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Ontology for Knowledge Organization

Abstract: The first main thesis of the paper is that an ontology is not a catalogue of the world, a
taxonomy, or aterminology. If anything, an ontology is the general framework within which catalogues,

taxonomies, and terminologies may be given suitable organization. The second main thesisis that redity

is organized into diverse levels and there are sophisticated dependences among these levels and within

them.

1. Introduction

In the literature, the term ‘ontology’ presents a variety of meanings and is used in many
different ways. To veify this observation one need merdy consult any dictionary of philosophy. As
wdl as the variety of meanings entrenched in the philosophicd tradition, new variants have been
recently forthcoming from the database community and from certain sectors of naturad language
andyds. For example, Sowa states that, “The firgt step in designing a database, a knowledge base,
or an object-oriented system isto select an appropriate collection of ontologica categories’ ([Sowa
1995]. For discussion of the relationships between Al and ontology see [Guarino and Poli 1995].
Morein genera, on ontology and with particular regard to forma ontology, see [Burckhard and
Smith 1991], [Poli 1992], [Poli and Simons 1996]). Apart from their multiplicity, many of these
diverse meanings are accompanied by hidden assumptions and research strategies which are only
occasonaly made explicit. With regard to ontology, moreover, for some curious reason suggestions
that the development of ontological andyss might be advisable often provoke extreme and
contragting reactions. While some regard ontology as a panacea for an extremdy wide range of
problems, others adopt entirely the opposite view and deny that ontologica inquiry has any sense at
dl. If on the one hand there is often adesire to ‘ capture’ the world in adefinitive set of categories, on
the other there is the opinion that the endeavour is impossble and indeed nonsensicdl. In fact, both
points of view illegitimately overstrech the argument. The proposal advanced below seeks to avoid
both baseless enthusasm and ddigitimating reection. For amplicity’s sake, | shdl proceed by
advancing a number of theses.

2. A number of general theses on ontology

THESIS 1. An ontology isnot a catal ogue of the world, ataxonomy, a terminology or a lig of
objects, things or whatever else. If anything, an ontology is the generd framework (= structure)
within which catalogues, taxonomies, terminologies may be given suitable organization. This means
that somewhere a boundary must be drawn between ontology and taxonomy.

THESIS 2. An ontology is not reducible to pure cognitive andysis (in philosophicd terms, it is
not an epistemology or a theory of knowledge). Ontology represents the ‘objective’ side (= on the
side of the object), and the theory of knowledge the subjective side (= on the side of the knowing
subject) of redity. The two sides are obvioudy interdependent, but thisis not to imply that they are
the same (exactly like the front and rear of a coin). In order to conduct ontologicd andysis, it is
necessary to ‘neutrdize’, so to speak, the cognitive dimension, that is, to reduce it to the default
date. | assume tha the default state is the descriptive one, where the dimensions of attention, of
interest, etc., are as neutral as possible (= ‘naturd’ attitude). It is of course possible to modify the



default state and congtruct ontologies of the other cognitive states as well, but this involves
modifications of the centra structure.

THESIS 3. There is nothing to prevent the existence of severa ontologies, in the plurd. In this
case too, ontologicd study is useful because, at the very least, it renders the top categories explicit
and therefore enables verification of whether there are reasonable trandation strategies and of which
categorization can serve best to achieve certain objectives. This thess is a subtle argument and
requires some further comment. Let us assume that the genera space of the ontology is a virtud
space which isactudized in its concrete ingtances. The Stuation can be exemplified by dting the case
of natura languages. The intended reference is obvious here and impliesthat the universal ontology is
like the universd language. The least that one can say isthat neither of them exigts. Just as there is no
universal language, 0 there isno universd ontology. What exigts instead are individud natura
languages, each of which is generd; that is, it is able to say everything that it wishesto say. By the
same token, there may not be a sngle universd ontology, but there may exis severd generd
ontologies. Alsoin this case (whichis the one that | regard as closest to the truth), structurd studies
of great interest are possible. For the sake of clarity, | shdl continue with the example of languages.
However different various languages may be, they display a number of highly sgnificant uniformities
If we divide the structure of a language between lexicon (= content) and grammar (= structure), we
note that there are dimensons which, with by and large limited varigbility, are sysemdticdly treated
by the lexicon or by the grammar. For example, some languages have sngular and plurd, others add
adud form, othersatrid form, others can grammaticdly indicate the many and the few. But that is
al. No language has grammatica devices with which to denote the countable or 435. In these cases
they resort to the lexicon. What | wish to say isthat, for dl ther differences, languages display certain
sructurd uniformities. The same should gpply to ontologies. However different the various generd
ontologies may be, some sructurd uniformities among the top categories should nevertheess exist
[Tamy 1988]. If thisargument holds, two prime focuses of attention ensue from it:

(@) the congtruction of agenerd ontology to be used as a test framework;

(b) the theoretical and experimenta andlyss of the process of multiple categorization.

