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Abstract. The influence of mainstream philosophy on conceptual modelling 
and on modelling language development has historically been arcane or, at best, 
not recognized, whilst modellers might in fact implicitly espouse one particular 
philosophical tenet. This paper describes and discusses philosophical stances 
applied to conceptual modeling in order to make such influences explicit so that 
we, as conceptual modellers, can take the next step. 

Keywords: concepts, modelling, philosophy, ontology engineering,  
conceptual modeling.  

1 Introduction 

The influence of mainstream philosophy on modelling language development, an 
important element in the information systems development context, has historically 
been minimalistic or, if even a little influential, has been a hidden source. In other 
words, whilst many modellers might in fact be behaving as if they held one particular 
philosophical tenet, or perhaps several inconsistent philosophical stances, they are 
often unaware of the philosophical assumptions that are thus implicit in the way they 
construct their modelling theories and hence unaware of consequences that may be 
disruptive or unhelpful in the way they model.  

This paper delves back into philosophical writings to make a variety of such influ-
ences explicit in order that conceptual modellers and ontology engineers1 can take the 
next step in formalizing their knowledge base. The aim of the paper is, therefore, not 
to espouse any particular philosophical thinking as ‘correct’ for conceptual modellers 
and ontology engineers, but to highlight the fact that every information systems re-
searcher and developer has tacit assumptions they are often unable to articulate and to 
                                                           
1 Although these belong to different communities with different histories, the relationship of 

these two traditions to the explication of philosophical assumptions is fundamentally similar, 
such that no differentiation is drawn between them in this paper.  
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propose that, by taking an explicit and conscious stance, modellers will be able to 
make better decisions about modelling. For example, an in-depth understanding of 
stereotypes [1] helps a modeller to avoid the common mistake of equating them with 
supertypes [2]. 

Adopting one particular philosophical stance may entail a number of assumptions 
regarding the relationships between elements in a conceptual model and whether cer-
tain concepts are included or excluded. For instance, whether types exist in the real 
world; whether properties exist or, if not, whether they can be pragmatically useful for 
conceptual modelling. Opting for one stance might preclude the inclusion of an ele-
ment that essentially belongs to, and is only valid in, a different philosophical view. 
Alternatively, one could take a more pragmatic philosophical stance, and embrace a 
more philosophically eclectic approach, looking for benefits for conceptual modelling 
not previously available - although exploration of such possibilities is a topic for fu-
ture research. 

With regard to concepts, for example, a Lockean [3] model asserts that we think 
with a mix of "simple ideas" and "complex ideas". For Locke, a "simple idea" is an 
idea that comes straight from experience - we have sensory experience of the world 
around us, and we have direct experience of an 'interior realm'. A "complex idea", by 
contrast, is formed by combining simple ideas, by finding relationships between them, 
and/or by abstracting away from them [Bk2, Ch12, S1]. All knowledge derives ulti-
mately from experience [Bk2, Ch1, S2] -footnote1-. For Locke, the sounds of words 
are “marks for ideas within [one’s] own mind” [Bk3, Ch1, S1]. 

Each of Locke's key points has been a focus for extensive philosophical debate. For 
instance it has been argued: 1. There must be a knower for there to be knowledge, and 
the nature of the knower must influence what knowledge is, so all knowledge cannot 
be derived wholly from experience. 2. All ideas are more like "complex ideas" in 
Locke's terms: the simplest concepts embody rich experience, and function meta-
phorically. 3. It does not make sense to talk of ideas as if they existed independently 
of words or other symbols.  

The debates about these points provide alternative points of departure for conceptual 
modellers. Contemporary interpretations of concepts, e.g. as discussed by [4], provide 
still more. We advocate sensitivity to these opportunities: a sensitivity to philosophical 
assumptions can bring clarity to ambiguities and contradictions in methods of software 
modelling and information systems development, and lead to innovations. 

Although we originally sought to identify the ‘best’ philosophical underpinnings 
for software development and conceptual modelling, a study of the philosophical 
literature reveals not only differences between philosophy of the mind, philosophy of 
language use and philosophy of psychology – all relevant to our study – but also that 
no one of these philosophies can be considered ‘correct’. In other words, we can only 
describe and discuss these philosophical stances in the context of conceptual model-
ling; we can only recommend that modellers and modeling language designers should 
consider either (1) taking a systematic philosophical approach adopting a consistent 
set of assumptions, consistent from one particular philosophical viewpoint; or (2) 
embracing a more pragmatic approach, combining philosophical insights that are 
helpful for the task at hand and focusing on becoming aware of previously unrecog-
nized constraints and possible missed opportunities. 
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In Section 2, we discuss some of the (historical) involvement of philosophical 
thinking with conceptual modelling including how varying philosophical assumptions 
may have unnoticed repercussions. In Section 3, we discuss some of the ideas found 
in the ontology engineering literature, noting the minimal overlap with philosophy 
whilst Section 4 presents our conclusions. 

