FLORIDA STATE UNIVERSITY

COLLEGE OFINFORMATION

THE DOMAIN SHARED BY COMPUTATIONAL AND DIGITAL ONTOLOGY:

A PHENOMENOLOGICAL EXPLORATION AND ANALYSIS

By

BRADLEY WENDELL COMPTON

A Dissertatiorsubmitted to the
College of Infamation
in partial fulfillment of the
requirements for the degree of
Doctor of Philosophy

Degree Awarded:
SummerSemester2009



The members of theoenmittee approve thdissertation of Bradley Compton defended on April
22, 2009

Kathleen Burnett
Professor Directing Dissertation

Russell Dancy
Outside Committee Member

Gary Burnett
Committee Member

Wayne Wiegand
Committee Member

Approved:

Larry Dennis, Dean, College of Information

The Graduate School hasrified and approved the abemamed committee members.



To my parents
Wendell and Judy
and to the God of my understanding

without whom none of my achievements would be possible.



ACKNOWLEDGEMENTS

| want to thank and express gratitude tortentors, friends, and loved ones who helped me
complete this research. #g Burnett has been my major professor patientlywatched me
struggle to develop and articulate this project from the beginr@ayy Burnett, Wayne
Wiegand, and Keith Beltodaso served me well as committee members. Russ Damgy,
outside committee member, kn@nd taught me as an undergraduate philosophy major. Fred
Fonseca and Rafael Capurro, with whom | met-taeface, inspired me with their work and
mentored me along the way. Also, Elizabeth Buchanan organized the conference where minds
like Rafael, Fredand mine could meet and has also provided me encouragement in my career.
Most of all, I want to thank my Mom and Dad, Judy and Wendell, for supporting and
encouraging me in countless ways my entire life. Likewise, | believe in and am grateful for a
Power greater than myself who has guided me, restored me, and shown me opportunities to serve

others and improve my life many times through the years.



TABLE OF CONTENTS

Listof Tables ..o,
List of Figures  .......ocoovviiiiiiiiiiiniinne

ADStract o

1. INTRODUCTION.......ccevviiieiiiie

2. LITERATURE REVIEW..................

2.1 Differing Foundation$ The Analytic/Continental Divide...............
2.1.1 The Analytic Traditio® Naturalism and Formal Logic.........

2.1.2 Computational OntologyTypes, Approaches, and Examples

2.1.3 The Continental Traditiah Existential Analytic of Dasein....

2.1.4Digital Ontology..............

2.1.5Relevance to Library and Information Studies.....................

3. PHENOMENOLOGY AS METHODOLOGY.........ccovvivieeiiiiiiiiinnnenninnnns
3.1 Investigating Particular Phenomena................ccccoeviveeviicnievnnnnnn.
3.2 Investigating General ESSENCES.......cccuuiiviiiiiiieeeeiie e e,
3.3 Apprehending Essential Relationships.........ccccoovvviiivieencneeennnn.
3.4 Watching Modes of APPearing..........cccuuueeeeeuieeeemeineereineeennnnnn

3.5 Exploring the Constitution of

Phenomen&insciousness...........

3.6 Suspending Belief in EXIStENCE.........cccvviiiiiiiiiieeeiie e,
3.7 Interpreting Concealed Meanings...........ccevevevvieeeeeniiieeeeineeennnn,

4. ESSENCES AND THE MODES O&PPEARING...........ccovviiiiiiinieiieee

4.1 Modes of Appearing............

4.2 ESSENCES....cviiiieieieinininininns

4.2.1 Temporality..................

4.2.2 Spatiality......................
4.2.3 Being and Entities........

4.2.4 Relationships...............
4.2.5 Human Being...............

4.2.6 Digital Representation of Reality............ccccoeevviiiveeiinnnns

4.3 Constitution of the Phenomena in ConSCIOUSNESS.......cvvvuvveenenn..

5. TEMPORALITY AND SPATIALITY

16
17
18
20
21
24
26
27

29
29
29
29
30
30
32
32
33
33

35



5.1 Temporality.......

5.1.1 Temporality in Digital Ontology.............cccovvvuiiiiireeiieinnnnnn.

5.2 Spatiality...........

5.2.1 Spatiality INthBFO ........coovviiiiiiii e
5.2.2 Physical Space and Existential Spatiality..........................

