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Abstract

but also the requirements of p p l e and their organisations
(CSCW).
Many existing CSCW systems have tended to ignore
the existence of other systems and styles of support. In the
same way that user isolation limited the usefulness of
personal computers, it is important that CSCW developers
avoid a blinkered outlook in the development of their
systems and attempt to develop "open" CSCW systems.
Because people is usually embedded in organisational
structures and social norms, CSCW applications should be
embedded in an Environment providing common support
for dealing with people, organisations and norms. The
result are Open CSCW Systems.
The distributed computing community have been
examining the provision of open systems for some time
and much of this work is now reflected in the Basic
Reference Model of ODP [181.
We believe that both the CSCW and ODP community
share mutual interests and have similar aims and goals
which have emerged from
standardisation considers the portability, in
distribution problems of dis
contrast, CSCW has a focal
to support groupwork which need to be open to both users
and other systems.

This paper is concerned with the role of Open
Distributed Processing systems within the development of
cooperative systems.
In particular, we focus on the need to provide Open
CSCW systems and their impact on distributed systems.
The work currently being undertaken in Open Distributed
Systems (ODP) is used to highlight signifcant trends for
future open CSCW systems. It will be shown that the
CSCW and ODP community share mutual interests and
have complementary aims and goals developed from
different perspectives.
The paper introduces CSCW highlighting the
requirements CSCW places on distributed systems. The
development of an environment to support open CSCW
systems is introduced and briefly described. Finally, the
relationships between requirements and models for Open
CSCW systems and the Basic Reference Model of ODP
are &cussed.

1. Introduction
The term Computer Support for Cooperative Work
(CSCW) has rapidly emerged as an identifiable research
area over the last six years and has undergone dramatic
growth in this time. CSCW applications are designed to
support the work of groups. The research undertaken by
the CSCW community combines a wide variety of
disciplines each contributing a different set of skills.
Similarly, the various systems which have emerged to date
have adopted a multiplicity of approaches and techniques
to support multiple group activities.
Distributed systems play a central role in many of these
systems and it is likely that CSCW will provide a
significant application area for future distributed systems
[l]. The needs of CSCW systems will most likely play a
significant role in shaping many features of future
distributed systems. It is therefore important that future
distributed systems developers are aware of not only the
requirements of computing and communicationsresources,

2. CSCW Systems
The term CSCW was originally coined by Greif and
Cashman in 1984 [2] as a shorthand way of referring to
the interests of a number of researchers involved in the use
of computers to support user groups. The area has evolved
over the last five years to combine the unders
the nature of group working with the
technologies of computer networking, systems support
and applications. It is now recognised that CSCW is
inherently a multi-disciplinaryresearch topic and requires
the application of a number of disc
8
sociology, organisational science,
d
computer science. Readers are referred
a
more complete review of CSCW research.
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categorised and is often referred to as the groupware time
space matrix [12].

The wide variety of CSCW systems developed to date
reflect the many different views of cooperation which
currently exist within CSCW. Two principal
characteristics are used to describe CSCW systems:-

3. The need for open CSCW systems

i ) Theform of interaction supported
CSCW systems are primarily concerned with
supporting a number of users cooperating to address a
particular problem, or range of problems. The nature of
this cooperation can be distinguished by the way in
which the group members interact. People either
interact and cooperate synchronously or asynchronously.
Synchronous interaction requires the presence of all
cooperating users while asynchronous cooperation
occurs over a longer time period and does not require the
simultaneous interaction of all users. Synchronous
systems are characterised by desktop conferencing
systems [5] such as Shared X [6]. The majority of
Asynchronous system are based around either message
systems [7,8] or computer conferencing systems [9].

The current generation of CSCW applications provide
diverse models and mechanisms aimed at supporting either
a particular "artificial" cooperative activity or class of
activities. These applications are often unaware of the
existence of other applications [13] and provide few
mechanisms for working in conjunction with other
applications (figure 2). Thus, users of a particular CSCW
application are presented with a particular intexpretation of
cooperative work and can only work within the confines of
that closed world.

a
pplication

d

ii) The geographical nature of the system
CSCW has traditionally considered the case of
geographically distributed groups. More recent research
has complemented this emphasis by considering the
support of face to face (or co-located) meetings. As a
result cooperative systems are often considered as being
either remote or co-located giving our second
classification mechanism. In this classification the
division between remote and co-located is as much a
logical concept as a physical measure and is concerned
with the accessibility of users to each other rather than
their physical proximity. CO-located systems often
exploit purpose built meeting rooms such as the
COLAE3[10] at Xerox Parc. CO-located systems include
more sophisticated distributed applications such as
multimedia conferencing systems [ll].
Same Time

?