2 Philosophical Impacts on Modelling 

As noted above, the impact of choosing one particular philosophical stance may ex-
clude (or demand) certain concepts, ideas and representations. For instance, [5, Ch 5] 
argues for a ‘logical paradigmatic’ philosophical viewpoint, in which it is forbidden 
(incorrect) to include representations of properties within any model thus constructed. 
That this is counter-intuitive to accepted conceptual modelling (e.g. using UML) pro-
vides a tension between contemporary philosophy and conceptual modelling that 
requires future resolution (see Section 2.2). 

Lakoff [6] argues from a cognitive linguistic viewpoint rather than a strictly philo-
sophical basis that human reason is embodied symbol manipulation, noting that, 
through the classical theory of categories, symbols acquire meaning by virtue of their 
correspondence to categories in the real world. Since symbols are important for con-
ceptual modelling languages, this notion of how symbols relate to, refer to or 
represent ‘entities in the real world’ is one of the crucial elements of the philosophical 
impacts on conceptual modelling. 

2.1 Concepts 

One area of major contention is in the notion of ‘concept’ itself (and ‘conceptualiza-
tion’ and ‘conceptual’ – as in ‘conceptual modelling’). The Stanford Encyclopedia of 
Philosophy [7] identifies, inter alia2, three main options for discussing concepts: con-
cepts as mental expressions, dating back to Locke [9] and Hume [10]; concepts as  
abilities [11]; and concepts as Fregean senses e.g. [12]. It states: 

“Concepts are the constituents of thoughts. Consequently, they are crucial to such 
psychological processes as categorization, inference, memory, learning, and deci-
sion-making. This much is relatively uncontroversial. But the nature of concepts—
the kind of things concepts are—and the constraints that govern a theory of  
concepts have been the subject of much debate.” 

Smith [4], whilst decrying the over- or mis-use of ‘concept’, states: “In many  
contexts, of course, ontologists still deal with concepts, correctly, as analogous to, 
though more abstract than, the linguistic expressions with which they are associated.” 
His concern centres as much around the misapplication of the notion of concept rather 
than the notion itself, observing that many researchers deal only with concepts rather 
than the entities in reality to which they correspond. 

                                                           
2 Other possibilities are discussed in [8].  
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necessary realignment of properties as extensions brings its own challenges and 
contradictions. As an example, consider the red property of an object that is turned 
into a member of a class of RedThings and compare this with the representation of a 
‘redness’ quality as a trope [27]. Consequently, we do not advocate the adoption of 
such philosophical traits coming from the extension paradigm into conceptual 
modelling; rather, we retain the notion of property since this is all-pervasive in the 
software and conceptual modelling and metamodelling literature to date. This is 
consistent with the use of the Bunge ontology by Wand and Weber [28-30]: the 
BWW model applied to information systems development. 

3 Some Contributions of Ontological Engineering and 
Language Use 

3.1 Ontological Engineering – A Philosophical Perspective 

There is a long history (see, e.g. [31, 32]), identified in the ontological engineering 
literature (see, e.g., [33]), dating back to Aristotle and summarized more recently by 
Ogden and Richards [34], that suggests that there is a mediating role of the human 
mind in relating symbols to things (in reality). This leads directly to a representation 
such as that in Fig. 1 (with label ‘1’). Based on [35] but known as the Ullmann trian-
gle [36], it illustrates the well-known ‘meaning triangle’ linking an object or thing in 
the real world to a concept or thought and then to a symbol (thus bearing some simi-
larity with Locke’s approach outlined above); in other words, that the linking of mod-
el to reality is not direct. For a given domain (part or all of reality), the set of all the 
individual concepts abstracted from that domain is called the conceptualization (Fig. 
1 (label ‘2’)) i.e. the combination of the concepts and their relationships [33]. This is 
the mental model e.g. [37, 38] – called here the cognitive model– see also [39] and 
could be said to imply and embody the ontological commitment (e.g. [40]). However, 
in this work, the conceptualization is considered as an individual mental commitment 
that must be shared (at some symbolic level) in order to be useful to the community; 
whereas in other more commonly accepted philosophies, individual mental commit-
ments, whatever their appellation, are deemed unhelpful unless they are confirmed 
and agreed upon by the community who wish to share and build on these ideas i.e. 
conceptualization relates to the community accepted description not to the  
individual’s. 

