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Abstract

In recent years the demand on business process modelling (BPM)
became apparent in many different communities. To provide a
unifying framework for different needs on enterprise modelling
we define an enterprise reference scheme and show how the devel-
opment of knowledge based systems can be incorporated in such a
framework. From this framework conclusions for tool support are
drawn.

1   Introduction

In recent years the demand on business process modelling (BPM) became apparent in
many different communities, e.g. information systems engineering [Sch94], require-
ments engineering [KiB94], software engineering and knowledge engineering (e.g.
[SWH+94]). This suggests to aim at a unifying view on business process modelling in
all these disciplines. To achieve the business goals some problems which obstruct these
goals must be solved. This can be done either by restructuring the business process, by
application of standard software, or by developing individual software components,
such as knowledge based systems (KBSs). To be able to model business goals and to
analyse problems occurring during the business processes these processes including
organisational structures and activities have to be modelled. This is also true when
building a KBS in an enterprise environment. Because the KBS is only a small part of
the whole business organisation, it must be embedded into or at least linked to all rele-
vant business processes, i.e. it should not be a stand-alone solution. For this purpose
we extend the MIKE approach [AFS96] in the BMBF project WORKS (Work Or i-
ented Design ofKnowledgeSystems) by offering business models for modelling rele-
vant aspects of an enterprise. Although there are many approaches for enterprise
reference schemes (e.g.[HBM+96][KiB94][RaV95][Sch94]), none of them seems
completely appropriate for our purposes: most approaches dot not consider KBS as a
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possibility for improving an enterprise’s processes (for a general framework, see e.g.
[DES96]) or the enterprise model is not elaborated enough. To be able to define an
integrated framework including other possibilities to improve business processes (e.g.
development of information systems) we determine the standard views of an enterprise
and suggest a common notation for all views. This works extends the MIKE approach
to cover organisational aspects. To reach this goal, we define relevant views of an
enterprise and define the integration of the enterprise views with the models of MIKE.
The ideas are illustrated by an example, derived from several elicitations.

1.1  The MIKE Approach

MIKE (Model-based and Incremental Knowledge Engineering) ([AFS96]) defines an
engineering framework for eliciting, interpreting, formalizing, and implementing
knowledge in order to build KBSs. It aims at integrating the advantages of life cycle
models, prototyping, and formal specification techniques into a coherent framework
for the knowledge engineering process. Subsequently, we will discuss the main princi-
ples and methods of MIKE.

In contrast to other approaches which assume that the expert creates the model him-
self, it is assumed that the knowledge engineer is the moderator of this modelling proc-
ess. Considering knowledge engineering as a modelling activity implies that this
process iscyclic, faulty andapproximative.

Within the modelling process a large gap has to be bridged between informal descrip-
tions of the expertise which have been gained from the expert using knowledge elicita-
tion methods and the final realization of the KBS. Dividing this gap into smaller ones
reduces the complexity of the whole modelling process because in every step different
aspects may be considered independently from other aspects.

The knowledge gained from the expert in the elicitation phase is described in natural
language. It mainly consists of interview protocols, protocols of verbal reports, etc.
These knowledge protocols define theelicitation model ([Neu93]). This knowledge
represented in natural language must be interpreted and structured. The result of this
step is described semi-formally in the so-calledstructure model ([Neu93][Neu94]),
using predefined types of nodes and links. The structure model consists of four con-
texts: the concept context defines the domain terminology, the activity context defines
the task decomposition, the data flow context defines the data flow between the subta-
sks and the ordering context defines their control flow.

According to the KADS approach the knowledge-level description of the functionality
of the system is given in themodel of expertise(cf. [SWB93]). For describing the
model of expertise in a formal way the formal and operational specification language
KARL ([Ang93][Fen95][FAS97]) has been developed. KARL is based on first order
logic and dynamic logic and offers language primitives for each of the three different
layers of the model of expertise. The contexts of the structure model correspond to the
domain-, task-, and inference layer of KADS’ model of expertise.



