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Abstract

This document describes the need of a new device abstraction layer in OSGi platform and the major requirements 

to its API.
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1 Introduction

OSGi is gaining popularity as enabling technology for building embedded system in residential and M2M markets. 
In these contexts it is often necessary to communicate with IP and non-IP devices by using various protocols such 
as  ZigBee,  Z-Wave,  KNX,  UPnP  etc.  In  order  to  provide  a  convenient  programming  model  suitable  for  the 
realization of end-to-end services it is very useful to define and apply an abstraction layer which unifies the work 
with devices supporting different protocols.

This RFP describes the need of a new device abstraction layer and defines the requirements to the corresponding 
APIs.

2 Application Domain

Currently there are several standardization bodies such as OSGi Alliance, HGI, BBF, ETSI M2M which deal with 
the deployment of services in an infrastructure based on the usage of a Residential Gateway running OSGi as 
Execution Platform. The picture on Fig 1 shows a reference architecture which is valid in the majority of cases 
under consideration.
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Fig 1

In this architecture the application logic is distributed between:

• Applications running on the residential gateways

• Applications running in the cloud, e.g. on the service provider’s backend

• Applications on the devices providing UI (e.g. tablets, mobile phones, desktops). 

In order to realize services which access other IP and non-IP devices connected to the residential gateway, those 
applications must be able to read information from the devices and perform operations on them through software 
APIs. Such an access is essential for services in the area of smart metering, entertainment, home automation, 
assisted living and security.

The existing OSGi specifications which address related topics are:

• Device Access Specification – focuses on the dynamic discovery of the proper driver when a new device 
is  attached/connected  to  the  residential  gateway.  The  device  access  is  limited  to  attend  the  driver 
installation needs.

• UPnP™ Device Service Specification – defines among the other OSGi API for work with UPnP devices 
accessible from the residential gateway. API is specified in the scope of UPnP Device Access category.
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2.1 Terminology + Abbreviations

Item Description

Device Abstraction
Layer

Unifies the work with devices provided by different protocols.

Device Abstraction
API

Unified API for management of devices provided by different protocols.

Device Abstraction
Adapter

Examples for such adapters are ZigBee Adapter, Z-Wave Adapter etc. Provides support 
for a particular device protocol to Device Abstraction Layer. The adapter integrates the 
protocol specific driver devices.

3 Problem Description

Normally the residential gateways operate in heterogeneous environment including devices that support different 
protocols. It’s not trivial to provide interoperability of the applications and the devices under such circumstances. 
The existing OSGi Device Access Specification solves the driver installation problems but currently there is no 
complete API that can be used for accessing the device data and for invoking actions on the devices.

Figure 2 shows one possible approach for working with heterogeneous devices in an OSGi environment:

Fig 2

In this case each application which accesses devices of a given type must use API specific for this type. One 
obvious disadvantage of this model is that when a new device protocol is added the applications must be modified 
in order to support this protocol.
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Much better is the approach from Figure 3 which is addressed by this RFP.

Fig 3

In this case an additional device abstraction layer is introduced which unifies the work with the devices provided 
by the different underlying protocols. Thus the following advantages are achieved:

• The application programmers can work with devices provided by different protocols exactly in the 
same way and by applying the same program interface. The protocol adapters and device abstraction 
API hide the complexity/differences of the device protocols.

• The applications can work without modification when new hardware controllers and protocol adapters 
are dynamically added.

• When remote  access  to  the  devices  connected  to  the  gateway  is  necessary  (e.g.  in  m2m and 
management scenarios) it’s much easier  to provide mapping to one API then to a set of protocol 
dependent APIs.

• It is much easier to build UI for remote browsers or for apps running on mobile devices if just one 
mapping to one unified device abstraction API is necessary.
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4 Use Cases

Use case 1 – easy extension

A given line of residential gateways supports KNX and ZigBee and will run an application for home automation 
which controls all connected lights, heating elements and shutters. These residential gateways will be extended in 
the near future with support for EnOcean sensors/actuators. The home automation application is programmed in 
such a way that no software modification will be needed to support this new device protocol when it's available.

Use case 2 – common abstraction

A provider of a surveillance service is developing an application which must run on residential gateways from 
different vendors for controlling cameras also from different vendors not known in advance. This application is 
configurable so that it can use preinstalled local sensors (which exact type is not known in advance) in order to 
start streaming or recording.

Use case 3 – remote access

The residential  gateway supports Z-Wave, KNX and EnOcean and will  run an  application  to provide  remote 
access to all connected devices. The application is designed in such way that no knowledge of device specific 
protocols is required for the remote access.

Use case 4 – dynamic network

The  residential  gateway  supports  Z-Wave  and  ZigBee  and  will  run  an  application  to  track  different  device 
statistics. The gateway is installed in environment, where devices are often removed and added to the networks. 
The application is designed in such way that can easily track the new devices and release the resources linked to 
the removed devices.

Use case 5 – simple configuration

The residential gateway supports different device protocols and will run an application to manage them. There is 
UI, which provides “user-friendly”  access. The user can change all device properties like name and icon. The 
application is designed in such way that can modify easily these device properties.

Use case 6 – device access control

The residential gateway supports ZigBee and Z-Wave and will run different kind of applications. Some of them will 
be user applications, some of them will be administration applications. The user applications must not have an 
access to the ZigBee coordinator and Z-Wave controller, but this access should be available for the administration 
applications. The gateway security is configured in such way that no modifications are required in the applications 
to achieve the desired behavior.

Use case 7 – eventing

The residential gateway supports ZigBee and Z-Wave and will run an applications to monitor the temperature with 
the help of sensors. Usually, the temperature sensors are power saving devices and only reports periodically the 
temperature  measurements.  When  the  temperature   limits  are  reached,  air  conditioners  are  activated.  The 
application is designed in such way that can easily monitor the temperature measurements.
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Use case 8 – sleeping devices

An application store is connected to the residential gateway. The application catalog is filtered based on which 
devices are available  in  the user home. The filter  operation requires  knowledge from the gateway about  the 
connected and sleeping devices. The disconnected devices are not taken into account, because they may not 
connect again and related info has been already released. The sleeping devices are taken into account if they are 
supported by the underlying device protocol.

5 Requirements

Requirement 1. The solution MUST define API for controlling devices which is applicable for all relevant 
device protocols.

Requirement 2. The solution MUST define API for controlling devices which is independent from the device 
protocols.

Requirement 3. The  solution  MUST  include  device  access  control  based  on  user  and  application 
permissions compliant with the OSGi security model.

Requirement 4. The  solution  MUST  take  advantage  of  the  security  features  available  in  the  device 
protocols.

Requirement 5. The solution MUST include a device protocol independent notification mechanism realized 
according to the OSGi event mechanisms.

Requirement 6. The solution SHOULD be mappable to other relevant standards such as HGI, ETSI M2M 
and BBF handling the remote access to device networks.

Requirement 7. The solution MUST provide configurable device data and metadata model.

Requirement 8. The  solution  MUST be  applicable  to  the  changeable  device  behavior.  Sleeping/power 
saving devices can go and stay offline for a long time, but should be available in the defined API.

Requirement 9. The solution MUST provide an extension mechanism to support devices provided by new 
protocols.

Requirement 10. The solution MAY provide means to access the protocol specific device object.

Requirement 11. The solution  MUST register  device or/and device related  instance to the OSGi service 
registry.

Requirement 12. The solution MAY update OSGi Device Access Specification.
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