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tions with the web object. Here is an

example illustrating how to push data to a

service object:

PUT http://testbed.compose-
project.eu/thngs/<ServiceObjectID>/stream
s/<Strea...
{
"lastUpdate": 194896802,
"channels": [
{
"unit": "degrees",
"type": "numeric",
"name": "longitude",
"current-value": 24.428239
},
{
"unit": "degrees",
"type": "numeric",
"name": "latitude",
"current-value": 1.3428239
}
],
"customFields": {}

}

Careful attention has been paid to secu-

rity. COMPOSE uses encrypted sessions

for protecting data exchanges. Data

owners can set access control polices that

limit who can access their data. Static

analysis of service stream mappings is

used to determine the provenance of

derived data streams in order to comply

with the access control polices for the

originating data owners.  To make this

static analysis practical, constraints are

placed on the use of JavaScript language

features. The analysis yields ’contracts’

that are designed for use by the COM-

POSE run-time system.

COMPOSE applications are able to

access message streams via a RESTful

interface over HTTP or WebSockets.

This gives developers a choice of

implementation technologies, e.g.

HTML5 for the Open Web Platform, or

as native applications on iOS or

Android. OAuth2 provides the basis for

application users to grant access to their

data on the COMPOSE platform.

The COMPOSE developer portal sup-

ports a graphical authoring tool based

upon an extended version of Node-RED

The portal enables developers to search

for services and streams matching the

query provided by the developer.

Developers can also solicit recommen-

dations based upon rankings provided

by other developers.

The COMPOSE project is conducting a

number of pilots to evaluate the utility

of the framework in real world settings.

The smart retail pilot features sensors

within a supermarket that track the loca-

tion of shopping trolleys as customers

move about the store, and which can

later be combined with information on

purchases. This data can be used to

assist product positioning on super-

market shelves. The smart city pilot

focuses on tracking free parking spaces

at the Rovira i Virgili University in

Catalonia. The smart territory pilot

focuses on supporting skiers in the

Trentino region of Italy. It combines

sensor data with crowd sourced infor-

mation covering the length of lift

queues, the quality of ski centre facili-

ties, and points of interest. Users can see

their friends’ locations and exchange

notifications with friends, which facili-

tates social interaction.

Links: 

http://www.compose-project.eu/

http://www.cloudfoundry.com/ 

http://www.couchbase.com

Chrome V8:

https://developers.google.com/v8/intro

JSON: http://json.org/

WebSockets protocol:

https://tools.ietf.org/html/rfc6455

OAuth2: http://oauth.net/2/

Node-RED: http://nodered.org/

Please contact: 

Dave Raggett, W3C

E-mail: dsr@w3.org
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An Integration Gateway for Sensing Devices 

in Smart Environments

by Michele Girolami, Francesco Furfari and Stefano Chessa

Smart Environments, and in particular Smart Homes, have recently attracted the attention of many

researchers and industrial vendors. The proliferation of low-power sensing devices requires

integration gateways hiding the complexity of heterogeneous technologies. We propose a ZigBee

integration gateway to access and integrate low-power ZigBee devices.

Smart Environments, and in particular

Smart Homes, have recently gained the

attention of many researchers and hard-

ware vendors. An increasing number of

sensing devices, whose price is rapidly

decreasing, are available on the market.

Although such devices are becoming

familiar in Smart Homes, user accept-

ance is limited by the fragmentation of

the market. Heterogeneous technologies

do not integrate seamlessly into a Smart

Home; rather, each vendor offers its pri-

vate vertical solution. ZigBee and OSGi

play a predominant role in this scenario.

ZigBee offers a service-oriented

approach for low-power devices, with

the unique feature of defining a variety

of profiles that standardize the function-

alities of several classes of device (e.g.,

home automation, health care, smart

energy). OSGi offers a component-

based execution platform facilitating

the deployment and management of

software units.

The Wireless Network Laboratory at

ISTI-CNR funds the ZB4O project [1],

ZigBee API for OSGi Service

Platform. ZB4O faces the problem of

providing an easy access to low-power

sensing devices based on the ZigBee

stack. It relies on the OSGi execution

environment and it meets three basic

requirements: (i) it provides a rich and

flexible gateway for the ZigBee net-

work, (ii) it extends the OSGi frame-

work with an open mechanism to inte-

grate ZigBee standard with a service-

oriented approach and (iii) it defines an

integration layer in order to access the

ZigBee network by using other tech-

nologies. 



ZB4O is designed by considering a typ-

ical use-case of Smart Homes. A new

ZigBee device is installed at home, for

instance a standard smart plug for moni-

toring energy consumption. A user can

discover the ZigBee device as soon as it

is plugged in, without the installation of

any specific custom driver; rather, all

ZigBee equipment is recognized and

integrated autonomously.

ZB4O is based on three layers, namely:

the Access, Abstraction and Integration

layers as shown in Figure 1. The Access

layer directly communicates with the

ZigBee network by means of a network

adapter (for example, ZigBee USB

dongle). The Access layer interacts with

the network in order to detect new

nodes, removal of nodes, and to detect

relevant events concerning changes in

the network topology. The Access layer

is designed to be vendor independent. In

fact, it does not constrain the end-user

to adopt a specific ZigBee network

adapter to interact with the network;

rather the Access Layer implements a

general-purpose solution. The

Abstraction layer is designed with the

goal of adding more functionalities to

the nodes detected. In particular, this

layer refines the nodes discovered by

the Access Layer with a profile-based

node. In this way ZB4O fully supports

the profile approach followed by the

ZigBee Alliance. The Integration layer

exports the ZigBee functionalities to

one or more target networks. Notable

examples of exporters are the UPnP net-

work, the REST paradigm or a suc-

cessful experience of robotic ecologies

such as the GiraffPlus robot [2].

WNLab has developed an integration

layer for two core enabling and widely

accepted technologies: UPnP and REST

as well as the integration with two EU

projects: the universAAL project and

the GiraffPlus project. In Figure 2 we

show the integration layer for the UPnP

network.  The Access Layer recognizes

an OnOff Binary Light device installed

at home. The Abstraction layer refines

the device by adding the functionalities

defined by the Home Automation

Profile. Finally the UPnP Integration

Layer maps the OnOff Light as a UPnP

Binary Light. In this way, an UPnP

client can discover and interact with the

ZigBee Light from the UPnP network.

ZB4O has attracted the attention of sev-

eral ICT companies as well as several

research centres. ZB4O is an active

open-source project with a growing

community of users and developers.

Link: 

http://zb4osgi.aaloa.org 

References:

[1] F. Furfari F et al.: “A Service-

Oriented ZigBee Gateway for Smart

Environments”, to appear in Journal of

Ambient Intelligence and Smart

Environments, JAISE Vol.6: 691-705,

2014.

[2] M. Girolami et al.: “The

Integration of ZigBee with the

GiraffPlus Robotic Framework”,

Evolving Ambient Intelligence

Vol.413:86-101, 2013.

Please contact:

Francesco Furfari and Michele

Girolami

ISTI-CNR, Italy

E-mail: {francesco.furfari,

michele.girolami}@isti.cnr.it

ERCIM NEWS 101   April 201532

Special Theme: The Internet of Things & the Web of Things  

Figure 1: The ZB4O architecture.

Figure 2: The UPnP Exporter.
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