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Abstract—The Ambient Assisted Living (AAL) paradigm, 

based on the Ambient Intelligence concept, is devoted to 

provide independence and safety to people with sensory, motor 

or cognitive disabilities that live autonomously. In order to be 

supportive for all type of users, AAL implementations have to 

guarantee adaptable user interaction, reliability, safety and 

privacy. Consequently, the underlying Ubiquitous Computing 

technologies must be designed and tested having these 

requirements in mind. In addition, these environments must be 

universally accessible and available. For this reason, we 

studied, tested and proposed the adoption of the Universal 

Remote Console standard middleware, created for this kind of 

applications. This paper presents various performance 

experiments to test the suitability of the Universal Control Hub 

implementation of URC. The main goal was to evaluate 

whether the response times are acceptable when the system is 

developed over small portable devices, which is the most 

natural scenario for AAL. The promising results obtained 

allow trying more complex and demanding implementations 

that include the dynamic creation of adaptive accessible user 

interfaces to control and share multiple local devices or 
services. 

Keywords- Middleware Support for Networking, Mobile & 

Ubiquitous Communication Networks, Performance Evaluation, 

Universal Remote Console, Universal Control Hub, Ambient 

Assited Living. 

I.  INTRODUCTION 

Ambient Intelligence (AmI) is a very promising 
paradigm for people with disabilities and elderly people, 
because it can contribute to their autonomy and security. The 
European Commission issued a research track called 
Ambient Assisted Living (AAL) in order to advance in the 
application of the AmI to support dependent people. AAL 
tries to exploit the advantages of supportive intelligent 
environments for people with physical, sensorial or cognitive 
restrictions. 

Ambient Intelligence is very much reliant on ubiquitous 
computing technologies that are yet under construction. Past 
experience shows that several new technologies have 
frequently been developed ignoring the needs of people with 
disabilities. As a consequence, devices and services based on 
these technologies are, in diverse grades, not accessible for 

several people. The effort required to convert them into 
accessible resources is most frequently enormous and this 
process is very expensive. This effort can even be useless 
when the accessibility barriers are rooted in the supporting 
technology, because their elimination would require 
rebuilding the infrastructure completely. 

AmbienNet [1] (a research project supported by the 
Spanish Ministry of Education and Science, and developed 
by the Universities of the Basque Country, Seville and 
Saragossa) was intended to study, prototype, test, and 
propose ubiquitous support technologies that allow the 
design of devices and services without built-in barriers for 
people with disabilities. This project studied and compared 
diverse middleware alternatives to access wireless networks 
under the ubiquitous computing paradigm. As it is explained 
in the next section, its conclusions are the start point for this 
work. .  

In the next section, some outcomes from the AmbienNet 
project are introduced. Section III describes the URC/UCH 
middleware and section IV the architecture created to test it. 
In section V, the results of the evaluation are presented. 
Finally, some conclusions are discussed. 

II. LESSONS LEARNT DESIGNING MIDDLEWARE FOR THE 

AMBIENNET AAL NETWORK 

The main goal of AmbienNet was to study, test and 
propose middleware architectures that allow the design of 
accessible ubiquitous services [2]. The first AmbienNet 
approach was to create a new middleware combining the 
advantages of the existing proposals at that time, such as 
UPnP (http://www.upnp.org/), Universal Plug and Play 
(UPnP), Jini (http://www.jini.org/), etc. The main outcome 
from this phase was the importance of adopting a 
middleware that supports technologies and applications 
which are able to guarantee adaptable user interaction and to 
ensure reliability, safety and privacy. 

However, from the practical point of view, the most 
important requirement for an accessible environment is that 
the underlying technology is universally available. 
Therefore, the second phase of the AmbienNet project was 
oriented to find and test a de-facto standard middleware that 
fulfils the previously mentioned requirements (or at least that 
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Figure 1.  UCH Modules (Source: Myurc.org) 

has the potential of fulfilling them in the future) with enough 
possibilities to become a universally implemented standard. 

In this line, the Universal Remote Console (URC) [3] is 
an ISO standard that proposes support services and facilitates 
the design of simple and intuitive user interfaces that can be 
adapted to the needs of people with disabilities. A number of 
European projects have adopted the URC environment 
(among them i2Home [4], VITAL [5] and MonAMI [6]) 
although our experience is based in its adoption by the 
INREDIS [7] project that adopted this standard in order to 
provide accessible interfaces to service intelligent machines, 
such as ATMs, vending machines, information kiosks, etc., 
in intelligent supportive environments. 

