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At the beginning the researchers turned to the content-wise
arrangement of those concepts, which allows co-ordination
of activities between part-autonomous participants. One result of this

ABSTRACT
The communication between agents does not only require the
exchange of syntactically defined character strings. The agents
also need to have a common knowledge background. AIResearch has been pursuing ontologies as an approach of formal
language which can also be used to explicate knowledge backgrounds. Ontologies gain a particularly high practical relevance
in the scope of the organizational knowledge management.
Therefore information systems science has an increasing interest
in ontologies.

research efforts were coordination concepts like the widely
known contract nets or the partial global planning concept.
However at the end of the eighties it was clear that “one
had begun with second before the first development step”,
because the most coordination concepts had assumed in
speech analytical and epistemological naively manner that
communication
between participants is undemanding and only a necessary
condition for coordination. Several scientific papers to the
speech act theory were published, which showed how the
communication between agents in multi-agent systems
should be structured with the assistance of communicationprimitives. But these approaches remain at the surface of
the real existing communication problems, because they
regarded only the permissible form of expression for communication between artificial actors. Not task specific, but
common sense background knowledge, which natural actors always implicitly presuppose and intensively use if
they have to fulfil coordination tasks, was neglected. However, this background knowledge represents the semantic
and pragmatic context of the task fulfilment. Disregarding
this kind of knowledge coordination of cooperating actors
often fails. Since the nineties there is an increased attention
in the background knowledge based communication of the
involved actors, as for instance in the context of the CYCProject (cf. [36]).

Based on a definition of the term ontology, this paper examines
problems of the theory of knowledge and the theory of language, which might be created in the construction of ontologies.
Ontologies are interpreted as a special case of conceptual models. Thus, the content of this paper can be applied not only to
the strict framework of ontologies, but also to the problems of
theory of science in the area of information modeling.
Keywords: Ontologies, Philosophy of Science, information
modeling, meta modeling, Incommensurability.

1.

MOTIVATION

For decades the collaboration of several part-autonomous actors with the common fulfillment of complex tasks represents a
central object of research for different object sciences, especially information system science and economics. A substantial
object-scientific problem in this context focuses on the coordination of the actors. Regarding to specific restrictions the participants can decide the task-sequences autonomously, but they
have to cooperate for fulfilling its common task. This coordination problem is not only an organization-specific problem.
Since the beginning of the eighties it also became popular
within computer science. A substantial driving force was the
development of multi-agent systems, which followed as part of
the distributed artificial intelligence research conventional expert systems as topic of international research efforts.

The contribution takes these founding efforts up. A special
set of instruments for the disclosure of background knowledge will be presented. With the assistance of these instruments the coordination-relevant background knowledge of
actors will be explicated in such a way that it can be integrated into concepts purpose-oriented for the coordination
of activities appropriately. In the contribution this requirement will be critical discussed, primarily from an epistemological perspective.
As shown above the communication between two or more
actors not only requires the exchange of ‘meaningless’, i.e.
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purely syntactically defined expressions, but also demands the
exchange of meaningful information. The exchange of information requires the availability of a common knowledge background, so that the receiver can understand the information of
the sender in the intended way. This knowledge background of
each actor is influenced by different factors, which are of elementary significance to communication. As far as the communication is distributed between several actors, if need be even
asynchronous, the possibly divergent knowledge backgrounds
of the actors have to be explicitely specified.

2.

BASIC TERMINOLOGY

Necessity of Exact Scientific Terms
The exact use of language is a fundamental rule in each
science, because it is essential for the communication of the
scientists. Definitions are one mechanism to precisely determine the contents of a statement. They accomplish two
different functions. First, they serve as abbreviations in the
presentation of complex facts in extensive systems of
statements. Usually symbols represent facts, in order to
formalize the systems of statements. Second, definitions
provide the means for the clarification, the specification
and the fixed meaning. Without fixed meaning no discussion about contents inherent in language is possible. The
use of definitions allows the interpretation of ‘theories’ [8]
for the statement and [3] for the non statement view). A
consistent use of language is impossible without exact,
fixed meaning. Whereby minimal demand in scientific
working is to commit to a fixed meaning.1

Because -so the central epistemological thesis of this contribution- only the explicit specification of the available knowledge
allows the systematic analysis of knowledge backgrounds of different actors. This analysis is necessary for uncovering differences in actor-specific knowledge backgrounds. If the knowledge differences are known, the commonly shared background
knowledge, which is necessary for the content-wise understanding of communication acts of collaborating actors, have to be
identified or constructed (if the knowledge does not exist). For a
while the term ‘ontology’ has been discussed as a set of instruments, which is supposed to support communication between
actors (cf. [16]). Ontologies should be support the communication of actors for coordinating their partial autonomous activities on a semantical level (cf. [16]). The contribution will working out some of the substantial epistemological problems,
which arises when using Ontologies for communication and coordination purposes of collaborating actors.

