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This paper presents an infrastructure to support the dynamic sharing of information 
across a range of cooperative environments The infrastructure builds upon the use of 
shared common spaces by using a distributed tuple space to provide information sharing 
at its base level The platform extends existing considerations of tuple spaces' by adding 
mechanisms to provide active support for sharing data elements. The- use of a tuple 
space moves away from previous models of distribution in cooperative systems that 
focus on the propagation of events to focus on active data sharing The use of data 
tuples allows the sharing of information to be independent of the information model 
allowing a wide range of applications and environments to be supported. The paper 
presents the infrastructure and shows how it can be used to support information sharing 
across a number of different forms of cooperative (System and application. 

1. Introduction 
The CSCW research community has seen the development of a variety of systems 
that support real time cooperation through some sense of shared interaction. 
Initial systems focused on.the development of shared interface techniques such as 
WYSWIS (Foster, 1986), interface coupling (Dewan, 1991) and the tailoring 
mechanisms (Greenberg, 1991). Underpinning the development of these interface 
techniques was a growing acceptance of a common model of shared interaction. 
The general strategy agreed was to consider multi user interfaces in terms of 
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different views on a shared data model (Bentley, 1992; Dewan, 1991; Hill, 1993; 
Lee, 1996; Mansfield, 1997). This separation allowed the interaction to be shared 
by sharing the underlying model while allowing its effects to be presented in a 
variety of different ways. •' ' ' 

In addition to these technical developments, a number of researchers began to 
consider the development of "Common Information Spaces" (Bannon, 1997) and 
suggest that one way to support cooperation was to consider the cooperation in 
terms of users interaction with a pool of shared information. It is clear that both 
technical and conceptual agreement on the development of applications to support 
cooperative interaction have started to emerge. The core of this agreement is an 
exploitation of the concept of some form of shared space that provides a focus for 
interaction. These shared spaces allow resources associated with the cooperative 
interaction to be gathered together and presented to a community of users. These 
spaces all provide a number of features to promote shared interaction. 

• Information and resources can be shared between users by placing them in 
shared spaces with the effects of interaction propagated to other users. 

• Users have an awareness of others in these shared spaces as user actions are 
reflected through their effects on shared resources in the space. 

• Some agreed model is used to manage and structure access to the shared 
information iri the space. Essentially, two main models are used to manage 
interaction. ' ' 

Space based models where the space is partitioned to manage the 
interaction. (For example, room based systems (Roseman, 1996)) 
Time based session models where the access to the space is managed 
by providing a series of different sessions (Edwards, 1994) 

The majority of these information spaces agree on the need to allow resources 
and information to be shared, the provision of techniques to structure this sharing 
and the need to allow users to be aware of the activities of others. However, 
despite this broad agreement the majority of systems do not provide any 
mechanism for interaction with other cooperative systems. In essence, each of 
these cooperative systems each still behaves as closed environments with limited 
access to other forms of cooperative systems. 

In this paper we present the development of a platform to support sharing 
across a heterogeneous collection of applications. The platform allows interaction 
to be shared between cooperative applications by providing support for the active 
sharing of information^ This allows cooperative applications exploiting a pool of 
common shared information to extend this model beyond their traditional 
application boundaries. ' ' ' 

Within the Platfrom for Shared Interaction (PSI) sharing is provided through 
an active sharing infrastructure that combines a simple data model with active 
sharing mechanisms. The platform is realised as an active layer on top of an 
extended tuple space that allows information tuples to be shared across a number 
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of distributed applications. The development of the platform required both the 
construction of the platform itself and the augment of an existing tuple space with 
notification mechanisms to make it an active tuple space. The representation of 
information as tuples in the active tuple space allows us to support a number of 
different forms of presentation and interaction of the shared information. 

In the remainder of this paper we present an overview of the need to provide 
support for active sharing that moves beyond existing event based awareness 
models. We outline an overall architecture for the platform and then consider the 
development of the platform itself. The developed platform combines extensions 
to the existing model of tuple spaces to make them active and the development of 
a set of services to provide access to this tuple space. We outline and describe 
these extensions before considering how the platform is used in practices and how 
it may be used by existing applications. 

2. The Development of Supporting Services 
One reason for the lack of cooperation across cooperative systems is that a 

mismatch exists between the need for sharing within these systems and the 
provision of supporting infrastructures. The current generation of infrastructures 
provided to cooperative applications are motivated by the need to support 
awareness and focuses on the propagation of user actions. While the notion of 
awareness is important we feel that this focus has led to an imbalance in the 
provision of supporting services and we need to consider the development of 
active sharing services that allow interaction with different forms of 
heterogeneous information to be shared between cooperative systems. 
The majority of supporting services and protocols have tended to focus on the 
propagation of awareness information in the form of events. This has included the 
development of protocols to augment the World Wide Web (Palfreyrhan, 1996) 
and a number of general event and awareness protocols. Although they focus on 
propagation of awareness some of these protocols already incorporate some 
model of sharing and information spaces. For example, the Corona 
communication service incorporates a model of shared spaces-(Hall,. 1996). The 
use of a shared information space is also mirrored in the development of the 
NSTP protocol that uses "places" and "things" (Patterson, 1996). 

The use of places and the move to state based services is also manifest at in 
applications in the way in which the shared interaction is managed. As we have 
said previously, two models for managing shared interaction have emerged. 

1) Event based supporting services have tended to be based on the notion of 
application sessions as an abstraction to represent the set of destinations 
to which application events are delivered. 

2) State based applications have seen the introduction of space based or 
room based approaches for managing shared interaction where updates 


