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will come from the ability to couple to, and decouple
Abstract from, the networks of knowledge nodes [18]. This shift
from traditional, rigid hierarchical organizational

New trends in globalization encourage firms to structures is often described as moving towards a dynamic
consider new forms of organizational structures andnetwork form [10].
supporting information system infrastructure. Information ~ Research on business organizations used to be focused
systems for these emerging global business networks ap# the competition between firms and the relationships
hard to specify because of their complexity andbetween these firms, their suppliers and customers. In the
changeability. A problem with current specification current dynamic situation, however, a significant shift is
methods is that they are not sufficiently capable otaking place in the nature of business interactions, with the
capturing the context of the information system. Tdocus changing to more cooperative, longer term
address this problem, we examine the role that referenceelationships [8]. This change has proven important in the
models can play in increasing the context-sensitivity ofompetitive dynamics of many |&pplications, such as
such methods. In this paper we present the referencairline reservations systenf@]. It is also in linewith the
framework from the RENISYS approach to help in theesults reported by Axelrod [3], iwhich in long term
specification of more adequate information systenrelationships, cooperation instead of pure competition,
infrastructure for business networks. Within thismostly is the better strategy, resulting in the highest
framework we distinguish between three modeling leveldenefits for all parties.
the problem domain, human network, and information Next to the globalization of the relationships between
system level. To further refine the problem domain wéirms we can also identify changes in the organizational
apply the roles-linkage model from the area of networkstructure (and their supporting IT) of thglobally
analysis. This model is used to represent the actors anidteracting firms themselves. Especially large European
links between those actors as the basis for the exa@nd American firms show new types @T-supported)
definition of the communication patterns between thecoordination between the departments in different
participants of the network. A small case study shows howountries (see e.g., [17]). The operations of these large
such a context-sensitive specification method could bwebs of organizational units require new kinds of IT

implemented. support to facilitate group processes, like the Task/Team
Support systems proposed by Mannheim [24].
1. Introduction Despite these trends, the new insights in the social