Versatility of the Term Ontology
The term ontology originates in the antiquity. Since then
ontology is understood as the doctrine of being (cf. [5]; [6];
[18]). Thus, already ARISTOTELES addresses in his ‘first
Philosophy’ the question of the ‘being of the existent’. This
means the question of an ‘essence’, which is ‘objective’
and independent of human cognition, as well as the question of ones own ‘destiny‘. In the scope of classical metaphysics these ontological ‘considerations of being’ took up
considerable attention during the centuries. As a result of
the crisis of the speculative idealism during the 19th century, it significantly lost consideration. The scientific philosophy of the 20th century saw a ‘rebirth of ontology’.
This was particularly initiated by HARTMANN’S papers
about a “new ontology”. The same course can be observed
in HUSSERL, who saw his opinion about phenomenology as
a universal ontology. It can also be seen in HEIDEGGER’S
reports concerning ‘fundamental ontology’ and in
SARTRE’S works concerning ‘phenomenological ontology’.
The double ontological relativity by QUINE is of particular
importance (cf. [45]; [50]).

The interest in ontologies was initiated by reports from research
in artificial intelligence [56]; [43]; [16]. In the eighties a special
attention developed for the question how artificial agents could
be described and coordinated – for the purpose of agents’ task
sharing [27]. These questions increased in importance within AI
– research with regard to collectives of autonomous robots and
lately also to software agents (‘softbots’) on the internet. Since
the beginning of the nineties discussions about the mentioned
questions have started in other research areas, such as ‘information modeling’, ‘knowledge sharing’, ‘knowledge reuse’ (cf.
[10]), ‘distributed knowledge management’ etc.
Meanwhile in the information systems science two independent
trends in the area of knowledge management (cf. [42]) have
lead to a strongly growing interest in ontologies. On one hand
the organizational production of goods or services is characterized by distributed interaction of several people. The knowledge
backgrounds of these people frequently diverge significantly.
The more the intensity of knowledge propagates within the organizational value adding processes, the more seriously the
knowledge divergence can affect the result of the processes.
Therefore knowledge management should search for instruments, in order to identify knowledge divergences. In case these
divergences affect the organizational task of coordination the
identified instruments should remove or at least compensate
them. On the other hand the explosion-like increase in popularor pseudo-scientific literature initiates the need for precise instruments, which enable to conduct knowledge management not
just as a ‘narrative event’ (cf. [38]), but to submit to methodic
standards.

In contrast to the philosophical writings about ontology, information systems research in general is concerned with
ontologies. The plural term of ontologies hints at a first
difference to the philosophical understanding of ontology.
There is not only one ontology. Thus by definition no
statements about the being of the existent can be made by
ontologies. No given, passive object is analyzed, but basic
structures and laws of objects are actively created. Therefore ontologies are artifacts made by humans and purposive rational design aspect have to be taken into account.
This terminological interpretation of ontologies causes a
turning of ontologies towards problems of the theory of
knowledge. If there are possibly several ontologies, which
represent artifacts, the problems concerning the design
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Cf. [39], „[...] there is another and broader sense in which concepts or propositions may be exact or precise, namely, that their
meaning is specified with absolute definiteness, so that our understanding of their content does not depend in any way upon
personal interpretation.“

have eventually the character of epistemology and language
theory.

structive theory of science [37] or the Methodic Culturalism [25, 26] – a moderate constructivism. These emphasize
the active, constructive achievement of the recognizing
subject.

The term ‘ontologies’ is widely spread in literature (cf. [22]),
which is not useful with regard to the clear use of the term.
Mainly, two different interpretations can be differentiated.

The following quote is one example for the combination of
theory of cognition and ontology: ‘Ontology is the branch
of philosophy that deals with theories about nature of
things in general (as opposed theories about particular
things).’ [60]. As far as this is a matter of theories about
nature of objects, it is not regarded from the point of view
of ontologies but from the epistemological viewpoint.
Thus, in the context of the specified argumentation, it is
more appropriate to talk about epistemology, which deals
with the basic structures of reality. Indeed, the opposing
point of view can be taken, that theories about the basic
structures of reality are merely a mapping of the world ‘itself’ and therefore no differentiation between ontological
and epistemological perspectives are necessary. This would
imply the position of naiv-realism, which is rejected by the
author quoted above [60], for WEBER represents critical realism. Nevertheless he stresses, that the usability of the
BUNGE-WAND-WEBER ontology, to which he refers mainly,
is independent of the chosen realism [57]. The authors do
not agree with WEBER concerning this matter, since for example his proposed criteria for evaluation are not applicable without contradiction, independently of the assumed
realism [47].

