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7.2.3
Protocol Binding

7.2.3.1
Introduction

In this clause the use of DDS is profiled and the key elements of the binding are defined:

1) How the dynamic discovery mechanisms establish pub-sub relationship between two parties.

2) How an Originator (CSE or AE) formulates a Request as a DDS message, and transmits it to its intended Receiver.

7.2.3.2
Dynamic discovery mechanism
7.2.3.2.1
Introduce

The real time publish subscribe (RTPS) protocol introduce several discovery mechanisms ranging from the simple and efficient (but not very scalable), to a more complex hierarchical (but more scalable) mechanism, such as Simple Participant Discovery Protocol (SPDP), Simple Endpoint Discovery Protocol (SEDP), and so on. These discovery protocols are used to peer-to-peer communication scenarios. Parties broadcast the build-in topics. Once party receives build-in topics sent by other parties, it matches the DataWriters and DataReaders, and then establishes the communication between parties. 

Different from these discovery mechanisms, the proposed optimized dynamic discovery mechanisms in following sub-clauses introduce DDS repository which is used to establish the communication relationship between parties. Parties send the build-in topics (described by DCPS [i.5]) to the DDS repository through the discovery route of the oneM2M node. The DDS repository receives the build-in topics and matches the topics. When the topics are matched, the DDS repository establishes the pub-sub relationship between parties, and then sends the matched information to parties. Parties could communicate with each other directly. The DDS repository establishes pub-sub relationship not only according to the topic matching principle, but also according to the local policies, such as the two AEs are not allowed to communicate with each other.
7.2.3.2.2
Pre-configuration
The DDS repository shall be hosted in the oneM2M nodes, such as MNs or IN, or shall exist as an independent external entity. The DDS middleware shall be located in the oneM2M nodes, such as ADNs, ASNs, MNs, or IN. Once nodes access to oneM2M system, the oneM2M nodes need to connect to the DDS repository to establish the communication relationship. The URL of the DDS repository shall be pre-configured in nodes.
In order to report the discovery route of the oneM2M node to the DDS repository, the oneM2M node sends these build-in topics to the transit node, and the transit node should add its URI to the reported information of topics. So the address of the transit node shall be pre-configured in the oneM2M node. In general, the transit node is the node to which the oneM2M node is registered.
When the DDS repository receives the build-in topics sent by oneM2M nodes, the DDS repository would establish the pub-sub relationship according to the matching topics and the policies which are pre-configured in the DDS repository and implemented by vendors.
In order to realize the optimized dynamic discovery mechanism, the dynamic discovery mechanism of RTPS protocol is not used.
7.2.3.2.3
Establishment of pub-sub relationship
Prior to the communication, parties need to send the build-in topics to the DDS repository through the discovery route of oneM2M node, and then the DDS repository establishes the pub-sub relationship between parties according to the topics and the local policy. 
The build-in topics, which can be obtained through API interface with the DDS middleware, as a new resource type is named “topicInformation” illustrated in figure 7.2.3.2.3-1. The “DCPSParticipant” is the child resourece type of “topicInformation”. The “DCPSPublication” and the “DCPSSubscription” are the child resource types of “DCPSParticipant”, and are the parent resource types of the “topic”.
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Figure 7.2.3.2.3-1: Structure of <topicInformation>
All attributes, which are present in all of the above resource types, are described in table 7.2.3.2.3-1.
Table 7.2.3.2.3-1: Attributes description
	Attribute
	Meaning

	discoveryRouteURL
	The URL is composed of URLs of nodes which send DATA submessage or forward the DATA submessage.

	UserDataQosPolicy 
	The purpose of this QoS is to allow the application to attach additional information to participant. The default value is an empty (zero-sized) sequence.

	leaseDuration 
	How long a Participant should be considered alive every time an announcement is received from the Participant.

	guidPrefix 
	The common GuidPrefix_t of the Participant and all the Endpoints contained within the Participant.

	QoSPolicy
	A set of QoS policies that controls some aspect of the behavior of the DDS Service. These QoS policies are described in DDS [i.5].

	topicName
	Name of the Topic.

	typeName
	Name of the type attached to the Topic.

	addressList
	The list of addresses of subscribers.


The detailed flow regarding the establishment of pub-sub relationship phase depicted in figure 7.2.3.2.3-2.
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Figure 7.2.3.2.3-2: Establishment of Pub-Sub Relationship
1. the AE or CSE initiates the DDS binding process by trying to connect to the DDS repository. The AE or CSE sends the CREATE request to the DDS repository. The “Content” parameter of the CREATE primitive contains the information of build-in topics and the address of the originator node. The “To” parameter is set with the URL of DDS repository. The “Resource type” parameter  is “topicInformation”.
2. The DDS middleware deployed in one oneM2M node issues DATA submessage to the transit node of which address is pre-configured in the oneM2M node. The CREATE primitive maps into the SerializedPayload part of DATA submessage. The mapping process is described in sub-clause 7.2.3.4.
3. When the DATA submessage is received, the transit node modify the “discoveryRouteURL” parameter of the CREATE primitive, and add its URL to the “discoveryRouteURL” parameter. For example, the “discoveryRouteURL” parameter can be modified to “<URL of transit node>/<URL of originator node>”.
4. The transit node sends the DATA submessage to DDS repository.
5. The DDS repository establishes the resource tree according to the discovery route which is represented by the “discoveryRouteURL” parameter and records the discovery route information, topics, and the address of originator node.
6. The subscriber sends topics and discovery route to the DDS repository.
7. The DDS repository establishes the pub-sub relationship according to the matching topic and local policies.
8. Once the pub-sub relationship is established, the DDS repository sends DATA submessage to the publisher. The DATA submessage includes the matched topic and subscriber’s address which is included in “content” parameter of Response primitive.
9. AE/CSE receives the response message from the DDS middleware and updates the “addressList” attribute.
When the publisher receives the address of the subscriber, it directly sends messages to the subscriber.
7.2.3.3
Sending and Receiving Messages
7.2.3.3.1
Topic definition
DDS protocol uses a topic to transmit a message. The topic name is defined according to the message content as follows:
· oneM2M/req/<resource type>/<resource name>
· "oneM2M" is a literal string identifying the topic as being used by oneM2M.
· "registration" is a literal string indicating registration message.
· "req" is a literal string identifying this as a request. 
· < resource type> is the name of the resource type described in clause9.6 of oneM2M TS-0001[i.1].