The firgt point is obvious. Without a generd ontology we have no context of reference. The
second is much more ddicate. If the categorization is intended to be a passage from a susbtratum
space to a target space possbly discrete), the problem becomes that of trandaing objects
categorized according to the categories of one particular target space into objects categorized
according to the categories of another target space. One of the reasons for the difficulty of the
problem isthat we often find that we know only target spaces and not the substratum space whence
they originate, of which we mugt hypothesise the characteristics — as far as we can — from the target
Space or spaces [Petitot 1985].

THESIS 4. Redity is organized into diverse levels and there are hignly sophigticated
interdependences among these leves and within them. For instance, an adequately sophisticated
ontology mugt be able to perform the following two tasks at the very least:

(&) didinguish among such diverse objects as the things or inanimate concrete objects of the
materid world, organisms or animate concrete objects, the psychologica objects of the mind, the
socid and inditutiond objects of sodid life, the abstract, ided and fictitious objects of the sciences
and arts.

(b) connect the various leves of redity by means of opportune forms of dependence. A
promise as a socid act with juridica force requires the existence of people with juridica capacity,
and that people do not fluctuate in some hyperspace but possess living bodies, which are in turn the
result of particular supraformations of materid entities [Hartmann 1966].

3. Levelsof reality



The universal glue of any whatever aticulated ontology is given by the network of
dependencies that it creates and governs. We may digtinguish a least five ontologica levels of the
inanimate physica world, of the animate physicad world, of the psychologica world, of the socid
world and of theidea world.

Specific forms of categorid and existential dependence exist among these levels. For example:
a psychologica object or event requires an animate physical object as its existential bearer. Should
there be no person (and should there be no body of some such person), then neither will there be the
corrdative psychologica daes. Hypothessing forms of exigentid dependence does not sgnify
resorting to more or less overt hypotheses of reductionism. The various ontologica levels may be
exigentidly contrained without this implying thet they are categoridly constrained. The categories or
properties which enable us to describe the world of psychologicd dates are different from the
categories that enable us to describe the world of animate objects and that of inanimate objects.

In more andytic terms, we may hypothesise that (a) new categories may intervene in every
passage from one level to another, and (b) the lower-level categories that regppear a a higher level
undergo transformations, they are * supraformed’.

The supraformation relationship is that which inheres, for example, in the passage from the
inanimate materiad world to the animate materid world. The categories of the former maintain their
vdidity dso for the second, but in a different form which reflects the specificity of the new level.

Differing from the supraformation relationship is the supracongruction relaionship, which
holds, for example, in the passage from the animate materia world and the psychologicd world. In
this case, the higher leve requires the lower one only as its external basis of existential support,
but not as materid to be supraformed (in cases like this one, the substratum of the higher leve is not
the materid of the lower leve).

There are severd kinds of dependence relation among the various levels. For example, every
higher level not only requires corresponding lower levels but dso that these must have specific
dructurd characterigtics (of complexity, for instance).

In generd, we may digtinguish the generd categories, which hold for dl the ontologicd levels,
from the regiond categories, which apply only to certain levels. The generd categories comprise, for
example, object, event, substratum, substance, form, relation, determination, dependence, structure,
part, whole, unity, multiplicity, dimension, continuum, discrete, internd, externd, identity, diversty,
possibility, actudity, necessity, change.

Examples of regiona categories are the following. For the materid world: space, time, cause,
gtudtion, reciproca action, dynamic dructure, dynamic equilibrium, becoming. For the animate
world: organic structure, adaptation, end-directedness, materia exchange, self-regulation, life of the
species, degeneration of the species. For the psychologica world: act, content, consciousness,
unconsciousness, pleasure, disoleasure. For the socid world: socid system, family, community,
conflict, class, inditution, integration. For the ideal world: the categories of the activities and products
of knowledge, art and faith.

These ligs are obvioudy provisond and ther purpose is purdy exemplificatory. A
thoroughgoing ontology would have to refine them by making gppropriate changes and studying the
connections among the various categories.