The model of expertise finally includes all functional requirements of the desired sys-
tem. For the realization of the final system, additional requirements have to be consid-
ered which are still independent of the final implementation of the system. These
requirements are non-functional requirements such as efficiency of the problem-solv-
ing method, maintainability of the system, persistency of data etc. ([LaS95]). Captur-
ing such decisions within thedesign modeldivides the gap between the model of
expertise and the implementation of the final system. For the description of the design
model the language KARL has been extended to the language DesignKARL [Lan94]
which allows to describe data structures, algorithms and offers additional structuring
primitives like clusters and modules.

2   Enterprise Modelling

2.1  Notation

It is generally accepted that for an operational
description of a system three views are suffi-
cient (see figure 1 taken from [RaV95]). These
three perspectives have a more principal rela-
tionship to modelling: they are generally used
to describe the kind of the modelled informa-
tion (structure vs. dynamic), and therefore can
not be used to identify useful views of an enter-
prise. For example dynamics can be identified in several parts of an enterprise and
therefore also in several views (e.g. in the business processes and in the processes, that
are executed in a software system). Although the level of abstraction is different in
these two processes and they are probably modelled in different layers of an enterprise
model, the same notation can be used for both. A notation for modelling an enterprise
should fulfill the following objectives: it should be understandable and widely
accepted, it should be useful for different types of software systems (e.g. information
systems and knowledge based systems) and powerful enough to model all relevant
aspects. At last it should bridge the gap between the user world and the developers
world. OMT (Object Modelling Technique) (cf. [RBP+91]) has proved its usefulness
in several areas: software system design, design of knowledge-based systems
[ScW93a] and enterprise modelling ([BKM94], [KKM95]). For these reasons we use
OMT in our integration approach. The data constituent in figure 1 corresponds to the
static object model of OMT, the behaviour constituent corresponds to the dynamic
model and the process constituent corresponds to the functional model. So statecharts
are used for the behaviour constituent and DFDs (dataflow diagrams) are used for the
process constituent.

2.2  Views

2.2.1  Introduction to the Views
Models mostly have the objective to simplify complex realities by representing only as-
pects relevant for decisions or actions. Depending on the ensemble of aspects or objects
of the reality which are observed, different views reflected by a model are distin-
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guished. In the WORKS approach, nine different views are introduced. The selection
and definition is on the one hand determined by the example of well-known views (e.g.
in business administration) and on the other hand by the special aims and questions con-
sidered in WORKS.

For organisation modelling, the distinction betweenorganisation structure andorgan-
isation processes is useful. In addition, for a work examination, people working in the
organisation (staff view) and their working tools (working tool view) are relevant. The
data view is a standard view of organisations, when the development of information
systems is concerned. So to speak, data are working objects of information processing
activities. Communication and cooperation play a special role under criteria of task de-
sign (e.g. task splitting between human and computer [Dan93]) and are therefore treated
as a particular view (communication and cooperation view).

Theexpertise view is founded on the special focus of the WORKS approach on knowl-
edge-based systems. It is the adoption of a standard modelling concept (MIKE or
CommonKADS [SWH+94]). In connection with this, the usable knowledge sources
(source view) are interesting for the purpose of knowledge acquisition. Transverse to
the former views, so to say, thestrong points’-/deficient points’ viewis located, in
which valuing statements concerning organisational, technical and work engineering
matters are collected ([DuV92], [DaF92]) . The last view is not further considered in
this paper, because its contents is largely informal (e.g. natural text). In the next sections
some of the views are introduced in more detail.

2.2.2  The Data View

The data view (figure 7 part b) is essentially a model of the static object model of
OMT: Data can be grouped by relations. Special relations are specialisation, aggrega-
tion and associations. Both can be enriched by attributes. In applications a much more
enriched reference scheme may be required, but it is straightforward to construct one
out of these modelling primitives.