In a first understanding, ontologies are verbal specifications.
‘An ontology consists of a set of concepts and their relationships, forming a conceptual structure that underlies the interpretation of any system model.’([30], cf. also [40], ‘an ontology
characterizes some aspects for a class of applications’). Thus the
structures, underlying any interpretation of aspects of the real
world, are defined as ontologies.
A second understanding of ontologies derives from the research
of artificial intelligence research. Within this interpretation different definitions of ontologies can be identified (cf.[24]; [21];
[22] and also[55]; [56]; [17]). The first definition goes back to
NECHES ET AL.: ‘An ontology defines the basic terms and relations comprising the vocabulary of a topic area as well as the
rules for combining terms and relations to define extensions to
the vocabulary.’[41]. The most common definition goes back to
GRUBER (cf. [54]).[21] uses the same definition with a different
understanding of the term conceptualization). Accordingly an
ontology is ‘an explicit specification of a conceptualization’
[19]. A modified understanding of GRUBER’S definition relates
the formal explication only to a commonly shared conceptualization (cf. [4]; [54]). GRUBER comprehends conceptualization as
‘an abstract, simplified view of the world that we wish to represent for some purpose.’ [19].

3.

In accordance with the realism, the elements, which are
constructed in the development of ontologies (see Fig. 1),
will be addressed concerning the implications of theory of
knowledge.

ONTOLOGIES AND PHILOSOPHY OF SCIENCE

Epistemological Implications in the Construction of Ontoloation er
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The outlined definitions of the term ‘ontologies’ show an astonishing indefiniteness concerning the nature of reality and the
perceptibility of real phenomena. Occasionally literature conveys the impression, ontologies would reflect the world, so that
the philosophical technical term ‘ontology’ were used in a correct way. The plural usage of ontologies presupposes however
that there are several ‘worlds’, as already indicated by the plural
of the term ontology known from philosophy.
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Several worlds could only be thinkable – besides seemingly bizarre cosmological exceptions – if the perspective of philosophy
of science and the ontological perspective were combined. A
naiv-realistic point of view allows the experience of reality ‘itself’, independent of the sensorial and cognitive distortions of
the recognizing subject [7]. In this naiv-realistic point of view,
ontology (here understood as the philosophical discipline) and
theory of knowledge would coincide, so that the singular use of
the ontology would be conclusive. The authors believe that the
naiv-realistic perspective of cognition is overcome. Modern
perspectives of cognition are e.g. the Critical Realism of
ALBERT’S influence [1,2,7]1, the hypothetical realism going
back to VOLLMER [57] or from another viewpoint – the con-

1

domain /
real system

Internal
(mental)
model
designer

modelling
language typically
(also
natural
meta- language
ontology)

ex
pli
ca
tio
n
pa
rtic
ipa
tio
n

gies

ontologies

subjects

Internal
(mental)
model
user

concepts

internal
models

external
models

Fig. 1: Domain, conceptualization and ontology
A domain [17, 53] (real system [58, 59] or extract of the
Universe of Discourse) represents pieces of reality which is
either dependent or independent of the modeling subject
(cf. [17], that for the purpose to create an ontology you
have to start with a given domain). Often – at least implicitly – a domain is seen as pieces of reality, which are assumed given, independent of the modeling subject. This
viewpoint is consequent from the perspective of naivrealism, but not from the standpoint of modern epistemology. For instance, the epistemological perspective would
understand the domain as an entity conceptualized by sub-

For an analysis of different research approaches in information systems development see for example [14, 28, 29]. An overview about
the historical development on the philosophical foundation in information systems can be found by [46].
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jects. Thus the domain is the result of pre-structuring the scope
of objects.

tween two artifacts of formal language. It would therefore
trivialize it.1

Not all authors share the opinion of a domain being prestructured (cf. [17], and the explanation in the preceding comment). This fact is emphasized by the assessment of the ontological state of systems. Systems theory does not include a nomological hypothesis, which comprehends a statement about the
nature of the real world. Rather, systems theory is a meta theory, which assumes that the world is a structure of systems.
Though, this hypothesis can never be proven. It can be seen as
‘glasses’, which pretend a special view of the world, influenced
by systems theory. Therefore, systems theory corresponds to a
special pattern of conceptualization.

The outlined formalistic opinion of conceptualization
shows lacking consideration of the intellectual achievement
of the modeler. The authors consider this view to be quite
daring, as of the complex problems connected with the
conceptualization of reality. Empiric research shows the serious impact of patterns of interpretation on modeling [48].
Personal experiences, knowledge and fields of interest of
the perceiving subject lead to a creation of perceptive or
cognitive structures, which constitute the starting point of
modeling. Disregarding the problems, which have to be
managed during the conceptualization of reality, one could
suspect that the supporters of the formalistic view on conceptualization represent naiv-realism.2

Nevertheless, especially the ontological understanding of
BUNGE indicates to perceive the ‘systemic’ structure as an ontological attribute of the world [6]. The realistic position of
BUNGE leads to declaring the world as a system. Within the Information Systems community, WAND and WEBER have picked
up these beliefs (WAND defines his interpretation of an ontology
–instead of ontologies in the AI-community– as meta-ontology,
cf. [58]). BUNGE and also WAND and WEBER show distinct epistemological optimism, by attributing an ontological state to languages and patterns of conceptualization. For they assume system-like structures of the world, which are identical, independent of any empirical content (ontological realism). In contrast,
the perspective of pessimism of cognition does not believe that
the existence of system structures can be seen as ontological attributes. Since systems are not just given, but constructed by
subjects in possibly different ways.

