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Introduction

This contribution introduce API for implementation of initial resource creation function calls in smart farm use case using MQTT binding protocol. 
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8
Implementation of Function Calls 

8.8


Topics for Request and Response

Topics that AE originator subscribes for listening PUBLISH packets from MQTT server:

· AE sensor_ae01 subscribes to topic
/oneM2M/resp/S108653822141/CSE3409165
Where /S108653822141 is a SP-relative-AE-ID of the sensor_ae01, and
/CSE3409165 is a SP-relative-CSE-ID of the MN-CSE
· AE actuator_ae01 subscribes to topic 
/oneM2M/resp/S208650938180/CSE3409165
Where /S208650938180 is a SP-relative-AE-ID of the actuator_ae01
· Gateway application gateway_ae subscribes to topic

/oneM2M/resp/S336593381621/CSE3409165
Where /S336593381621 is a SP-relative-AE-ID of the gateway_ae 

· IoT application app_ae01 subscribes to topic

/oneM2M/resp/S317312761857/CSE1534123

Where /S317312761857is a SP-relative-AE-ID of the app_ae01

8.9


Initial Resource Generation
8.9.1


Container Creation for Sensors

The AE hoted in a sensor subscribes to topic /oneM2M/resp/S108653822141/CSE3409165
to receive response from  the MQTT server. The AE originator sends a PUBLISH packet to the MQTT server, where the payload of the PUBLISH packet contains a container create request primitive that is serialized into JSON format as following:

{

   "fr" : "/S108653822141",

   "op" : 1,

   "pc" : {

      "m2m:cnt" : {

"rn": "cont_monitor01"

      }

   },

   "rqi" : "m_createCont291286",

   "to" : "/CSE3409165/farm_gateway/sensor_ae01",

   "ty" : 3
}
In addition, when serializing a PUBLISH packet, DUP, QoS, and Retain, Topic, and Packet Identifier fields need to be set, where the QoS is set  to QoS 1 following oneM2M MQTT binding, and the Topic is set to /oneM2M/req/S108653822141/CSE3409165/JSON. 

As a result of QoS 1, PUBACK packet containing the Packet Identifier would be returned to the originator to indicate the receiving status of the PUBLISH packet.

The container creation request message will be delivered by a MQTT server to the MN-CSE (the receiver CSE) that implements a MQTT client. Then the originator will be notified with a PUBLISH packet containing the response primitive for the container creation after the MN-CSE accepts the container create request and sends a PUBLISH packet containing response primitive to topic /oneM2M/resp/S108653822141/CSE3409165/JSON.
The response primitive contained in the PUBLISH packet being delivered to the AE originator by the MQTT server is shown as following:

{

   "rsc" : 2001,

   "rqi" : "m_createCont291286",

   "pc"  : {

       "m2m:cnt" : {

"ty" : 3, 

"ri" : "cont92310496",

"pi" : "ae0349801231",

"ct" : "20170525T045938",

"lt" : "20170525T045938",

"et" : "20270524T045938",

"st" : 0,
"cni": 0,

"cbs": 0,

"rn" : "cont_monitor01"

      }

   },   

   "to"   : "/S108653822141",

   "fr"   : "/CSE3409165"
}
This API can be applied to create containers cont_monitor02, cont_monitor03 as a child resource of AE sensor_ae02, sensor_ae03, respectively.
8.9.2 

Container Creation for Actuators

The AE hoted in an actuator subscribes to topic /oneM2M/resp/S208650938180/CSE3409165
to receive response from  the MQTT server. The AE originator sends a PUBLISH packet to the MQTT server, where the payload of the PUBLISH packet contains a container create request primitive that is serialized into JSON format as following:

{

   "fr" : "/S208650938180",

   "op" : 1,

   "pc" : {

      "m2m:cnt" : {

"rn": "cont_ctrl01"

      }

   },

   "rqi" : "m_createCont301272",

   "to" : "/CSE3409165/farm_gateway/actuator_ae01",

   "ty" : 3
}
In addition, when serializing a PUBLISH packet, DUP, QoS, and Retain, Topic, and Packet Identifier fields need to be set, where the QoS is set  to QoS 1 following oneM2M MQTT binding, and the Topic is set to /oneM2M/req/S208650938180/CSE3409165/JSON. 

As a result of QoS 1, PUBACK packet containing the Packet Identifier would be returned to the originator to indicate the receiving status of the PUBLISH packet.

The container creation request message will be delivered by a MQTT server to the MN-CSE (the receiver CSE) that implements a MQTT client. Then the originator will be notified with a PUBLISH packet containing the response primitive for the container creation after the MN-CSE accepts the container create request and sends a PUBLISH packet containing response primitive to topic /oneM2M/resp/S208650938180/CSE3409165/JSON.
The response primitive contained in the PUBLISH packet being delivered to the AE originator by the MQTT server is shown as following:

{

   "rsc" : 2001,

   "rqi" : "m_createCont301272",

   "pc"  : {

       "m2m:cnt" : {

"ty" : 3, 

"ri" : "cont95827628",

"pi" : "ae1359351228",

"ct" : "20170525T045938",

"lt" : "20170525T045938",

"et" : "20270524T045938",

"st" : 0,
"cni": 0,

"cbs": 0,

"rn" : "cont_ctrl01"