2.2.3  The Process View

The process view (see figure 7 part a) is the heart of an enterprise model: it describes
the dynamic aspects of an organisation with two main constituents: "process" and
"task". The overall modelling activity starts by modelling the business goals. These
business goals have to be achieved by business processes [SWH+94]: a process results
in a task decomposition of the original goal and the definition of the control flow and
the data flow between the subtasks. The subtasks (defined by the business process) can
either be business tasks or job tasks etc. We define three levels of processes, which we
want to distinguish for enterprise modelling: the business level, the job level, and the
job part level, but each of these levels can have an arbitrary depth (on the other hand
the process view of an enterprise should not be too detailed, but focus on relevant
aspects). The business level deals with processes related to several departments, the
job level with rather small processes usually done in one department, and the job part
level with processes done by one person to achieve a particular goal. To achieve an
integrated modelling technique we use the dynamic and the functional model notation



of OMT to describe the data flow and the control flow of a process, i.e. DFDs (dataflow
diagrams) and statecharts. By this we adopted the approach of [BKM94]: by an uncon-
ventional use of notation the task decomposition is modelled with the object view of
OMT. The modelled "subtask classes" are used as processes in the dynamic model
description (the control flow).

2.2.4  Organisational Structure View

The organisational structure view is
intended to capture the static organisational
aspects of an enterprise. The first thing to
model is the structure of the organisational
units. Therefore we model a decomposition
of the organisational unit class into smaller
organisational units. Another relation exists
between organisational units and jobs or
collection of jobs. A job is also related to a
collection of tasks, which is a connection from the organisational structure view to the
process view. An organisational unit is also related to a set of tasks (modelled in the
process view) which it fulfills. Further we want to differentiate between jobs and job
places, because both are important to take into account for human needs (and possible
problems to solve). To allow statements about larger enterprises the job type and
organisation unit type class are used to allow statements about collections of objects.

2.2.5  Staff View

The staff view allows us to incorporate a
human centric view into the modelling process.
This covers several aspects: e.g. the engineer-
ing of human centric business processes as well
as the design of ergonomic software products.
For this purpose the two classes "Role" and
"Ergonomic Requirements" were defined. Role objects capture the relation between
employees and the jobs. In some modelling approaches the "staff view" and the "work-
ing tool view" are mixed together into a "resource view". This is not an appropriate
choice: modelling should always be done with requirements of the staff in mind. Proc-
esses and information systems have to be designed explicitly to conform with human
ergonomic requirements.

2.2.6  Working Tool View

The working tool view allows to model dependencies
between a task and a tool that is needed to perform it. To
design business processes one should know the tools
used in the process to detect e.g. media breaks. Therefore
we need additional attributes to characterize working
tools: type can be e.g. computer (in general), knowledge
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based system (more specific) or a type writer. The attribute "media" says something
about the media used in or with that tool, e.g. electronic documents (for a computer
system). So there exists a link from the "Working Tool" to the data view. With the
attribute "use constraints" restrictions of the working tool can be expressed: e.g. a com-
puter system is not usable during system maintenance. The function attribute should
give information about the role of the working tool in the business processes, e.g. give
answers to the following questions: Is it essential? For which tasks is the tool usable?

2.2.7  Expertise View

The expertise view (figure 7 part c) is oriented towards the structure model of MIKE
and the model of expertise in CommonKADS [SWH+94]: A task is solved by a prob-
lem solving method, which needs domain knowledge. The problem solving method
defines a task decomposition ("divide and conquer") of the original task and the data -
resp. the control flow of these subtasks. The expertise view is a special view: it is the
only one, which contains all different model views (cf. figure 1). This is due to the fact,
that it represents a complete description of a knowledge based system. So all the other
views realize only the frame of the expertise view. The expertise view is of course gen-
erally much more complex - however, the integrational approach is very much the
same, even in more complicated situations. More advanced techniques for modelling
problem solving methods (e.g. ontology mappings [SEG+96]) are not considered in
the basic approach.