Application

9
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CYpplication

Figure 2. Independent CSCW applications
The reality of supporting cooperative work is that a
wide range of CSCW applications, each exhibiting a
distinctive model of cooperation, need to work in unison.
Consequentially, the role of the environment in which
CSCW systems exist becomes a crucial factor for the
future success of CSCW applications.
A central aim of such environment is to provide
interoperability between a variety of applications ensuring
that CSCW applications can work in harmony rather than
in isolation of each other (figure 3).

Different Times
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Figure 1 The groupware time space matrix
The two characteristics of interaction and geographical
location of users are often used as the basis of a simple
classification space for CSCW systems (figure 1). This
space allows the technical characteristics of the various
classes of system (or groupware) within CSCW to be

CSCW
ENVIRONME

W
Figure 3. The role of a CSCW environment
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We see the provision of a CSCW environment as a
means of realising more "open" cooperative systems. As
CSCW applications become more widely available, it will
become increasingly necessary to focus on an open
approach. Open CSCW systems should aim to allow a
multipliciry of approaches and paradigms to co-exist. A
central aim of these systems, and as a result of a CSCW
environment, is to enable the co-existence of:
remote/local cooperation.
personal /group working.
synchronous/asynchronousworking.
In addition, the problems of developing open CSCW
systems are compounded by the strong inter-relationship
between CSCW systems and the activities of the
organisation in which they exist. CSCW applications do
not exist in isolation but are an integral part of the
activities which take place within the organisation they are

4. Open CSCW systems requirements
The identification of a range of requirements for a
CSCW application environment provides the starting
point for our work on open CSCW systems. The
requirements1 presented here are by no means complete
but are intended to illustrate requirements which are
characteristics and distinctive of CSCW systems. We
belive that they will directly impact future distributed
systems.
Support for Information Sharing
The sharing of information is an essential precursor to
cooperative working. It is important that patterns of
sharing are adopted within the environment which enable
effective cooperation to take place. The environment needs
to provide a set of services which encourage the
cooperative sharing of information. These services should
include:
maintaining a knowledge base of people,
resources and on-going activities
mechanisms for modelling organisations.
appropriate access control mechanisms.
(Traditionally, roles have been used to signify
different access rights of users.)
services for the access and exchange of
information between CSCW and non-CSCW
applications
Support for the distribution of information across
an number of machines over di
including where applicable portabl
computers.
Smooth integration and utilization of standard
information repositories, for example, the X.500
directory service [14].

embedded
For example, the management of a large scale
engineering project (e.g.building the Channel Tunnel) can
be undertaken as a cooperative activity. The overall task
may involve an on-going programme of sub-activities
such as team progress meetings, the joint production of
reports, monitoring and interviews as well as more ad-hoc,
informal communication between project members.
These sub-activitiescan be inter-related in a variety of
ways, for example:
Each person may be involved in many activities.
Activities may use common resources
Activities may share common information.
Activities can have well-defined temporal
relationships.
There are also many differences between activities. For
example, some have well defined goals and fixed deadlines
while others are on-going. They may also utilise different
underlying communication technologies. Activities do not
occur in isolation, rather, the general picture is of many
inter-related activities taking place within a world of shared
resources, people and information.
As a result, cooperative working needs to be considered
in terms of numerous related activities occurring within an
organisational environment. It is important that a CSCW
environment allows these activities to be inter-related.
This may be achieved by the provision of common
functions by the environment, while applications
concentrate on task-specific functions. However it should
be stressed that we do not foresee the development of open
CSCW systems allowing a standard model of either
cooperation or organisations. In contrast, open CSCW
systems will allow a greater diversity of cooperation
techniques to work together.

Support for Communication
Communication plays a vital role in cooperation and it
is important that this role is reflected within a CS
environment. Subsequentially, a CSCW environment w
need to provide a range of communication services which
should include:
support for a wide range of media, including
telefax and where applicable paper
communication.

developers.