III. URC/UCH MIDDLEWARE 

The Universal Remote Console (ISO/IEC 24752) 
describes a middleware that supports enabling fully 
functional remote operation in home appliances and 
ubiquitous services. There are three main elements in the 
URC standard: the user device, (also called the Universal 
Remote Console), the targets (ubiquitous services), and the 
URC-Network that connects the URC and the targets 
enabling them to interact with each other.  

One of the objectives of the standard is to define a 

universal user to machine interface that can be implemented 

by any device connected to a network, irrespective of the 

protocols used or all types of networks and home 
automation buses (Bluetooth, Zigbee, X10, Knx, etc.). 

URC has a "User Interface Socket" to provide accessible 

user interfaces using all kind of resources. For this reason, 

as discussed in section III.A, many projects adopted the 

URC standard to facilitate ubiquitous access to devices in 

ambient assisted living environments. 

This standard describes methods that a product can use 

to provide user interface information to any remote console 

or artificial agent [8]. In a nutshell, URC manages the 

interaction between any remote controller and any 

compliant device in a seamless way. Due to the proliferation 
of different networking platforms and proprietary 

technologies a reference implementation of the URC 

standard known as the Universal Control Hub (UCH) was 

created.  

The UCH is an implementation of the URC Standard 

made by the Trace Center of the University of Madison-

Wisconsin (http://trace.wisc.edu/). The UCH’s main goal is 

to allow the application of the URC technology in an 

environment with non-URC compliant controllers and non-
URC compliant targets [9]. 

Currently there are two open source public releases of 

the UCH. One is written in Java (UCHj) and the other one, 

aimed at embedded environments, is written in C++ 

(UCHe). There is also a proprietary implementation of UCH 

in C#, called UCH Starter Kit, as a result of the I2Home 

European Project [10].  

A. Related Work 

In the field of interoperability architectures and 
middleware for AmI, we can found several alternatives. For 
instance:  

 Georgantas et al. [17] introduce the interoperability 
support in the AMIGO architecture offering 
Ambient Intelligence interoperability (AmIi) using 
the AmIi Service Description Model (ASDM) to 
deal with the hetereogenity of platform and 
middleare layer.  

 In a similar way, the ubiSOAP middleware [18] 
addresses the issue of communication 
interoperability. It implements a custom SOAP 
protocol to enable service communication in 
wireless networks. The UbiSOAP architecture brings 
multi-radio, multi-network connectivity to services 
through a comprehensive layered architecture. In this 
architecture, a device has to implement an instance 
for each different discovery and control middleware. 

 Eisenhauer et al. [19] present the HYDRA 
middleware for networked embedded systems that 
allows developers to create AmI applications using 
device and sensor networks. The Hydra Middleware 
permits incorporating heterogeneous physical 
devices into their applications based on a semantic 
Model-Driven Architecture. This middleware is 
focused to three application domains: home 



automation, healthcare, and agriculture. 

 Blackstock et al. [12] present the Ubicomp Common 
Model (UCM), a methodology to provide integration 
between different ubiquitous applications, which can 
be comparable to UCH in integration of the targets 
on the same platform. These authors present a 
prototype using an implementation of the UCM 
called Ubicomp Integration Framework (UIF), 
which acts as an intermediary between four 
Ubicomp systems. 

The adoption of the Universal Remote Console for our 
project was due to two main reasons; firstly, it supports 
heterogeneous devices using different networking platforms 
and protocols and secondly, it is appropriate for dealing with 
accessibility issues due to its user interface socket 
description (UISD). Another reason to use the Universal 
Remote Console is that some AAL European projects have 
used it before, as aforementioned in section II. According to 
Fagerberg et al. [13], the use of the URC standard is 
recurrent in European AAL projects. UCH is used together 
with OSGi in order to allow interoperability between the 
protocols used by the diverse devices.  The paper also 
presents the Open AAL Association (AALOA) aimed ―to 
define reference architecture to standardize the resources in 
AAL environments, and how to integrate them‖. The 
creation of the OpenURC Alliance is also announced ―in 
order to provide a platform for different stakeholders within 
the AAL community to communicate and collaborate in this 
area‖. 

