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6
Architecture of Interworking
6.1
Device Representation

Device Representation is the representation of device in oneM2M system. oneM2M defined resources are used to represent real world devices. The resources that are used forms the Device Representation. Resources of the Device Representation are correlated to represent different aspects of the devices and expose functions or services provided by the device. For devices or gateways that are connected to the oneM2M system, they are represented by Device Representation. In this way, the device information and services are exposed by oneM2M defined interfaces.
The Device Representation is synchronized with the device via various of ways to guarantee that the state of the device is correctly reflected by the Device Representation and all requests to the Device Representation is passed to the device simultaneously. The synchronization can be done locally or remotely. In either way, the synchronization is done by IPE.
Device Representation can be used to represent both oneM2M native device (ASN, ADN, MN) and oneM2M legacy device (NoDN). The document is defining resources to be used and their correlations for Device Representation as well as mapping principles of oneM2M legacy device (NoDN) to Device Representation.
6.2
Interworking architecture modes

oneM2M is using an IPE to enforce the interworking between the oneM2M system and NoDN. Two modes of interworking are provided by oneM2M for connecting NoDN into oneM2M system as defined in the following.
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Figure 6.1-1: Interworking Mode

Interworking Mode: The IPE is synchronizing the services provided by NoDN with oneM2M resource architecture and vice versa. The IPE can be deployed together with the CSE or NoDN, or the IPE can also be deployed separately. Deployed together means running on the same execution environment or running on the same operating system where in such case, the communication between the deployed entities doesn’t involve remote communication through wired or wireless network. The communication method provided by the execution environment or the operating system such as function call, service callback or message bus technology is used. In this case, 
the IPE is an AE registered to the CSE and exposing the services provided by the NoDN to resources that are hosted by that Registrar CSE of the IPE. The IPE also translates the oneM2M primitives into invocation of services provided by NoDN.

[image: image2.emf]CSE

NoDN

IPE

CSE

non-oneM2M interface

Mca

AE

Mcc


Figure 6.1-2: Integration Mode

Integration Mode: The IPE is integrated as a part of the CSE. In this case, the IPE shall not register to the CSE. The services provided by NoDN is translated by the integrated IPE and exposed by the CSE via both Mcc and Mca reference points. The IPE is interworking the services provided by NoDN to oneM2M resources hosted by the CSE.
7
Device Representation

7.1
Representation of device
oneM2M is using <AE>, <CSEBase> and <node> resource to represent a device. The representation is separated into two aspects - service plane and management plane. Service plane includes all services provided by device such as data reporting, actuating, event triggering. For service plane, device is represented in oneM2M using <AE> resource or <CSEBase> resource. All services are organized as child resources of <AE> or <CSEBase> resource. Management plane includes all management capabilities provided by the device such as diagnostics, factory reset, reboot, firmware and software management. For management plane, device is represented in oneM2M using <node> resource. All management related capabilities are organized as child resources of the <node> resource.

In case of Interworking Mode, device is represented by <AE> resource and <node> resource for service plane and management plane correspondingly. Each <AE> resource represents one device. The IPE registers the <AE> resource in the registrar CSE and maintains the mapping relationship between the device and the <AE> resource. Details of the mapping is defined in the protocol specific interworking. The Device Representation is hosted on the Registrar CSE of the IPE. If the device is to be managed, depend on the management technology, the IPE may need to create <node> resource on the registrar CSE and correlate the <AE> resource with the <node> resource by setting the nodeLink attribute of the <AE> resource.
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Figure 7.1-1: Device Representation of Interworking Mode
In case of Integration Mode, device is represented by <CSEBase> resource and <node> resource for service plane and management plane correspondingly. Each <CSEBase> resource represents one device. The IPE in this case maintains the mapping relationship and synchronizes the state of the device with the child resources of the <CSEBase> resource. Details of the mapping is defined in the protocol specific interworking. The Device Representation is hosted on the CSEBase itself. If the device is to be managed, depend on the management technology, the IPE may need to create <node> resource as the child resource of the <CSEBase>. The CSE in the Integration Mode may further registers with other CSEs.
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Figure 7.1-2: Device Representation of Integration Mode

7.2
Representation of service
7.2.1
General principle
oneM2M defines many resources to represent services provided by the device. The resource types is utilized to represent various types of services of the device. The following clause is organized in the structure of the description of service that is provided by the device. The recommanded mapping of oneM2M resources is defined under each service.
In the mapping of device information model to oneM2M Device Representation, the principle of as descriptive as possible shall apply. Which means the mapping shall use as much as possible the oneM2M defined resources rather than define customized resource usage that causes interoperability issue with the other oneM2M implementations. For example, <container> resource is used to share data between devices and applications, this technically allows any service to be deployed soly by using <container> resource by putting user defined information model as the content of the <contentInstance> of the <container> resource. This is not encouraged on the consideration of interoperability.
The labels attribute of the resources may be used to indicate the protocol specific information.
7.2.2
Representation of data reporting service
Data reporting service is to report data from the device. The data could be sensed data from sensors like temperature, the current speed or the state information of the device for example if the switch device is toggled on or off. A data reporting service may post data periodically or based on event.
<container> resource or <flexContainer> is used to represent the data reporting service of the Device Representation. Each data reporting service is mapped to one <container> or <flexContainer> resource instance. The <container> or <flexContainer> resource shall be the child resource of the <AE> resource for Interworking Mode and the child resource of the <CSEBase> for Integration Mode.
Each time the device need to post a data, the IPE translates the data to the corresponding <container> or <flexContainer> that is stored in the CSE.
If <container> is used for the representation of the data reporting service, the data is created as <contentInstance> of the <container> resource. The content of the <contentInstance> is agnostic to oneM2M that can only be interpreted by applications that shares the same information model.
If <flexContainer> is used for the representation of the data reporting service, the data is created as an instance of <flexContainer>. In this case, the information model of the data shall comply to the specialization of <flexContainer> resource.
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Figure 7.2.2-1: Representation of Data reporting service
7.2.3
Representation of action service
Action service is for actuators to accept operation request from other entities. For example, power socket or switch that accpects ON/OFF request from application.
<container> resource or <flexContainer> resource is used to represent the action service of the Device Representation. Each action service is mapped to one <container> or <flexContainer> resource instance. The <container> or <flexContainer> resource shall be the child resource of the <AE> resource for Interworking Mode and the child resource of the <CSEBase> for Integration Mode. 
IPE monitors the Device Representation and operates on the device to synchronize the state between the device and the Device Representation. IPE may use various ways to monitor the <container> or <flexContainer>.