2.2.8  Source View

The aim of the source view (figure 5) is to provide
a possibility to model relevant sources for the
knowledge elicitation process. Therefore it is one
of the model constituents, that are necessary for
the development of a knowledge based system. It
supports the planning of the knowledge elicitation
process, where e.g. different staff members have to be interviewed. Therefore, we dis-
tinguish between sources of the knowledge and the knowledge itself. Sources can be
e.g. employees (which are active) but also books, which are passive. After taking the
decision, what knowledge is relevant for a business process improvement, it can be
determined which knowledge should be elicited and modelled and what sources are
relevant for that knowledge. The knowledge can be further classified: Which field does
it belong to? Is it directly available and clear (how much effort has the knowledge engi-
neer to put into the elicitation)? The answers to these questions can be modelled using
the different attributes.
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2.2.9  Communication/Cooperation View

For the development of an
information system as well as
for a knowledge based system
it is important to know, at
which point in the work the
employee needs additional
information to perform his
task. The design of the com-
munication/cooperation view
is similar to known techniques
of describing human/computer
interaction (interaction dia-
grams) [RBP+91]. The com-
munication/cooperation
objects can be instances of the classes employee, job, process, working tool, i.e. these
are the objects, that can communicate/cooperate with each other. This provides the
possibility of several levels of detail for modelling. The lower part of the diagram
defines a relation and corresponds to a simple link between two of these objects: the
link is annotated with attributes, which make assertions about the owner, the contents
etc. of the communication/cooperation. If two persons communicate/cooperate with
each other, they do this usually within a task. To model the information flow, this task/
process dependency can be noted in an attribute.

2.2.10  Connections between the views

Several connections exist between these views: most of them are standard connections,
but a few are important in the context of the development of knowledge based systems.
The most important one is the connection between the process view, the expertise view
and the data view (cf. figure 7). The point, where a knowledge based system can sup-
port an employee is at the job part task level. At this level an employee works on a
closed task, where mainly his knowledge determines how to solve the task. This is the
point, where a knowledge based system may come into the game. The tasks performed
by problem solving methods are just subtasks of the task the employee perfoms.

Another important link is the connection between the data view and the domain layer
in the expertise view: an employee (the expert) does his job in the context of the enter-
prise, especially in the context of its data. So the input-output of his problem solving
behaviour consists mostly of data elements of the data view. Therefore the domain
layer of the expertise view has a nonempty intersection with the data view of the enter-
prise. To perform the knowledge elicitation task the links between the working tool
view, the staff view, and the source view are important. These deliver the information,
which persons have to be interviewed.
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3   Knowledge Based Systems and Organisation Modelling

Having developed a framework for modelling business processes in general and for
embedding them into an organisational environment the question arises which part of a
business process could or should be handled by an assisting KBS and not for instance
by an information system. Due to the nature of a KBS there does not exist a complete
checklist for answering that question. Nevertheless, a few characteristics may be iden-
tified: In our framework (the process view) part of a job task is amenable to such an
assistance by a KBS. I.e. we do not envision that a complete business process is sup-
ported by a KBS. Rather, a task which is handled by a single person or few cooperating
persons is a candidate task.

If there exists a completely formal model for specifying the task and for computing a
corresponding solution, for instance an optimization model as known from operations
research, there is typically no need for a KBS approach. Instead, a KBS approach is
advised "when we do not have overt domain and problem solving models" [ShG92].

If domain and task specific problem solving knowledge, which "encodes" the experi-
ence of an expert, is needed in order to be able to solve the task in an efficient manner,
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such a task is a candidate task for KBS support. "In simple terms this means analysis is
not simply interested in what happens, as in conventional systems, but with how and
why" [Bro86]. In other words, expertise is concerned with knowing how to do things
[ScB96] and is captured in domain and task specific heuristics.
Typically, candidate tasks represent problems which are at least NP-hard in their gen-
eral formulation [Neb96]. Therefore, experts use their heuristic knowledge for instance
to restrict the original problem, to reformulate it or to provide only an approximate
solution.
It should be clear that there does not exist a strict borderline between tasks which are
suitable for KBS support and those which are not. Therefore, it is up to the business
process analyst to make a final decision. Obviously, such a decision will be influenced
by a lot of additional aspects, e.g. whether one has already gained experience in devel-
oping assisting KBS.