Our approach is similar to the one presented by Sheng et 
al. [11] based in the first version of the URC SDK (that is 
previous to the onset of UCH). But they used the OSGi 
framework as a gateway to integrate the LonWorks and 
UPnP networks, implementing AIAP URC (based on the 
ANSI 2005 version of the URC Standard) to automatically 
generate user interfaces.  

 Concerning the performance evaluation of UCH, we 
found two related works in this area, Catalán and Catalán 
[14] and Gómez-Martínez and Merseguer [15], both works 
are explained in section V. The main contribution of this 
paper to their work is the use of a mobile device as a test 
target. 

B. UCH Architecture Description 

UCH has a centralized architecture that requires an 
application server. That implies an extra computer (on top of 
the target and the user device) with the server and the UCH 
modules running on it. There are five kinds of UCH modules 
(Fig. 1), two for the Target side (TDM and TA), two for the 
client side (UIMP and UIList) and an additional one acting 
as the core of the architecture (UCH Socket Layer). These 
modules are briefly introduced in the following lines: 

 Target Discovery Manager (TDM): This module 
discovers all the targets that use a certain networking 
protocol. It can also be programmed to detect if a 
certain application is enable on the network or in an 
external network. 

 Target Adaptor (TA): This module manages the 
control of the different discovered targets. 

 User Interface Protocol Module (UIPM): It is on the 
client side, and it allows the users to interact with the 
previously discovered targets.  

 UCH Socket Layer: This module is the core of the 
UCH, and creates a session for each user and 
manages all the targets connected to the UCH. When 
a user modifies the state of a target, the Socket Layer 
notifies the other users and to the target of that 
change. 

 User Interface List (UIList): This XML file lists all 
of the targets discovered by the TDM modules.  

In UCH there is a UCH Socket Layer that automatically 
generates the UIList file. Many UIPM, TDM and TA 
modules can be used with the UCH. A new UIPM module 
must be developed in case that we want to add support for a 
new user device. On the other hand the UIPM module 
included in the UCHj is prepared to support any browser 
with JavaScript using HTTP and a protocol called URC-
HTTP. 

A ubiquitous device requires the development of a TDM 
module and a TA module in order to become a target 
compliant with the UCH. Every URC compliant target must 
be described using four XML files: 

 User Interface Socket Description (UISD): this file 
contains an abstract model of the user interface. 
UISD considers three kinds of interactions: state 
variable, command and notification. More than a 
single UISD can be defined for the same target, and 
it is possible to use more than a UISD for different 
targets at the same time in the same user interface. 
This file is called User Interface Socket (UIS) in the 
UCH. 

 Resource Description: this file contains information 
related to the user interface, such as labels, keywords 
or help text in different languages. It also contains 
multimedia resources like text, video, sound or 
images. This file is called Resource Sheet, RSheet, 
in the UCH. 

 Presentation Template: this file is a ―User Interface 
Implementation Description‖ and contains a 
structure for the interface elements. The UCH does 
not natively provide support for presentation 
templates. 

 Target Description: this file contains the address of 
all the UISD and RD files that describe a target. 

When a user chooses a socket from the UIList a session 
between the user device and the target is created. Then the 
UIPM module creates a user interface with the information 
of the XML files. 

Another feature of the UCH is the Resource Server, an 
online repository for the UCH. A user device can update and 
download new modules or new XML files for the available 
targets. 

C. Our Proposal 

This work proposes a specific scenario for AAL, where a 
user with special needs carries its personal user device 
everywhere. This device must detect and manage all the 



 
Figure 2.  Screenshot of the adapted developed targets. 

 
Figure 3.  Architectural Stack 

available targets in the environment. To achieve this goal, we 
propose to embed the UCH into the user device, avoiding the 
need of an external application server.  

The benefit of this point of view is that the middleware is 
always available to the user, creating a ubiquitous 
environment that surrounds him or her. On top of that, the 
UCH creates an accessible and remote user interface tailored 
to the user needs.  

For example, in the case of people who use a wheelchair 
and cannot reach the elevator button panel, they can 
download an appropriate interface to the user device right 
before making use of it. 

The only requirement is that the discovered targets must 
be compliant with the UCH installed in the user device. The 
UCH needs TA and TDM modules which are able to connect 
to the target. Using an on-line Resource Server can soften 
this requirement downloading the appropriate modules if the 
user device is connected to the internet. 