nature of cooperation between organizational units have
Current interest in business networks follows almosfot yet resulted in information system specification
naturally from the developments in the structure and th&ethods that are particularly suitable for professional
conditions under which the global market economynetworks. Past interest and research in information
functions. More and more companies strive for atechnology comes from a tradition of techno-centred
restructuring of their core business, while needing tghinking, language and methods. This approach often
create ever more complex webs of cooperative linikis leads to poormutual understanding between technical
competitors, suppliers, and customers on a worldwidépecialists, managers and system users. It resutbsiry
scale [20]. The success of these restructured organizatioig®lated information tools and data sets rather than
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customized, integrated information systems that aref domains to be systematically analyzed while resulting
tailored to real user information needs. Therefore, to bé& adequate information system specifications.
truly useful, information technology has to support The usefulness of a context-sensitive mettdlt be
organizations in their core activities (business processe$)rther increased if it includes reference models which
and different organizational forms in which thesecontain standard translations of domain-specific terms into
activities are carried out (teamwork, organization-widegeneric specification method constructs. They can be seen
cooperation, and global business networks). In order tas the missing link between the semantically very rich, yet
adequately apply information technology, the paradigm oformally poorly described domain concepts present in
organizational information as a resource to be managed isers’ terminology, and the semantically meager, but
too restrictive for thenew organizational forms, and formally well-defined concepts from the average generic
should be replaced by that of communication andspecification language. The purpose of this paper is to
information sharing. This paradigm shift is most clearlyexplore the role of such reference models had they
expressed in the language/action approaethich can be integrated with RENISYS. We will do this
interprets organizations as patterns of linguistic action bgspecially for the problem domain. To build these
which people coordinate and structure their waorikh reference models, we will try to adapt and formalize
others [21]. Thisview reflects the idea that organizations existing network analysis theory (see e.g., [6]). More
can be viewed as complex, integrated patterns gbrecisely, we will concentrate on the roles-linkage theory
cooperative work processes ultimately aimed at satisfyin§l9], which is aimed at analyzing business networks.
the needs of customers. In relation to this, Kambil and We will first give a brief overview of RENISYS.
Short [19] studied changes in business networks and thélihen, we will discuss the role of reference models. After
electronic integration. They identified important shifts inthat, we will introduce the theory of network analysis and
the functioning of these networks and recognized twshow how its concepts can be incorporated in a RENISYS
problems related to coping with the change in theseeference model. Finally, we will use a real life example to
networks. The first problem dealsith the question of illustrate the potential of this approach.
how to model these networks, while a consistent language
to characterize network phenomena is lacking. The secorl An Overview of RENISYS
problem is concerned with the design of the network
supporting information systems. Both problems will be  RENISYS is a dynamic and context-sensitive research
addressed in this paper. network information system specification method. It is
A business network can be characterized as a goadlynamic because it allows for the easy evolution of system
oriented, dynamic, and complex professiortaiman specifications. It is context-sensitive because it takes into
network. To develop more integrated and customizedccount the characteristics of the context in which the
information systems for business networks, a dynamic anigiformation system is situated. In this way, the method can
context-sensitive network information system help system developers to ask more relevant questions
specification method is required. Such a method, based ahan possible with generic specification methods.
the language/action approach, RENISYS, is already beinBENISYS consists of two parts: a network-specific
developed for the closely related research networkeference framework, combined with a generic dynamic
information systems [12,13]. Our thesis is that this metho#hodeling method. In this section, we will briefly describe
can also be applied for the specification of businesthe basic concepts of the reference framework, the
network information systems. Both netwoek® examples dynamic modeling method DEMO, and how they are
of professional networks, in which some form ofintegrated in RENISYS.
cooperation takes place that needs to be supported by the
accompanying information system. Of course, there arg 1 The RENISYS framework
differences in terminology and approaches used by the
participants in these two types of networks. Nevertheless, The RENISYS framework consists of three levels: the
we assume that the basic types of communication patterpgoblem domain, the human network, and the information
modeled around core cooperation concepts are the samesystem. In the problem domain, the network goals are
both domains, and so need to be defined only once. Faescribed and the activities that the network participants
maximum flexibility, we need a method that allows us need to carry out in order to achieve these goals. In the
both to analyze the domain-specific context, and tduman network the organizational structure is defined in
translate the discovered entities into various combinationghich the activities are performe@he human network
of relatively similar abstract system specification consists of four sub-levels: the individual, the group, the
primitives. Our expectation is that this dual approaih  network and environment level.
considerably increase the effectiveness and efficiency of Each activity from the problem domain is represented
the system specification process, permitting a wide varietgt the human network level as a combination of human



information and communication processes (I/C processes)y be the basic pattern of organizational behavior. It
such as decision making, negotiation, co-authoring and sevolves in three phases: actagenic, action and factagenic.
on. During the actagenic phase agreement is reached between

Finally, the information system level describes theactor A and actor B about the future execution of an
high level specifications of the actual network informationaction by actor B. This phase consists of an actagenic
system. Each human information and communicatiortonversation, initiated by actor A. The result is an
process from the human network level is translated into agendum (singular of agenda) for the execution of an
number of human-machine and machine-machin@ssential action by actor B. During the action phase this
information and communication processes, such asssential action is executed by actor B. During the last
retrieving and filtering of information. In our framework, phase actor A and actor B reach agreement about the facts
we currently refrain from describing the information that have been accomplished as a result of the execution
technologies implementing the information system levelby actor B. It consists of a factagenic conversation. Actor
Figure 1 shows the relationships between the three levelsA is called the initiator of the transaction and actor B the
executor. The behavior of a businessgoy organization)
thus is conceived as consisting of carrying through
Goals transactions. Every (essential) action is embedded in a
transaction and every established fact is the result of the
successful carrying through of a transaction.

The essential model of an organization is an integrated
whole of several partial models. The communication
model (CM) of an organization is the specification of the
interaction structure and the interstriction structure
Hurman Network Hurmen |/ C Processes between actors. By interaction structure is understood the
mutual influencing through being initiator or executor of
transactions. By interstriction structure is understood the
mutual influencing by means of created facts that play a

Problem Domain

Activities

Information System '\:':cm'\:ﬂa;hr;”; role in the condition part of the behavioral rules that are
I/ C processes executed in carrying through transactions. A CM is

graphically represented by means of a communication
diagram. The object world (or things actors communicate

Figure 1: The RENISYS Framework about) is defined in the facts model (FM), while the
behavior of the actors is specified in the action model
2.2 Dynamic Essential Modeling of Organizations (AM) by means of a procedural language. Furthermore,