4   Tool Support for Enterprise Modelling

Our approach stresses the
importance of the organisatio-
nal environment, esp. the pri-
mary character of business
goals. This organisational
environment has to be mod-
elled whether a KBS has to be
built, a workflow management
system is projected, or the
business processes are reor-
ganized in any other way. The
construction of the above
described views should be supported by an appropriate tool. This claim is realized for
example by the ARIS-Toolset [Sch94]. The ARIS model contains slightly different
views and concepts and thus the tool set as well. But in principle this tool set can be
used to develop an enterprise model which serves as the base for the decision whether
to build a KBS or any other means of reorganisation. ARIS is not specifically headed
towards building KBSs: it does not support the modelling of the expertise view.
Therefore we extend our MIKE-Tool, which then contains mainly three different sets
of views. The first view is the so called elicitation model (not contained in figure 8).
The second subset consists of those views which serve to model the environment, i.e
the organisational view, the staff view, the working tool view, the communication/
cooperation view, the data view, the source view, and mainly the process view. All
these views are interrelated by several relationships (as outlined in figure 8). The third
subset consists of the expertise view, which is decomposed into three different layer
(domain layer, inference layer, and task layer). The two sets are connected mainly via
the process view, the data view, and the source view. So this tool describes business
processes and tasks and relates them to problem solving methods and tasks of the
expertise view and the data of the enterprise as part of the domain layer of the model of
expertise resp. Following MIKE’s philosophy of modelling, also for the enterprise
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views an elicitation has to take place: the result of this elicitation consists of natural
language protocols, images or sound files. The techniques, that MIKE offers for con-
structing the structure model, can also be used to construct the semiformal enterprise
views: The informal protocols are structured and interpreted to constitute the different
views. These views are linked to one another by defining relationships between related
entities. Furthermore a certain kind of link (elicitation link [Neu94]) is established
automatically between the protocols and the structured information. Thus everything
that is modelled can be traced back to the protocols and thus is put into the correct con-
text. By that inconsistencies and failures during modelling can be found and the com-
munication between the modeller (knowledge engineer) and the information provider
(expert) becomes easier.
The business modelling process was started because certain problems arose which
obstructed business goals. The areas surrounding these problems and goals should be
modelled in more detail than other (possibly less relevant) areas. If a relatively stable
state is reached a decision must be made which states how to solve these problems. If
the decision yields constructing a KBS then the second subset of views becomes rele-
vant. Further information must be elicited to model problem solving behaviour, so fur-
ther protocols are produced which complete the input for the expertise view. Now
MIKE’s structure model is defined. This is done by identifying entities relevant both in
the expertise view and in the business views and linking them. Also all elicited proto-
cols may contain relevant information for defining a problem solving process. Largely
this process resembles the regular specification process in MIKE, i.e. informal infor-
mation (from protocols) is interpreted and structured to yield a semi-formal model.
The main difference lies in the fact that also semi-formally modelled information con-
tained in "outside" models (i.e. the business views) has to be considered in the structur-
ing process. In that way the higher level business views are closely connected with the
structure model in the expertise view. The next step of modelling in MIKE consists or
formalizing the semi formal structure model to constitute the formal model of exper-
tise specified in the language KARL. This specification can be tested because KARL is
an operational language so that the KBS may be evaluated (in the business setting) by
prototyping.

5   An Example Model

5.1  Introduction

To illustrate the ideas we present an example model using the primitives of OMT. The
example was derived during the WORKS project. The aim of the project was to build a
KBS to support industrial designers concerning ergonomic questions. However, in the
course of the project it turned out that "just" a KBS is not enough: large portions of
knowledge can only be represented informally, knowledge is built through lessons
learned and case studies, and many process steps in the design process have to be sup-
ported. Therefore we are aiming now for a knowledge management system, incorpo-
rating many techniques. For the requirements elicitation of this system the process of
industrial design was modelled and analysed for support needs in some design compa-
nies. Parametric design problem solving (see [MoZ96]) was found as one possibility to



support the design process. In the following we present a simplified version of these
process models and show, how a specific problem solving method (modelled in the
expertise view) is integrated into the whole design process. We elicitated several
views, but due to the lack of space (and because the modelled companies were rather
small), we only present the core views (data, process and expertise view).

