.

To create ModuleClass on Device you have to send the creation request to Device address which was taken from Device creation request response. In SDT ModuleClasses are mapped to flexContainer and DataPoints are mapped to customAttribute. To create binarySwitch ModuleClass you have to send following request. 

POST /~/mn-cse/DL3404345178 HTTP/1.1
Host: mncse.provider.com:8080

X-M2M-Origin: Soriginator

Content-Type: application/xml;ty=28
X-M2M-RI: home_gateway-43


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

<m2m:fcnt xmlns:m2m="http://www.onem2m.org/xml/protocols" rn="binarySwitch">


<cnd>org.onem2m.home.moduleclass.binaryswitch</cnd>


<powSe type="xs:boolean">false</powSe>

</m2m:fcnt>
HTTP Response:
201 Created

X-M2M-RSC: 2001

X-M2M-RI: home_gateway-43
Content-Location: _/mn-cse/MC43546456

In response there's Content-Location header which indicates created ModuleClass address which is used later to create Toggle Action and to modificate state of particular DataPoint.

In SDT, Actions are also mapped to FlexContainer. To add new Action to ModuleClass you have to send the following request to the ModuleClass address. 

-----------------------End of change 8---------------------------------------------
-----------------------Start of change 9---------------------------------------------
9.3.3 Implementation of abstract SDT Device example: deviceLight
This section presents a “pseudo code” implementation of abstract SDT Device based on deviceLight example. Please note that this pseudo-code is similar to Java but should be considering just an example, it isn’t attend to be compilable.

DeviceLight class is an implementation of deviceLight model, it inherits from Device class and has 8 fields relevant for 8 ModuleClasses of deviceLight model. DeviceLight has a contructor which creates objects for ModuleClasses and defines Name and Domain.

-----------------------End of change 9---------------------------------------------
-----------------------Start of change 10---------------------------------------------
9.3.3 Implementation of abstract SDT Device example: deviceLight
This section presents a “pseudo code” implementation of abstract SDT Device based on deviceLight example. Please note that this pseudo-code is similar to Java but should be considering just an example, it isn’t attend to be compilable.

DeviceLight class is an implementation of deviceLight model, it inherits from Device class and has 8 fields relevant for 8 ModuleClasses of deviceLight model. DeviceLight has a contructor which creates objects for ModuleClasses and defines Name and Domain.

/**

 * 

 * Stores information about name and domain of the device

 *

*/

class Device{



string name;



string domain;



public Device(string name, string domain){




name = name;




domain = domain;



}

}
/**
* DeviceLight class is an implementation of deviceLight model, it inherits from Device * class, and has 8 fields relevant for 8 ModuleClasses of deviceLight model.
* DeviceLight has a contructor which creates objects for ModuleClasses and defines 
* Name and Domain.
*/
class DeviceLight extends Device{




FaultDetection faultDetection;


BinarySwitch binarySwitch;




RunMode runMode;



Colour colour;




ColourSaturation colourSaturation;



Brightness brightness;



public DeviceLight(string name, string domain){




super(name, domain);



}

}
/**

* Module consists of 3 fields which are relevant to DataPoints parameters in SDT.

*/

class Module{


boolean optional;


string name;
string domain;

public Module(string name, string domain, boolean optional){



this.name = name;



this.optional = optional;



this.domain = domain;


}
}

/** 

* BinarySwitch class is considered as an example of ModuleClass implementation, 

* it inherits from Module. It has fields relevant for DataPoints and Actions 

* which are defined in SDT data model. Constructor of BinarySwitch creates powerState 

* DataPoint. BinarySwitch class has also setToggle function which allows to set toogle

* action which is not mandatory. 