) ) ~low level transaction process models describe the specific

DEMO is an acronym for Dynamic Essential steps in individual transactions and high level transaction
Modeling of Organizations. It is the name of a crossprocess models describe the relation between the different
disciplinary theory about the dynamics of organizationstransactions in time [33].
as well as an analy3|s me_thod. The d|SC|pI|newbnh_ it In this paper, we only focus on defining the essential
draws are the philosophical branches of semantics angbmmunication models as they form the core of any
scientific ontology [4], and the social theory grounded iNnDEMO analysis. In future work we will extend our
language  philosophy  [16,28]. Related modelinganalysis to the other possible models as well. An example

approaches are SAMPO [2] and Action Workflow [25].  of a complete specification can be found in [32].
In DEMO three levels of abstraction are identified

[14,15]. At the lowest level, called the documental Ievel,2
an organization is viewed as a system of actors that
produce, store, transport, and destroy documents. At the pFrom this short introduction into the basic concepts
informational level, one abstracts from the substance igonstituted by RENISYS and DEMO, we can conclude
order to focus on the semantic aspect of information. Afhat the following starting points are important for

the highest level of abstraction, the essential level, thgeyeloping a method that models professional networks
essence of the organization is captured by viewing actoigng their supporting information systems:

carrying on performative conversations resulting in

original new things.These conversations represent thel, Participants in the network are viewed as responsible
essence of an organization. subjects performing tasks in the network. Tasks in the

The core modeling concept of DEMO is the concept network are called actors. Conducting tasks is
of the (essential) transaction. A transaction is considered performed in the role of either executor or initiator of

.3 Toward an operational specification method



the tasks at hand (e.g., a customer is the initiator of theower of dynamic modeling methods with the context-
process of the delivery of certain items. The executosensitivity of business network specific theories. This is
is the supplier of the goods. In our example case studywhere we would like to introduce the concept of reference
we can think of a taxpayer or a banker). models. Such models in general contain (stereo)typical
2. Each activity and I/C process can consist of sequencé&sowledge about specific aspects of the phenomenon of
of, sometimes conditional or repeated, subprocesseterest. Reference models, like ISO standards, allow
Every subprocess is modeled by defining a number gfrofessionals to reduce conceptual confusion and provide
interlinked transactions, each of which is determinedhem with solid common ground for future work.
by (A) a set of actors responsible for carrying outHowever, in our view reference models have an extra
individual actions and (B) the communicative actionsfunction, in that they help to translate domain-specific
taking place between actors. The aim of theknowledge into information and communication modeling
transactions is to coordinate the individual actiongprimitives. This reference knowledge can be used by
carried out by actors in the real world. The sequenceystem developers to ask interesting questions, by
of these transactions in time is represented in a highnowledge base creators to define concept classes, and by
level transaction process model. network theorists to discuss differences in perspective.
3. Every transaction has an equivalent representation ofMoreover, one of the most interesting applications of
combination of speech acts in a low level transactiomeference models is in their ability to help automate the
process model. specification process. Reference knowledge can be used
4. Next to the definition of the interaction structureto drive the specification process, by giving the method
between actors, constituting the transactions, we alsthe means to ask the users of the system questions about
represent the interstriction structure as informativepossible changes in the information system context
conversations (e.g., obtained by consulting &aormulated in the users’ own terminology. This is a
database). prerequisite for normal users to be able to specify and
maintain their own information systems, as now they can
These concepts incorporated in RENISYS form theexpress themselves in their own (semi)natural language,
basis for the definition of the reference models. Before wénstead of having to descend into abstract and crigmic
show an example application of the RENISYS framework]evel system modeling concepts. Such a reference model-
we more accurately define the notion of a reference modélased specification method can prove to be indispensable,

and its role in information system development. as business environments, like their research counterparts,
are prone to change, the users of information systems in
3. The Role of Reference Models such domains are often not well versed in the intricacies

of system development, and users often need to be closely

One of the most important theoretical contributionsinvolved in the specification of their own, customized
that we hope to make with the development of RENISYSinformation systems. The RENISYS framework forms the
is to increase the context-sensitivity of present informatiodackbone that can contain and combinany different
system development methodologies. Many of the currertypes of reference models, at the various problem domain,
dynamic methods, such as DEMO or semantic analysisuman network, and information system levels.
[29], are too generic to be useful for the adequate Several important questions need to be asked before
definiton of information systems for complex such models can be developed: How are reference models
organizations like business networks. However, their greagtructured? How are they implemented? How can they be
advantage is that they are formal: the basic concepts amtinbedded within and used by the specification method?
techniques that form the method allow, at leastWho has the authority to create and modify the models?
theoretically, for the complete and consistent definitionWhat information can be considered uniform reference
and modification of system concepts and their relations. information and what information is to be considered

