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Abstract: This paper presents AREA, an integrated synchronous and asynchronous
notification service for awareness information. AREA uses a semantic model of the client
applcations to support cross-application awareness. The service is based on the
dichotomy of interest and privacy Notifications of user activites are a function of
relevance In the current work situation and the privacy requirements of the involved
users The paper motivates the AREA framework and discusses the system in terms of
its formal modeling capabilities and its operational aspects This Is followed by practical
implementation considerations addressing the role of AREA as a groupware
infrastructure Finally, a prototype groupware application 1s presented, which uses the
AREA service to support user awareness

t

Introduction

The Nineties have seen an important paradigm shift in the usage of computer
technology. Systems are no longer exclusively seen as number crunchers helping
us to solve difficult problems. Instead, driven by the enormous growth in network
bandwidth and the ubiquity of the Internet, the computer evolves more and more
into an mhabited information space, in which we interact with other people.

One of the most obvious manifestations of this is denoted by the term
awareness the ability of the technology to expose the activities of the people in
the electronic space. In collaborative environments the role of awareness for
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coordinating work activities has been shown in numerous studies (see e.g. Heath
and Luff, 1992, Rogers, 1993). But support for awareness is not just important in
the work environment An obvious proof to this is the commercial thrust, which
has been initiated more recently by the need for awareness on the Internet An
example is ICQ, an Intemet buddy list application, which has led the 1998
shareware download surveys ‘for 'months with more than 10 Muillion estimated
users online. : '

This paper focuses on colllabqrative environments as constituted by a shared
information space ‘and a variety of independent tools being used individually as
well as jointly among the group members The paper proposes treating awareness
as a global, 1.e. application independent requirement in such an environment

Based on these considerations. the paper presents AREA, an integrated
synchronous and asynchronous notification service for awareness information
AREA supports cross-application. awareness using a model of the clients’
semantics to capture the awareness-related operational aspects of the applications.
The model explicitly addresses the potential for conflicts of awareness and
privacy. Notifications of user activities are*a function of relevance in the current
work situation and the privacy requirements of the involved users

The emphasis of the paper-is to motivate the AREA framework and to discuss
the system in terms of its formal modeling capabilities and its operational aspects.
This is followed by practical implementation considerations about the role of
AREA as a groupware infrastructure Finally, a prototype groupware application
1s presented, which uses the AREA service to SUpport user awareness.

'
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Design Issues ~ :. .-

Supporting group awareness creates difficult design problems for developers of
distnbuted collaborative appliééltlons, problems with both technical and
organizational dlmensmns o

Technically, the developer is faced wnh the heterogeneity of applications.
Groupware can only be commonly characterlzed by the weak incentive to support
collaboration between a number of users. Workflow systems, shared design tools,
email, collaborative web applications, and document management systems all are
first class groupware systems. These technologies lack a common base that could
be abstracted out to form the core of a formal model of groupware and eventually
inform the design of awareness support. Supporting awareness 1n a shared text
editor 1s a fundamentally different problem than supporting awareness in a
persistent discussion space such as Lotus Domino.

A further challenge 1s introduced 'by the global nature of the awareness
problem collaborative environments consist of a multitude of tools and
applications. Performmg a collaborative task rarely is a continuous and concerted
activity and almost never maps to a single technology that could support it.
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Instead, working together is opportunistic: users frequently switch between a
number of tools running in parallel and also the shared information crosses the
boundaries of applications., Collaborating requires working in synchronous and
asynchronous mode, frequently switching- between modes, or even working in
both modes at the same time. We talk on the phone.while we browse our email or
look up information in a shared discussion database. Writing a shared document
involves working at different times on individual parts followed by meetings to
discuss and merge them together.-Supporting awareness thus becomes,a global
issue. What we really need is an integrated view on the activities in the work
environment as a whole, covenng many applications, rather than just one. Even if
we have a good formal model of a particular groupware application domain, the
provision of awareness will be restricted to the boundaries of a single tool and
lack the global perspective.

.Global awareness support is not only difficult to achieve architecturally, it also
introduces new problems. If information about user activities is collected and
disseminated in the whole work environment, it is likely to overload the user with
irrelevant and out-of-context notifications. To prevent this, users need a way to
define their information needs in terms of the work they are performing The
same event can be highly important for one user and completely uninteresting for
another user in the same situation. Similarly, an event may be important for a user
in some situation and irrelevant for the same user in another

Supporting individual awareness leads to a number of socio-technical conflicts
These result from two constellations of conflicting goals between the individual
user and other users or the group as a whole: (1) the user's demand for privacy
creates a conflict with other users' or the group's demand for awareness and
(2) the user's goal to reduce information overload clashes with other users' or the
group's goal to establish common reference.

The first issue also has organizational and legal dimensions, in many countries
data protection laws restrict the organizational usage of personal data such as
awareness information. The second issue is particularly important in the group
context Only if awareness of activities provides a common reference to all
members of the group can it be a vehicle for coordination in ateam environment
For example, a design team working on a model of a particular section of an
airplane often faces many interdependencies between the individual sub-parts.
Changing one part can violate constraints imposed by another part maintained by
other group members. When a designer changes a part of his model it is critical
that these changes are reliably visible to the other group members in order to
minimize disruption caused by conflicting changes.

If users can individually tailor awareness notifications, others can no longer be
certain that their actions are perceived by the group as awhole, i.e. the activities
no longer form a common reference in the group. Technology intended to support
awareness needs to address this fundamental tradeoff.



