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Abstract

While successful knowledge management depends on
numerous organizational and psychological aspects, the
effective documentation, dissemination and utilization of
knowledge recommends the introduction of computerized
systems to manage knowledge. The design of such a system
requires a notion of knowledge that allows to distinguish it
from information as it is handled by traditional information
systems. In this paper, a pragmatic notion of knowledge is
suggested. On the one hand, it is inspired by some charac-
teristics of knowledge stressed in philosophy. On the other
hand, it reflects ideas about knowledge as a corporate asset
and as subject of organizational learning. Against this
background, a number of requirements which should be
fulfilled by a system that manages knowledge are de-
veloped. They result in suggestions for the content as well
as for the architecture of a Knowledge Management System

(KMS). Different from organizational memory systems, the

proposed KMS features a high level of formal semantics.
Different from expert systems or decision support systems,
a KMS does not only help with individual problem solving.
In addition to that, it provides a medium to foster discour-
ses between people with different perspectives. Both, con-
tent and architecture, are inspired by languages that are
part of a method for enterprise modelling. To give an idea
of the content a KMS provides, some of its various views
are illustrated from a user’s perspective. After that, the ob-
Ject-oriented software architecture is described in more de-
tail by various excerpts from object models on different le-
vels of abstraction. It emphasizes the reuse of existing, state
of the art knowledge and allows for individual revisions
and enhancements as well. The architecture also includes
an interface level layer that helps with the semantic inte-
gration of KMS and traditional IS. Both, content and archi-
tecture of the suggested KMS are one out of many possible
solutions. For this reason, we will also briefly discuss the
pivotal challenges that have to be faced by research in
knowledge management if it includes the design of specia-
lized sofiware systems.

1. Introduction

Knowledge management aims at concepts and theories
that help to generate, organize and leverage knowledge in
social settings. That recommends to focus research in gen-
eral on cognitive, social, cultural and organizational
aspects. In particular, this includes processes of "organiza-
tional learning" ([6], [19], [27]), organizational measures
to promote the exchange of knowledge (for instance: [20]),
incentives for the acquisition, documentation and dissemi-
nation of knowledge as well as the reconstruction of spe-
cific knowledge domains through "ontologies" [13]. In
addition to social and psychological aspects, information
technology - if applied in a sensitive way - can be a very
effective driver of successful knowledge management.
The management of knowledge by specialized software
improves availability, offers measures to adapt the mode
of access to knowledge and its presentation to individual
preferences and allows to deploy specialized software that
operates on digitized knowledge. To give a few examples
for functions that could be performed by software:
retrieval, decision support, simulation, teaching.

Despite the obvious relevance of information technol-
ogy for knowledge management, there has been only little
work on the design of software for knowledge manage-
ment. The term "organizational memory" has been intro-
duced for a category of information systems that serve to
represent knowledge that is subject and result of organiza-
tional learning. However, usually the descriptions of orga-
nizational memory systems remain on a vague level or
they are essentially characterized as hypertext or hyperme-
dia systems (for instance: [7]). On the other hand, there are
numerous systems that deal with the representation and
application of knowledge. To name a few: decision sup-
port systems (DSS), management information systems,
expert systems (XPS). Assuming that it makes sense to
define a type of software that we could call knowledge
management system (KMS), we have to face a number of
guestions:

+ What are the specific characteristics of knowledge com-
pared to information or data?

* What is the difference between information systems in
general and KMS?



*  What is the difference between KMS and specialised
systems like organisational memory systems, knowl-
edge based systems etc.?

* Are there any general requirements, a KMS should ful-
fil?