However, whilst often used in ontological discussions (e.g. [33, 41]), we must 
point out that this work (of Peirce, Ogden, Nash and Ullman) is not appreciated in any 
of the philosophical literature and emerges more from formalising everyday usage 
than disciplined philosophical reflection. Nevertheless, from our pragmatic point of 
view, the ideas, which conflate types and instance, are nevertheless worth further 
investigation because the simple model of Fig. 1 may provide a starting point for a 
detailed mathematical description of the modelling and metamodelling domains [15].  

Fig. 3 suggests a much more detailed description to tie together cognition, reality 
and models. The first triangle deals with the physical world, which is made of things. 
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3.2 Language Use 
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mechanisms to capture these nuances, and models created with them, in consequence, 
are oblivious to them. For example, we would certainly agree that “every person has an 
age”, so that the property Age of class Person should not be nullable in a UML class 
model. However, a modeller might choose to make it nullable if there are chances that 
Person objects will be created without a known age. Note, however, that the first state-
ment (“every person has an age, so that the property Age of class Person should not be 
nullable”) is ontic in nature, whereas the second (“a modeller might choose to make it 
nullable if there are chances that Person objects will be created without a known age”) is 
epistemic. The ConML modelling language [48, 49], for example, has separate null and 
unknown semantics in order to describe information that does not exist (“null”, which is 
ontic) and information that does exist but which we ignore (“unknown”, which is epis-
temic). Without this explicit difference, a model is confusing, since there is no way to 
know whether it describes an objectivized reality or a particular epistemic approach to it. 

4 Summary and Conclusions 

The role of conceptual modelling in information systems development has continued 
to increase over the last several decades. However, there has been little explicit 
awareness of any influences of mainstream philosophical thinking. This neglect could 
not only impact the cohesiveness of conceptual modelling paradigms (such as ER, 
OO) but also obscure potential advantages that may not be obvious since the links 
between a cohesive philosophical framework and the conceptual modelling approach 
adopted are implicit and unexamined. Identification of such links could bring benefit 
to the conceptual modelling community and consequently help to increase the quality 
of future information systems development. 

In this paper, we have tried to bring to the attention of the information systems 
modelling community some of those arcane philosophical underpinnings. We have 
noted that there is no ‘holy grail’ i.e. there is no one philosophical suite of ideas that 
we can insist should be adopted. Rather, we take a more pragmatic (but still formal) 
approach in recommending consideration of whether or not any particular philosophy 
is both useful and implementable i.e. whether it is indeed understandable and usable 
to the benefit of the information systems community. 

We have noted, in particular, philosophy-based concerns about commonly used 
modelling terms such as ‘concepts’ and ‘properties/attributes’, whilst noting also the 
value of incorporating ontological thinking and theories of language use. 

Our final conclusion is more along the lines of ‘caveat emptor’ – modellers need to 
be aware of the philosophical history, albeit indecisive, that may more explicitly be 
incorporated into current and emerging approaches to modern conceptual modelling 
and information systems development. 

References 

1. Henderson-Sellers, B., Gonzalez-Perez, C.: Uses and abuses of the stereotype mechanism 
in UML 1.x and 2.0. In: Nierstrasz, O., Whittle, J., Harel, D., Reggio, G. (eds.) MoDELS 
2006. LNCS, vol. 4199, pp. 16–26. Springer, Heidelberg (2006) 

2. Atkinson, C., Kühne, T., Henderson-Sellers, B.: Systematic stereotype usage. Software and 
System Modelling 2(3), 153–163 (2003) 
 



 An Application of Philosophy in Software Modelling and Future Information Systems 339 

3. Locke, J.: An essay concerning human understanding, Digireads, Kansas (1690/2009) 
4. Smith, B.: Beyond concepts: ontology as reality representation. In: Varzi, A., Vieu, L. 

(eds.) Procs. FOIS 2004, pp. 73–84. IOS Press (2004) 
5. Partridge, C.: Business Objects: Re-Engineering for Re-use. Butterworth Heineman,  

Oxford (1996) 
6. Lakoff, G.: Women, Fire, and Dangerous Things. What Categories Reveal about the Mind. 