The lack of such a formal approach is a seriousase-specific? How and by whom are they to be used?
deficiency in many of the more managememtd socially Surprisingly few literature sourceand operational
oriented network information system developmentmethods deal with these important questions. We will try
approaches, such as hinted at in [18] and [1]. Still, theito address most of them in future work. In this paper, we
power stems from the many issues unique to businegsainly focus on the question of how to obtain high-quality
networks that they help to clarify and relate to onereference information. Some specification tools allow for
another. They help the information system developers tbbraries of concepts to be stored and reused in other
concentrate on potential problems, and provide solutiongpplications. However, this more often than not results in
in terms of reengineering business processes} chaotic set of ad hoc defined concepts, of which the
organizational structures, and information technologies. importance and relevance is only known to their creators.

Thus, what we need isway to combine the formal For more meaningful context-knowledge to be stored in



really useful reference models, it is important to translatspecifically for the purpose of analyzing and modeling
insights from existing theoretical work relevant to thebusiness networks. In terms of general network analysis
various RENISYS levels into formal conceptstechniques, the roles-linkage approach is a typical
understandable by methods like DEMO. The translatiorpositional analysis instrument. The two terms, roles and
of theoretical insights into reference communicationlinkage are defined as follows. Roles are distinct,
models of DEMO has already proven to be possible in theechnologically  separable, value-added activities
domain of production control [31]. undertaken by firms or individuals in a given business
In this paper, we intend to show that concepts from thaeetwork (e.g., a customer or a banker). A linkage is
terminology of actual participants in business networkslefined as theway that firms or individuals manage
can be translated into formal concepts that can be easigconomic interdependence across value adding roles in
understood and processed by informatigystem the network. On the basis of the work of Williamson [35],
developers and the methods that they use. Inwhig  six different types of linkages are defined, reflecting the
formal specification methods can be made much mordifferent models of coordinating and economic exchange
context-specific, while not losing their completeness andelationships between firms or individuals in the network
consistency properties. We will take one example from thésimple market exchange, standard linkage, specialized
literature of network analysis. Very interesting work haslinkage, alliance, hierarchy and mandate).
been done on this, which will be briefly described in the Although the roles-linkage approach provideswith
next section. One specific example, of particular interesh useful classification of cooperation patterns in business
to business networks, is the roles-linkage modehetworks, it does not indicate what characteristics of these
developed by Kambil and Short [19], part which we  patterns should be incorporated in the supporting

will translate into RENISYS reference models. information systems. On the other hand, a generic
information system specification method does not pay
4. Network Analysis attention to the possible effects that various types of

linkages have on the ultimate information and

Before we can define the functionality of the communication process specifications. Therefore, in this
supporting tools mediating the communication procesaper an attempt is made to createnaually beneficial
between the members, we have to analyze the netwoiktegration of a domain modeling theory and a generic
activities and organizational structure. A useful approacispecification method.
to perform this task is network analysis [5,6,27]. This is a
systematic approach for modeling networks. Invlev 5, Modeling an Example Network
of network analysis, a network is defined by nodes and
connections. Nodes can be individuals, offices, By means of a case we want to show the edte
documents, machines or any other entity capable ofhich complex domain specifications can be created and
having a relationship with other (combinations of) entitiesmodified with the RENISYS approach. To do so, wit
Connections can likewise take virtually any form that theshow how participants in a business network can model in
analyst can define to be meaningful. In our casen evolutionaryway aspecific network activity, and of
connections will be used for describing economiccourse the resulting changes in the information system.
exchange relations. The selected case is adapted from Kambil and Short [19],