+ Is it possible to provide a KMS with a generic body of
knowledge that can be used in (almost) any company?
The answers that are developed in this paper suggest

that there are substantial similarities between knowledge
management systems and conceptual enterprise models.
Against this background, we will propose an architecture
of a multi-perspective KMS as well as its generic content
that can be applied to and refined for a wide range of com-
panies. Both, content and architecture, are inspired by a
method for enterprise modelling that has been developed
during a period of several years ([8], [9]). The architecture
is illustrated in more detail by various excerpts from object
models on different levels of abstraction. It emphasizes the
reuse of existing, state of the art knowledge and allows for
individual revisions and enhancements as well. In the long
run, it is not desirable to regard a KMS as an isolated sys-
tem. Therefore, we will outline how to integrate KMS with
existing information systems. We will also briefly discuss
the chances and pitfalls to be expected from KMSs that
become a vital part of corporate knowledge management -
in terms of knowledge creation and validation.

2. Subject and Representation of Knowledge

Any attempt to define the term knowledge has to face a
dilemma. On the one hand, knowledge - both as part of
colloquial and scientific language - seems to be a self evi-
dent term with no need for further explanation. Neverthe-
less you can find many deviating definitions of knowledge.
That makes it probably impossible to find a definition that
is compatible with most existing notions of knowledge. On
the other hand, knowledge represents a phenomenon that is
very difficult to reflect upon: While we can speak about
knowledge, any insight to knowledge can be regarded as
knowledge itself. Similar to language we can differentiate
between knowledge and knowledge about knowledge
(meta knowledge). But although we can do that over many
levels, in the end we cannot avoid a regressum ad infini-
tum. For these reasons, it seems to be a frustrating endeav-
our to develop a comprehensive definition of knowledge.
Fortunately, such a definition is not necessary for our pur-
pose. We mainly need a pragmatic image of knowledge
that is suited to differentiate KMS from traditional infor-
mation systems.

At the same time, it is not satisfactory to simply refer to
the colloquial meaning of knowledge. In this case, propos-
ing knowledge management systems would mean to intro-
duce just another label that benefits from the mystification
of an impressive term. However, because of the deep com-
plexity of the term, we will not suggest yet another defini-
tion of knowledge. Instead we will focus on aspects of
knowledge that are relevant for its management by
machines and that are suited to deduct essential features of

systems we could call knowledge management systems.

2.1 Knowledge and Information: A Prelimi-
nary, Pragmatic Differentiation

In philosophy, knowledge is essentially related to cog-
nition, intellectual discovery, explanation and understand-
ing. It is differentiated from beliefs. Therefore there is
emphasis on methods to structure and evaluate scientific
knowledge ([21], [14], [18], [25]). In sociology, the focus
is on the social construction of knowledge, which includes
the relationship of knowledge, language and power ([3]).
While there is no clear difference to the term "informa-
tion", the analysis of information is usually stressing other
levels of abstraction. Within the engineering disciplines,
information theory is focusing on mathematical descrip-
tions of processing and transmitting information. The term
information is usually defined as a probability for events
([24]). Semantic information theories (like [2]) on the
other hand focus on the formal representation of meaning
by symbols. In both cases, information is regarded as for-
mal patterns only.

While these philosophical considerations do not allow
to directly distinguish KMS from other types of informa-
tion systems, they provide some hints: Knowledge is
related to describing, analyzing, understanding and even-
tually changing the world that surrounds us. Applied to the
context of this paper - corporate knowledge - we do not
consider any real world domain, but only business firms
and their relevant surroundings. In addition to that, knowl-
edge in this context is regarded as an organizational and
not just an individual asset. That implies adequate mea-
sures to communicate and evaluate knowledge. Against
this background, corporate knowledge - in contrast (not
necessarily opposed) to information - can be characterized
by the following features:

Understanding and Reflection

Knowledge implies perception and thinking. Hence,
there is emphasis on reflecting upon ways to organize the
business and to accomplish competitive advantage. This is
different from the information that is needed on an opera-
tional level: For pragmatic reasons it will usually be no
subject of further intellectual investigation. In other words:
Knowledge describes how we understand our surrounding.
Therefore, knowledge is usually associated with a higher
level of abstraction. It is expressed by propositions about
classes or concepts rather than by statements about single
instances. Information systems typically contain represen-
tations of numerous instances. The conceptualization of
instances of the same kind (through classes or types) hap-
pens usually outside the boundaries of the system that the
user has access to.