IV. ARCHITECTURE DESCRIPTION 

The scenario used for the evaluation has four targets that 
use the UPnP networking protocol to interoperate with the 
UCH. For this purpose, the Cyberlink UPnP stack 
(http://www.cybergarage.org/) and three targets are being 
used from the source code examples of this stack, and they 
represent a light bulb, a washing machine and a clock. The 
fourth target is an Mp3 player. Fig. 2 shows screenshots of 
the targets. 

Targets are computer programs that access the UPnP 
library. UCH discovers all of the available targets in the local 
network and then the control variables of the targets are 

shared by the UCH. For example, for the light bulb target, 
only one variable is shared to switch on/off the light. The 
value of that variable is changed by UIPM and the UPnP TA 
modules.  

A. Hardware and Application Stack 

Two configurations have been used: a Netbook with a 
x86 architecture and a Single Board Computer prototype 
with an ARM architecture. These are off-the-shelf devices 
and their characteristics are not superior to other similar 
models in the market. In any case, this research looks for 
low-cost portable hardware to ensure the user experience 
with the existing commercial computers. 

The Netbook has a 1,66Ghz Intel ATOM N450 processor 
with 1GByte of RAM, the operating system is Windows 7 
Starter edition with Sun's JDK. For the ARM configuration, 
a Gumstix SBC Overo is used. The microcontroller is a 600 
MHz ARM Cortex-A8, with 256MBytes of RAM. The 
operative system is a Linux kernel with a Cacao Virtual 
Machine for Java. 

UCHj and a Tomcat application server were used to 
deploy the UCH.  

The Mozilla Firefox web browser is used as the user 
device interface for the Targets, but any other web browser 
with JavaScript support can be used. This issue is explained 
in section IV.B.  

The Targets run in a desktop computer with a 2.13 GHz 
Intel Core2 processor and 4Gbytes of RAM. Both operating 
systems, Windows XP and Linux Ubuntu, have been used. 

Fig. 3 shows the architectural stack. Horizontal squares 
are needed to run the UCH, while the vertical squares are 
needed for the client to use the interfaces provided by UCH. 
The aforementioned application stack is significantly more 
costly than simple communication between two programs on 
UPnP. This architecture allows us creating more complex 
user interfaces with less development time, also blending 
targets for multiple protocols in the same user interface. 

B. UCH Modules and User Interfaces 

Each target has to include two modules in UCH: one for 
discovery and another one for control. The UCHj 1.0 
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Figure 4.  UCH Modules used for the architecture 

middleware includes a module that discovers devices using 
the UPnP networking protocol and chooses a Target Adaptor 
module. Each target has its own Target Adaptor. XML files 
needed to describe the sockets were defined and the target 
related information was included. 

When a target is launched, it sends a signal that is later 
picked up by the UPnP discovery module. This loads the 
appropriate files and launches the Target Adapter module, 
which is responsible to interchange information between 
users and the target. After that, a session between the user 
device and the target is created. 

Currently, there is a UIPM module that uses the HTTP 
protocol as a gateway to communicate with the UCH Socket 
Layer. We used the Webclient JavaScript library provided by 
the Trace Center to create the user interfaces. This library 
provides a friendly programming interface which allows 
programmers to obtain information from a socket name. 

No management and configuration processes are required 
after the UCH is deployed. The final user only has to wait his 
or her device to discover the UCH compliant Targets with 
the TDM modules and to choose a Socket interface using a 
JavaScript enabled browser. Fig. 4 shows the layout of the 

modules used in the architecture. 

C. Networking 

To connect the computers, a wireless network has been 
created using a D-Link DI-524 router with 802.11g.  

V. EVALUATION AND RESULTS 

The main goal of this evaluation is to check whether the 
UCH embedded in small computers can be appropriately 
used in an AAL environment. For that reason, a specific 
scenario has been tested: a single user using a personal 
mobile device. This device is a small embedded computer 
with the UCH middleware installed and running. Four targets 
in the environment can be accessed through the interfaces 
that they share by means of UCH, using UPnP technology. 
The user interacts with these targets and changes their 
values, in a real world deployment; this could trigger 
physical actions such as changing the channel of a television. 
In our evaluation, we want to specifically test whether the 
response time of the applications in a wireless network suits 
the user expectation.  

The user’s personal device is the netbook mentioned in 



section IV.A connected to a target launched in the local 
network.  

