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Introduction
This document brings a legal note regarding Philips Hue API in 5.1 section and call flows for subscription mechanism in 8.3.3.5 section. It also corrects short names for resources (which shall be specific for SDT representations) in each HTTP request. It also brings a description of verification request in 9.4.3.5 and some corrections in 8.3 section. 
-----------------------Start of change 1 ------------------------------------------
5.1
Abstraction description via the bulbs example

This guide is based on the following use case: an application on Gateway, Cloud/Server, or Smartphone want to monitor and control bulbs. Due to the abstraction layer provided by oneM2M, the monitoring and controlling processes  can be performed independently from underlying connectivity technologies. This tutorial is based on the example of Philips Hue bulbs (these bulbs require dedicated bridge for connection with Gateway). Figure 5.1-1 presents the general architecture of the use case.
NOTE: The terms of use of Philips Hue API are available at https://developers.meethue.com/documentation/terms-use.
-----------------------End of change 1---------------------------------------------
-----------------------Start of change 2---------------------------------------------
8.2.2 SDT Device resource tree creation in MN-CSE

The procedure to create resource tree for particular SDT Device (deviceLight in this use case) is as follows:

· Device adapter (IPE-AE) sends a CREATE request to gateway (MN-CSE) to create <flexContainer> for SDT Device.

· Gateway (MN-CSE) responds with URI of the new <flexContainer> for SDT Device.

· Device adapter (IPE-AE) sends a CREATE reqest to gateway (MN-CSE) to create a <flexContainer> for a single Module with associated customAttributes (DataPoints). Please note that there is sent one such request per each Module.

· Gateway (MN-CSE) responds with URI for created Module.

-----------------------End of change 2---------------------------------------------
-----------------------Start of change 3---------------------------------------------
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.devices.deviceLight)

· 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 3---------------------------------------------
-----------------------Start of change 4---------------------------------------------
8.3.3.2

DataPoint value retrieving
Retrieving value of a DataPoint is possible only through retrieving all DataPoints which belong to particular ModuleClass.
The procedure to get values of all DataPoints  which belong to particular ModuleClass is as follows:

· Utility application (ADN-AE-1) sends a RETRIEVE request to server (IN-CSE) with information which ModuleClass's DataPoints should be retrieved.

· Server (IN-CSE) responds with current values of all DataPoints   which belong to the ModuleClass that was requested.


[image: image1.emf]ADN-AE-1

IN-CSE

ModuleClass RETRIEVE 

request

1

Server responds with 

values of all DataPoints 

which belongs to the 

ModuleClass

2


Figure 8.3.3.2-1: DataPoint retrievement
8.3.3.3

DataPoint value changing

The procedure to change DataPoint value is as follows:

· Utility application (ADN-AE-1) sends an UPDATE request to server (IN-CSE) with <flexContainer> which contains the new value of the DataPoint. . There is also a possibility to change more than one DataPoint of particular ModuleClass in a single request (in this case the <flexContainer> contains new values of all needed DataPoints.
· Server (IN-CSE) responds with status of DataPoint’s UPDATE operation
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Figure 8.3.3.3-1: Change value of a DataPoint
8.3.3.4

Action triggering

The procedure to trigger an Action with no arugments is as follows:

· Utility application (ADN-AE-1) sends an UPDATE request to server (IN-CSE) with empty <flexContainer>.

· Server (IN-CSE) responds with status of UPDATE operation 
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Figure 8.3.3.4-1: Action triggering procedure
8.3.3.5

Subscription mechanism

Following diagrams show four parts of subscription mechanism: subscription creation, listener's status verification, notification message triggered by DataPoint value change and subsription deletion.
The procedure of creating a <subscription> resource is as follows:

· Utility application (ADN-AE-1) sends a CREATE request to server (IN-CSE).

· Server (IN-CSE) responds with all parameters of  created <subscription> resource. 