Scepticism and Evaluation

Knowledge reflects assumptions about actual or possi-
ble domains. These assumptions may be more or less ade-
quate or even plain wrong. Applying such a sceptical view



suggests that users of such a system should regard the con-
cepts/statements it represents as revisable - instead of
taking them for granted. It also recommends to provide
comprehensive reasons for the knowledge presented to the
user.

Communication and Dissemination

Within an organisation, communication is a prerequisite
to evolve and disseminate knowledge, while knowledge in
turn can be regarded as a medium to foster communica-
tion. It has to be taken into account that - at least in larger
organizations - various terminologies or specialized lan-
guages are used to express knowledge. Language barriers
often cause friction and misallocation of resources. Bridg-
ing these gaps requires special knowledge that we could
call interface or translation knowledge.

Subject and Result of Organizational Learning

In social settings, individual judgement of situations or
concepts is often not sufficient. Instead, it is required that
many people agree on common interpretations. Hence, the
content of a knowledge management system should be
regarded as subject of as well as a medium for organiza-
tional learning.

2.2 Some Remarks on Formalisation

Knowledge that can be communicated can usually be
represented on a digital computer by deploying adequate
types of multimedia representations. However, when it
comes to the design of efficient software, representing
knowledge merely as sets of symbols is hardly satisfac-
tory: Only if symbols are supplemented by formal seman-
tics, they allow for useful interpretation by a machine. The
more semantics is specified for a particular representation,
the better are the chances for the implementation of power-
ful retrieval or navigation mechanisms. Formalization is
also a prerequisite for deploying inference procedures, for
automatic decision support or for simulation. In addition to
that, formalization fosters the integrity of the represented
knowledge because it allows to define and control more
powerful constraints.

These considerations recommend to formalize knowl-
edge on a high level of semantics. However, formalization
does not come without pitfalls. This is especially the case
if the knowledge that is stored within a KMS is to express
human understanding and reflection about an organization
and its surrounding. Within theory of knowledge there has
been a long debate about the limits of formalization. Pro-
ponents of a hermeneutic approach are convinced that
human understanding cannot be completely represented in
a formal language. On the other hand, (neo-) positivists
argue that in the long run it is possible to reconstruct
understanding with substantial explanations expressed in a
formal language. While we do not see a chance to establish
objective reasons for any of these positions, there is evi-
dence that there are terms/concepts we can talk about (they
refer to common knowledge) without being able to formal-
ize their semantics in a satisfactory way. Sometimes, and

this is typical for traditional information systems, it is not
necessary to formalize the entire semantics of a concept.
Instead, an abstraction that deals only with a little part of
the concept is sufficient. For instance: The description of a
customer or a product is usually restricted to a few (for-
mal) attributes. However, reflecting upon and (re-) orga-
nizing a business will usually include concepts that balk at
formalization. For instance: competitive advantage, cus-
tomer satisfaction, motivation, job enrichment etc.

Against this background, it would not be appropriate to
restrict the content of KMS to formalized knowledge.
Instead, the knowledge represented in a KMS should be
formalized as long as formalization is not too expensive or
accompanied with dysfunctional bias that is caused by
overabstraction/oversimplification. Otherwise it is accept-
able to store knowledge with (multi media) representations
(natural language descriptions, figures, photos etc.) that do
not incorporate formal semantics but that are of value for
the human user.

3. Consequences for the Design of Knowl-
edge Management Systems

The features of knowledge we have suggested as rele-
vant for our purpose are abstract in nature. To develop a
more concrete notion of a KMS, we will first propose a
number of requirements a KMS should fulfil. Against this
background, the contents of a KMS and its presentation is
illustrated from a user perspective.

