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Abstract
Despite the fact that information systems ontologies [ISOs] support the mutual 
understanding between human beings and software applications, human beings and 
software applications do not understand ISOs’ contents in the same way. The same 
applies to ontological integration. This paper attempts to account for such discrepan-
cies by emphasizing that while human being can have access to entities represented 
in ISOs, software applications cannot.
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integration

1  Ontology in Information Systems

According to Smith (2003), information systems ontologists generally share the 
assumption that

[1] ontology does not deal with reality but with alternative possible worlds defined 
by information systems.

On one side, this means that ontologists reject the definition of ontology com-
ing from the (analytical) philosophical investigation, according to which ontology 
aims to draw a complete inventory of reality by specifying its fundamental struc-
ture.1 On the other side, they embrace the definition of ontologies coming from the 
IT domain, suggesting that:

• ontology refers to an explicit (and sometimes partial) specification of a shared 
conceptualization that is formalized in a logical theory,2
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• speaking of ontologies, in the plural, indicates a multiplicity of artificial worlds 
defined by information systems ontologies [ISOs] as well as different ways to 
represent such worlds.3

Now,

[2] outlining an ISO’s world means providing an inventory of all the entities (in 
primis, classes, instances, and relations4) that populate such a world.

The ontological implications of this operation, Smith holds, are essentially two:

[3] only those entities exist which are represented in the ISO,
[4] the entities in question possess only those properties which the ISO itself recog-

nizes.

According to Smith, [4] suggests an analogy between fictional and ISOs entities. 
«It is as if Hamlet, whose hair (we shall suppose) is not mentioned in Shakespeare’s 
play, would be not merely neither bald nor nonbald, but would somehow have no 
properties at all as far as hair is concerned»5 (Smith, 2003: 161). This means that, as 
well as for fiction,

[5] the entities represented in an ISO are not real entities—the entities of flesh and 
blood we find all around us.

Rather,

[6] they are denatured surrogates,
[6.1] possessing only a finite number of properties,
[6.2] being entirely indeterminate with regard to those properties with which the

  
ISO is not concerned.

3 Couclelis (2019).
4 Laurini (2017).
5 While by discussing Smith’s proposal in terms of ISOs’ completeness (see [2]) and analogy between 
fictional and ISOs’ entities, this paper can be interpreted as an analysis of the consequences of such a 
proposal, it should also be noted that both [2] and the analogy are not accepted by the entire community 
of computer scientists. Indeed, with regard to [2], some IT/computer approaches assume the incomplete-
ness of ISOs’ conceptualizations—especially for the ISOs within the Web environment. More precisely, 
for those ISOs, the incompleteness is formally stated as the Open-world assumption, according to which 
everything that cannot be inferred as false from an ISO must be considered unknown. This means that, 
for these cases, [2] does not hold and, consequently, [3] and [4] should be retracted. As regards to the 
analogy between fictional and ISOs’ entities, some IT/computer scientists refuse such an analogy, and 
consider ISOs’ entities as symbolic representations of conceptualizations of world fragments. According 
to this perspective, ISOs’ entities are still denatured surrogates but also abstractions that can be refined 
by means of integration (see § 3). Therefore, if it may be a non-sense to wonder about Hamlet’s hair; it 
does make sense to integrate ISOs’ contents with contents coming from other ISOs—possibly, through a 
refinement of the abstractions provided by their conceptualizations.
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However, as regards to [3], the analogy between ISO and fiction shows a discrep-
ancy. If it is true that, in the domain of ISOs, only those entities exist which are rep-
resented in the system, there are cases,6 in the realm of fiction, where we might also 
assume the existence of entities that are not mentioned in the fiction itself. For exam-
ple, while the city of Cremona does not exist in TV shows such as Game of Thrones 
and Teletubbies, we cannot exclude its existence in William’s novel Stoner or Man-
zoni’s I promessi sposi, although “Cremona” is never mentioned in these novels.

2  Internal and External Questions

We might now consider the example of

[7] an ISO representing all the countries in the world and apply to it
 

[8]  Carnap’s (1950) distinction between internal and external questions.

Varzi (2009: 6) explains such a distinction as follows: a question is internal to a 
framework (in our case, an ISO) if it may get answered by the resources provided 
by the framework; a question is external if it refers to the acceptability of the frame-
work itself. Therefore, asking about the existence of a certain country is a question 
internal to [7] in so far as it concerns the existence of that country in relation to [7]. 
As opposed to this, asking whether countries really exist is an external question, 
as it concerns the reality of the world presupposed by [7], but then, what are those 
entities that populate [7]? According to [5] and [6], such entities are not the real 
countries where we live or that we can visit in our everyday life. Rather, they are 
merely representations (denatured surrogates, in Smith’s terms) of the real countries 
we have all around us. This means that internal questions involve the denatured sur-
rogates (of the entities of the real world) represented in [7]. On the contrary, external 
questions refer to the real world whose entities are represented in [7] by surrogates.

The choice of introducing [8] is not random. Indeed, speaking of ISOs’ contents, 
Goy and Magro (2015) argue that

[9] ISOs can support the mutual understanding between human beings, between 
human beings and software applications, and between software applications them-
selves.