[image: image4.emf]ADN-AE-1

IN-CSE

Creation of 

<subscription> 

resource on a 

specific Module Class

1

Responds with all 

parameters of 

<subscription> 

resource

2


Figure 8.3.3.5-1: Subscription creation procedure

There's a mechanism that allows Server to check listener's availability. The procedure of listener's (ADN-AE-1) status verification is as follows:
· Server (IN-CSE) sends verification request to listener (ADN-AE-1). 

· Listener (ADN-AE-1) responds with HTTP 200 OK status.

[image: image5.emf]Listener responds 

with HTTP 200 OK 

status

Server sends 

verification request

1

1

ADN-AE-1

IN-CSE


Figure 8.3.3.5-2: Listener's status verification procedure

A change of DataPoint’s value triggers a notification message with new DataPoint value that is sent to listener. The procedure of notification mechanism is as follows:

· DataPoint value change occurs.

· Server (IN-CSE) sends to utility application (ADN-AE-1) notification with new DataPoint value.

· Utility application (ADN-AE-1)  sends confirmation of receiving the notification.
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Figure 8.3.3.5-3: Notification mechanism procedure

The procedure of deletion of a <subsription> resource is as follows:

· Utility application (ADN-AE-1) sends a DELETE request to server (IN-CSE).

· Server (IN-CSE) responds with deletion confirmation. 
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Figure 8.3.3.5-4: Deletion of <subscription> resource procedure

-----------------------End of change 4---------------------------------------------
-----------------------Start of change 5---------------------------------------------
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"?>

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


<cnd>org.onem2m.home.device.deviceLight</cnd>
</hd:devLt>
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"?>

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


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


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

</hd:binSh>
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. 

POST /~/mn-cse/MC43546456 HTTP/1.1
Host: mncse.provider.com:8080

X-M2M-Origin: Soriginator

Content-Type: application/xml;ty=28
X-M2M-RI: home_gateway-44 


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

<hd:togge xmlns:m2m="http://www.onem2m.org/xml/protocols" rn="toggle">

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

</hd:togge>

HTTP Response:
201 Created

X-M2M-RSC: 2001

X-M2M-RI: home_gateway-44
Content-Location: /mn-cse/AC-54783722

-----------------------End of change 5---------------------------------------------
-----------------------Start of change 6---------------------------------------------
9.4.3.2
DataPoint value retrieving
To monitor powerState value you have to send a RETRIEVE request to binarySwitch resource (/mn-cse/MC43546456)as following. In response there is xml payload which contains whole binarySwitch representation.
Remark: Retrieving value of a DataPoint is possible only through retrieving all DataPoints which belong to particular ModuleClass. The set of all ModuleClass's DataPoints is sent in response. 
GET /~/mn-cse/MC43546456?rcn=1 HTTP/1.1
Host: incse.provider.com:8080
X-M2M-Origin: Soriginator

Content-Type: application/xml

X-M2M-RI: server-12346


HTTP Response:

200 OK
X-M2M-RSC: 2000
X-M2M-RI: server-12346

<?xml version="1.0" encoding="UTF-8"?>
<hd:binSh xmlns:m2m="http://www.onem2m.org/xml/protocols">
<powSe type="xs:boolean">true</powSe>

</hd:binSh>
9.4.3.3
DataPoint value changing
To change powerState value you have to send a request to binarySwitch resource  (/mn-cse/MC43546456)with xml (or json) representation of new powerState value. PUT request is used because whole resource is updated. 

Following requests changes powerState DataPoint to 'true'. 

PUT /~/mn-cse/MC43546456 HTTP/1.1
Host: incse.provider.com:8080
X-M2M-Origin: Soriginator

Content-Type: application/xml

X-M2M-RI: server-12346


<?xml version="1.0" encoding="UTF-8"?>
<hd:binSh xmlns:m2m="http://www.onem2m.org/xml/protocols" >
<powSe type="xs:boolean">true</powSe>

</hd:binSh>
HTTP Response:
204 Updated
X-M2M-RSC: 2004
X-M2M-RI: server-12346

9.4.3.4
Action trigerring

To trigger Toggle action you have to send null content parameter to toggle resource address. (see TS-0023,  6.2.4 Clause, Rule 3-4).
Following request sends null content and triggers Toggle action.
PUT /~/mn-cse/AC-54783722 HTTP/1.1
Host: incse.provider.com:8080
X-M2M-Origin: Soriginator