Ontologies as a special form of conceptual models are the
result of a process of explications. The knowledge backgrounds of the actors shall be verbalized in conceptual
models in order to make this expert knowledge accessible
for knowledge based systems, as a means of artificial intelligence and information systems science. However, first attempts to explicate the numerous presuppositions of the
pre-understanding of natural language turned out to be extremely difficult. In addition knowledge based systems require formal representation of the relevant information for
their internal functionality. Important voices doubt in principle the possibility to fully and correctly reconstruct the
‘essential meaning’ or ‘semantics’ of perceptions of natural
language by formal languages. An impressing example for
these fundamental doubts is the ‘Chinese room’–thought
experiment by SEARLE and the following debate, which has
not yet ended.

The purposive and epistemological dependence becomes even
more obvious regarding conceptualization as opposed to domains. We define conceptualization as an abstract view on phenomena of reality, in which the perceiving subject is interested
in order to fulfil some purposes. These two pragmatic facettes of
perception determine which aspects of the perceived phenomena are relevant to the perceiving subjects. Thus conceptualization always signifies the distinction of relevant aspects of reality, dependent on purpose and subject. The result of the process
of conceptualization is represented by ‘concepts’ or internal
models, which are used to pre-structure the perceived pieces of
reality. Conceptualization is always accompanied by knowledge
imprinting pre-structuring of possible experiences of reality.
Since the results – the concepts – are usually expressed as constructs of (natural) language, conceptualization maybe interpreted as an abstract pre-structuring of possible languagemediated descriptions of reality. Therefore a vocabulary, which
offers terms for the description of real phenomena, is regarded
as a central element of ontologies [19].

The Meaning of Language
As already indicated, any conceptualization depends on
language. For example, an entity relationship model (ERmodel) assumes the structuring of perceptions by means of
objects and relationships as ‘generic’ forms of cognition. If
this assumption is neglected, the terms “object” and “relationship” can no longer be used as basic terms in a language for the representation of information systems.
An observed domain as well as it’s conceptualization represent a pre-structuring of the perceived and imagined reality. The term ‘pre-structuring’ is to express, that the conceptualization of reality and it’s phenomena takes place before it is accessed by the perceiving subject for some purpose. However, the precedent relationship possesses only a
‘logic of knowledge’, but not necessarily a timely quality.
Because often an extract of reality is detected, without having consciously conceptualized the concerned reality aspects (‘lifeworld’ context). Through a following recon-

In the understanding of the authors, the result of the process of
conceptualization does not yet represent a formalized model. In
this respect, they don’t follow the definition of conceptualization by GENESERETH/NILSSON [15] to which GRUBER also refers.
If conceptualization was already an artifact of formal language,
then an ontology, which is frequently defined as an artifact of
formal language, would only be a doubling of conceptualization. In this case a translation relation between two formal languages could be established. This point of view is not shared
here. For the doubling of conceptualization as an ontology
would reduce the serious problems of theory of knowledge in
the construction of ontologies to the ‘simple’ translation be-
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1

The authors are surprised, that the definition of GRUBER, which
refers explicitly to GENESERETH/NILSSON, in view of which
formal-linguistic representation doubling the explication so far
yet was not criticized. GUARINI and GIARETTA showed the problems of the extensional interpretation of a conceptualization.
They take an intensional interpretation of conceptualization [24,
21].

2

[11,13,34], think, that there are a lot of researcher with a naïve
realistic epistemology in the field of software engineering.

of the incommensurability thesis1. This thesis influences
discussions within the theory of science as well as the sociology of science for the last years. It is also relevant for the
practical application of ontologies, unnoticed of many authors. The point of attack of the incommensurability thesis
is the shared ontology paradigm, which is the basis of constructing multi-agent systems as part of the DAI research.
This paradigm „claims that several actors The ‘shared ontology paradigm’ claims that several actors share one
common ontology. This is the base for a particularly severe
problem of ontologies. Moreover, great hope exists to be
able to compare different models with the help of ontologies: ‘The reader should note that comparisons of conceptual models on the basis of their built-in terms are vulnerable to problems of synonymy, homonymy etc. In other
words, two different models may be appropriate for the
same class of applications, but use different terms to talk
about these applications. We’d like to have a framework
which deems these conceptual models as being comparable
with respect to their intended subject matter. Ontologies
help us achieve precisely this objectives.’ [40]. Especially
the last stated expectation of an instrument of comparison
for different models of the same pieces of reality is the motivation for the enormous recent interest in ontologies of
the information systems science. Such commonly used ontologies would immensely facilitate the task of comparing
the efficiency of competing reference models for information systems and business processes.