      }

   },   

   "to"   : "/S208650938180",

   "fr"   : "/CSE3409165"

}
This API can be applied to create containers cont_ctrl02, cont_ctrl03 as a child resource of AE actuator_ae02, actuator_ae03, respectively.
8.9.3 

Subscription to Monitor Sensors

The AE hoted in an IoT application subscribes to topic /oneM2M/resp/S317312761857/CSE1534123
to receive subscription response from the MQTT server. The AE originator sends a PUBLISH packet to the MQTT server, where the payload of the PUBLISH packet contains a subscription create request primitive that is serialized into JSON format as following:

{

   "fr" : "/S317312761857",

   "op" : 1,

   "pc" : {

      "m2m:sub" : {

"rn": "sub_monitor01",

"enc": {

"net": [3]

},

"nu": "/S317312761857",

"nct": 1
      }

   },

   "rqi" : "m_createSub41226",

   "to" : "/CSE1534123/server/farm_gateway/sensor_ae01/cont_monitor01",

   "ty" : 23
}
In addition, when serializing a PUBLISH packet, DUP, QoS, and Retain, Topic, and Packet Identifier fields need to be set, where the QoS is set  to QoS 1 following oneM2M MQTT binding, and the Topic is set to /oneM2M/req/S317312761857/CSE1534123/JSON. 

As a result of QoS 1, PUBACK packet containing the Packet Identifier would be returned to the originator to indicate the receiving status of the PUBLISH packet.

The subscription creation request message will be delivered by a MQTT server to the IN-CSE (the Transit CSE) then forwarded to MN-CSE (the Hosting CSE) that implements a MQTT client. Then the AE originator will be notified with a PUBLISH packet containing the response primitive for the subscription creation after the MN-CSE accepts the subscription create request and sends a PUBLISH packet containing response primitive to topic /oneM2M/resp/S317312761857/CSE1534123/JSON.
The response primitive contained in the PUBLISH packet being delivered to the AE originator by the MQTT server is shown as following:

{

   "rsc" : 2001,

   "rqi" : "m_createSub41226",

   "pc"  : {

       "m2m:sub" : {

"ty" : 23, 

"ri" : "sub956204321",

"pi" : "cont92310496",

"ct" : "20170525T065938",

"lt" : "20170525T065938",

"et" : "20270524T065938",

"enc": {

"net": [3]

},

"nu": "/S317312761857",

"nct": 1,

"rn" : "sub_monitor01"

      }

   },   

   "to"   : "/S317312761857",

   "fr"   : "/CSE1534123"

}
This API can be applied to create subscription sub_monitor02, sub_monitor03 as a child resource of container cont_monitor02, cont_monitor03, respectively.
8.9.4 

Subscription to Control Actuators

The MN-AE hoted in the farm gateway subscribes to topic /oneM2M/resp/S336593381621/CSE3409165
to receive subscription response from the MQTT server. The AE originator sends a PUBLISH packet to the MQTT server, where the payload of the PUBLISH packet contains a subscription create request primitive that is serialized into JSON format as following:

{

   "fr" : "/S336593381621",

   "op" : 1,

   "pc" : {

      "m2m:sub" : {

"rn": "sub_ctrl01",

"enc": {

"net": [3]

},

"nu": "/S336593381621",

"nct": 1
      }

   },

   "rqi" : "m_createSub45826",

   "to" : "/CSE1534123/server/farm_gateway/actuator_ae01/cont_ctrl01",

   "ty" : 23
}
In addition, when serializing a PUBLISH packet, DUP, QoS, and Retain, Topic, and Packet Identifier fields need to be set, where the QoS is set  to QoS 1 following oneM2M MQTT binding, and the Topic is set to /oneM2M/req/S336593381621/CSE3409165/JSON. 

As a result of QoS 1, PUBACK packet containing the Packet Identifier would be returned to the originator to indicate the receiving status of the PUBLISH packet.

The subscription creation request message will be delivered by a MQTT server to the IN-CSE (the Transit CSE) then forwarded to MN-CSE (the Hosting CSE) that implements a MQTT client. Then the AE originator will be notified with a PUBLISH packet containing the response primitive for the subscription creation after the MN-CSE accepts the subscription create request and sends a PUBLISH packet containing response primitive to topic /oneM2M/resp/S336593381621/CSE3409165/JSON.
The response primitive contained in the PUBLISH packet being delivered to the AE originator by the MQTT server is shown as following:

{

   "rsc" : 2001,

   "rqi" : "m_createSub45826",

   "pc"  : {

       "m2m:sub" : {

"ty" : 23, 

"ri" : "sub998412563",

"pi" : "cont95827628",

"ct" : "20170525T075938",

"lt" : "20170525T075938",

"et" : "20270524T075938",

"enc": {

"net": [3]

},

"nu": "/S336593381621",

"nct": 1,

"rn" : "sub_ctrl01"

      }

   },   

   "to"   : "/S336593381621",

   "fr"   : "/CSE3409165"

}
This API can be applied to create subscription sub_ctrl02, sub_ctrl03 as a child resource of container cont_ctrl02, cont_ctrl02, respectively.
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