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6.3
Solution 2

6.3.1
Overview

This solution is based on the DDS environment related to CORBA which is explained in clause 5.3.3. All the topic is gathered on the repository and the topic-gathered informations take part in announcement of proper recipient and sender to the repository. This solution is quite different from the previous solution that contributed by Huawei. 

Huawei regards repository as the gathering place but this solution regards repository as the communication manager in DDS.The basic concept of protocol stack is similar with Figure 6.2.1-1 but this solution is based on CORBA, so RTPS is replaced by CORBA. The case of solution 2, all entities of oneM2M can reach to DDS repository. 

In this clause, the use of DDS is profiled and the key elements of the binding are defined:
1)  How a configuration setups the environment of DDS binding
2)  How an Originator(CSE or AE) formulates a Request as an DDS message
3)  How a Receiver listens for incoming Requests, and how it formulates and transmits a Response.
4)  How the Mca and Mcc map CRUDN opreations to DDS messages.
6.3.2
DDS repository configuration
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Figure 6.3.2-1: DDS repository of Solution 2
Repository as the server sharing information of topics in DDS, DDS participants announce the information of the topic to who make connection with themselves. DDS participants consist of publisher(s) and subscriber(s). In this solution, communications of Repository are running background of DDS. When the publisher or the subscriber is created, Repository can communicate with a pre-defined address. Repository also announces the address and the information of subscriber which is connected to the related topic. Repository manages all information of the topic and provides a connection between the publisher and the subscriber but not delivers the messages directly. It is the biggest difference from the MQTT. So, this solution can prevent the bottleneck from concentrating data into repository because of this difference. Each of publisher/subscriber can make just one connection with topic and announce the information of topic that connects to. The repository checks the status of the connection with topic based of the information announced by the publisher/subscriber. It also announces the matching information of a publisher and subscriber based on the topic. Finally, the repository enables the publisher to deliver the data directly to subscriber.
6.3.3
Topic Definition 
A topic is the identification value to share the data in the DDS. A publisher which has the same topic can send the message to the same destination, so the subscriber which has the same topic can receives the same messages. The flow of the data in the DDS is the one-way communication especially a publisher to a subscriber so that two topics are needed to make it possible for bi-directional communication. The strategy of the selection of the topic name is similar to the that of MQTT. First of all, there are three blocks are needed to make a topic name. The first block is the ‘oneM2M’ block to tell the topic used at the oneM2M. The second block is the ‘Req/Res’ block to distinguish the request message and the response message. Last is the ‘Entity-ID’ block. An Entity-ID means that the destination device id of the message. In the case of request message, Entity-ID shows that the receiver-id, on the other hand it is the originator-id. There is no starting location’s address in this solution different from the MQTT strategy. In the case of the DDS, the DDS considers the 1 to many connection to design the destination-focused connection that shares the same topic regardless of any objects that sends information.

To sum up, 
there are some rules for communication for this DDS binding solution:

· Topic name consists of ‘oneM2M’, ‘Req/Res’and ‘Entity-ID’. 

·  An entity has two subcribers. One has a topic for request(‘oneM2M/Req/Entity-ID’) and another has a topic for response(‘oneM2M/Res/Entity-ID’). A entity has more than two publishers. A publisher has other topic name of other entity to send a primitive message to it.

· Each Entity-ID is Originator-ID or Receiver-ID.

Also the topic setting stratety using Credintial-ID is explained in the clause 6.4.4 in MQTT binding. We are going to introduce the topics for the device initial registration. We can get the ID through the topic based on the pre-defined Credential-ID when the upper node create the id and distribute it as entity-id. Before a registration step, a entity may have not ID. At that time, this node will be registree and send registration message to a manager by pre-defined topic. The message includes response topic information: ‘oneM2M/Res/Credential-ID’. A manager node replies including new ID information by this topic.

6.3.4
Call flow
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 Figure 6.3.4-1: Call flow for DDS binding
When specific entity becomes an originators and some messages are binded with random subscriber here figure 6.3.4-1 is the flow of that. An action of an originator and a receiver is the general role of DDS such as topic registration for receiving and sending messages. In this clause we are going to look at the function of repository  more specifially to understand the inside mechanism of the DDS. 
1) A receiver and an originator connect the topic to their subscriber following the topic definition rule based on its subscriber ID and registers it to the repository. The repository either stores the subscriber topic information of each entity or manages the network address.
2-1) An originator connects the topic to its publisher to deliver the message using receiver-id, the DDS module requests the network address of related subscriber.
2-2) Repository searches the requested topic and returns the address of the right object. The DDS module can send the messages to the right subscriber following the request of the publisher.
3) When originator confirms the destination following the previous process, primitive messages are sent through the topic to the receiver of subscriber. Inside the DDS, through the confirmed network address by the repository, originator can send the messages to subscriber.
4-1) When the subscriber of receiver receives the messsages, subscriber delivers the messages to receiver, receiver reads the primitive messages and prepares the response.
4-2) Then, receiver confirms the ID of Originator which is included in the primitive receiver creates the new publisher and connects the topic to response for the primitive message. The DDS modules searches the subscriber connected to the right topic. A repository returns the address of the subscriber of originator.
5) Receiver delivers the response primitive messages through the publisher which connects the topic, publisher delivers the messages to the subscriber of originator. Originators confirms the response message from receiver, all the related actions are finished at this stage.
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