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Abstract. This paper presents our vision for an activity based pervasive com-
puting system based on a virtual personal server space. Our target demographic 
is a group of elder computer users. Using collaborative inter1faces technologies; 
we focus on reminiscence activities for their use in promoting social and intel-
lectual fitness. Current computer applications while designed for single use are 
not suitable for multi-user, multi-device and multi-modal interaction. Our pro-
posed architecture (middleware) consists of three planes of service (data, con-
text and activity). The context plane mediates access to various services (de-
pending on the current user activity) while optimizing data access around sim-
ple activity models.    

1   Introduction 

Our research aims to substitute the classical desktop interface with invisible and am-
bient interfaces that allow individuals or groups to engage in reminiscence oriented 
group or individual activities. Our own user studies have identified a broad range of 
currently used simple technologies and physical objects that stir and support these 
activities [7]. Rather than focus on specific “applications” our work is taking an activ-
ity based approach. We envisage our system being used by individuals or groups 
moving between the available modalities, across different devices to input, access and 
manage digital content in process of reminiscence activities [4] [5]. Our goal is to 
develop new technologies that will be used naturally by incorporating systems such as 
memory collection, meta-data specification, pen-paper control, voice control, large 
screen touch-based interfaces, haptic and ambient feedback.  
 
To support such natural environments we have developed our virtual personal server 
space architecture. The server space incorporates two main planes, the context and 
data planes, in support of activities. The data plane manages synchronisation, caching, 
migration, and security as the individual moves through different network topologies. 
The context plane, as is traditional in pervasive computing, manages device character-
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istics, profiles, service availability, modalities and learning. In practice, the current 
activity dictates that these services be offered from devices when decoupled from the 
network but may use services residing in the nearby computing environment as they 
become available.  

2 Motivation 

It is envisaged that in the future, people will be carrying devices which are capable of 
interacting with pervasive computing environments [6], namely environments instru-
mented with sensors, numerous I/O devices, compute engines, controllers and actua-
tors [1][3][4]. The major features of this type of pervasive computing environments 
are: 

• The personal devices users carry, which we refer to as virtual personal serv-
ers, consist of a collection of local and possibly remote devices 

• The personal servers will range from a simple ID wireless drive, USB key, 
mobile phone, PDA and up to systems akin to the Intel personal server 

• The personal servers will act alone or in unison to allow an individual use 
the information they carry 

• They are likely to have no classical user interfaces, but some limited compu-
tational power, storage capabilities and network connectivity 

 
Fig. 1. Task-aware context and data plane services running on personal server. This controls the 
available input and output modalities for set of task functions running in the Personal Area 
Network (PAN) or the Personal Local Area Network (PLAN), respectively.  

The remainder of this paper will outline the technical focus of the project and illus-
trate the type of intended use of our model through an example.  



2   Middleware (Vision for support in Pervasive Computing)  

 
We have defined a single management plane, which has the responsibility of organis-
ing, synchronising and maintaining the information over the different available de-
vices in the overall data storage system. Users interact with the system through a 
simple and well-defined API that allows them to put objects (during a particular activ-
ity) into storage and to retrieve objects from storage, according to a defined activity. 
When adding objects to the data storage, users have the option of indicating the im-
portance of the object, which in turn affects where the object will be stored in the 
system. This way, increasing importance will translate to increased accessibility and 
possibly also increased replication. By including the notion of activity modeling into 
our data plane specification, we can decouple the various applications from the actual 
data accessed and instead associate it with a rich context model, encoded as an activ-
ity model. 
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Fig. 2. Data and context planes transcend the current network topology. Data stored while in a 
PAN is synchronised when a PWAN becomes available or to a data store in a PLAN for per-
formance reasons. Context plane manages, computing context, user context, physical context 
and time context, for activity and multi-modal interface support. 

!! Insert explanation of PAN/PLAN/PWAN!! 

3 Activities Interfaces 

The adaptive interface aspects of this project rely on the pervasive environment to 
mediate access and control of the available modalities. Thus this work will focus on 
the seamless interaction with the virtual personal server across a number of devices in 
a multi-modal multi-device manner. To demonstrate our virtual personal server, we 
aim to develop a number of example pervasive computing environments using the 
surrounding computing infrastructure for accessing the virtual personal server. Our 



preliminary environment will consists of a pervasive environment that contains, wire-
less connectivity, local server, RFID reader, shared multi-user touch sensitive input 
device, gesture recognition and a few personal screens. This prototype pervasive 
environment will allow a number of individuals to manage multimedia content from 
their virtual personal servers in a collaborative reminiscence activity.  

4 Task Based Application Scenarios 

!! Insert text on the Club-home-club activity!! 
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