This proposd for a dratified condruction of ontology can be summed up in the following
theses:

1. The generd categories encompass dl the various ontologicd layers. However, they display
features a every level which are specific to that particular level (because they interact with the
complex of categories a thet level).



2. The categories of the lower ontologica layers are the foundation for the higher ones, but
they are independent from the higher categories.

3. The categories of the lower layers are stronger than the categories of the higher layers, but
they have lesser structurd power.

4. In the case of supraformation, the whole categorized by the lower categories helps to
condtitute the substance of the higher leved.

5. In the case of supracongtruction, the whole categorized by the lower categories acts as the
exigentid bearer of the higher levd.

4. Thetrap of smplicity

An episgemologicd thess which finds wide acceptance is that of theoretical smplicity. It is
often said that, on the assumption that a procedure exigts for caculation the complexity of a theory,
of two theories T1 and T2 reldive to the same domain the smpler one is preferable. However
obvious this thess may be, it is potentidly highly dangerous for any enterprise of an ontologica
nature.

The reason is that the centra problem of ontology is not so much the categorization of any
domain whatever as the categorization of the maxima domain. What is needed, therefore, is not the
amplest theory for any domain whatever, but the simplest theory for the maximal domain.
Accordingly, it isadmos certain that the smplest theories for loca domains are aso those which most
resst expangon to embrace broader ones. From an ontologica point of view, the most useful theory
is the one that can be expanded in the most economica manner possible.

We can reformulate the thesis by stating that it is advisable to spend more on congtructing local
theories because in thisway less need be spent later when integrating and coordinating them.

If we take any two basis of data, there is no guarantee that their data will be interchangeable.
The ontology (once congtructed) must condtitute the context into which the two data banks are
merged, thereby modifying the datain order to render them interchangeable. The trandation will be
smpler, the more adequate is the Sructure of theinitid bass of data

5. A word of caution

In congructing an ontology it is important not to confuse ontological problems with those
involved in their forma trandation. In other words, care must be taken to digtinguish between the
ontologica tree and the logica tree that should be its rigorous trandation. | see a least three reasons
for keeping the two trees digtinct. Firdt, the categories that congtitute the two trees are not the same,
and in passing from one tree to the other changes may occur of which one should be aware, dso
because there is nothing to guarantee the neutrdity of the trandation. For example, from the
ontologica point of view, ‘property’ and ‘reation’ are very different entities. From alogica point of
view, however, it is obvious that the former is a monadic relation. This type of trandation, therefore,
may be anything but innocuous.

Anather reason for keeping the level of ontologica categories digtinct from that of the logica
categories is that there may be different logicad trandations of the same ontologica structure. These
different trandations may prove to be entirely compatible; but they may equaly be incompatible and
usable in different ways according to the particular purposes of the moment.

Thirdly, at the actud dtate of research, gpart from the fact that there is no reason for beieving
in a universal ontology, there is nothing to guarantee that one single logic goplies to the entire
ontology. In other words, there is nothing to rule out that the different sections of the ontology may



not be more efficacioudy formaizable using different logics. In short, the ontology and the logic (or a
leest the formdism) which should give it formd rigour lie a different levels which should not be
confused. Both must be addressed, but each iuxta propria principia.

6. The per spective of thewhole

On the basis of the foregoing discussion it is now possible to outline a hypothesis of ontology.

| assume the category of whole as the top level. Synonyms frequently used for this category
are: entity, thing and object. | prefer whole because it highlights from the start a crucid aspect which
is not stressed with equa emphasis by other proposds. being a whole means having boundaries.
Boundaries which may be more or less rigid and of different kinds. The type of boundary that may
be rdlevant on any particular occason depends on the level of the whole. Although inanimate,
animate, psychologica, inditutiona, abgtract, imaginary, etc. wholes may have different boundaries,
they dways have boundaries.

By virtue of possessng boundaries, a whole is something on the basis of which there is an
interior and an exterior. Put in different but not dternative terms, we may aso say that a whole is
something which displays some form of independence with respect to an environment. Observing
that, when andysed a a sufficient level of detall, every whole vanishesinto a continuum, or according
to which every whole depends on something else, does not raise mgor difficulties. The fact that the
boundaries of the whole are not absolute does not imply, in fact, that these are purdy apparent
boundaries. Wholes and their boundaries are redities which effectively operate at the gppropriate
leve of granularity.