5.2  The Data View

During the design process several documents are created or used (cf. figure 9), e.g. a
briefing document delivered by the customer specifying initial requirements for the
design object, general information about similar products or usable components in the
design task, a design object description where e.g. drawings or the component archi-
tecture is defined and elaborated. Physical models of the design are created and tested
against the requirements. The documents created in the design task have usually a spe-
cial structure. This structure can be made explicit.

5.3  The Process View

The design process modelled in figure 10 is usually performed by one person, so it is
located on the job part level (figure 7). The task "design process’’ is decomposed into
seven subtasks. To elaborate the process model we have to define the control flow (by
statecharts) and the dataflow between the subtasks. One subtask is viewed as a state of
the overall task "design". Events in the statechart (depicted with the arrows) specify
when the task performs a state transition from one state to another (see figure 10 part
2). Dataflow diagrams as used here resemble KADS’ inference structures (cf.
[ScW93]) and use the data view for defining the concepts of the dataflow.

5.4  The Expertise View

The simplified design process presented above shows several opportunities for compu-
ter based support, e.g. document management, organisational memory, CAD, etc. We
focus now on a knowledge based system aiming at supporting the "Technical &
Functional Elaboration" step of the design process. At this step of the design process
most components, possible assignments for the components, constraints and require-
ments are known. This configuration leads directly to problem solving methods for
parametric design ([MoZ96]). We integrate the first decomposition level of the prob-
lem solving method "CMR" (complete model then revise) into the design process (cf.
figure 11). At this decomposition level the PSM is rather simple. However, it is useful
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for demonstrating the integration of PSMs into an business process and it is simple to
extend this CMR version to a full fledged PSM. We first deal with the data view and
the domain/case knowledge. We have chosen different concepts, so we have to intro-
duce a mapping association between the concepts of the data view and the concepts of
the domain/case knowledge. The mapping association has to perform an ontology
mapping between the two different levels.
The task decomposition of the step "Technical & Functional Elaboration" is just the
two steps of the PSM CMR: complete design model and revise design model. So in the
statechart the two subtasks can be viewed as substates of the "Technical & Functional
Elaboration" state.
In the dataflow diagram the dataflow in the expertise view is just a refinement of the
dataflow in the process view. The mapping association performs the mapping of the
documents of the overall task to concepts usable for the PSM: For every data store in
the right dataflow diagram there has to be at least one corresponding (through a map-
ping association) data store in the left dataflow diagram.
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6   Related Work

The  importance of capturing the characteristics of the workplace context in which a
KBS should be used is stressed in [VaM94]. This approach proposes a so-called work-
place ontology to describe among others the organizational embedding of the system,
available resources, and expected problems. However, in contrast to our approach,
there does not exist an explicit model of the workflow the KBS is embedded in. I.e. the
proposal of Vanwelkenhuysen and Mizoguchi is representing static aspects of a work-
place, whereas our approach also takes into account the dynamic aspects of a work-
place context.

Another widespread modelling approach (including tool support) suitable for compari-
son is ARIS (“Architektur integrierter Informationssysteme”, integrated information
systems architecture [Sch94]). The architecture or basic orientation frame of MIKE
and ARIS is given by two dimensions orthogonal to each other. In one dimension, both
approaches distinguish distinctviews on the object worlds to be modelled. The dimen-
sion ‘degree of formalisation’ in MIKE (informal, semiformal, formal) corresponds to
the dimension oflevels in ARIS (application level, data processing concept level,
implementation level). Both dimensions refer to increasing formalisation or data
processing orientation, respectively. However, ARIS does not consider informal mod-
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els, so a reference from the semiformal models of the application level to respective
primary inquiry information cannot be realised. Relevant modelling aspects for MIKE
that are not supported by ARIS are for example the modelling of knowledge (expertise
view), qualification profiles of employee groups (staff view), the distribution of tasks
(cooperation view), and the communication (communication view) between human
and computer.