5.2.3 The Spatia
5.3 Discussion........

6. BEING, ENTITIES, AN
6.1 Being and being
6.2 Entities .............

lity of Cyberspace..........viiiieiiiieieiiiieeeeee

D RELATIONSHIPS........ooiiii e
S

6.3 Classes and UnivVersals. ...
6.4 RelatioNSNIPS ...covvii e
6.4.1 Analytic Relationships..........ocooiiiiiiiiiiiie e

6.4.2 Continenta

| Relationships.........coviiiiiiiiii e

6.5 The Human Being as &MLty ...........ccccuvviiiiiiiiiiiniieeeeeeeii e

6.5.1 Dasein......

6.5.2 Social Objects and Physi&dhavioral Units.........................
6.6 Digital Representation of Reality............ccoccvvviiiiieeeiiiecviiiieceeenn,
6.6.1 Digital Being and DigitdENntitieS............ccevvvveviiiierieeniieeeens

7. CONCLUSION............
7.1 Limitations.........
7.2 Future Research

GLOSSARY ...
REFERENCES .............
BIGRAPHICAL SKETCH

Vi

35
35
39
46
46
47
50
53

55
55
57
61
62
63
64
66
66
66
69
69

73
73
74

78
81
85



LIST OF FIGURES

Figure 3.1 Example of the Essence of Color...........oooovviiiiiiiiieiiiiiii, 18

Figure 4.1 The Constitution of the Domain Shared
by Computational and Digital Ontology to Consciousness...... 33

Figure 5.1 Diagram Representing the SNAP Occurr8quishy Foot 1......... 41

Figure5.2 lllustration of How One Might Associate
the Temporality of Computational Ontology (the BFO)

and Authentic Temporality (Presumably of Digital Ontology)... 42-43
Figure 6.1 lllustration of the Basic Facets of SNAP Ontologies................. 60
Figure 6.2 lllustration of the Basic Facets of SPAN Ontologies................. 61

Vil



ABSTRACT

The purpose of this dissertation is to explore and anayd@mainof research thought to be shared by
two areas of philosophy: computational and digital ontology. Computational ontology is philosophy
used to develop information systems also called computational ontologies. Digital ontology is
philosophy dealing with ar understanding of Being and human existence in terms of the digital. While
computational ontologgccountdor reality asthat which isdisclosedto usby natural science reality
independent of human experiedcdigital ontology always beginwith and rders back to the human
being in its analysis of Being The methodology in this dissertation is phenomenology. Both
computational and digitantology are representesing instrumental case studieghe findings consist

of essential components shareddoynputational and digital ontology, the modes in which they appear,
and philosophical questions to explore in future research. Ultimately, this dissertation concludes that
there is a domain shared by computational and digital ontology in spite of sndserfental differences

between the two.
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1. INTRODUCTION

This dissertation is a qualitative exploration of two areas of philosophy: one applied in the development
of information organization and retrieval systems cadieshputational ontologyand the other, called

digital ontology which revisits questions cosming Being and human existence with regard to our
understanding of reality in terms of digital technology. This research is framed by the distinction in
Western philosophy proper between the analytic tradition and the continental tradition. Western
philosophy is simply the philosophy tracing its origins back to the Ancient GielespreSocratics.
Scholars typically associate the analytic tradition with proldeiaing, emphasis on formal logic, and
confident belief in an objective reality describaéteit is independent of human experience. Scholars
typically characterize the continental tradition as discursive rather than formulaic, emphasizing political,
cultural, and gendetelated influences on knowledge and understanding, and refusing tchdeny t

human role in empirical and rational investigation of the wohtdthis case, computational ontology
exemplifies the analytic tradition and digital ontology exemplifies the continental tradition. The

ultimate aim and outcome of this work isid@ntify what these two areas of philosophy share in essence
in order to define a common domain. So the primargaeh question is the followingVhat are the
essences shared by the domain and what are their modes of appearance? This phenomenological
process begins with the hope of finding such a domain and ends with the assertion of its eX@sience.
there is an equally, if not more important question implied in the methodology: Is there a domain shared
by computational and digital ontology® defining and analyzing the domain, as expected, findings

prove to be more interrogative than conclusive. We do not hold this as a weakness, but rather as
indicative of the philosophical nature of the subject matter. The questions asked, ingtuatte not

limited to, the following:

e Can we develop comput at i on alcentered peispeagve® s f r o
e |Ifit is possible to ground computational ontologies in a hugentered perspective, is it
necessary or even possible to do so using s
¢ |f computational ontologies are seriously considered comprehamgivesentations of reality (or
at least substantial portions of it), what does such a view have to say about things that cannot be

represented in computational ontologies?

n
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e |tis safe to say that one can represent the dmbityo sapierin a computationadbntology, but
canhuman beingor as Heidegger calls@asein,be represented? If not, what does this say
about Dasein? What does it say about computational ontologies?

e Can we represent the temporality of human beings in computational systeentenporality
Heidegger considers the most primordial?

e Is the representation of time synonymous with derivative time?