struction these ‘lifeworld’ and subconsciously used conceptualizations, which were implicitly underlying the earlier understanding of reality, can be explicated.
The idea of terminological pre-structuring of possibilities to
perceive reality is not at all new, but common property of linguistic and cultural analytical philosophical traditions. Although the meaning of language is commonly accepted, there
are disagreements about the linguistic relativity of conceptualization. After all two crucial questions have to be posed. First
controversial is the question whether language as an undeceivable attribute of man is a plain reflection of the world. Second,
in case of a negative answer to the first question, there is disagreement whether different languages influence thinking. Two
opposing positions can be identified. On one hand, there are the
proponents of a high linguistic relativity [35], as the late
WITTGENSTEIN paraphrased with the frequently quoted term
‘language game’ [61]. On the other hand, there are the opponents of linguistic relativity ([9] recommended the combination
of language relativity and realism), who share the mappingdriven perspective of the naiv-realism – at least on the level of
language. Opposed to this debate, which only covers natural
language, the authors take an offensive position of linguistic
relativism. They award an outstanding meaning to language as
an instrument for conceptualization of pieces of reality. For example STEGMÜLLER summarizes concisely, but precisely: ‘The
world is divided not independent of language into facts and just
possible facts.’[49].
From the perspective of their intended application, ontologies
should develop their advantages by their commonly used conceptualization of the world of experiences. It is necessary for
distributed problem solving, to ‘harmonize’ the experiences of
reality of any actor, which were created by their ontologies depending on purpose and subject. Organizations – besides extreme exceptions – are also based on the distributed interaction
of several actors, whose ‘world views’ usually don’t show a
‘pre-stabilized harmony’, like LEIBNIZ supposed in his theory of
monads. Thus the linguistic philosophical point of view imposes the question whether two or more actors can share the
same conceptualization. The advantages of the use of ontologies
generally increase with the decreasing linguistic relativity of the
conceptualization. As long as terms are just standardized, legitimate chances of success for ontologies exist – comparable to
the ‘triumphant advances’ of the terminologies of ERP-systems
in organizations.

However facing severe problems of incommensurability, it
is doubtful if - and in the positive case how far - different
conceptualizations of the same aspects of reality can be
brought together in one shared ontology used by several
actors. According to the paradigmatic incommensurability
a commonly used ontology can not be achieved, while the
actors act according to their own explanation, rationality,
and language standards. The general objective of ontologies does not agree with the basic position of linguistic or
theory relativism, unless the existence of a global paradigm
is assumed. As soon as several competing paradigms - in
the sense of divergent background knowledge theories - exist, the research intention of ontologies (as of ‘shared ontologies’) does not agree with the cognitive relativism.
In order to achieve the intended purposes of ontologies
additional assumptions about the meaning of the problems
of incommensurabilty are needed. First of all the hypothesis of the double ontological relativity by QUINE
assumes, that at least one framing theory exists as a core
component of the formentioned “global paradigm”. The
framing theory is the reference point for different theories
of divergent ontologies, in which the different ontologies
can be embedded. Without such a framing theory, the
divergent theories cannot be set into proportion relative to
a higher framing theory. Furthermore explanation,
rationality, and language standards have to be set, which
are adequate for all collaborating actors. If necessary these
standards should be explicated within common sense
ontologies.

Problems of Incommensurability
Ontologies claim more than just vocabularies, so that this attempt is more ambitious than a mere harmonization of terms
(even though this an important aspect of ontologies). For instance it is important, that language is “loaded with theories”,
frequently being parts of the actors’ background knowledge.
Consequently theories define patterns of thinking, how to grasp
the world [44]. Therefore the use of languages, which are influenced by different theories, requires translation relations between the languages. But QUINE brought up serious cognitive
objections with his hypothesis of general indefiniteness of any
translation between theories [45,50]. QUINE’s objections together with other epistemological arguments, especially coming
from KUHN, LAKATOS and FEYERABEND [31, 12], are the basis
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The term incommensurability was created by KUHN, cf. Kuhn
(1970). He understands under incommensurability, that paradigms are incomparable, cf. Stegmüller (1987b), p. 299. One of
the main problems is the theory dependent view of the world
and due to this the incommensurability, cf. Feyerabend (1993).

4.

OUTLOOK

The context of this paper only allowed a brief and basic analysis
of the complex problems of theory of science and theory of
knowledge, which have to be considered in the construction of
ontologies. Although the authors hope to have shown the necessity of two postulates.

