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Abstract. In this paper we describe the concept of activity awareness, which gives 
workers indications of what is happening and what has happened recently in collaborative 
activities. The key feature of activity awareness is the use of individual workspaces, as 
opposed to shared workspaces We introduce an activity representation that can be 
extracted from workers' individual workspaces By using extracted activity information, it 
extends the scope of awareness from tight collaboration within a shared workspace to 
more loose collaboration. It enables workers to be aware of the latest information created 
within other members' individual environments and of the progress made by loosely 
connected groups We introduce three awareness nodes people, projects, and places In 
our model, individual activities interact at these awareness nodes. Our current 
implementation adopts a temporally threaded workspace model for representing 
individual activities and introduces an awareness presentation schema for representing 
the three awareness nodes. The temporally threaded workspace model captures a 
worker's activity as a sequence of changes to the information space of the individual's 
workspace An awareness presentation schema generates web pages to show 
awareness information about the monitored activities 
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Introduction 

The recent revolutionary changes to information infrastructures have increased 
knowledge workers' opportunities to work collaboratively with people outside of 
their immediate workgroup. To perform jobs, workers can share and exchange 
information with others within the Internet and Intranet. The information accessed 
through the network reflects the activities of colleagues in companies, and friends 
in research institutes. Furthermore, changes to the information are available 
immediately. However, it is not easy for workers to know what is happening and 
what has happened recently in related activities from information on the network 
Preparation of information to deliver or publish is often so time-consuming that 
emails can become infrequent and web pages can become obsolete. A Workflow 
system provides status information only on predefined tasks. 

Shared workspace systems are one of the most promising approaches for 
keeping groups distributed over space to focus on a collaboration (Dourish and 
Bellotti, 1992; Tolone et al., 1995; Rpseman and Greenberg, 1996). A shared 
workspace is a virtual place, (on the network) where workers can perform 
collaborative work Changes caused by any events, even including ad-hoc actions, 
within a space are immediately visible to other group members. Furthermore, 
workspace awareness has made these spaces more usable (Gutwin and Greenberg, 
1997). Workspace awareness provides workers with a perspective on the current 
state of the collaborative work. It can help group members by succinctly 
presenting the state of a concurrent activity, hinting at upcoming events, and 
indicating when to communicate with others. 

Employing the metaphor of a physical place or room for shared workspaces 
has both advantages and disadvantages. It provides users with an intuitive scope 
of communication and information sharing, but it limits the scope of awareness to 
explicit and intentional collaboration. This limitation negatively impacts 
workspace awareness in two ways. , . 

First, awareness of the latest information of other group members is often not 
provided Recent progress of technology enables workers to store all of the 
information for performing their job, locally. They work in their individual 
environments and use the shared workspace only to exchange completed 
documents. Since the latest (and often most important) information remains inside 
the individual's environment, shared workspaces do not provide awareness of the 
most recent changes to the information. 

Second, shared workspaces do not support awareness of related activities for 
dynamic collaboration structures. When a worker does her individual work, even 
though the task initially may seem simple and isolated, it often ends up affecting 
several other activities in the organization, formally or informally, closely or 
loosely For example, suppose a worker wishes to publish experimental data on a 
web page. During preparation of the page, she might need to collaborate closely 
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with research colleagues to complete the data and with her supervisor to formally 
report progress within a shared workspace. When publishing the page, she might 
informally coordinate with the owner of a web site publishing similar information. 
She might maintain loose contact with sales staff who use her data in their sales 
proposals. For providing necessary awareness among this sort of concurrent and 
dynamic collaboration, the requirement of defining a workspace for information 
exchange before starting collaboration becomes unrealistic. 

We believe that workspace awareness is essential to support dynamic 
collaboration, but that the scope of the awareness should not be as limited as in a 
shared workspace. To extend the scope of workspace awareness, we have 
proposed the concept of activity awareness and developed a prototype system 
called lnterlocus (Nomura et al., 1998). The distinctive feature of activity 
awareness is that it provides awareness of a set of interrelated activities, each of 
which is executed within an individual workspace. 

Activity awareness requires a framework comprised of an individual activity 
representation and a dynamic awareness scope to provide awareness without 
employing shared workspaces. It enables the generation of a collective activity 
perspective and asynchronous progress notifications as awareness functions to 
solve the problems identified above The individual activity representation defines 
a computer-manageable object corresponding to an individual activity. In this 
model we use the word activity to mean a human process of a worker to achieve 
some specific goal (e.g. writing a specific report) Generally, each worker will 
execute more than one activity. Dynamic awareness scope determines the scope 
of awareness as a set of individual activities related to a collaborative activity. 
This set of activities may change dynamically as the collaboration proceeds. An 
individual activity may be included in more than one awareness scope, allowing 
an individual activity to affect several collaborative activities. The collective 
activity perspective provides awareness of the most recent information in the 
individual activities involved within the collaborative work. Asynchronous 
progress notification provides awareness of changes to loosely connected 
activities. 

In this paper we introduce awareness nodes, which provide perspectives on 
collaborative activities. We have introduced them to address limitations found 
through the usage of lnterlocus, which is the first implementation of activity 
awareness. lnterlocus adopts the temporally threaded workspace model (Hayashi 
et al., 1998) for supporting awareness based on individual activities and uses 
workspace configuration mechanisms to provide awareness. An lnterlocus 
workspace is an environment in which individual workers can their own activities. 
In other words, it provides an individual view of an activity. The workspace 
configuration mechanisms add information about related activities into the 
individual view In usage, we observed that this approach does not adequately 
represent the relationships between activities. To provide viewer-independent 