3.1 Requirements

In general, a KMS should serve everybody who is
involved in processes of understanding, evaluating and (re-
) organizing the business. Due to the nature of these tasks,
the primary focus groups include consultants (internal and
external), new employees who have to understand the
company in general and their task in particular, executives,
system analysts as well as customers and suppliers that
participate in cross-organizational business processes. A
KMS should provide these groups with relevant knowl-
edge. At the same time it should support the documenta-
tion and exchange of knowledge. The following require-
ments reflect this purpose in more detail:

Emphasis on Conceptual Level

Rather than providing data about a large amount of
instances, a KMS should offer definitions of concepts that
are needed for the description and analysis of a corpora-
tion. To give a few examples for such concepts: corporate
strategy, organizational unit, business process, task,
employee etc. Note that these concepts are usually not
defined independently from one another. Instead, their
semantics will usually include relationships between con-
cepts. For instance: An employee is assigned to one or
more organizational units. The concepts have to be accom-
panied by rules that define how to apply them in order to
model certain phenomena - for instance a type of business
process. Therefore we could also speak of languages and



their application.
Reuse of Existing Knowledge

Although there is no unified terminology for the
description of corporate knowledge, there are a number of
elaborated and well documented concepts available - pro-
vided, for instance, by text books of corresponding disci-
plines. This is also the case for the documentation of rele-
vant causal relationships. A knowledge management sys-
tem should provide an adequate body of existing knowl-
edge. This is for various reasons. The reuse of knowledge
does not only contribute to the economics of a KMS. It
should also improve the overall quality of its content. In
addition to that it fosters communication by referring to a
body of knowledge (we could also say: to languages)
many people are familiar with.

Convenient and Safe Adaptation to Individual Needs

Sometimes the concepts provided by a KMS will not
satisfy individual requirements. Therefore a KMS should
allow to modify concepts. For instance: If the conceptual-
ization of a task within a business process is not satisfac-
tory in a particular case, there should be a way to change
its semantics. However, in order to support the integrity of
a system, it is not a good idea to allow for arbitrary modifi-
cations.

Intuitive Understanding

Often, the knowledge stored in a KMS represents a
complex context. Nevertheless, in order to serve its pur-
pose, the system should provide this knowledge in a com-
prehensive way. The user should be able to understand the
contents of a KMS up to a degree he is interested in. For
this purpose, a KMS should give the user a chance to
reconstruct concepts he does not understand by allowing to
trace them back to concepts he is familiar with. An intui-
tive access to knowledge does not only depend on ade-
quate semantics. The concepts as well as the artefacts
(models) the user can design by applying them should also
be rendered in a illustrative way. That recommends to offer
representations which are common within a target group..

Adequate Level of Formalization

In current practice, graphical representations are often
drawings without any domain level semantics. For exam-
ple: A consultant draws an organizational chart or the
model of a business process either by hand or with a
graphical tool. For reasons explained in 2.2 such a poor
level of semantics is not satisfactory for a KMS. Instead,
the knowledge managed within a KMS should be formal-
ized to a degree described in 2.2. That does not necessarily
mean, however, that all the details of a formal specification
have to be presented to every user.

Support of Multiple Perspectives

In order to support different users and different tasks, a
KMS should provide various perspectives on the knowl-

edge it stores. Managing complexity recommends to offer
different levels of detail. For instance: Sometimes it will
be sufficient to get a description of a business process that
is restricted to an outline of the temporal relationships
between high level tasks. In other cases it may be impor-
tant to provide a comprehensive description of every task
within the process as well as of the required resources. The
plethora of intellectual tasks to be performed in an organi-
zation is usually accompanied by a separation of concerns:
Classes of problems are related to certain professional
communities. In order to support these communities, a
KMS should provide concepts that relate to corresponding
specialized terminologies and abstractions. To give an
example: A system analyst is interested in descriptions of a
business process that include data or object models of
required and produced information, while a controller may
be more interested in concepts that allow to measure the
performance of a process.