We have found two references about the performance of 
the UCH, both of them related to the INREDIS project. The 
first approach presented in [14] evaluates the performance of 
the whole architecture including the UCH as a part of the 
architecture. The study used the INREDIS architecture and 
the principal outcome of this research was the latency of 
200ms in the most common operations of the UCH. The 
second approach [15] describes a UCH performance 
evaluation under the Performance by Unified Model 
Analysis (PUMA) methodology and uses the data of the 
previous report as the input for the model. The results are 
based on the simulation of a Generalized Stochastic Petri 
Nets obtained as a result of the model transformation using 
the previously mentioned PUMA methodology [16]. This 
predictive performance model produces very high latencies 
when the system is crowded. 

Both references   were oriented towards the evaluation of 
the UCH in a large-scale industrial environment for the 
INREDIS project. The main issue discussed was the 
scalability and the number of simultaneous users that the 
system could support before a drop in performance. In this 
environment, UCH was running on servers with far superior 
features to the equipment used for the present work. 

In our work, the results of the evaluation must prove that 
it is possible to use a small computer as a user device and to 
ensure that the response time is acceptable for the proposed 
scenario. To this end, we have prepared a series of tests that 
can measure diverse elapsed times. For instance, we 
measured that the latency of the communication on the local 
network during the tests is 1ms in average with a maximum 
of 4ms.  

A. Target Discovery Evaluation 

In a first phase, the discovery of new targets was tested. 
For this test, two approaches have been followed, and each 
of the two experiments has been repeated 20 times.  

In the first test, the UCH is launched first and 
subsequently the target is started by the other machine. The 
elapsed time between the launching of the target and its 
detection by the module UPnP TDM is measured.  

The second test reverses the order in which applications 
are launched: the target is released first and then the user 
activates the UCH in order to start discovering the devices. 
The times measured in the two tests are shown in Table I.  

TABLE I.  TEST CONDUCTED DURING THE DISCOVERY PHASE 

Test 
Average 

(s) 
Min (s) Max (s) St. Deviation (s) 

1 72,258  28,567  113,807  40,302 

2 9,052 6,167 12,360 2,070 

 
The discovery latency is high when the service is 

launched after than the UCH itself. The user has to wait for 
more than a minute to allow its device to discover that a 
service has been launched. This is clearly excessive from the 
user point of view, leading to his patience in most cases. In 

the second test times are shorter: in the worst case, the user 
just has to wait 12 seconds until he or she can control the 
target. In any case, time remains uncomfortably high. In a 
similar study, Sheng et al. [11] suggest that these delays are 
related to the SOAP protocol used by UPnP. 

On the other hand, these issues may be related to the 
periodic multicast polling performed by UPnP. The polling 
frequency may be overly conservative (in order to avoid 
congestion of the network) and the long latencies which have 
been measured could very well be an evidence of excessively 
long signaling periods that could be tweaked in the UPnP 
stack. 

B. Target Control Evaluation 

The next two tests are performed after the service is 
discovered by the UCH, and the user is allowed to access its 
remote interface. The first test measures the delays between 
the user requests and their responses. In this experiment the 
information covers the whole trip between the system 
modules, contrarily to the previous experiment where we 
only measured the time until the TDM discovered a target. 
Therefore, this is the longest journey that will be undertaken 
by a single datum through the architecture. For this section 
we obtained samples of 200 measurements for each 
experiment.  

TABLE II.  TEST PERFORMED DURING THE CONTROL PHASE WITH A 

SINGLE UPNP DEVICE IN THE NETWORK 

Test 
Average 

(s) 
Min (s) Max (s) 

St. Deviation 

(s) 

3 0,254 0,214 0,887 0,077 

4 0,239 0,214 3,239 0,190 

 
Two tests were done in order to verify whether having 

UCH and Client on the same computer was relevant. For the 
first experiment (test 3) both client and the UCH are running 
on the Netbook and one of the targets (Light bulb) is running 
in another PC. In the second experiment (test 4) the client (a 
web browser) is running on a third computer. The test results 
are listed in Table II. 

The results show that the response times are reasonable 
for people using a ubiquitous application. A surprising result 
is that there are no noticeable differences between having the 
UCH and the client application together on the same 
machine and keeping them in separate machines. 

TABLE III.  TEST PERFORMED DURING THE CONTROL PHASE WITH 3 

UPNP DEVICES IN THE NETWORK 

Test Device 
Average 

(s) 
Min (s) Max (s) 

St. 