The reference scheme of [RaV95] is similar to ours: they define a reference scheme
with a non standard notation for business modelling and show an operationalisation
with high level petri nets. We, however, focus on the standard notation OMT and espe-
cially the interface between knowledge engineering (esp. problem solving methods)
and business process modelling.

In [KiB94] the notion of an Enterprise Model is introduced. Such an Enterprise Model
is composed of several submodels: objectives model, activities and usage model, actors
model, concept model, and information systems requirements model. In that way, the
Enterprise Model aims at capturing all aspects which are relevant when developing an
information system in a business context, i.e. it defines a meta-level framework which
specifies the type of knowledge which has to be modelled within each of the submod-
els. We can interpret our approach as a concrete instance of such a meta-model, i.e. as
a proposal of how to represent such submodels and their relationships.

A meta-model approach for modelling business processes is described in [JJP+96].
Jarke et al. propose the definition of a language meta model which can be used to
describe different views on business processes. Their proposal for a meta language
aims at modelling quality-oriented business processes and puts emphasis a.o. on sup-
porting the negotiation process which is needed to achieve coherent views. On the
other hand, their approach does not consider the development of a KBS and does not
pay much attention to the persons working in an organisation.

The Brahms-Framework (cf. [CSS+96]) is oriented towards the informal modelling of
scenarios in a situated way: every activity of an employee is collected and described in
a so called workframe. A workframe contains a semiformal description of an activity
which can be further analysed. Also Brahms’ models are somewhere between cogni-
tive models and business process models regarded to the level of detail. The main dif-
ferences to our approach is that we don’t focus on informal aspects of an enterprise:
instead we model several views of an enterprise aiming at a smooth transition from
business process models to problem solving methods using a standard graphical nota-
tion from software engineering. Also Brahms is not especially directed to the develop-
ment of KBS.

The organisation model of CommonKADS [HBM+96] is oriented towards knowledge
engineering. The organisation model is constructed when a project has been set up for
building a KBS. This is in contrast to our approach which considers the development
of a KBS just as one alternative for achieving a business goal. Furthermore
CommonKADS does not support graphical modelling in a unified modelling language:



e.g. the process constituent is not very elaborated: no description method is provided to
allow a modelling of business processes and to link them explicitly with the model of
expertise.

It is not very surprising, that the entities and concepts dealt with in other modelling
approaches are very similar to ours. It would be very surprising, if this would not be
the case. However, none of the approaches has paid attention to the following: integra-
tion of the development of knowledge based systems in a business process reenginee-
ring methodology for enterprises. We achieved this by defining a common model for
enterprise modelling [DES96], defining a reference scheme usable for many different
problems and proposing a common modelling language for the reference scheme,
which is usable in enterprise modelling, software engineering and knowledge engi-
neering.

7   Conclusion and Future Work

We defined an enterprise meta model and showed, how it is connected to model-based
knowledge engineering: as mentioned above, by using the MIKE approach to model
the business views as well, the modelling of the KBS is tightly connected with busi-
ness modelling. In that way relevant information can be extracted from according
views. It is already structured and serves as a reference because of the links established
from the model of expertise to the process and data view and to all the other business
views. Thus traceability of information or requirements is highly supported by this
integration of BPM and KBS development.

The generic process model of [DES96] does not state explicitly how solutions to busi-
ness problems should look like. These solutions could consist of a KBS, an informa-
tion system, a workflow engine or any other means of business functions. In this aspect
the MIKE approach can be useful in a more generic way: although it is oriented
towards building KBS, parts of it can be used as well for developing other kinds of
software, i.e. MIKE could be viewed as the basis for a general requirements modelling
and system specification method for knowledge management systems.
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