549

Authorized licensed use limited to: IEEE Xplore Customer. Downloaded on October 10, 2008 at 05:31 from IEEE Xplore. Restrictions apply.

notations, languages, or services to support this
tailorability will be an important area of research for future
CSCW developers.

The provision of many different forms of
communication, including both real-time and
asynchronous communication.
Support for interchange across communication
media.
Traditionally, communication support for CSCW
systems has been provided by asynchronous OS1
communication standards such as X.400.However, even
though these standards provide a useful basis they don't
allow a sufficiently diverse range of communication styles
for many CSCW systems. Accordingly most CSCW
applications adopt and augment these basic services for
their own purposes [7,81.

Support for Transparency
Cooperative activities are carried out by a "Distributed
Group": people who are located at possibly different
places, employed at different organisations, working at
different times, using different user-group interfaces,
having slightly different goals, having different
understandings of the activities, language, competence,
culture, etc.
The CSCW environment should provide some degree of
transparency to facilitate people cooperating from different
coordinates, to hide some dimensions that are unnecessary
for a cooperative activity and makes the system look more
complex. Dimensions are: organisational (organisational
awareness), temporal (integration of synchronous and
asynchronous), linguistic, cultural, physical units
(distributed working), etc [15].
A number of different forms of transparency are
important to CSCW Systems.

Support for Activities
CSCW systems have a strong relationship with the
various organisational activities which they support. It is
essential that a CSCW environment provides mechanisms
for representing the various relationships between these
activities. Additionally the environment needs to provide a
set of services to allow the management of these different
activities within the environment. These services might
include:managing the membership of activities

-

Transparencyof organisation means that activities need
not dealing with the complexity of the possibly different
organisations involved. Inter-organisational connections
should/could hide the complexity of different
organisational (particular of each enterprise) and interorganisational (free market or other) policies. Sometimes,
interaction is not possible due to incompatible policies (or
cost too high).

sharing resources between activities
scheduling activities and monitoring the progress
of activities
mechanisms for negotiating the responsibility for
activities
mechanisms for negotiating the division of
competence within activities
coordination of activities
These services need to be provided in a neutral manner
in order to allow as wide a range of CSCW systems as
possible to be supported by the environment. No single
model of cooperation is assumed but rather services are
provided to allow a range of different models to exist in
unison.

Transparency of time deals with the mode of work,
synchronous or asynchronous. The result of applying this
transparency is that interaction will be independent of the
mode we are using.
Transparency of view means that applications can be
interested or not in the way users view data. WYSIWIS
applications will not use this mechanism.
Transparency of activity means that a set of objects
cooperating in one activity needs neither be aware of the
mechanisms for starting and coordinating activities,nor be
aware of other unrelated objects or activities present in the
distributed environment. These unrelated objects can be
located in a different location or in the same location but
participating in other activities. This helps activities not
to be disturbed by other unrelated activities.
This section has highlighted a number of requirements
which are central to the development of a CSCW
environment. In order to further investigate these
requirements and to develop mechanisms by which these
requirements can be met the MOCCA project has adopted

Supportfor Tailorability
Cooperative working is essentially a dynamic activity
and consequentially CSCW systems need be malleable and
tailorable. As a result, systems and the environment need
to be tailorable both by developers and users. This has two
important consequences, firstly, the environment need to
provide a set of services akin to a developers toolkit to
enable this tailorability. A more important consequence,
perhaps, is that the traditional divide between users and
developers becomes less clear with users having similar
powers and status as system developers. An investigation
of the limits and bounds of this tailorability and possible
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a model based approach to their work. The aim of the
Mocca work is to identify and describe a set of models
which will act as a reference for future developers of a
CSCW environment.

The CommunicationModel
Communication is an integral part of cooperation and
the support and representation of different patterns of
communication is central to a number of different CSCW
systems. In particular communication plays a vital role in
message based systems. The communication model aims
to represents communication in terms of the
communicators, the information objects they exchange,
and the context within which communication takes place.