Deviation 

(s) 

5 

Light B. 0,224 0,216 0,348 0,016 

Washing 

M. 
0,270 0,224 3,235 0,251 

Player 0,320 0,221 3,461 0,423 

Total 0.271 0.216 3.461 0.286 

 



Additionally to the Table II, we conducted another test in 
a more complex scenario, using 3 different computers with a 
different UPnP Device: the light bulb, the washing machine 
and the mp3 player introduced in section IV. The test 
consists on sending actions from the Netbook to the UPnP 
devices in periods of 3 seconds. In table III there are the 
results for this experiment. 

As it can be seen, the latencies are stable between 200 
and 300 ms, having similar behavior to the previous test with 
more heterogeneous devices.  

C. UCH Deployment Time Evaluation  

In addition to the latency experiments, in test number 6 
(Table IV) the time needed to launch UCH in the Netbook 
for the first time was measured. The Table IV shows that 
times are quite short: UCH can be used only 3 seconds after 
being started. 

TABLE IV.  TEST PERFORMED DURING THE LAUNCH PHASE 

Test 
Average 

(s) 
Min (s) Max (s) St. Deviation (s) 

6 2,920 2,269 3,824 0,635 

 
In the previous test we have worked with a single user. 

We have tested the system also having two users with two 
UCHs sharing the same target. No delays have been detected 
and the two UCHs independently are able to control the 
same target. In the future, we will explore the discovery and 
sharing of information among various UCHs on a network 
and its potential benefits to an AAL environment. 

VI. CONCLUSIONS AND FUTURE WORK 

This work was intended to test the performance of a standard 

middleware (UCH) in a specific scenario: a single user 
provided with a mobile device (Netbook, Smartphone, 

Tablet, etc.) trying to control of all the elements of an AAL 

environment. In this context, the main contribution of this 

paper is to demonstrate that UCH can be used within 

portable small devices and not necessarily in a large server. 

The reason is its simplicity: the user device creates a 

ubiquitous environment with all the devices that can be 

recognized in the network and UCH generates a user-

adapted interface for each target. 
The latencies from 200 to 300ms obtained in 

performance tests 3, 4 and 5 for the control phase (Table II 
and Table III) are small. To wait for this short period does 
not create any major nuisance to the user, granting the 
acceptability of the system.  

As for the discovery phase, test 1 and 2 (Table I), with 
times close to 2 minutes in the worst case results are not 
acceptable and tweaking of the discovery parameters is 
mandatory.  

In the cases where the user releases a UCH instance to 
discover the devices and services available while UPnP 
devices are already working (test 2) the times of discovery 
remained around 9 seconds. This period could be a bit 
annoying for the user. The times for the discovery phase are 
quite long but may be considered acceptable, bearing in 

mind that the discovery only happens once, when the user’s 
device enters the network. After that, the periods for the 
control phase are short. 

A. Plans for the Future 

We have to remark that this work is a first approach to 
test the standard architecture proposed by URC and UCH. In 
the future, we plan to evaluate the version for embedded 
environments UCHe proposed by Trace Center and the UCH 
Starter Kit version released by Meticube in order to select the 
most appropriate one to our interests. 

In this way, we plan to continue testing the performance 
on increasingly complex user devices to discover the most 
interesting network protocols to support: for instance, 
Bluetooth and Zigbee for personal area networks and WSDL 
for larger environments or to provide pervasive access to 
services that are in the cloud. 

Several European projects used the OSGi standard as a 
basis for URC. This possibility will be considered for future 
works, because OSGi is taking a considerable weight in the 
future of AAL. The potential of URC seems to mainly lie in 
the possibility of creating accessible and adaptable 
interfaces. Therefore we plan to study the benefits provided 
by each of them in an environment of AAL. 

The interfaces designed for the devices in the prototype 
are highly customizable and can be programmed easily 
following the "User Interface Socket" schema. That matches 
one of the research lines in our laboratory: to provide 
customizable and personalized interfaces for ubiquitous 
service users automatically. UCH defines the interfaces but 
the Presentation Template (responsible for specifying the 
end-user interface) is not yet implemented. Combining the 
power of User Socket Interfaces and our experience with 
User Interface Description Languages other than the 
Presentation Template will enable us to further research in 
the field of AAL for users with disabilities in ubiquitous 
environments. 

Finally we found convenient creating a benchmarking 
module running within the UCH that helps to illustrate the 
workload supported by the central server at all times. This 
module would be a prelude to a new work focused on stress 
tests for the selected UCH configuration. 
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