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ABSTRACT: Despite the reliance of cooperative applications on the facilities provided by 
distributed systems, little consideration is given by these systems to the support of cooperative 
work. This paper examines the provision of appropriate mechanisms to represent cooperative work 
within a distributed platform. Based upon a examination of existing models of cooperative activity 
and the experiences of their use, a lightweight model of activities is suggested as the basis for the 
supporting platform. Rather than concentrate on the exchange of information, this lightweight 
model focus on the mechanisms of sharing of objects. This focus enables a clear separation 
between the mechanisms provided by the distributed platform and the policy which is the 
responsibility of the cooperative applications. 

1. Introduction 
The technologies currently exploited to construct cooperative applications were 
designed and developed prior to the emergence of CSCW and its associated 
applications. The facilities provided by these systems and the manner in which they 
are presented seldom sit easily with cooperative applications (Rodden, 1992). The 
needs of the application domain, the nature of the work and the mechanisms to 
support cooperation are intertwined within the development process. The 
developers of CSCW systems are forced to juggle all these factors in an attempt to 
realise a cooperative system. This is a painfully slow and problematic task resulting 
in a set of similar services replicated across a collection of applications in a manner 
that is confusing to both developers and users alike. 

It our belief that a key requirement for developers of CSCW applications is the 
need for specific support for the development of these applications. Applications 
programmers should be free to concentrate on the semantics of the application and 
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what should be provided. The programmer should not need to worry about how the 
mechanisms employed obtain the required result. The development of this support 
is essential to the future of CSCW arid we would agree with (Patterson, 1991) 
when he argues:-

"If multi-user applications are to flourish in the future, then programmers will require support 
for building these applications" . 

This paper presents a platform to support group working by providing mechanisms 
for sharing Cooperating Objects in Lightweight Activities (COLA). The COLA 
platform provides the means to allow applications to externalise appropriate features 
of cooperative activities in such a way that these can be shared across applications. 
Previous activity models have adopted a modelling perspective based on 
communication and its influences on work flow or document flow. In contrast, our 
approach is based on mediating the sharing of information rather than controlling its 
exchange. Consequently, the emphasis is on the provision of suitable supporting 
mechanisms within the platform. This approach allow the details of policy and the 
associated control of this policy to( be administered by the applications being 
supported. , ' 

2. The Nature of Support 

The need for support has been addressed within computing in a variety of ways 
relevant to CSCW. At the lowest level, existing distributed systems provide 
support for many features of cooperative applications, for example, object 
migration and location transparency. In addition, some distributed system designers 
are considering more advanced features which could prove useful to CSCW. These 
include multimedia objects, group multicasting and high performance networks. 

Distributed systems are far removed from cooperative applications which 
embody a set of assumptions of why people work together and often characterise 
how they should work. These applications contain considerable information about 
the domain in which they are applied. A number of CSCW application toolkits have 
emerged to support application development in different cooperative domains. 
These toolkits provide a set of existing facilities for a particular domain which can 
be reused by developers in the construction of new applications. Examples of this 
form include RENDEZVOUS (Patterson et al., 1990) and LIZA (Gibbs, 1989) which 
support the development of multi-user interfaces and DISTEDIT (Knister and 
Prakash, 1990) a development toolkit to support the construction of shared editing 
systems. i ' . , 

These toolkits provide little or no support for representing the cooperation taking 
place. However, a number of cooperative environments exist which focus on 
representing cooperative work arid how these representations can support the work 
taking place. Tremendous variety exists within these environments and a number of 
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different classes can be identified. Some indication of the classes and the diversity 
of cooperative environments embrace are shown in figure 2 . 
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Figure 1. Spectrum of cooperative environments 

In general, cooperative environments tend to be goal oriented; in that they include 
some conception of an activity or task which has some goal marking its completion. 
The more specific the support, the more specialised and narrow the goals. The 
majority of these systems are both computational and procedural in nature, 
However, conceptual frameworks exist where support is limited to the provision of 
models, outlines and frameworks upon which more specific instances can be built. 

Procedural models describe well defined and understood tasks, almost 
exclusively in an office environment. The models control who takes part in a task, 
what operations they should perform in order for a task to be completed and what 
documents need to be exchanged. The model enforces what the user does and 
"runs" the procedure. Examples include OTM (Office Task Manager) (Lochovsky 
et al., 1988) and the systems currently being developed by action technologies 
based upon the COORDINATOR(Medina-Mora et al., 1992). 

Activity models expand the horizons of procedural models by presenting a more 
general approach to task specification. In a similar manner to the procedure models, 
activity models have specific goals for the cooperation they are supporting. The 
main difference is that these models are general enough to be applicable to more 
than just those specific goals. The models concentrate on what and how 
information is exchanged between members of the activity and attach more 
significance to what these people can actually do. Many different systems offer 
these features, some of the most well known being COSMOS (Dollimore and 
Wilbur, 1991), DOMINO-W (Kreifelts and Woetzel, 1987) and the AMIGO 
ACTIVITY MODEL (Danielson and Pankoke-Babatz, 1988). 

Frameworks are the most general form of cooperative environment, they aim to 
provide support for cooperation, but without any specific domain in mind. The 
ACT (Activity CoordinaTion) model (Kreifelts et al., 1991) supports the 
coordination of activities in groups or teams. The ACT model differs from activity 
models (such as AMIGO and COSMOS which focus on coordinating the 
communication flow) by concentrating on coordinating the execution of actions. 
Other examples adopting particular perspectives on group work include GROUPIE 
(Rudebusch, 1991), CONVERSATION BUILDER (Kaplan et al., 1992) and OVAL 
(Malone et al., 1992). 
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