Univ. Chicago Press (1987) 
7. Stanford Encyclopedia of Philosophy (last major revision) (2011), 

http://plato.stanford.edu/entries/concepts/  
(accessed September 3, 2012) 

8. Margolis, E., Laurence, S. (eds.): Concepts: Core Readings. MIT Press (1999) 
9. Locke, J.: An Essay Concerning Human Understanding. Oxford Univ. Press, Oxford 

(1690, 1975) 
10. Hume, D.: A Treatise of Human Nature. Oxford University Press, Oxford (1739, 1978) 
11. Wittgenstein, L.: Philosophical Investigations. Macmillan, New York (1953) 
12. Peacocke, C.: A Study of Concepts. MIT Press, Cambridge (1992) 
13. Gruber, T.R.: A translation approach to portable ontologies. Knowledge Acquisition 5, 

199–220 (1993) 
14. Eriksson, O., Ågerfalk, P.J.: Rethinking the meaning of identifiers in information infra-

structures. J. Assoc. Info. Systems 11(8), 433–454 (2010) 
15. Henderson-Sellers, B.: On the Mathematics of Modelling, Metamodelling, Ontologies and 

Modelling Languages, Springer Briefs in Computer Science. Springer (2012) 
16. Henderson-Sellers, B., Eriksson, O., Gonzalez-Perez, C., Ågerfalk, P.J.: Ptolemaic meta-

modelling? The need for a paradigm shift. In: Cueva Lovelle, J.M., et al. (eds.) Progres-
sions and Innovations in Model-Driven Software Engineering. IGI Global (2013) 

17. Shan, L., Zhu, H.: Unifying the semantics of models and meta-models in the multi-layered 
UML meta-modelling hierarchy. Int. J. Softw. Informat. 6(2), 163–200 (2012) 

18. Bunge, M.: Treatise on Basic Philosophy: Ontology I: The Furniture of the World, vol. 3. 
Reidel, Boston (1977) 

19. Wand, Y.: Ontology as a foundation for meta-modelling and method engineering. Inf. 
Software Technol. 38, 281–287 (1996) 

20. Opdahl, A., Henderson-Sellers, B.: A template for defining enterprise modelling con-
structs. Journal of Database Management 15(2), 39–73 (2004) 

21. Mellor, D.H., Oliver, A. (eds.): Properties. Oxford Univ. Press (1997) 
22. Partridge, C.: Personal communication (2012) 
23. Searle, J.R.: Speech Acts. An Essay in the Philosophy of Language. Cambridge Univ. 

Press (1969) 
24. Guizzardi, G., Wagner, G.: Towards Ontological Foundations for Agent Modelling Con-

cepts Using the Unified Fundational Ontology (UFO). In: Bresciani, P., Giorgini, P., Hen-
derson-Sellers, B., Low, G., Winikoff, M. (eds.) AOIS 2004. LNCS (LNAI), vol. 3508,  
pp. 110–124. Springer, Heidelberg (2005) 

25. Lowe, E.J.: The Four-Category Ontology: A Metaphysical Foundation for Natural Science. 
Oxford Univ. Press (2006) 

26. Descartes, R.: Principia philosophiae (Principles of Philosophy) (1644) 
27. Guizzardi, G., Masolo, C., Borgo, S.: In defense of a trope-based ontology for conceptual 

modeling: An example with the foundations of attributes, weak entities and datatypes. In: 
Embley, D.W., Olivé, A., Ram, S. (eds.) ER 2006. LNCS, vol. 4215, pp. 112–125. Sprin-
ger, Heidelberg (2006) 

28. Wand, Y., Weber, R.: An ontological analysis of some fundamental information systems 
concepts. In: Proceedings of the Ninth International Conference on Information Systems, 
Minneapolis (1988) 



340 B. Henderson-Sellers, C. Gonzalez-Perez, and G. Walkerden 

29. Wand, Y., Weber, R.: An ontological model of an information system. IEEE Trans. Soft-
ware Eng. 16(11), 1282–1292 (1990) 

30. Wand, Y., Weber, R.: On the deep structure of information systems. Information Systems 
Journal 5, 203–223 (1995) 

31. Baldinger, K.: Semantic Theory: Towards a Modern Semantics. Palgrave Macmillan 
(1980) 

32. Sowa, J.F.: Ontology, metadata, and semiotics, Conceptual Structures: Logical, Linguistic, 
and Computational Issues. In: Ganter, B., Mineau, G.W. (eds.) ICCS 2000. LNCS, 
vol. 1867, pp. 55–81. Springer, Heidelberg (2000) 

