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Introduction
This document improve the pseudocode example of  SDT and IPE implementation to make both simpler to understand. It helps to understand how to connect external non-oneM2M devices to oneM2M network.
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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. 
/**
 * 
 * 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);

}
























































































· 9.3.4 Instance of SDT Device example: Hue Light
This section presents a “pseudo code” implementation of IPE for particular device: Hue Light. Please note that this pseudo-code is similar to Java but should be considering just an example, it isn’t attend to be compilable. 

/**

* HueLight class inherits from DeviceLight class. In the contructor of this class 
* DataPoints are created with all needed abstract methods implementation 
* specific for technology (Hue Light in this use case) the device uses. It means that 
* each DataPoint (e.g. powerState in BinarySwitch) has implementation of each abstract * method which consists of Hue API calls to control Hue Light. 
*/
class HueLight extends DeviceLight{


public HueLight(string name, string domain){



super(name, domain);


}


BinarySwitch = new BinarySwitch("binarySwitch", domain, 
new BooleanDataPoint("powerState"){




boolean getValue(){





HttpRequest httpRequest;

httpRequest.setURL("http://<bridge_ip_address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");





httpRequest.setMethod("GET");





bool state = parseOnOff(httpRequest.sendHTTPRequest());





return state;




}




void setValue(boolean value){





HTTPRequest httpRequest;

httpRequest.setURL("http://<bridge_ip_address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");





httpRequest.setBody("{\"on\":" + value + "}");





httpRequest.setMethod(“PUT”);





httpRequest.sendHTTPRequest();




}



});
Colour = new Colour("colour", domain, new IntegerDataPoint("red"){

int getValue(){

HttpRequest httpRequest;

httpRequest.setURL(http://<bridge ip address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");

httpRequest.setMethod("GET");

int red = parseRed(parseColor(httpRequest.sendHTTPRequest()));

return red;

}

void setValue(int value){

HSVColour hsv = new HSVColour();


hsv.convertFromRGB(value, 0, 0);


HTTPRequest httpRequest;


httpRequest.setURL("http://<bridge ip address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");


httpRequest.setBody("{\"on\":true, \"sat\":" + hsv.getSat() + ", \"bri\":" + hsv.getBri() + ",\"hue\":" + hsv.getHue() +"}"});


httpRequest.setMethod(“PUT”)


httpRequest.sendHTTPRequest();

}

}, new IntegerDataPoint("green"){

int getValue(){

HttpRequest httpRequest;


httpRequest.setURL(http://<bridge ip address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");


httpRequest.setMethod("GET");


int green = parseGreen(parseColor(httpRequest.sendHTTPRequest()));

return green;

}

void setValue(int value){
HSVColour hsv = new HSVColour();


hsv.convertFromRGB(0, value, 0);


HTTPRequest httpRequest;


httpRequest.setURL("http://<bridge ip address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");


httpRequest.setBody("{\"on\":true, \"sat\":" + hsv.getSat() + ", \"bri\":" + hsv.getBri() + ",\"hue\":" + hsv.getHue() +"}"});


httpRequest.setMethod(“PUT”)


httpRequest.sendHTTPRequest();
}

}, new IntegerDataPoint("blue"){

int getValue(){

HttpRequest httpRequest;


httpRequest.setURL(http://<bridge ip address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");


httpRequest.setMethod("GET");


int blue = parseBlue(parseColor(httpRequest.sendHTTPRequest()));

return blue;

}

void setValue(int value){

HSVColour hsv = new HSVColour();

hsv.convertFromRGB(0, 0, value);

HTTPRequest httpRequest;

httpRequest.setURL("http://<bridge ip address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");

httpRequest.setBody("{\"on\":true, \"sat\":" + hsv.getSat() + ", \"bri\":" + hsv.getBri() + ",\"hue\":" + hsv.getHue() +"}"});

httpRequest.setMethod(“PUT”)

httpRequest.sendHTTPRequest();
}

}){

void setColour(int R, int G, int B){


HSVColour hsv = new HSVColour();


hsv.convertFromRGB(R, G, B);


HTTPRequest httpRequest;

httpRequest.setURL("http://<bridge ip address>/api/1028d66426293e821ecfd9ef1a0731df/lights/1/state");

httpRequest.setBody("{\"on\":true, \"sat\":" + hsv.getSat() + ", \"bri\":" + hsv.getBri() + ",\"hue\":" + hsv.getHue() +"}"});


httpRequest.setMethod(“PUT”)


httpRequest.sendHTTPRequest();

}
};

}
/**

* SDT Colour model uses RGB colour values and Hue Light device uses HSV model. 

* HSVColour class allows to convert RGB to HSV with its convertFromRGB methods. 

* This class and method isn’t a part of SDT data model.

*/

class HSVColour{

int hue;
int sat;

int value;


void convertFromRGB(int R, int G, int B){



//Algorithm that converts RGB values to HSV values should be implemented here

}

}
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