Integration of Perspectives

While there is certainly need for specialization, it is of
crucial importance to foster communication between peo-
ple with different professional backgrounds. Especially in
those cases where there is a cultural chasm between differ-
ent groups (like business people and information technol-
ogy professionals), a KMS should help to avoid redundant
work and conflicts that block the effective use of
resources. This purpose can be served by a conceptual
integration of perspectives. Two perspectives are inte-
grated by introducing a set of common concepts. In addi-
tion to the conceptual integration through common con-
cepts, the gap between different communities can also be
narrowed by providing comments/illustrations of concepts
for non-experts. Note that the quest for integration is not
restricted to different knowledge perspectives. Knowledge
enriches information that is related to it, while information
(focusing on the operational level) may contribute to a fur-
ther illustration of knowledge. That recommends a tight
integration with an existing IS.

3.2  Outline of a Multi-Perspective Knowledge
Management System

The requirements we have proposed still allow for a
wide variety of systems. As with any other IT artefact, it
would be presumptuous to claim one best solution. The
following outline of a KMS is only a suggestion of how
such a system could look like. It is inspired by a method
for enterprise modelling called MEMO ("Multi Perspec-
tive Enterprise Modelling", [9]). This analogy is not too
surprising: Models of an enterprise capture knowledge. At
the same time, they should serve as a medium to foster
communication between people with different goals, pref-
erences and attitudes. There is only one essential differ-
ence: Enterprise models are usually regarded as instru-
ments that are primarily used for the design and the intro-
duction of information systems. In contrast to that we
regard a KMS as a system that permanently represents rel-
evant knowledge and that is - at least in the long run - inte-



grated with the corporate information system.

A KMS should represent different perspectives on an
enterprise. However, it is not obvious how to identify
appropriate perspectives. Publications on enterprise mod-
elling include a number of different suggestions ([26],
[22]). In accordance with MEMO we suggest three main
perspectives: strategy, organization and information sys-
tem. Since each of these perspectives is still complex on its
own, each of them is differentiated into five aspects: struc-
ture, process, resources, goals, environment.

Fig. 1 illustrates this abstract overview of a multi-per-
spective KMS. The various foci (a focus is a particular
aspect within a certain perspective) within this framework
are illustrated by characteristic terms. From a user’s point
of view, the framework presented in fig. 1 can be regarded
as the "main menu" of the system that offers different foci
to "zoom" into. One or more foci are represented within a
particular view of the KMS. For instance: The foci "Orga-
nization/Process", "Organization/Resources" and "Organi-
zation/Goals" are represented together within descriptions
of business processes. The focus "Information System/
Structure" is represented by an object model. According to
our preliminary characterization of knowledge, the empha-
sis of a KMS would be on a conceptual level. A conceptual
level includes descriptions of more or less complex con-
cepts. For instance: a fype of a business process, a fype of
an organization structure, a fype of an information struc-
ture. In order to foster consistent descriptions, a KMS
includes a meta level (we could also say: a knowledge
scheme) that provides abstract concepts within specialized
modelling languages that are used to describe more con-
crete concepts. For example: The model of a business pro-
cess can be created by using a process modelling language.
Such a language includes an abstract concept of a business
process. It defines that a business process may be aggre-
gated from many other processes. A process may refer to
certain resources. One or more organizational units may be

Aspect

Resources | Structure

Process

in charge of a particular process instance. The meta level
should provide generic, state of the art knowledge, compa-
rable to a proven specialized terminology. The conceptual
level on the other hand represents knowledge that reflects
the specific situation in a particular company. However,
the conceptual level allows to reuse existing knowledge
from external sources, too. During the last years, the idea
of so called reference models for certain types of business
firms has gained increasing popularity (for instance: [22]).
These models describe perspectives of certain types of
business firms - for instance types of organizational struc-
tures and business process types for insurance companies.
They are to provide carefully developed blueprints to sup-
port organizational design and the design of information
systems. In practice, reference models are provided with
widely spread business software, like SAP/R3. They serve
as an additional documentation as well as an orientation
for re-organizing the business in order to adapt to the soft-
ware. Fig. 2 illustrates relevant views, a KMS should pro-
vide as well as the relationships between these views.
While the views emphasize a graphical representation,
they also include textual descriptions.