33. Guizzardi, G.: Ontological foundations for structural conceptual models. CTIT PhD Thesis 
Series, No. 05-74, Enschede, The Netherlands (2005) 

34. Ogden, C.K., Richards, I.A.: The Meaning of Meaning. Harcourt, Brace and World, New 
York (1923) 

35. Peirce, C.S.: Collected Papers of C. S. Peirce. In: Hartshorne, C., Weiss, P., Burks, A. 
(eds.) 8 vols. Harvard University Press, Cambridge (1958) 

36. Ullmann, S.: Semantics: An Introduction to the Science of Meaning. Basil Blackwell, Ox-
ford (1964) 

37. Jackson, M.: Some Notes on Models and Modelling. In: Borgida, A.T., Chaudhri, V.K., 
Giorgini, P., Yu, E.S. (eds.) Mylopoulos Festschrift. LNCS, vol. 5600, pp. 68–81. Sprin-
ger, Heidelberg (2009) 

38. Wilmont, I., Brinkkemper, S., van de Weerd, I., Hoppenbrouwers, S.: Exploring intuitive 
modelling behaviour. In: Bider, I., Halpin, T., Krogstie, J., Nurcan, S., Proper, E., Schmidt, 
R., Ukor, R., et al. (eds.) BPMDS 2010 and EMMSAD 2010. LNBIP, vol. 50,  
pp. 301–313. Springer, Heidelberg (2010) 

39. Gonzalez-Perez, C., Henderson-Sellers, B.: Modelling software development methodolo-
gies: a conceptual foundation. J. Sys. Softw. 80(11), 1778–1796 (2007) 

40. Lorenzatti, A., Abel, M., Fiorini, S.R., Bernardes, A.K., dos Santos Scherer, C.M.: Onto-
logical primitives for visual knowledge. In: da Rocha Costa, A.C., Vicari, R.M., Tonidan-
del, F. (eds.) SBIA 2010. LNCS, vol. 6404, pp. 1–10. Springer, Heidelberg (2010) 

41. Lorenzatti, A., Santin, C.E., Paesi da Silva, O., Abel, M.: A representation frame-work for 
visual knowledge. In: Vieira, R., et al. (eds.) Proceedings of Joint IV Seminar on Ontology 
Research in Brazil and VI International Workshop on Metamodels, Ontologies and Seman-
tic Technologies, CEUR Workshop Procs., vol. 776, pp. 177–182 (2011) 

42. Austin, J.L.: How To Do Things With Words. Oxford Univ. Press (1962) 
43. Frege, G.: Über Begriff und Gegenstand (On Concept and Object). In: Vierteljahrsschrift 

für wissenschaftliche Philosophie, vol. XVI, pp. 192–205. Fues’s Verlag (1892)  
(transl. Geach and Black, 1952) 

44. OMG: OMG Unified Modeling LanguageTM (OMG UML), Infrastructure Version 2.4.1, 
OMG Document Number: formal/2011-08-05, 230pp (2011) 

45. Lilly, L.: Use case pitfalls: top 10 problems from real projects using use cases. In: Fire-
smith, D., et al. (eds.) Procs. TOOLS 30, pp. 174–183. IEEE Comp. Soc. Press (1999) 

46. Mylopoulos, J.: Conceptual modeling and Telos. In: Loucopoulos, P., Zicari, R. (eds.) 
Conceptual Modeling, Databases and CASE, ch. 4, pp. 49–68. Wiley (1992) 

47. Kaschek, R., Delcambre, L. (eds.): The Evolution of Conceptual Modeling. From a Histor-
ical Perspective towards the Future of Conceptual Modeling. LNCS, vol. 6520. Springer, 
Heidelberg (2011) 

48. Incipit: ConML Technical Specification. ConML 1.3 (2013), 
http://www.conml.org/Resources_TechSpec.aspx 

49. Gonzalez-Perez, C.: A conceptual modelling language for the humanities and social 
sciences. In: Rolland, C., et al. (eds.) Sixth International Conference on Research Chal-
lenges in Information Science (RCIS 2012), pp. 396–401. IEEE Computer Society (2012) 


	An Application of Philosophy in Software Modelling and Future Information Systems Development
	1 Introduction
	2 Philosophical Impacts on Modelling
	2.1 Concepts
	2.2 Properties

	3 Some Contributions of Ontological Engineering and Language Use
	3.1 Ontological Engineering – A Philosophical Perspective
	3.2 Language Use
	3.3 Ontic vs. c Epistemic Models

	4 Summary and Conclusions
	References