A distinction is generally made between positionaland discusses the developments in the tax return
analysis (the assessment of positions which individuals gureparation marketplace. The activities in this cds®v a
units hold in a social structure) and relational analysis (thbigh degree of dynamism due to the introduction since
assessment of interactions among those units) [5]. The twi®90 of new technologies in the form of electronic tax
models of analysis are complementary, but noteturn filing of the Internal Revenue Service (IRS).
overlapping; this means that both are of help in gaining an The purpose of this case is not to discuss the general
appreciation of the network structure. The analysst effects of globalization but rather to show a mechanism
define the nature of the behavior which is of interest, th&ia which business networks can define and maintain their
level of aggregation of that behavior (across time andheoretically enriched information system specifications.
units) which is meaningful, the level of interaction As this particular case has already been used by Kambil
necessary to constitute a significant relationship, and thend Short to explain the roles-linkage model, we are using
bounds to be placed on the system under investigatioit. for clarifying its integration with the RENISYS
Bounds, nodes, connections and behavior describe approach, thus simplifying comparisons. Business cases
network. These concepts are then used to identify theore specifically dealing with the issue of globalization
types of cooperation in the network (coordination,are currently being developed.
collaboration and co-decision). In the discussion of the case two situations are

The roles-linkage approach [19] has been developedresented in order tshow how the network dynamism is



handled. The first situation describes the tax preparatiolinks between the participants in the network. Another
market prior to the introduction of electronic filinghile  important addition is that in RENISYS transactions,
the second one describes the situation after itsepresenting complex negotiation patterns, are the basic
introduction. Here, only the problem domain will be unit of analysis, while in the roles-linkage perspective
modeled. The roles-linkage analysis results as an initidhese patterns are left implicit in the various classification
model of the problem domain. Then, RENISYS translategategories. Table 2 represents some of the transactions
these domain descriptions into formal information systemdentified in the case study:
specifications.

Table 2 Some transactions in the tax preparation business

5.1 Tax Return Preparation Prior to Electronic Filing

Transaction Initiator | Executor
In the pre electronic filing situation, the basic network| T1 prepare the return taxpaygr  return preparer
consists of linkages among six distinguishable roleg: T2 mail the return to IRS| taxpayef mail carrier
taxpayer, return preparer, mail carrier, banking services,T3 deposit money customgr _banking serviges

Internal Revenue Service, and retailer. Individuals in the _ _ o
role of taxpayer file returnwith the IRS who undertakes ~ The transactions are represented in the communication
the role of processing the return and issuing refundgliagram of figure 2. Each actor is represented with a box,
Taxpayersmay use the taxeturn preparation service to While transactions are depicted as a combination of a disk
prepare the return and an organization in the mail carriagghd a diamond. Now communication and information
service to mail the return to the IRS. Once the tax returfieeds can be represented more precisely. For example,
has been processed, a refund check is mailed. TH#ne important addition to the roles-linkage analysis of the
individual in the role of customenay deposit themoney case are the two distin.ct roles for taxpayer and customer.
for later use, by using the services of the banker role, dn the DEMO analysis these two actors are distinct
cash the check and purchase goods from a retailer. because they have different responsibilities (it is the
The roles-linkage perspective focuses on the type dfustomer asking for services from bankiqg_services, not
relationships between the different roles. For examplethe tax payer). In DEMO these responsibilities and other
between the taxpayer and the return preparer exists Gharacteristics are further refined in the facts and action
simple market exchange linkage (see table 1 for th&wdel.
different linkages between the roles). However, as a
typical positional analysis instrument it does not clearly Symbols
identify what types of communication processes také
place between network participants, and as such the rolggxpayer
linkage model is not sufficiently powerful for information

system specification purposes. Here it is where the il N
application of the RENISYS approach is useful. The carrier (@ Transaction
domain-specific knowledge described and represented in N

return
preparer <name>| Actor

9

the roles-linkage model is translated into RENISYS terms _
. " . —— Execute Link
in order to develop context-sensitive reference models. |banking customer
services Initiator Link
Table 1: Some roles and linkages identified in the tax | Informative Link

preparation business (adapted from [19])
Figure 2. Partial communication diagram of the pre-