A multi-perspective KMS does not only provide knowl-
edge on different levels of abstractions and for different
tasks. In addition to that, it allows to navigate through an
enterprise on different paths. Thereby a user has the
chance to enrich his preferred perspective with related
ones. Also, it serves as a medium for focused discourses:
Starting with the highest level (fig. 2) the different partici-
pants of a discourse could literally point to the subject they
are interested in. On a more detailed level, the KMS allows
to interconnect concepts/instances that are part of different
views. Notice that such an approach is different from those
organizational memory systems that are implemented as
hypermedia systems. A KMS includes more semantics and
makes sure that relevant concepts are structured according
to common standards (ensured by modelling languages
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Fig. 3: Levels of Abstraction within a particular View and Relationship to corresponding Aspects of an IS

and corresponding editors). Therefore it allows for more
powerful machine operations. For instance: "show all
types of business processes", "show the current corporate
strategy", "calculate the bottlenecks within a particular
business process type", "show all types of business pro-

cesses the data processing department is involved in". A
user who has selected a particular view may either move to
a higher level that provides meta descriptions of the actual
level or "drill down" to a lower level. Fig. 3 illustrates the
different levels of abstraction provided by a KMS from a



user’s perspective.

While a KMS clearly stresses these "knowledge" levels,
it is important to integrate it with the operational levels
stressed by traditional IS, too. From the user’s point of
view there is an obvious semantic relationship between the
conceptual level and the operational level: The operational
level manages instances of the concepts defined on the
conceptual level. To give an example: On the conceptual
level one would describe the business process type "Order
Management" (see fig. 3). Within a traditional IS, the user
would either explicitly or implicitly deal with a particular
process instance. In addition to that, creating and initializ-
ing instances could be done in order to provide a more
illustrative representation or to prepare for simulation.

4. An Architecture for Knowledge Manage-
ment Systems

An architecture of a KMS should cover the different
levels of abstraction and their interdependencies. The
architecture we propose here has been inspired by the
specification and use of modelling languages within
MEMO. In order to take advantage of the relatively high
level of abstraction offered by object-oriented languages,
the architecture is designed and specified in an object-ori-
ented way.

The architecture proposed for KMS in this paper con-
sists of three layers. The meta level layer serves to specify
and manage terminologies or languages as well as the edi-
tors used to manipulate models written in these languages.
The conceptual level layer serves to create and manage
models. In other words: It includes instances of the editors
as well as instances of the language definitions defined on
the meta level layer. In order to allow for a seamless inte-
gration with traditional IS, it is necessary to provide an
adequate interface. While the concrete definition of such
an interface depends on the characteristics of a specific IS,
there is a level of abstraction that is typical for IS. The
interface level layer is to provide concepts on such a level
of abstraction.

4.1 The Meta Level Layer

This layer, which we could also call the terminology or
language layer, consists of classes that serve to reconstruct
meta models (language descriptions) and provide addi-
tional functionality needed for special purpose modelling
editors. At present time, MEMO includes specifications of
three special purpose languages: The MEMO Organization
Modelling Language (MEMO-OrgML) provides concepts
to describe organization structures and associated business
processes. The MEMO Strategy Modelling Language
(MEMO-SML) is based on the reconstruction of various
approaches to guide strategic planning - like Porter’s value
chain concept (for an overview see [11]). Finally, the
MEMO Object Modelling language (MEMO-OML,
[Fra98]) is a specialized language for software developers.
Hence, it is the language of choice for representing the
information system perspective. With respect to the design

of a KMS, the MEMO-OML is of outstanding importance,
since it is used to reconstruct the other languages for their
use within special purpose editors (like an editor to manip-
ulate a value chain or a business process). The object
model rendered in fig. 4 illustrates the content of the meta
level layer. The object model also shows how the different
languages are integrated: by connecting the corresponding
object models through common classes. The graphical rep-
resentation of the object model is accompanied by struc-
tured descriptions of classes and formal constraints. Only
as an illustration, one constraint in fig. 4 is expressed in the
formal language GRAL ([12]). While the meta level can be
accessed by every user of a KMS, it should not be modi-
fied by users. The languages/terminologies provided by
the meta level layer are complex and valuable generic
knowledge. The object model in fig. 4 which is only a
small excerpt of the overall object model of this layer illus-
trates the complexity of such concepts. While the extent of
this paper does not allow for a comprehensive description
of the model, the following outline may give an impression
of the meaning associated with the concepts of the meta
level.