5 Models to support open CSCW
We are currently in the process of identifying and
populating a number of models which are intended to
inform the development of future CSCW systems. The
express aim of these is to develop a set of
recommendations for characterising cooperative systems.
This set of models that compose the environment model
will be used to determine the common functionality
required (i.e. the set of functionslservices provided) to
support CSCW systems and allow interaction across a
number of different CSCW systems. We have identified
five models which we believe are important to the
development of future open CSCW systems.

The User Expertise Model
The representation of users and user expertise are a
central feature of cooperative systems. The aim of the user
expertise model is to represent the users expertise for use
by the environment and other systems. This models is
expressed in terms of user's responsibility, which is
imposed by the organisation and user's capabilities, which
describes the users individual skills.

The Organisational Model
A central motivation for the development of open
CSCW systems and the Mocca project is the realisation
that organisational context is crucial to the success of
CSCW systems. The aim of the organisational model is
to make explicit the sharing of organisational resources,
policies and regulations. The model is constructed from a
set of organisational objects (e.g. resources, projects,
people, roles), organisational relations and rules.

It is hoped that our investigation into these models will
allow a greater realisation of what the development of
open CSCW systems will entail. As part of this process it
is important that previous experience on standardisation
and open systems is reviewed. The following section
briefly relates how the models proposed within our work
relates to the current work of the ODP community.

The Inter-activityModel
The notion of activities and roles support a variety of
CSCW systems. A number of different techniques are used
to represent activities and roles within different CSCW
systems. Consequentially, each systems has a different
perspective of both. Rather than finding a common
mechanisms for representing activities and roles the aim of
the inter-activity model is to allow the dependencies
between different activities and roles to be represented
within the environment.

In the previous chapters we discussed the need for open
CSCW systems and the requirements which we believe
need to be met by both applications and a distributed
systems support. The aim of open systems has been
examined by many researchers within the distributed
computing community particularly in the context of ODP.
This chapter briefly relates the work described here and
open CSCW systems to the on-going work of ODP.
The following sections investigate how the current
views of ODP meet the requirements of CSCW and how
the work being undertaken in the development of open
CSCW systems relates to ODP. It is important to
emphasize that ODP should not simply be regarded as a
framework for the development of open CSCW systems.
It is our belief that the concepts and models being
investigated within CSCW are relevant to ODP and have a
significant input to make in its future development.
More general remarks about the relation of CSCW and
ODP are presented in section 6.2.

6. ODP and CSCW

The Information Model
Effective sharing of information is central to
cooperation and the role of information within cooperation
is crucial. However, each CSCW systems has a different
perception of information and sharing. The Mocca
information model aims to allow information used within
different CSCW systems to be represented external1y and
to be shared between systems. The model is expressed in
terms of information objects, the relationships between
these objects (e.g. composition, dependencies) and the
access to these objects.
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procedures as well as (group) activities [161 developed in
that context are a valuable source for the development of
information and enterprise models.

6.1 The impact of CSCW on ODP

The Computation Viewpoint:
the aspects: visibility and transparency
The concept of user tailorability is central to CSCW
systems and as a result a need exists for system visibility
and transparency to the user. Of course, this is mainly
directed towards CSCW application developers, but it also
has a relevance for the underlying distributed system.
Within ODP these concepts are reflected by the so called
aspects: visibility and transparency. They play a central
role in the computational viewpoint and become central in
the discussion of distribution transparency.
The decisions involved in providing selective
distribution transparency is important and ODP has
considered the need to fully discuss the advantages and
disadvantages of selective transparency. However, with
CSCW systems selection mechanisms shouldn't be
provided only for application designers and developers. The
user centred view of CSCW systems means that the user
should be allowed to select their required transparency.
It is important that ODP investigate mechanisms of
providing user tailorability of transparency and provides
appropriate presentation techniques to allow transparency
and its tailoring to be described to the user.

