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Abstract

Information systems techndogy, computer-suppated cooperative work practice, and aganizationd
modeling and panring theories have ewlved with ory acddental contact to each other. Cooperative
information systems is a relativdy young research area which tries to systematically investigate the
synergies between these research fields, driven by the observation that 7 Tc 2.25 Tw 8






requesting information. Moreover, the functional and nonfunctional requirements of an information
system, intended to describe the “purpose” of the system, can betreaed asits“goals’.

When is then an information system cooperative? Consistent with our ealier definition, an information
system is cooperative i



(Figure 1). We cdl these the threefacets of cooperative information systems. There has been considerable
reseach focusing on addressng isales in ead o these facds. However, in order to provide viable
cooperative information syste



This framework is useful for identifying the origins and impads of change, and thus provides a way to
charaderizereseach problems and isales in cooperative information systems. Change can ariginate in any
of the threefacds. From the systemsfacd, a thange entail s the introduction o new systems that need to be
integrated into an existing cooperative information system architedure. Such changes need to be
propagated within the systems face (how can the given system interoperate with other systems within the
cooperative information system architedure?); with the group coll aboration face (how can it contribute to
human coll aborative processs?); and with the organizaional face (how can the new system enhance the
achievement of organizaional objedives?). Likewise, changes may originate from the group collaboration
facea (new business processes, changes in team membership) or from the nmgk2Tc 10.0799 0 Td(e)Tj-0.03444 Tc



data management and dbota mnsistency and integrity continue to be of high relevance for cooperative
information systems. However, system cooperation nav imposes a series of hew requirements concerning
the modeling and representation d higher level functions which include partitioning, placement, and
migration d applicaions into dstributed comporents of communicaions, computation, and storage and
the dlocaion d system resources to their exeaution. Moreover, better mechanisms



attributed much more diredly to spedfic business objedives and bisiness processes with pcsitive
consequences for projed management and bisinessprocessre-engineaing.

It is interes
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space ad time. Cooperative information systems, on the other hand, shape the (virtual) space where
people moperate on a work process in a much more flexible way. Several spatial metaphars, including
document replicaion (Lotus Notes), eledronic drculation folders [Karbe91, Prinz96], tean rooms
[Roseman96)], or work spaces [Appelt96] have been used in this context.

Since the environment where users do their work and cooperate with ead ather can be cnsidered as the
virtual spaceinhabited by the users, a moperative information system can
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Seawondy, there ae many technicd and behavioral isaues related to the development of user interfacefor
real-time sharing [ Greenberg94, Munson94. For example, how can two persons avoid modifying the same
sentence of a document they are m-editing at the same time? Or, how are results to be merged, if users
concurrently modified dfferent parts of adocument.

In bah cases, it is evident that synchronows dhari
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Eledronic work spaces can asdst these switchesif there isa common standard for creaing and wsing them,
or if they share with all the other work spaces the gpropriate contextual information. These isales have
been studied at a warse grain of cooperation in information systems for cooperative design (eg.,
[Jarke92]), but the airrent challenge is to provide light-weight awareness slutions for continuols
cooperation [Gutwin96, Palfreyman9g].

The common standard is like aprotocol that separates exchanging information from its processng. It can
also be viewed as atranglator between two incompatible software agents. For
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e ARIS -- developed by August-Wilhelm Schee at the University of Saaland, can be seen as the
conceptual counterpart to the highly successul SAP standard software achitecure [Schea94];
¢ 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 esential for the
purpose of tracedility, i.e., to keg a dose relationship between the informal requirements and their
formal reformulation.

In terms of semi-formal notations, we can say that many existing OORA (Objed-Oriented Requirements
Analysis) methods are trying to incorporate these aspeds in their suggested methoddogy. Describing the
role of the system from the external users perspedives is typicdly the goa of the use @ase originaly
introduced in Objedory [Jacmbson97 and also incorporated in the new Unified Modelling Languege
UML. A s

-18-



7. Change Management
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also as a ammputerized organizational memory, is playing
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A typicd change process initie | iti e cwp8r8798-0.03444 Ton BYe®994 0 Td(ca)Tj-376 Tc
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A semnd asped is the organizaion d work within a given process model. For example, [Srikanth89
present a decomposition theory for work assgnment in projed plans that is optimized for containing
unplanned changes within as snall a subgoup d the projed tean as possble. Such strategies -- abou
which, in general, relatively littl e is known so far -- enable arather stable decomposition d resporsib
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Based onideas from semantic networks in knowledge representation, the Telos language [Mylopouos90]
alows method enginees to tailor such metametamodels to spedfic problem domains. Languages like
Telos can be used to rapidly crede integrated problem-spedfic analysis and design environments for CIS.
This has been demonstrated in a number of applicaions of the ConceptBase system developed at RWTH
Aadhen [Jarke95]. These meta meta models address for example, the computer-asssted analysis of the
relationships between multiple cmpany departments [Peters95], business analysis perspedives
[Nisen9g], software process modeling, and tracedility approaches [Ramesh92, Jarke94, Pohl96]. They
aso fadlitate forward and reverse engineeing between system spedficdion and implementation
[Jeusfeld95, and can be linked to metamodels of dynamic simulation models which analyse and predict
the behavior of cooperative information system [Peters96).

Us
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come, partly because of existing investments in legacy
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architedure where the process oriented damain of human adivity and the distributed systems of
information procesing are two autonamous cooperating modues of one and the same system.
Building such systems will require techndogicd aswell as ocial and aganizaiona know-how.

The new and gowing complexity of the achitedure we have propcsed for Cooperative Information
Systems is based on adive a
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