Content-Type: application/xml

X-M2M-RI: server-12346


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

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

</hd:togge>
HTTP Response:
204 Updated
X-M2M-RSC: 2004
X-M2M-RI: server-12346

-----------------------End of change 6---------------------------------------------
-----------------------Start of change 7---------------------------------------------
9.4.3.5
Subscription mechanism

Following request creates subscription on binarySwitch resource (mn-cse/MC43546456) which allows to send notifications after its state change. There are two mandatory parameters.

NotificationURI parameter is represented by <nu> xml tag and indicates the address of the device which is supposed to be notificated about ouccured changes. In our case smartphone IP address shall be used. 

Remark: In our use case smartphone IP address is used as a receiver of notifications but in other usage there can be used notification server with static IP address assigned. In such use case this server would be responsible to send notification directly on smartphone address.

NotificationContentType is represented by <nct> xml tag and indicates the type of notification. Its value must be one of the following:

 - 1: all atributes

 - 2: modified attributes,

 - 3: resourceID

In our example <nct> is set to 2.

In response there is a whole set of subscription resource parameters. 

POST /~/mn-cse/MC43546456 HTTP/1.1
Host: incse.provider.com:8080
X-M2M-Origin: Soriginator

Content-Type: application/xml

X-M2M-RI: server-12346

<m2m:sub xmlns:m2m="http://www.onem2m.org/xml/protocols" rn="sub_45346345">

<nu>192.168.10.1</nu>
<nct>2</nct>

</m2m:sub>
HTTP Response
HTTP/1.1 200 OK

X-M2M-RSC: 2000

X-M2M-RI: server-12345
<rn>sub_45346345</rn>
<ty>23</ty>

<ri>/~/mn-cse/MC43546456/sub-45346345</ri>

<pi>/~/mn-cse/MC43546456/fcnt-45352623</pi>

<ct>20170802T143815</ct>

<lt>20170802T143815</lt>

<nu>192.168.10.1</nu>

<nct>2</nct>
After subscription creation, server starts to send verification requests to listener periodically. Verification request has <vrq> attribute set to true. Listener must answer with HTTP 200 status to confirm that it's still available. Verification request and listener's response is as follows:

POST 192.168.10.1 / HTTP/1.1
Host: 192.168.10.1
X-M2M-Origin: Soriginator
X-M2M-RI: notif-12345
Content-Type: application/vnd.onem2m-ntfy+xml
<?xml version="1.0" encoding="UTF-8"?>
<m2m:sgn xmlns:m2m="http://www.onem2m.org/xml/protocols">


<vrq>true</vrq>


<sud>false</sud>
</m2m:sgn>
HTTP Response

HTTP/1.1 200 OK

X-M2M-RSC: 2000

X-M2M-RI: notif-12345
Here is the example of notification which is supposed to be sent after powerState value change. Notification is sent to address which was set in subsription creation request and contains representation of changed DataPoints of binarySwitch resource.
POST 192.168.10.1 / HTTP/1.1

    Host: 192.168.10.1
    X-M2M-Origin: Soriginator
    X-M2M-RI: notif-12345

    Content-Type: application/vnd.onem2m-ntfy+xml

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

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

      <nev>

        <rep>




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

        </rep>


<rss>1</rss>

      </nev>

      <sur> mn-cse/MC43546456/sub-45346345</sur>

    </m2m:sgn>

HTTP Response

HTTP/1.1 200 OK

X-M2M-RSC: 2000

X-M2M-RI: notif-12345
Following request deletes subscription on binarySwitch.

DELETE /~/mn-cse/MC43546456/sub-45346345 HTTP/1.1

Host: incse.provider.com:8080
X-M2M-Origin: Soriginator

Accept: application/xml
HTTP Response

HTTP/1.1 204 No Content
-----------------------End of change 7---------------------------------------------
-----------------------Start of change 8---------------------------------------------




-----------------------End of change 8---------------------------------------------
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