The key concepts for modelling business processes are
represented by the classes ProcessType, ProcessUse, Con-
textOfProcessUse, InputSpec, OutputSpec and Event. Pro-
cessType is an abstract class that is specialized into two
concrete classes: ComplexProcessType and BasicPro-
cessType - with ComplexProcessType being composed of
n ProcessType (see the recursive definition in fig. 4). In
order to differentiate between many occurrences of the
same ProcessType within a ComplexProcessType, we
introduced the class ProcessUse. A ComplexProcessType
may be composed of many ProcessUse, each of which is
assigned exactly one ProcessType. In case the decomposi-
tion hierarchy of a ComplexProcessType contains more
than one occurrence of a particular ComplexProcessType,
there is need to differentiate between the associated Pro-
cessUse. For instance: A business process is composed of
n ProcessType “Write User Documentation” which is
aggregated from - among other things - the ProcessType
“Create Figures”. The different occurrences of “Create
Figures” within “Write User Documentation” could be dif-
ferentiated by their associated ProcessUse. To differenti-
ate between identical ProcessUse within different occur-
rences of “Write User Documentation”, every correspond-
ing ProcessUse would be assigned to exactly one Con-
textOfProcessUse. A ProcessType may require an
InputSpec and may produce one or more OutputSpec,
which are specifications of the required input (resources,
objects, media ...) and the produced output. Other classes
on this level serve to model corporate strategies (like Val-
ueChain, Activity ...).

4.2 Conceptual Level Layer

This layers serves to create, edit and store conceptual
models. For this purpose, objects are instantiated from the
classes that constitute the meta level layer. The editors
have to ensure that the models are compliant with the lan-
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guage definitions on the meta level. While the conceptual
models are rendered with specialized graphical notations,
their semantics is defined within the objects that are
instantiated from the meta level classes. Note that these
instances (like an instance of BasicProcessType) still
describe types, not concrete instances. From a software
engineering point of view, this is an important restriction,

Excerpt from the Object Model on the Meta Level. The Focus is on the organizational Perspective

since it is not possible to derive concrete instances simply
by instantiation: Usually, an instance cannot be instanti-
ated from another instance. Different from the meta level,
the content of the conceptual level will usually be created
and manipulated by the users of a KMS. For this purpose,
you would use the various editors to create objects of par-
ticular classes and change their state by applying the func-



tions provided by the editor.

This layer requires an adequate runtime system for
object management - like a programming language envi-
ronment, an object-oriented database management system
or both. Among other things, object management includes
the instantiation and release of objects.

4.3 The Interface Level Layer

Usually, object-oriented languages distinguish between
classes and objects. Apparently these two levels are not
enough for our purpose: If a concept on the meta level
(like ComplexProcessType) is specified as a class, it can
be instantiated into a particular object with the name
"Order Management". However, it is not possible to create
an instance from an instance - that you would need in order
to represent a particular process. Within a traditional IS -
no matter whether it includes an explicit or rather an
implicit notion of a business process, the user would deal
with a particular instance that has a specific state. Since the
concepts of the interface level layer cannot be created from
the conceptual level through instantiation, we suggest to
generate representations that are appropriate to serve as an
interface to traditional IS. We assume that such an IS is
specified in an object-oriented way, too. Therefore, the
interface level would consist of object models or class def-
initions, a particular IS could be instantiated from. In addi-
tion to static object models, one would also need func-
tional and dynamic descriptions - such as message flow
diagrams, state charts or specific languages to describe
workflows. With respect to the protection of investment, it
is a good idea to use standardized representations, like the
Unified Modelling Language (UML, [4]), the Object Defi-
nition Language (ODL) as part of the ODMG standard
([CaBa97]) for object-oriented database management sys-
tems or the WPDL as part of the WFMC standard [28] for
the specification of workflows. Concepts appropriate for
the instance level layer can be generated from correspond-
ing concepts on the conceptual level layer. Usually, gener-
ation is accompanied by the loss of semantics (certain
aspects of the source have to be neglected; this is espe-
cially the case with the current version of the WPDL) as
well as by adding further semantics (like the specification
of user interfaces or information required by a compiler).
Unfortunately, that compromises the promises of integra-
tion: It is not possible to simply generate a new version of
the interface level layer whenever the conceptual level
layer has changed. Therefore generation recommends to
apply restrictive policies for code or model management.
In order to overcome this problem, it is necessary that stan-
dardized languages which are used to specify schemata for
IS provide richer semantic concepts.