Roles taxpayer return prepare electronic filing situation

taxpayer

return preparer M, SC We just showed that the roles-linkage perspective can
mail carrier M, SC benefit from a DEMO analysis. However, the real focus of
banker M, SC this paper is findingways to improve the context-
IRS MD MD sensitivity of this specification method. While in DEMO-
retailer M SpC based RENISYS only low level analysis instruments

i _ represent the procedural and formal representation of the
M=simple m.arket .exch.ange, SC=standard ~ contractgommunication patterns (see paragraph 2.2), the roles-
MD=mandate; A=alliance; SpC=specialized contract. |inkage perspective on the case provides us with an easy

. to use informal classification of these linkages. More
If we extend the model with the RENISYS approach,important, the roles-linkage analysis gives insight in the

we are more interested in the kinds of communicatioqypica| terminology used, simplifying the selection and



combination of basic communication concepts in Transaction Initiator | Executor
RENISYS. T1 prepare return taxpayef  return preparer
T2 mail return to IRS| taxpayenl  mail carrier
T3 deposit money customgr banking services
T4 provide credit customef customer credit provider

5.2 Electronic Filing of Tax Return Preparation

In the second situation the IRS allows electronic filing :
in the tax preparation business, resulting in two obvioug.,payer return
transitions in the network: an expansion of relevant roles preparer
as well as linkages. Furthermore, these linkages become
more specialized and customized. This results in linkages
changing from, for example a specialized contract to an

alliance between the roles credit provider and return

mail
carrier

0

preparer. banking| A N\C | e 1A\ custom.
i i i customer credit
Most new rolesare created by the introduction of new | services N/ |provider
N\

information technology in the business network. In
practice these different roles (e.g., network provider and
software provider) are often performed by a single entit;i:
combining the roles (in this case together with the
electronic filer role). The next table shows some of the’
roles in the new situation.

igure 3: Communication diagram of the electronic tax
reparation network

The extended communication diagram (see figure 3)
of the new electronic preparation business shows for
example the customer credit provider aseav participant
in the network. The customer uses information from the
transaction T1 to know whether it is possible to apply for

Table 3. The introduction ofnew roles in the tax
preparation business (adapted from [19])

;ils:yer taxpayer return preparer credit (represented by the QOtted line). While.the offer
return preparer M, SC, Spd may come from theredit provujer, the request still has.to

mail carrier M come from the customer, in order to set the right
banker M, SC commitments between the parties in the transaction.

IRS MD MD The communication diagram provides a stable model
electronic filer M A, SpC with a high level transaction-based representation of the
credit provider SC, SpC A, SpC ongoing business processes. When new business processes
retailer M A are introduced only parts of the communication model

will change.The differencewill be reflected in either new
Next to the new roles, some of the linkages that hav&fansactions or modifications of existing transaction links,

been defined with the roles-linkage approach have als@owever the communication primitives used will remain

changed. For example, some return preparers ait8€ same. In thiszay the communication model can serve

imp|ementing customer databases to impro\/e service aftp a reliable reference model in the RENISYS framework.

change the linkage between the firm and its customer. TH& other words, changes in the network that have an

traditional market exchange is changed to a mor&quivalent in the roles-linkage analysis will not always

specialized linkage. Another example of a new linkage igesult in a change in the communication model. Only if

the credit provider who offers customers credit while then€w communication pattermse created in these networks

tax form is being processed. As a result of these links ~ Will we identify new types of transactions.

we can identify a number of new actors in the

communication diagram performing nejobs in the 6. Related Research

network. Table 4 shows, among old transactions, the new

transaction T4between a customer and a customer credit Professional networks, both business networks and

provider in the electronic tax preparation business. research networks, as a focus of information system
support have not received much attention yet. The
RENISYS framework presented in this paper is an attempt

Table 4 Some transactions in the electronic taxto provide structured support for obtaining such network