¢ If we view the cosmos as fundamentally digital, then what makes cyberspace different from the
rest of the universe? Is it just a particulagio® within the universe but not ontologically
distinct from the rest of the universe? Or is there some sort of ontological difference between it
and the universe?

e Can we represent spatiemporal entities likeybertime cyberspacetimeandcyberspacehe
same way computational ontology represeim® spacetimeandspacée If so, would the
former require different parameters?

e s computational ontology an example subject

Although these questions are theoretaad philosophical, their relevance is still very much within the
scope of practice in user studies and information systems develdpnedgiant because they have
direct implications for how we will build information systems and for how we understandamskers
human beings in general with regard to our understanding of reality as ultimately digital.
Computational ontologies are systems based on analytic philosophy and principles of more
traditional information organization systems. One ofitiserumentacase studies in this dissertation
the Basic Formal Ontology (BFO} a computational ontology designed to represent entities,
universals, classes, and relationships shared by all domains of knowledge. Its developers created it to
serve as a metsysten to connect large databases with differing universes of knowlédugemaking
them interoperabléSmith, 1998; Spear, 20Q6)he premises in its development stake philosophical
claims about how we can best represent not only our knowledge of the world, but realif$p itsef
2004) Likewise, ideas within the area of philosophy used to develop this computational system
distinguish the uniqgueness of human beings and humarynedlie arguing that this reality and the
reality disclosed by natural science are inseparable in the greater {#®ifisth, 2002) The philosophy

grounding digital ontology speaks to this holism as well, but reaches it from a fundamentally different



perspective.ln this dissertation, the philosophy of Rafael Capurro and Michael Eldred serve as
instrumental case studies of digital ontolo@igital ontology addresses digital representation of reality

by revisiting Heidegger s cerbdvosqaatofoWgsteranp
humancentered perspective. Digital ontology asserts that today we hold the real to be only that which

we can represent digital({Capurro, 1999; 2006; Eldred, 2001igital ontologists do not see this belief

to be new or novel, but rather as a culmination of Ancient Greek and ultimately Cartesian ontology
(Capurro, 1999; 2006; Eldred, 2001)



2. LITERATURE REVIEW

To introduce philosophical ontology, let us look at possibly the most salient distinction in Occidental
philosoply: the analytic and continental traditions. The distinction, although seamless, is an important
one. For our purpose here, it helps illustrate the most characteristically different approaches to ontology.
Although we reach this distinction retrospeclyvamid varying accounts, some identify Kant as
the juncture where these two branches r{€atchley, 2001) As was stated in the introductiaihe
analytic traditionis typically associatedith problemsolving, emphasis on formal logic, and confident
belief in an objectiveeality describable as it is independent of human experience. Computational
ontology development finds its grounding within analytic philosophical ontoldgme continental
traditionis typically characterizeds discursive rather thémrmally logical accentuang political,
cultural, and gendetelated influences on knavledge and understanding, and emphagizesiuman role
in empirical and rational investigation of the
philosophy, is antintellectual in the sense that it breaks with Cartesian emphasis on human beings as
essentially thinking things and sees humans as more holistically experiential entities. One may find little
if any influence the continental tradition has had to date ampatational ontology. However, in part,
this project intends to address what continental digital ontology and analytic computational ontology
may have to offer and help illuminate in one another.
In the discussion below | take liberty to pick the madiest and relevant figures as
representatives of the differing approaches to ontology. This generalization is admittedly over
simplified when investigated in depth, as is the distinction between the analytic and continental
traditions as mutually exclug domains of philosophy. However, for our purposes here, to get our

bearings, both the distinction and the generalization are helpful.