Usually, an IS will have been developed before a KMS.
In this case, the (hopefully) existing schema information of
the IS has to be mapped to the generated schema (which
will usually imply a further loss of semantics).

5. Conclusions

Based on a pragmatic notion of knowledge - which,
nevertheless, is in line with some characteristics of knowl-
edge stressed in philosophy - we have proposed the con-
cept of a multi-perspective KMS. It is characterized by an
object-oriented architecture as well as a generic body of
knowledge. This is different with other systems that deal
with corporate knowledge. DSS are not associated with a
specific architecture. Often, publications about DSS do not
even touch this topic. XPS usually feature a specific archi-
tecture that is based on the separation of a declarative
knowledge base and an inference engine. In most cases,
they are not based on an object-oriented architecture.
Therefore the integration with an existing IS is often hard
to accomplish. Different from DSS and XPS, a multi-per-
spective KMS is not only directed at certain groups of
users, like executives, but at a wide range of people with
different skills and different needs for supporting knowl-
edge.

In the long run, it is desirable to regard a KMS as an
integral part of a corporate IS. Such an integration prom-
ises a number of advantages. New users of an IS as well as
new employees in general can access the "knowledge
level" to get a deeper understanding of the corporation. In
this respect, a KMS is similar to the concept of "dual infor-
mation systems" [16] that are intended to enable users to
create and share knowledge with others. Since a KMS
offers different perspectives on an enterprise which are
interrelated through common concepts, it provides a
medium to foster discourses between people with different
perspectives. In general, this helps to promote processes of
organizational learning - in the sense that people are sup-
ported to understand perspectives of people with a differ-
ent professional background. In particular, a KMS can also
contribute to overcome the common barrier between busi-
ness people and information technology professionals that
Keen regards as "the one factor that can block the effective
use of computers and communications." [17]

Sometimes it is argued that one priority goal of research
in knowledge management should be to make "tacit
knowledge visible and concrete" ([15]). However, from
our point of view, such a statement is misleading for at
least two reasons. Firstly, it has been the central objective
of any scientific research to enhance the amount of visible
and concrete knowledge - no matter whether is was "tacit"
before or not. Secondly, the pivotal challenge, knowledge
management in general, the successful introduction of
knowledge management systems in particular, has to face
is different anyway. Similar to methods for enterprise
modelling, the success of a KMS depends essentially on
the acceptance of the languages that it provides as well as
on the acceptance of the models created with these lan-
guages. At present time, there is a vast amount of - more or
less precisely specified - graphical languages that are used
to render certain aspects of a company. However, this vari-
ety is hardly necessary. Instead, it is - at least to a great
extent - the result of arbitrary decisions. To allow for a
higher level of knowledge reuse and a better integration of



different KMS, research has to focus on terminologies/lan-
guages - or so called "ontologies" - which are appropriate
for most companies. This assumption constitutes a chance
and a challenge at the same time. It is a chance, because
we do not have to find the one best way to conceptualize a
business process or a corporate strategy. It is a challenge,
because it is certainly not sufficient to suggest just any lan-
guage. The idea of scientific progress implies that there are
criteria that allow to discriminate between competing
results of research. The evaluation of a language, however,
is a delicate task: It requires the use of this language which
in turn will bias our perception and judgement.
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