If <container> is used for the representation of the action service, the action data is created as the content of the <contentInstance> of the <container> resource. The action data is agnostic to oneM2M and can only be understood by IPE and the application who initiated the action.
If <flexContainer> is used for the representation of the action service, the action data is updated by application. In this case, the information model of the action data shall comply to the specialization of the <flexContainer> resource.

How IPE monitors the Device Representation is implementation specific. For Interworking Mode, IPE may retrieve the resource periodically, subscribe to the resource or polling the resource. For Integration Mode, IPE uses internal calls to monitor the resource state which is out of scope of oneM2M.
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Figure 7.2.3-1: Representation of Data reporting service
7.2.4
Representation of event service
The service is to trigger event according to pre-configured conditions or filters. Event could be subject to any of the other services or the event service itself. For example, receiving alarm if temperature rises above a certain degree.
<subscription> resource is used to represent the event service of the Device Representation. Each event is mapped to one <subscription> resource. According to the service the event is subject to, the <subscription> resource shall be the child resource of the corresponding resource. For example, if the event is subject to the data reporting service, the <subscription> resource shall be child resource of <container> or <flexContainer> resource.
One subscription could have multiple recepients, IPE shall set the <subscription> resource according to the registered event of the device. <subscription> resource is only applicable to recepients that is part of the oneM2M system. Recepients that is not an oneM2M entity is out of scope of oneM2M.
Attributes of <subscription> shall be used to map to the conditions or filters of the event.
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Figure 7.2.4-1: Representation of Event service








7.2.5
Representation of management service
The service is about the management of the devices property for example software, firmware, memory etc. The service is also about the configuration, provision and diagnostics of the device.

<mgmtObj> resource and its specializations shall be used to represent the management service. All <mgmtObj> resources shall be the child resource of the <node> resource. As a result, if the device is to be managed, a <node> resource shall be created.
The IPE is responsible of creating <mgmtObj> resources as child resource of the <node> resource and at the same time monitor the <mgmtObj> resource. The IPE shall synchronize the state change of the <mgmtObj> resource with the actual state of the device iteself. For Interworking Mode, the IPE may monitor the state of the <mgmtObj> resource by subscription, polling or periodically retrival which is implementation specific. For Integration Mode, the IPE may monitor the state of the <mgmtObj> resource via internal communication methods.
Specializations of <mgmtObj> resource shall be used for detailed management services.

Table 7.2.5-1: 

	Management Service
	Specialization of <mgmtObj>

	Firmware management
	[firmware]

	Software management
	[software]

	Memory management
	[memory]

	Area network management
	[areaNwkInfo]

	Area network device management
	[areaNwkDeviceInfo]

	Battery management
	[battery]

	Device information, property
	[deviceInfo]

	Device capability management
	[deviceCapability]

	Reboot and factory reset
	[reboot]

	Log information of events
	[eventLog]

	Communication managements
	[cmdhPolicy] and other cmdh related specializations
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Figure 7.2.3-1: Representation of management service
7.2.6
Representation of location service
Editor’s Note: To be contributed.
7.2.7
Representation of sub-device
In some of the information models, the concept of sub-device is introduced to indicate the relationship between devices. Sub-device is regarded as a part of the device that the service of the sub-device is integrated in the device, however the sub-device still maintain its own properties, metadata and has its services exposed.
Depend on the scenario of the device representation, there could be multiple ways of representing a sub-device. Sub-device can only be represented in oneM2M resource structure following Interworking Mode or Integration Mode if the parent device in represented in oneM2M following Integration Mode. In this way, sub-devices can be represented in oneM2M resource structure following Interworking Mode. In this way, the parent device is represented as a CSE, and the sub-device is represented as registered AEs to the CSE. The device overall is regarded as ASN or MN where the parent CSE is represented as the CSE part and the sub-device is represented as AE part.
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Figure 7.2.7-1: Architecture of Representation of Sub-device
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Figure 7.2.7-2: Representation of Sub-device – Integration Mode
If the parent device in represented in oneM2M following Interworking Mode, sub-device is regarded as a service provided by the device. The services provided by the sub-device are regarded as services of the device as well. If the sub-device is to be managed, the management capability is regarded as management capability of the device as well.
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Figure 7.2.7-3: Representation of Sub-device – Interworking Mode
7.3
Usage of SDT and <flexContainer> in Device Representation
Editor’s Note: To be contributed.
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