This does not, however, imply that human beings and software applications 
understand ISOs’ contents in the same way, but if so, what does the difference 
involve? To answer this question, I find it is crucial to consider that, while human 
beings may have access to the objects represented in ISOs’ contents (i.e., the ref-
erences of ISOs’ contents in the real world), software applications may not. This 
implies that the mutual understanding between software applications is anchored to 
ISOs’ contents in terms of [6], whereas the mutual understanding between human 

6 Lewis (1978).
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beings can refer to both ISOs’ contents and to the correspondence between ISOs’ 
contents and the real world. In other words, human beings are in the position to 
address external questions.

3  ISO Integrations

The mutual understanding mentioned in [9] is strictly intertwined with the notion 
of ISO integration. More precisely, Goy and Magro maintain that the possibility for 
software applications of understanding ISOs’ contents enables data integration on 
the Web. What is ISO integration, then? Broadly speaking,

[10] ISO integration is the process by which ISOs can semantically combine data 
  from multiple heterogeneous information systems.7

Such a process is related to the general aims of ISOs including the description 
of semantic heterogeneity in different information sources and the formulation of 
unambiguous definitions and identifications for their entities.

Now, if Smith is right in endorsing the analogy between fictional and ISOs enti-
ties, we might ask, as fiction theory does:

[11] how and to what extent are we entitled to integrate ISOs’ contents?

A possible answer to [11] could result from [3˄4]: if only those entities exist 
which are represented in an ISO and such entities only possess the properties that 
the ISO itself recognizes, then integrations are not possible. Another answer may 
derive from [6˄10], according to which, if ISOs can semantically combine data from 
multiple information systems, then ISOs’ contents may be integrated with data com-
ing from other information systems—data that, according to [6], are in turn dena-
tured surrogates.

However, fiction theory does not see things in the same way. It is not just the inte-
gration from other fictions to be interesting—that is, applying [10] to fiction theory. 
Rather, it is

[12] the possibility to integrate what it is explicitly stipulated in a fiction with what 
  might legitimately be considered to be true within that fiction.

How to do that? For example, we could follow the reality principle [RP] and the 
mutual belief principle [MBP].

RP says that a fictional world is as much as like the real world as the explicitly 
stipulated fictional truths permit.

7 Li et al. (2018).
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MBP says that it is not reality that licenses integrations, but the common 
beliefs shared at the time the fiction has been written.8

Now, without taking into account any criticism of such principles, there are at 
least four different reasons that make the introduction of RP and MBP in the debate 
on ISO integration problematic, namely: [1], [3˄4], [6˄10], and [2˄3].

[1] is specifically directed against RP: if ISOs do not deal with reality, why 
integrate ISOs’ contents with the real world? [3˄4], [6˄10], and [2˄3] are instead 
addressed against both RP and MBP. [3˄4] excludes any integration, including 
those from RP and MBP. [6˄10] allows only integrations from information systems. 
Finally, while both RP and MBP seem to presuppose, according to [12] that a (fic-
tional) world might be more crowded compared to what has been explicitly stipu-
lated, [2˄3] seems to say otherwise.

4  Integrations and External Questions

But then, why should we introduce RP and MBP in the debate on ISO integration? 
Because of external questions, which, I suggest, could enrich the possibilities of ISO 
integration.

Let’s take [7] again, specifying that

[13] it only represents all the countries in the world,
[14] it does not recognize the property “has as capital.”

Based on [3˄13], we can say that only all the countries of the world exist in [7]; 
based on [5˄6] that those countries are not the real countries but their denatured sur-
rogates; based on [4˄14] that those denatured surrogates do not possess the property 
“has as capital”—although the real countries possess such a property.

Now, according to Parsons (1980) for fiction entities and to Smith for ISOs’ ones 
(see [6.2]), we should maintain that, as regards to the property “has as capital,” [7]’s 
countries are indeterminate. However, I suggest, such an indeterminacy improperly 
refers to [7]’s countries, given that [7] itself does not take into account the property 
“has as capital.” Rather, [7]’s countries are indeterminate about the property “has as 
capital” if compared to the real world whose countries possess such a property.

Accepting such a line of reasoning means that

[15] the indeterminacy mentioned in [6.2] implies a relation between ISOs’ contents 
and the world represented by the ISOs.

If so, a chance to make [7]’s entities determinate about the property “has 
as capital” might consist in integrating [7]’s entities with the property “has as 
capital” that the real countries possess, but then, integrations from the (exter-
nal) world represented by [7] would be, at least in principle, possible. To what 

8 Walton (1990).
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extent? The analogy between fictional and ISOs entities might suggest to follow, 
for example, RP or MBP, that is—as explicitly stipulated in [7]—integrating [7]’s 
contents with, for example, the real world, or with the real world at the time [7] 
has been created, or with the beliefs shared by the ontologists who wrote [7] at 
the time [7] has been created, and so forth, and this is how and to what extent 
external questions enrich the possibilities of ISO integration.

Accordingly, facing [11] requires to specify whether answering

[16] by the (internal) resources provided by ISOs,
[17] by the (external) world represented in ISOs by denatured surrogates.

Outlining such alternatives does not imply that human beings and software 
applications could integrate ISOs’ contents in the same way. As it happens with 
[9], the difference refers to the fact that human beings have access to the external 
world represented in the ISOs by denatured surrogates whereas software applica-
tions have not. Therefore, we might conclude by observing that, while for soft-
ware applications ISO integrations are tied to [16], human beings can integrate 
ISOs’ contents in terms of [16] and [17]. This might also explain why when we 
look at ISOs’ contents we, as human beings, do not see just denatured surrogates 
but also the entities represented in the ISOs.
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