In deding with wholes composed of other wholes, the problem arises of cdibrating the
‘weight’ of the more generd whole with respect to the ‘weight’ of the boundaries of its component
wholes. For these cases | propose the following hypothesis.for wholes congtituted by several wholes:
the boundaries of the wholes of the ontologicdly lower layers are stronger (= more sable) than the
boundaries of the wholes of the higher ontologicd layers. Both the sheep and the flock of sheep are
wholes, but the boundaries of the individua sheep are stronger/more stable than those of the flock.

My andysis of the whole now proceeds by drawing on two groups of theories: those thet give
information about the whole as such, and those which give information about the various ways in
which the whole can be considered.

7. Thewhole as such

Andysis of the whole as such examines level, location and amount.

By ‘levd’ | mean the ontologica layer of the whole and therefore whether it is an inanimate
material object, an animate object, a psychologica object, a socid object or an ided object. This
classfication activates the gppropriate forms of exigentia dependence and the sets of specific
categories which hold at that particular layer of redlity.

By ‘location’ | mean the pogtion of the whole in one of the semantic fields of space, time,
matter and substiratum (or existentia bearer). These four semantic fields are gppropriately activated
by the level. For example, in the case of wholes of inanimate materid type, one finds that matter and
substratum coincide; whereas certain ideal wholes do not have atempora location, etc.

‘Amount’ tells us that we are deding with only one whole, with severa wholes, or with
material denoted by mass terms. | assume that the default case is the one involving a sngle whole. If
instead several wholes are given, then new categories are activated, like those of relation and force.
By way of a further example: sgnificant applications of the category ‘relation’ are those which



concern the relations among wholes in terms of their location. In the case of two wholes, for
example, reation < pattern < spatid < schematic < behind/in front; above/below; right/left; diagond.
Etc.

The appropriate categories are activated in the case of matter denoted by mass terms.

8. Modes of considering the whole

The whole has parts—which | distinguish into separable and non-separable — and a history.

Let us fird ingpect the distinction between separable and non-separable parts. However
difficult it may be to specify this didinction, a prdiminary definition of the difference may be
forthcoming from examination of the case of inanimate materid objects. In this Stuaion, we may cdl
separadle parts those which can be removed from the whole without anything ese taking their place.
We may therefore say that aleg is a separable part of a table. The remova of separable parts may
have a destructive effect on the whole. Non-separable parts are instead those which can be
recognized and distinguished but which cannot be removed [Husserl 1970, 3rd Investigation]. When
they are ‘removed’ from the whole, a part of the same kind usudly takes the place of the part that
has been removed. In effect, what is redly inseparable is not so much the individud part qua part as
its genus. If |1 remove the colour ‘red” from a table, it becomes of another colour or it assumes
another colour, but it is ill in some way coloured. For categories like colour, weight, shape, size,
consstency, etc., materid objects are structured in such a way that they may display different
ingtances of these categories in the course of their hitories, but they nevertheless dways have them.
A table may be of different shape, colour, weight, consstency, etc., but it will dways have a certan
specific shape, colour, weight, consistency, €tc.

With the appropriate variations, the difference between separable and non-separable parts
holds for every type of whole.

The different ways in which separable parts are given enable us to provide a classfication of
the types of whole. We may accordingly spesk of systems when the separable parts are given
smultaneoudy and the boundaries of the parts are less strong than the boundaries of the whole. We
may indead spesk of aggregates when the separable parts are given smultaneoudy but the
boundaries of the parts are stronger than the boundaries of the whole. We may then spesk of events
when the parts are given in succession and the boundaries of the parts are weaker than the boundary
of the whole; reserving the term process for the case in which the parts are given in succession and
the boundaries of the parts are stronger than the boundary of the whole.

Asfor the higtory of the whole, | distinguish between the higtory of the whole as such and the
history of the location of the whole, according to the modification and/or subgtitution of its parts. The
higtories relaive to the location of the whole and to the modification or subgtitution of its parts enable
us to establish various criteria of identity (materid, functiond, etc.).

9. Conclusions

| have tried to show that congtructing a generd ontology requires the attention to be focused
on — besides the problem of the theoretical and experimental andlysis of multiple categorization (§ 2)
— the theory of dependence. My ontologica proposal has been an attempt to articulate at least two
of the many and diversfied forms of dependence among wholes (as dependencies among ontol ogical
layers and among levels of one layer) and interndly to one whole (as dependencies between the
whole and its various kinds of parts, and between the whole and its history and that of its parts)
[Ingarden 1964].
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