[11]

First a consistent basic position of theory of science and theory
of knowledge is necessary for a convincing solution of the complex problems connected to the construction and evaluation of
ontologies. Otherwise a complete interpretation of the works
about ontologies would be necessary, in order not to expose the
implicit assumptions of problems of theory of science and theory of knowledge. This always implies the risk of misunderstanding the author. Moreover, missing conviction to a basic
position may lead to inconsistencies in the logic of the author –
e.g. due to unawareness of the problems of theory of science
and theory of knowledge.

[12]
[13]

[14]

Second, answers have to be found for severe problems in theory
of science and epistemology, which are even heavily discussed
within philosophy and theory of science (as for example
QUINE’S hypothesis about double ontological relativity). In this
context of researching and developing ontologies, the implicated borders of different epistemological basic positions
should be taken into account. A realistic position, for instance,
raises the potentially largest expectations of progress in knowledge about ontologies. Whereas a position of linguistic or theoretic relativism would impose restrictions onto the possible applications, due to theory of science and epistemology. Therefore
the objectives of researching and developing ontologies are not
independent of the accepted basic assumptions of theory of science and epistemology. These facts explain the relevance of the
meta sciences theory of science and epistemology in respect to
object sciences, such as information systems science. It also
suggest to serious scientists the necessity for reflections of their
basic positions concerning theory of science and epistemology.

[15]
[16]
[17]

[18]
5.

References

[19]

[1]

Albert, H.: Criticism of pure teachings of knowlegde. Tübingen 1987. (in German).
[2] Albert, H.: Treatise about critical reason. 5th ed., Tübingen
1991. (in German).
[3] Balzer, W.; Moulines,C.U; Sneed, J.D.: An Architectonic
of Science. The Structuralist Program. Dordrecht et al.
1987.
[4] Borst, W.N.: Construction of Engineering Ontologies.
PhD thesis, University of Twente. Enschede 1997.
[5] Bunge, M.: Treatise on Basic Philosophy, Volume 3, Ontology I: The Furniture of the World. Dordrecht et al.
1977.
[6] Bunge, M.: Treatise on Basic Philosophy, Volume 4, Ontology II: A World of Systems. Dordrecht et al. 1979.
[7] Bunge, M.: Realism and Antirealism in Social Science. In:
Theory and Decision, Vol. 35 (1993), pp. 207-235.
[8] Bunge, M.: Philosophy of Science. From Problem to Theory. Volume One. New Brunswick, London 1998.
[9] Chomsky, N.: Language and problems of knowledge. The
Managua Lectures (Current Studies in Linguistics Series,
No 16). Westwood, CT 1985.
[10] Dorn, J.: Towards Reusable Intelligent Scheduling Software. In: Puppe, F. (ed.): XPS-99: Knowledge-Based Systems – Survey and Future Directions, 5th Biannual German

[20]

[21]

[22]

[23]

166

Conference on Knowledge-Based Systems, 3-5 Mai
1999 in Wuerzburg, Proceedings. Berlin et al. 1999,
pp. 101-112.
Falkenberg, E. D.; Hesse, W.; Lindgreen, P.; Nilsson,
B. E.; Oei, H. J. L.; Rolland, C.; Stamper, R. K.; van
Assche, F. J.; Verrijn-Stuart, A. A.; Voss, K.:
FRISCO. A Framework of Information Systems,
Summary of the FRISCO Report, December 1996.
[ftp://leidenuniv.nl/pub/rul/fri-w60.zp, 04.04.1997]
Feyerabend, P.: Against Methods. 3rd Ed., London
1993.
Floyd, C.: Human Questions in Computer Science.
In: Floyd, C.; Züllighoven, H.; Budde, R.; KeilSlawik, R. (eds.): Software Development and Reality
Construction. Berlin et al. 1992, S. 15-27.
Galliers, R.D.: Choosing Appropriate Information
Systems Research Approaches: A Revised Taxonomy.
In: Nissen, H.-E.; Klein, H.K.; Hirschheim, R. (eds.):
Information Systems Research: Contemporary Approaches & Emergent Traditions. Proceedings of the
IFIP TC8/WG 8.2 Working Conference on the Information Research Arena of the 90’s. Copenhagen,
Denmark, 14-16 December 1990. Amsterdam et al.
1991, pp. 327-345.
Genesereth, M.R.; Nilsson, N.J.: Logical Foundations
of Artificial Intelligence. Palo Alto, CA 1987.
Gomez-Perez, A.: Knowledge Sharing and Reuse. In:
Liebowitz, J. (ed.): The Handbook of Applied Expert
Systems. Boca Raton et al. 1998, pp. 10-1 – 10-36.
Gomez-Perez, A.; Benjamins, V. R.: Overview of
Knowledge Sharing and Reuse Components: Ontologies and Problem-Solving Methods. In: Benjamins,
V. R.; Chandraskendaran, B.; Gomez-Perez, A.;
Guarino, N.; Uschold, M. (eds.:) Proceedings of the
IJCAI-99 Workshop on Ontologies and ProblemSolving Methods (KRR5). Stockholm, Sweden, 2
August, 1999. [http://sunsite.informatik.rwth-aachen.
de/Publications/CEUR-WS/Vol-18/,10.06.1999].
Grossmann, R.: The Existence of the World. An Introduction to Ontology. London 1992.
Gruber, T. R.: A Translation Approach to Portable
Ontology Specifications. In: Knowledge Acquisition,
Vol. 5 (1993), No. 2, pp. 199-220.
Gruber, T.R.: Toward Principles for the Design of
Ontologies Used for Knowledge Sharing. In:
Guarino, N.; Poli, R. (Eds.): Formal Ontology in
Conceptual Analysis and Knowledge Representation.
Amsterdam 1993 also published as Technical report
KSL 93-04, Knowledge Systems Laboratory, Stanford University, Stanford 1993 .
[http://ksl-web.stanford.edu/KSL_Abstracts/KSL-9304.html, 10.06.1999].
Guarino, N.: Understanding, Building, And Using
Ontologies. In: International Journal of HumanComputer Studies, Vol. 46 (1997), No. 2/3, pp. 293310.
Guarino, N.: Formal Ontology and Information Systems. In: Guarino, N. (ed.): Formal Ontology in Information Systems. Proceedings of FOUIS ’98,
Trento, Italy, 6-8 June 1998. Amsterdam 1998.
[http://www.ladseb.pd.cnr.it/infor/Ontology/Papers/O
ntologyPapers.html, 10.06.1999].
Guarino, N.: Semantic Matching: Formal Ontological
Distinctions for Information Organization, Extraction,
and Integration.