preparation business information system specifications. In deobf [11] a case

is described of the GRNSD network, which aims to



improve the effectiveness and efficiency of the sustainablpresented as the extended RENISYS framework. As an
development research process. De Moor and van der Rijskample we showed the analysis of a case study applying
[13] describe an application of RENISYS to model thethe RENISYS framework using concepts from network
report writing process that takes place in one of thanalysis theory, in order to deaith two important issues
network groups studying the deforestation crisis in Britishidentified in the introduction.
Columbia in Canada. The first issue concerned the definition of a rich set of
In other work related to research networks and theimodeling concepts, or a consistent language to
information systems, Kraut, Galegher and Edi2B] for =~ characterize network-level phenomena. Such a language,
example, describe different stages of scientificcapable of capturing not only the general concepts but
cooperation and how coordination can be achievedalso the domain-specific elements is the first step in the
Rechenman [26] proposes a distributed knowledge baskevelopment of a specification method for network
architecture by means of which researchers can shameformation systems. The RENISYS framework forms the
knowledge at different consensus levels. This architecturundation for such a language. To fill in the framework
is a formal equivalent of the reviewing process rather thawe applied the DEMO approach, which is not only
the business process we described in this paper. In Waonsistent but also formally defined. Above all, it
and Johnson [34] aystem called CLARE has been incorporates the speech act theory, which has already
developed that aims at collaborative learning througlproven to be a strong frame of reference for explaining
collaborative knowledge construction. So, although theorganizational behavior and communication [30,36]. To
emphasis is on learning, the process is very similar. Ancrease the context-sensitivity of the modeling language
major difference is that our goal is the development of ahe DEMO analysis wagreceded by an analysigth the
framework by means of which the participants of theroles-linkage model. We showed that concepts from this
network can choose and adapt differematys of working, network analysis theory could be translated into
whereas the above systems typically supportvegne For  RENISYS terms, without losing the expressive power of
that reason, we have started with a general communicatidhese concepts. The combined use of both approaches
modeling method DEMO. results in a better representation of concepts in RENISYS.
More related to business networks, the transaction cost The second issue concerned the design of business
economics [35] has focused on the determination of theetwork information systems, which of course makes use
boundaries of firms, and as such has been a source offthe constructed modeling language. The design stage of
inspiration for research of new organizational forms. Thenetwork information systems should be preceded by the
traditional dichotomy between markets and hierarchiesnalysis of the current situation. Because of the dynamic
has been replaced by electronic markets and electroni@ature of business networks, most analysis instruments or
hierarchies [23]. A major problem with the research in thissystem analysis techniquese not capable of capturing
direction is that the attention is focused on modelinghese features in the analysis. The roles-linkage approach
organizations and economic exchange relations rather thahowed the representation of the example study on two
the analysis and development of network supportingnoments in time. Both situations have been translated into
information systems, and as such has the same drawbackscore RENISYS representation, in order to define the
as identified in the area of research networks. communication structure between the participants in the
An interesting example of related research not aimedetwork. Information from the roles-linkage analysis was
at professional networks is the negotiation protocolused to identify actors and transactions between those
described in Chang and Carson [7]. This protocol is baseactors. The resulting communication model of the
on speech acts. Negotiation by means of speech acts psoblem domain layer can serve as a reference model for
also part of the Transaction Process Model in DEMOfuture implementations or modifications of the network
However, DEMO highlights the commitments of the information system infrastructure.
participants resulting from successful transactions, making The most important contribution made by the
this approach more suitable for business communicatiomtegration of network analysis concepts with the

modeling. RENISYS communication models stems from the stability
of these models in time as they amew based in sound
7. Conclusions domain modeling theories. They can serve as reliable

reference models for future users of information systems
Many professional networks share the characteristic dfhat are implemented on basis of these communication
dynamism, resulting in difficulties when supporting structures. The resulting informatisgstems can be more
information systems have to be developed. It is often natasily customized and extended by users to better match
possible to precisely represent important domain-specifitheir specification needs.
subtleties in the final information system design. One Research in the future will be aimed at a further
approach to overcome this important problem has beesievelopment of the RENISYS framework. Empirical



testing will result in a robust approach enabling Business RedesigiProceedings of the 27th Hawaii
participants in professional networks to define and adapt International Conference on System ScientegE
their own supporting information systems. But even more  Computer Society Press, Los Alamitos, CA, pp. 723-
important, attention will be more directed to studying the  732.

cooperative nature of these new network organizationgl5] Dietz, J.L.G. (1994b) Modelling Business Processes

and finding new and creativevays to support these for the Purpose of RedesigRroceedings IFIP TC8

networks in order to realize the greatest benefits for all Open Conference on Business Process Redesign

involved. Australia, North-Holland, pp. 249-258.

[16] Habermas, J. (1981Jheorie des kommunikativen
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