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Introduction

In clause 7 of Modbus Interworking, its introduction clause mentions that Funcitonal architecture(see Figure 1), resource model mapping(see Figure 2 ) and related interworking procedure should be involved. The first two have been finished, this contribution is proposal for Modbus Interworking procedure via IPE.
The Modbus interworking scheme is based on IPE, Funcitonal architecture is showed as below.
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Figure 1

The Generic Entity Mapping is showed as below, the tree represents a structure of any Modbus device.
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Figure 2
R01:modify and elaborate the procedure for the possible solution.
R02:refine possible procedures.
-------------------------------Start of new text-------------------------------------
7 Possible Solutions for oneM2M and Modbus Interworking

7.4 Interworking procedures
7.4.1 IPE Initialization
A Modbus IPE creates associated resources on its Registrar CSE for each Modbus device that it interworks with.  For example, an IPE  creates an <AE> resource on its Registrar CSE for each Modbus device that connects to the IPE and also creates <container> or <flexContainer> resources that represent the Modbus device data models.  These resources represent the Modbus devices and the functions and services they support.  oneM2M entities interface to Modbus devices via these resources.  An IPE keeps these resources updated based on the state of the Modbus devices.  An IPE also subscribes to these resources to receive notifications if oneM2M entities make updates to the resources.  If updates are made and notifications are received by an IPE, the IPE translates these updates into Modbus supported operations on the Modbus devices. 


7.4.2 Reading procedure
A Modbus IPE collects Modbus device data by reading Modbus device registers and then storing the data in oneM2M resources (e.g. <contentInstance>, <flexContainer> or <timeSeriesInstance>) hosted on a CSE. oneM2M entities can then retrieve this Modbus device data from these resources and/or subscribe and receive notifications from the CSE when the resources are created/updated by the IPE.  An IPE may be triggered to read Modbus device registers based on requests initiated by oneM2M entities via the following methods.    

· oneM2M entities may initiate a read operation by performing an empty update operation (no content in the message) on a <container> resource that represents a Modbus Function or Service.  If an IPE is subscribed to this <container> resource, the IPE is notified of the update operation and is triggered to perform the read. After performing the read, the IPE then creates a <contentInstance> resource that the oneM2M entity that initiated the empty update operation is subscribed to.  The oneM2M entity receives a notification with the new <contentInstance> that contains the Modbus device data. 
· An IPE may support oneM2M resource(s) hosted on its Registrar CSE that control the read behaviour of the IPE. For example, an IPE may support <container> and <contentInstance> or <flexContainer> resource(s) that oneM2M entities may create or update to control the read behaviour of the IPE.  These resources may be used to configure the IPE with settings such as a periodic interval that the IPE is to retrieve data from Modbus device(s).  
· oneM2M entites may initiate a periodical reading operation by creating a <timeSeries>  resource with expected conditions (e.g. periodicInterval). If an IPE is subscribed to creation of < timeSeries> resource, the IPE is notified the new creation and trigger to periodically read Modbus devices. After performing the read, the IPE then create <timeSeriesInstance> resources in the < timeSeries> resource that the oneM2M entity that initiated the create operation is subscribed to. The oneM2M entity receives a notification with the new < timeSeriesInstance > that contains the Modbus device data.
Alternatively, an IPE may be designed to collect Modbus device data based on trigger conditions that are outside the scope of this specification.

7.4.3 Writing procedure
oneM2M entities control Modbus devices (i.e. change their state) by creating / updating oneM2M resources (e.g. <contentInstance> or <flexContainer>) that represent the functions or services of the Modbus devices.  A Modbus IPE subscribes to these resources to receive notifications from its Registrar CSE of these create or update operations.   Upon receiving notifications the IPE performs writes to the corresponding Modbus device registers.  
For example, oneM2M entities can initiate a write procedure by creating a <contentInstance> child resource of a <container> resource which is used to trigger the IPE to perform a write to an instance of a Modbus service or function. An IPE that is subscribed to the <container> resource is triggered to write data to the Modbus device when it receives a notification from the CSE of the new <contentInstance> resource creation. The IPE performs the data write operation on the corresponding Modbus device register using the Modbus protocol.  After performing the write to the Modbus device, the IPE returns the result within the notification response that is sent to the CSE.

-------------------------------End of new text-------------------------------------
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