[24]

[25]
[26]
[27]
[28]

[29]

[30]

[31]
[32]

[33]
[34]

[35]
[36]
[37]
[38]
[39]
[40]
[41]

[42]

[43] Noy, N.F.; Hafner, C.D.: The State of the Art in Ontology Design – A Survey and Comparative Review.
In: AI Magazine, Vol. 18 (1997) Fall, pp. 53-73.
[44] Popper, K.R.: Objective Knowledge. 4th Ed., Oxford
1984.
[45] Quine, W.: Ontological Relativity and Other Essays.
New York et al. 1969.
[46] Saraswat, P.: A Historical Perspective of the Philosophical Foundations of Information Systems. In:
Foundations of Information Systems , Vol. (1998) 4.
[47] Schütte, R.: Architectures for evaluating the quality
of information models - a meta and an object level
comparison. In: Conceptual Modeling ER '99. Akoka,
J. ; Bouzeghoub, M. ; Comyn-Wattiau, I. ; Metais, E.
(eds.). Berlin et al. 1999, pp. 490-505.
[48] Shanks, G.G.: Conceptual Data Modelling. An Empirical Study of Expert and Novice Data Modellers.
In: Australian Journal of Information Systems, Vol. 4
(1997) No. 2, pp. 63-73
[49] Stegmüller, W.: Experience, Fixing, Hypothesis and
Simplicity of Concept and Theory Formation in the
Theory of Science. Problems and Results of the Theory of Science and Analytical Philosophy, Vol. II:
Theory and Experience, Study Version Part A, Berlin
et al. 1970. (in German).
[50] Stegmüller, W.: Mainstreams in the Present Day Philosophy – A Critical Introduction, Vol. II, 8th ed.,
Stuttgart 1987. (in German).
[51] Stegmüller, W.: Mainstreams in the Present Day Philosophy – A Critical Introduction, Vol III, 8th ed.,
Stuttgart 1987. (in German).
[52] Stegmüller, W.: Mainstreams in the present day Philosophy – A Critical Introduction, Vol I, 7th ed.,
Stuttgart 1989. (in German).
[53] Studer, R.; Benjamins, R.V.; Fensel, D.: Knowledge
Engineering: Principles and methods. In: Data &
Knowledge Engineering, Vol. 25 (1998), pp. 161197.
[54] Studer, R.; Fensel, D.; Decker, S.; Benjamins, V.R.:
Knowledge Engineering: Survey and Future Directions. In: Puppe, F. (ed.): XPS-99: Knowledge-Based
Systems – Survey and Future Directions, 5th Biannual
German Conference on Knowledge-Based Systems,
3-5 Mai 1999 in Wuerzburg, Proceedings. Berlin et
al. 1999, pp. 1-23.
[55] Uschold, M.: Knowledge level modelling: concepts
and terminology. In: The Knowledge Engineering
Review, Vol. 11 (1996) No. 2, pp. 5-29.
[56] Uschold, M.; Gruninger, M.: Ontologies: principles,
methods and applications. In: The Knowledge Engineering Review, Vol. 11 (1996) No. 2, pp. 93-136.
[57] Vollmer, G.: Evolutionary Theory of Knowledge. 6th
ed., Stuttgart 1994.(in German).
[58] Wand, Y.: Ontology as a foundation for metamodelling and method engineering. In: Information
and Software Technology, Vol. 38 (1996), pp. 281287.
[59] Wand, Y.; Monarchi, D.E.; Parsons, J.; Woo, C.C.:
Theoretical foundations for conceptual modelling in
information systems development. In: Decision Support Systems, 15 (1995), pp. 285-304.
[60] Weber, R.: Ontological Foundations of Information
Systems. Melbourne 1997.
[61] Wittgenstein, L.: Philosophical Investigations. 3rd ed.,
New Jersey 1973.