*/

class BinarySwitch extends Module {



BooleanDataPoint powerState;


Toggle toggle;

public BinarySwitch(string moduleName, string moduleDomain, BooleanDataPoint powerStateArgument){



super(moduleName, moduleDomain, false);



powerState = powerStateArgument;



powerState.optional = false;



powerState.readable = true;



powerState.writeable = true;



powerState.documentation = "The current status of the binarySwitch. "True"

indicates turned-on, and "False" indicates turned-off";

}

void setToggle(Toggle toggleArgument){



toggle = toggleArgument;



toggle.optional = true;

}

}
/**

 * Colour extends Module and has 3 fields relevant to Colour ModuleClass DataPoints. 

* In the constructor of Colour class there are DataPoints assingments with their 

* parameters. There's also abstract setColour method which allows to set 

* all colours (R,G,B) at once.

*/
class Colour extends Module {



IntegerDataPoint red;


IntegerDataPoint green;


IntegerDataPoint blue;


public Colour(string moduleName, string moduleDomain, IntegerDataPoint redArgument, IntegerDataPoint greenArgument, IntegerDataPoint blueArgument){



super(moduleName, moduleDomain, true);



red = redArgument;



green = greenArgument;



blude = blueArgument;



red.optional = false;



red.readable = true;



red.writeable = true;



red.documentation = "";



green.optional = false;



green.readable = true;



green.writeable = true;



green.documentation = "";



blue.optional = false;



blue.readable = true;



blue.writeable = true;



blue.documentation = "";
}

/**

* This method allows to set all colours (R,G,B) in a single call. 

* Since it is an abstract method it has to be implemented by developer according to 

* specific technology which the device uses.  

*/

public abstract setColour(int R, int G, int B);

} 
/**

* Toggle class consists of 3 fields which are relevant to SDT Action parameters and 

* toggle() method which determines Toggle Action.  

*/
class Toggle {


boolean optional = true;


string documentation;


string name;

public abstract void toggle(){}
public Toggle(boolean optional, string documentation, string name){



this.optional = optional;



this.documentation = documentation;



this.name = name;

}
}

/**

* DataPoint class constis of 6 fields relevant to DataPoint SDT parameters. 

* In the constructor there's name and type assingments. The rest of paremeters are 

* assingments in classes which inherits from DataPoint class.

*/
class DataPoint{


string name;



string type;


boolean optional;



bool readable;



bool writeable;



string documentation;


public DataPoint(string nameArgument, string typeArgument){




name = nameArgument;




type = typeArgument;



}
}

/**

* IntegerDataPoint class consists of two abstract methods getValue() and setValue() 

* which are implemented in HueLight class in 9.3.4 clause. 

* Notice there is DataPoint constructor called in IntegerDataPoint constructor.

*/
public abstract class IntegerDataPoint extends DataPoint{



public IntegerDataPoint(string name){







super(name, "Integer");




} 



abstract int getValue(){};


abstract void setValue(int value){};

}

/**

* BooleanDataPoint class consists of two abstract methods getValue() and setValue() 

* which are implemented in HueLight class in 9.3.4 clause. 

* Notice there is DataPoint constructor called in BooleanDataPoint constructor.

*/
public abstract class BooleanDataPoint extends DataPoint{



public BooleanDataPoint(string name){




super(name, "Boolean");



} 



abstract boolean getValue();


abstract void setValue(boolean value);

}
-----------------------End of change 10---------------------------------------------
-----------------------Start of change 11---------------------------------------------
9.4
Developer of the utility application
Clause 9.4 describes registration of AE for utility application, discovery process and controlling and monitoring devices. 
-----------------------End of change 11---------------------------------------------
-----------------------Start of change 12---------------------------------------------
9.4.2
Discovery proccess

 Clause 9.4.2 describes discovery proccess which uses filter criteria to limit the scope of  returned information.

-----------------------End of change 12---------------------------------------------
-----------------------Start of change 13---------------------------------------------
9.4.3

Control & monitor devices
Clause 9.4.3 describes how to control and monitor SDT devices registered in oneM2M network.
-----------------------End of change 13---------------------------------------------
© 2017 oneM2M Partners
                                                                                                   Page 10 (of 10)



[image: image2.png]