· <resource name> represents the name of the resource. When some resources with the same resource type are registered at the same time, this field can be omitted.
· oneM2M/ resp/<resource type>/<resource name>
· "oneM2M" is a literal string identifying the topic as being used by oneM2M.
· "resp" is a literal string identifying this as a response.
· < resource type> is the name of the resource type described in clause9.6 of oneM2M TS-0001[i.1].

· <resource name> represents the name of the resource. When some resources with the same resource type are reported at the same time, this field can be omitted.
7.2.3.3.2
Request/Response Message Flow
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Figure 7.2.3.3.2-1: Request/Response message delivery over DDS
Figure 7.2.3.3.2-1 illustrates the request/response message delivery over DDS protocol between AE/CSE and AE/CSE via Mca/Mcc reference point in oneM2M. The message flow is as follows.
The pub-sub relationship has been established before entities communicate with each other.
The AE/CSE wants to send a Request message to the AE/CSE. Then the AE’s or CSE’s DDS middleware sends a DATA packet to the CSE’s or AE’s DDS middleware with "oneM2M/req/<resource type>/<resource name>" as the topic name. The SerializedPayload part of the DATA packet is used to carry the request primitive, as described in clause 7.3.4. For example, when an AE want to report the value of temperature to its registered CSE, the AE’s DDS middleware sends the DATA packet to the registered CSE’s DDS middleware. The topic name can be defined by “oneM2M/req/container/temperature”.
Note: AEs can not be communicated with each other.
After the CSE’s or AE’s DDS middleware receives the DATA packet, the DDS middleware delivers the message to the CSE/AE.

Regarding the Response message, the DATA message is sent using " oneM2M/resp/<resource type>/<resource name>" as its topic. The SerializedPayload part of the DATA packet is used to carry the response primitive, as described in clause 7.3.4.
Finally, AE/CSE receives the response message from the DDS middleware.
7.2.3.4
Primitive Mapping
7.2.3.4.1
Request/Response Primitives

An oneM2M primitive is represented in form of a data structure which defines with appropriate parameters specific procedures to be executed by both originator and receiver entities. The data structure of a primitive consists of control part and an optional content part. All the parameters in these parts are serialized into the SerializedPayload part of DATA submessage described in RTPS [i.6], using the rules given in clause 8 of oneM2M TS-0004 [i.3]. 
Examples of primitive mapping are shown in figure 7.2.3.4.1-1.
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Figure 7.2.3.4.1-1: Primitive mapping examples
7.2.3.4.2
Serialization Format Negotiation
The request primitive can contain an additional parameter called xM2M-Accept which indicates the serialization format that the Originator is prepared to accept in a Response.
If the Receiver supports the kind of serialization specified in the request’s xM2M-Accept parameter, the Receiver shall respond using that serialization. If the Receiver does not support the serialization specified in the request’s xM2M-Accept parameter, "Not Acceptable" shall be sent as the Response Status Code unless another error code takes precedence for this response.

If the request does not contain the xM2M-Accept parameter, the Receiver is free to choose to use any oneM2M-supported serialization, since the requestor has not indicated a preference.

Possible values for Content-Format the xM2M-Accept parameter are listed below:

· application/xml

· application/json
7.2.4
Security

Editors.
-----------------------End of change 1---------------------------------------------
-----------------------Start of Changes to References Section -------------

2.2
Informative references
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]
oneM2M Drafting Rules (http://www.onem2m.org/images/files/oneM2M-Drafting-Rules.pdf)
[i.2]
oneM2M TS-0001: "Functional Architecture".

[i.3]
oneM2M TS-0004: "Service Layer Core Protocol Specification".
[i.4]
oneM2M TS-0003: "Security Solutions".
[i.5]
Data Distribution Service (DDS)
NOTE:
Available at http://www.omg.org/spec/DDS/.
[i.6]     Real-time Publish-Subscribe Wire Protocol DDS Interoperability Wire Protocol
NOTE:
Available at http://www.omg.org/spec/DDSI-RTPS/.
[i.7]     DDS Data Local Reconstruction Layer (DDS-DLRL)
NOTE:
Available at http://www.omg.org/spec/DDS-DLRL/.
[i.8]     Extensible and Dynamic Topic Types for DDS
NOTE:
Available at http://www.omg.org/spec/DDS-XTypes/.
[i.9]     DDS Security
NOTE:
Available at http://www.omg.org/spec/DDS-SECURITY/.
[i.10]     Remote Procedure Calls over DDS
NOTE:
Available at http://www.omg.org/spec/DDS-RPC/.
[i.11]     Web-Enabled DDS
NOTE:
Available at http://www.omg.org/spec/DDS-WEB/.
[i.12]     ISO/IEC C++ 2003 Language DDS PSM
NOTE:
Available at http://www.omg.org/spec/DDS-PSM-Cxx/.
[i.13]     Java 5 Language PSM for DDS
NOTE:
Available at http://www.omg.org/spec/DDS-Java/.
[i.14]     oneM2M TS-0010: “MQTT Protocol Binding”
-----------------------End of Changes to References  -------------
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