[http://www.ladseb.pd.cnr.it./infor/Ontology/ontology.htm
l., 20.07.1999]
Guarino, N.; Giaretta, P.: Ontologies and Knowledge
Bases – Towards a Terminological Clarification, Paper,
Padova 1995; revised version in: Mars, N. J. I. (ed.): Towards Very Large Knowledge Bases: Knowledge Building
and Knowledge Sharing. Amsterdam 1995, pp. 25-32.
Hartmann, D.; Janich, P.: Methodical Culturalism. Between Naturalism and Postmodern. Frankfurt/M. 1996. (in
German)
Hartmann, D.; Janich, P.: The culturalistic turn. To a Orientation of a new philosophical conception of oneself.
Frankfurt/M. 1998. (in german)
Heylighen, F.: Ontology, introduction. In: Principia
Cybernetica Web. Online-Publication under URL
http://pespmc1.vub.ac.be/ONTOLI.html, 15.08.1995.
Hirschheim, R.; Iivari, J.; Klein, H.K.: A Comparison of
Five Alternative Approaches to Information Systems
Development.
[http://www.cba.uh.edu/~parks/fis/sad5.thm, 16.03.1999].
Also in: Australian Journal of Information Systems, Vol. 5
(1997) J.;
Iivari,
No.Hirschheim,
1.
R.: Analyzing Information Systems
Development: A Comparison and Analysis of Eight IS
Development Approaches. In: Information Systems, Vol.
21 (1996) No. 7, pp. 551-575.
Jarke, M.; Pohl, K.; Weidenhaupt, K.; Lyytinen, K.; Marttiin, P.; Tolvanen, J.-P.; Papazoglou, M.: Meta Modelling:
A Formal Basis for Interoperability and Adaptability. In:
Krämer, B.; Papazoglou, M.; Schmidt, H.-W. (eds.): Information Systems Interoperability. Taunton et al. 1997,
pp. 229-263.
Kuhn, T.S.: The Structure of Scientific Revolution. 2nd
edition, Chicago1970.
Klein, H. K.; Hirschheim, R.; Nissen, H.-E.: A Pluralist
Perspective of the Information Systems Research Arena.
In: Nissen, H.-E.; Klein, H. K.; Hirschheim, R. (eds.): Information Systems Research: Contemporary Approaches
& Emergent Traditions. Amsterdam et al. 1991, pp. 1-20.
Klein, H. K.; Hirschheim, R.: The Rationality of Value
Choices
in
Information
Systems
Development
[http://www.cba.uh.edu/~parks/fis/sad5.thm, 16.03.1999].
Klein, K.; Lyytinen, K.: Towards a New Understanding of
Data Modelling. In: Floyd, C.; Züllighoven, H.; Budde,
R.; Keil-Slawik, R. (eds.): Software Development as Reality Construction. Berlin et al. 1992, pp. 86-100.
Lee Whorf, B.: Language, Thought and Reality. Cambridge, Massachusetts 1956.
Letan, D.: The Dimension of Context-Space. Working paper of the Cycorp Corp. Austin, Texas (1998).
Lorenzen, P.: Textbook of the constructivistic meta science. Mannheim et al. 1987. (in German).
McCloskey, D.N.: If You’re So Smart. The Narrative Of
Economic Expertise. Chicago - London 1990.
Mundy, B.: Scientific Theory as Partially Interpreted Calculus II. In: Erkenntnis, Vol. 28 (1988), S. 165-183.
Mylopoulos, J.: Information Modeling in the Time of the
Revolution. In: Information Systems, Vol. 23 (1998) No.
3/4, pp. 127-155.
Neches, R.; Fikes, R.; Finin, T.; Gruber, T.; Patil, R.;
Senator, T.; Swartout, W.R.: Enabling Technology for
Knowlegde Sharing. In: AI Magazine, Vol. 12 (1991) No.
3, pp. 36-56.
Nonaka, I.; Takeuchi, H.: The Knowledge-Creating Company – How Japanese Companies Create the Dynamics of
Innovation. New York - Oxford 1995.

167

