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Abstract
Information systems technology, computer-supported cooperative work practice, and organizational
modeling and planning theories have evolved with only accidental contact to each other. Cooperative
information systems is a relatively young research area which tries to systematically investigate the
synergies between these research fields, driven by the observation that 7 Tc
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requesting information. Moreover, the functional and non-functional requirements of an information
system, intended to describe the “purpose” of the system, can be treated as its “goals” .

When is then an information system cooperative?  Consistent with our earlier definition, an information
system is cooperative i
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(Figure 1).  We call these the three facets of cooperative information systems.  There has been considerable
research focusing on addressing issues in each of these facets.  However, in order to provide viable
cooperative information syste
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This framework is useful for identifying the origins and impacts of change, and thus provides a way to
characterize research problems and issues in cooperative information systems. Change can originate in any
of the three facets. From the systems facet, a change entails the introduction of new systems that need to be
integrated into an existing cooperative information system architecture. Such changes need to be
propagated within the systems facet (how can the given system interoperate with other systems within the
cooperative information system architecture?); with the group collaboration facet (how can it contribute to
human collaborative processes?); and with the organizational facet (how can the new system enhance the
achievement of organizational objectives?). Likewise, changes may originate from the group collaboration
facet (new business processes, changes in team membership) or from the mtengk2Tc
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data management and data consistency and integrity continue to be of high relevance for cooperative
information systems.  However, system cooperation now imposes a series of new requirements concerning
the modeling and representation of higher level functions which include partitioning, placement, and
migration of applications into distributed components of communications, computation, and storage and
the allocation of system resources to their execution. Moreover, better mechanisms ats

ud
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attributed much more directly to specific business objectives and business processes with positive
consequences for project management and business process re-engineering.

It is interes



- 8 -

Similarly, cooperative information systems have to maintain explicit li nks between individual ii
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4.4.2 
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space and time.  Cooperative information systems, on the other hand, shape the (virtual) space where
people cooperate on a work process, in a much more flexible way. Several spatial metaphors, including
document replication (Lotus Notes), electronic circulation folders [Karbe91, Prinz96], team rooms
[Roseman96], or work spaces [Appelt96] have been used in this context.

Since the environment where users do their work and cooperate with each other can be considered as the
virtual space inhabited by the users, a cooperative information system can 
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Secondly, there are many technical and behavioral issues related to the development of user interface for
real-time sharing [Greenberg94, Munson94]. For example, how can two persons avoid modifying the same
sentence of a document they are co-editing at the same time? Or, how are results to be merged, if users
concurrently modified different parts of a document.

In both cases, it is evident that synchronous shari
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Electronic work spaces can assist these switches if there is a common standard for creating and using them,
or if they share with all the other work spaces the appropriate contextual information. These issues have
been studied at a coarse grain of cooperation in information systems for cooperative design (e.g.,
[Jarke92]), but the current challenge is to provide light-weight awareness solutions for continuous
cooperation [Gutwin96, Palfreyman96].

The common standard is like a protocol that separates exchanging information from its processing. It can
also be viewed as a translator between two incompatible software agents. For 
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• ARIS -- developed by August-Wilhelm Scheer at the University of Saarland, can be seen as the
conceptual counterpart to the highly successful SAP standard software architecture [Scheer94];

• PERA -- The Purdue Reference Model -- developed at the University of Purdue 



- 
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be followed by its return within the three next weeks” . This naturalness property is essential for the
purpose of traceabilit y, i.e., to keep a close relationship between the informal requirements and their
formal reformulation.

In terms of semi-formal notations, we can say that many existing OORA (Object-Oriented Requirements
Analysis) methods are trying to incorporate these aspects in their suggested methodology. Describing the
role of the system from the external users’ perspectives is typically the goal of the use case originally
introduced in Objectory [Jacobson92] and also incorporated in the new Unified Modelli ng Language
UML. A s
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7. Change Management
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A typical change process initie l iti e cw
8.8798-0.03444 Tc
2eac5994 0 Td(ca)Tj
-376 Tc l p r n ge e ne l re nge cal  e  l  i t ie  n



- 24 -

A second aspect is the organization of work within a given process model. For example, [Srikanth89]
present a decomposition theory for work assignment in project plans that is optimized for containing
unplanned changes within as small a subgroup of the project team as possible. Such strategies -- about
which, in general, relatively littl e is known so far -- enable a rather stable decomposition of responsib
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Based on ideas from semantic networks in knowledge representation, the Telos language [Mylopoulos90]
allows method engineers to tailor such metametamodels to specific problem domains. Languages like
Telos can be used to rapidly create integrated problem-specific analysis and design environments for CIS.
This has been demonstrated in a number of applications of the ConceptBase system developed at RWTH
Aachen [Jarke95]. These meta meta models address, for example, the computer-assisted analysis of the
relationships between multiple company departments [Peters95], business analysis perspectives
[Nissen96], software process modeling, and traceabilit y approaches [Ramesh92, Jarke94, Pohl96]. They
also facilit ate forward and reverse engineering between system specification and implementation
[Jeusfeld95], and can be linked to metamodels of dynamic simulation models which analyse and predict
the behavior of cooperative information system [Peters96].

Usi
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Alt



- 27 -

come, partly because of existing investments in legacy 
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architecture where the process oriented domain of human activity and the distributed systems of
information processing are two autonomous cooperating modules of one and the same system.
Building such systems will require technological as well as social and organizational know-how.

2. The new and growing complexity of the architecture we have proposed for Cooperative Information
Systems is based on active a
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