Rather than dealing with the full complexity of distributed
systems, ODP considers systems from five different viewpoints (Enterprise, Information, Computation,
Engineering, and Technology Viewpoint). Each viewpoint
represents a different set of abstractions of the original
system, that is, a simplified view. The ODP design
trajectory [19] prescribes that the design outline should
start with the selection of a viewpoint that is most
appropriate for the design and architecture of the considered
application. For CSCW applications this is either the
enterprise or information viewpoint. But also the ODPaspects visibility and transparency of the computation
viewpoint are of interest.
Enterprise and Information Viewpoint:
Activities, Roles and Sharing.
The support for activities required by CSCW systems
highlights aspects which are strongly related to the
enterprise viewpoint within ODP. The current view in
ODP is that enterprise and information modelling results
in a set of requirements and restrictions for the
computational model. This model is a structuring of the
functions identified in the higher models, in terms of
computational objects.
It seems sensible given the more active nature of
organisational components in CSCW systems that the
results of enterprise modelling should be used for more
than simple input to the development of other viewpoints,
because this is the central matter for CSCW, as the
computational viewpoint is for ODP.
It is important for the management of open CSCW
systems that knowledge central to enterprise modelling is
supplied by an appropriate service. Perhaps, within future
ODP systems aimed at supporting CSCW applications the
organisational knowledge base considered in the Mocca
environment will be associated to the trader, containing or
dictating among other the trading policy.
The ODP community should be concious to avoid the
problems the office procedure/information system
developers had to deal with. These were mainly the
problems of being too rigid and procedural in the
description of organisational activities and information
flow. Systems developers often forgot the human factor
and the fact that employees do often not behave as it is
prescribed in the organisational handbook. (Some people
are convinced that this is the only reason why large
companies survive.)
In fact, the modelling of organisational structures and
activities plays a significant role in the CSCW context.
Therefore, the various models for the description of offices

6.2 The relation of CSCW and ODP
ODP and CSCW have different aims and requirements,
they look at "real world" from different perspectives, and
try to solve different problems. As a result, they build
different models of the "real world" (related, but with
different taxonomies). One describes all possible
distributed systems, the other describes all possible
CSCW systems. In order to satisfy the aims, in each case
choices are made. These choices will prescribe which of all
possible systems will qualify as open. Both, ODP and
CSCW choices are compatible, this implies that both
"Reference Models'' will be inter-related [151.
The next stage will be to define standards for the
functions, mechanisms, information, etc. identified in the
model. Our view is that all possible Open CSCW
Systems are a subset of Open Distributed Systems, that
means that specific environment standards will be a subset
(or a specialisation) of specific ODP standards.
Open systems do not need necessarily conform to all
ODP standards (some of them may be domain specific),
that means that we will find CSCW and non-CSCW
systems, whether they conform or not with environment
standards. As a result environment standards provide some
additional CSCW capabilities, but this does not
compromise the goals of ODP standardisation.

552

Authorized licensed use limited to: IEEE Xplore Customer. Downloaded on October 10, 2008 at 05:31 from IEEE Xplore. Restrictions apply.

,

Our approach to open CSCW systems has been based
on the development of an environment to support a
number of different CSCW systems. This approach is
similar to that adopted by the ODP community who have
also exploited the development of an ODP environment to
describe much of their work. A suitable ODP context for
the development of a CSCW environment is shown in
figure 4.

m
CSCW Environment

ODP Environment

Figure 4 ODP and CSCW Environments
The CSCW environment is located between the basic
ODP environment and CSCW applications. However,
even applications which are not typically regarded as
CSCW applications, like document processing systems,
might use the CSCW environment when they are used in
a cooperative context. In that way a CSCW environment
augments ODP with CSCW specific functions and
requirements. This means that the ODP environment will
support all open CSCW Systems, but open CSCW
systems will be a subset of ODP systems.
Even though a set of similarities between ODP and the
approach towards open CSCW systems have been
identified, a difference regarding the intention of ODP and
the approach of open CSCW should be mentioned. It is
the aim of ODP to mask distribution and to obtain
portability and interworking, i.e. to overcome the
heterogeneity between hardware, operating systems,
networks, programming languages, storage services,
administration, and management. In contrast the central
aim of an open CSCW environment is to overcome
heterogeneity between different classes of cooperative
applications, tasks and organisations. However, both
approaches are strongly interdependent and it is likely that
future work on both CSCW and ODP will mutually
inform each other.

the requirements which CSCW systems place upon theh
distributed platform.
The Mocca group will continue its work on a CSCW
environment. The future work will focus on the details
amd interrelation of the models outlined in this paper. The
ODP work will be observed and included into our work
where applicable. We are looking forward to a very
interesting and exciting decade of new distributed CSCW
applications and we hope that our efforts towards open
CSCW applications will be anticipated. Looking back to
title of this paper we would like to answer this question
with yes!
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