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8.2.2
Mapping of OSGi Device Abstration Layer Service (DAL)
8.2.2.1
Introduction to DAL
Device Abstraction Layer is the OSGi defined device abstraction information model.
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Figure 8.2.1.1-1: OSGi Device Abstraction Layer
DAL is composed of the following components and their relationship is depicted in Figure 8.2.1.1-1.
Device is the registered device service in the OSGi framework, a device has multiple device properties describing the information about the device. A Device can have 0 or more Functions.
Function is the registered function service in the OSGi framework. The function is a function that is provided by the Device. Function may be sensing function or actuating function. A Device may provide multiple functions while each function may be subject to no more than one device.
FunctionData is the data related to function. Each function could provide multiple function data.
FunctionEvent is the event that is posted by the funtion. According to predefined filters, function service registered in OSGi framework may generate multiple function events. Each function event will have related function data.
PropertyMetaData is the metadata of the function property. Describes the function property.
OperationMetaData is the metadata of the operation. Describes the function operation.
EventHandler: Each function event may have multiple registered event handlers as the handling function when certain event occurs.
8.2.2.2
Information Model mapping
In the mapping of DAL to oneM2M resources. Device service in DAL is mapped to <AE> resource in case of Interworking Mode and to <CSEBase> resource in case of Integration Mode. Device properties are mapped to management related resource <mgmtObj> as child resources of <node> resource. Several properties may be mapped to labels attribute of the <AE> or <CSEBase> resource.
Table 8.2.2.2-1: DAL Device service mapping
	OSGi DAL service
	Integration Mode

	Device
	CSEBase

	SERVICE_DESCRIPTION
	CSEBase.labels

	SERVICE_DRIVER
	areaNwkInfo.areaNwkType

	SERVICE_FIRMWARE_VENDOR
	NA

	SERVICE_FIRMWARE_VERSION
	deviceInfo.fwVersion

	SERVICE_HARDWARE_VENDOR
	deviceInfo.manufacture

	SERVICE_HARDWARE_VERSION
	deviceInfo.hwVersion

	SERVICE_MODEL
	deviceInfo.model

	SERVICE_NAME
	CSEBase.resourceName

	SERVICE_REFERENCE_UIDS
	NA

	

	SERVICE_SERIAL_NUMBER
	deviceInfo.deviceLabel

	SERVICE_STATUS
	Maintained by the lifecycle management of the resource

	SERVICE_STATUS_DETAIL
	Maintained by the lifecycle management of the resource

	

	

	

	

	SERVICE_TYPES
	deviceInfo.deviceType

	SERVICE_UID
	deviceInfo.deviceLabel


According to the above mapping principle, once a device service is registered with the OSGi Framework, resource structure shows as follows will be created to represent the OSGi Device service.

[image: image2]
Figure 8.2.1.1-1: Device Representation of OSGi Device
	OSGi DAL server
	Interworking & Integration

	Function
	Container resource

	Function Event
	Subscription resource

	SERVICE_UID
	Mapped to ResourceID and maintained by IPE

	SERVICE_DEVICE_ID
	Maintained by parent-child resource relationship

	SERVICE_REFERENCE_UIDS
	NA

	SERVICE_TYPE
	Container.labels

	SERVICE_VERSION
	NA

	SERVICE_DESCRIPTION
	Container.labels

	SERVICE_OPERATION_NAMES
	Sub-container, sub flexContainer

	SERVICE_PROPERTY_NAMES
	Sub-container, sub flexContainer


8.2.2.3
Procedure mapping
DAL service is exposed to the other services after registration to OSGi Framework. In OSGi Interworking, the IPE serves as a bundle executing on the OSGi Framework and monitors the state change of the DAL service. After each state change of the DAL Service, the IPE Bundle updates the CSE Bundle correspondingly. The update of the CSE is the CRUD of resources hosted on the CSE. The CRUD is performed using internal API calls.
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Figure 8.2.2.3-1: Procedure of OSGi Interworking
Step One: Device Initialization
In the device initialization phase, the OSGi device initiates the function services and device service according to the definition of DAL service. Function service is initiated before device service.
After the registration of the devices service in the OSGi framework, the IPE Service monitors the availability of the device service and then further acquires the information of functions related to the device.

The IPE maps the services to corresponding oneM2M resources










 and create the resources in the CSE.
Step Two: Device synchronization
In the device synchronization phase, the IPE Service closely listens to the state change of the device service, and majorly reacts to the following device status change:
STATUS_ONLINE: means the device is online and is available to accept outside requests. Upon detection of such state, the IPE makes the CSE to register to the Registrar CSE. In the registration procedure, pointOfAccess information is provided to let the Registrar CSE forward the request from applications.
STATUS_REMOVED: means the device is removed from the OSGi framework and the corresponding service is deregistered. Upon detection of such state, the IPE makes the CSE to deregister with the Registrar CSE.
STATUS_OFFLINE: means the device is temporarily unavailable and no further request is to be accepted. Upon detection of such state, the IPE update the pointOfAccess attribute of the <remoteCSE> resource to NULL to indicate that the CSE is offline at the moment.
Step Three: Function synchronization

In the function synchronization phase, the IPE service actively monitor the state change or the API call from the function service. And correspondingly update the resources representing the function service in CSE. The mapping follows the principle defined above and as the IPE, Device service and CSE service are running on top of the same OSGi framework, the synchronization is supposed to be done simaltenounsly by efficient intercal service calls.
As a result of the active synchronization, for Retrieve requests of the resources, the CSE directly respond with the current resource and no need to interact with the function service. For Create, Update and Delete requests, the IPE monitors the request and maps the request to service invocations to the Function service. The request can only be successful if the service invocation is successful.
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