2.1 Differing Foundationd The Analytic/Continental Divide

2.1.1 The Analytic Traditiond Naturalism and Formal Logic



Barry Smith(2003)ar gues wel |l for the use of Quineds ontoc
computational ontology development, particularly for uppgelontologies. Briefly stated, Quine
holds that we best come to understand beings, which all have only one type of being rather than varying
types (see the discussion of Heidegger below), by employing formal logic with scientific theory which is
properly deeloped from data sentences based on sensory expefg&mith, 2003) Within this
paradigm, an ontological system is limited to the particular theofyosatwhich it is derived.
Therefore, since there are innumerable theory sets to develop ontologies, there is no nor is it possible to
develop a single ontology to describe the circumference of reality. Smith holds that we can move a step
beyond this veiien of ontological relativism by agreeing on hRdomainspecific entities,
classifications, and relationships to establish upgez| ontologies to connect domeaspecific
computational ontologies. | discuss this in more detail in the section devatechpotational
ontologies.

Quine is an ontological and epistemologicaturalist(R. Gibson, 2004b) Naturalism asserts
that a we best come to know truths aboutvibeld using empirical methods of the natural sciences.
More precisely, naturalism refutes the notion obgmioiunder st andi ng,' a@ Afir st
preceding or grounding science and that with science lies the responsibility of informing us addout wh
exists and how we may understan{Rt Gibson, 2004a) Quine is an ontological naturalist in that he
hol ds science otfo whheatitttheerme da swr eend an epi st emol
science to be how iwe (RcGbson 200db, k6)ow what there i

Quineagree with Otto Neurathobés view concerning t
philosophy(R. Gibson, 2004b) Citing Neurath, Quine states that science is a boat that, if rehust,
be rebuilt dAplank by @hiphkhehphiel csagheg ahfdo@h
s ame ((Bb@ p.d8) Quinebs naturalism places philosopl
relation to science. Concerning the existence of physical objects Quine states that the natural scientist is
theone fAto decide about wombats and wunicornso an

experts decide what exigi®uine, 1960, p. 275)He goes on to say that the scientist

cannot study and revise the fundamental scheme of science and common sense without having
some conceptual scheme, whethergdme or another no less in need of philosophical scrutiny,

in which to work. He can scrutinize and improve the system from within, appealing to coherence

'The goal of devel oping such aveditatonson firspghiiodophglede)hy i s evi de



and simplicity; but this is the theoretician
expected teettle an ontological issue; but this is only because such issues are connected with
surface irritations in such multifarious ways, through a maze of intervening th@®§0, pp.

275-276)

One might say that Quine views philosophy as rsetance, but carefully avoiding the idea of atfirs
philosophy as stated earlier. From this perspective, science takes the executive epistemological position
over philosophy. However, both work together synergistically in that philosophy attends to these

Asur face irritati onamallayit toestaklishrsoundphilosophicaliohtologiess i n g

2.1.2 Computational Ontology) Types, Approaches, and Examples

Computational ontolodyis
1. The area of philosophy that goes into the development of information systems of the
same name; and
2. Information systems developed with semantic network capabilities and engineered using

analytic ontology for its philosophical framework.

Herre et al(2006)definec o mput at i onal ontology as a set of A
tractable stadardized definitions of terms used to represent knowledge of specific domains in ways
designed to maxi mize inter dphMmithi2@d)diates that thesew i t h
specifications and definitions are derived dAfro
that they also include logical methods developed in analytic philoggpl®y. Additionally, he argues

that by using tested and accepted scientific theory with the aid of formal logic, we can dbnfiden

develop uppefevel ontologies to serve asckbonegformal ontologies) for ontologies of varying

domains (material ontologies) because these theories and formulae are the best methods for telling us

what entities and classes of entities there arenamdthey all relate to one another. Smith collaborates

2 use the term 6computational ontologyd to distinguish
strictly philosophical sense. Tleeseems to be no conventional name to distinguish computational ontology from

philosophical ontology.



prolifically in ontology development and application. One such project Bak&e Formal Ontology
(BFO) (Spear, 206).

There are a number of types of computational ontologies. The two most relevant to this
discussion are formal ontologies and material ontologies. Material onto{&gear, 20063re domain
specific vocabularies used to conceptualize and develop dapeaific information systenmi,

2006) Formal ontologies are designed to conceptualize universal categories and relationships shared by
all domains for the purpose of interoperability between don{&pear, 2006)

Formal ontologies typically represent time in terms of temporally distinct categories and entities
(Herre et al., 2006; Smith & Grenon, 2004; Spear, 200®)ese categories include temporal and spatio
temporal regions like intervals and instaftierre et al., 2006; Smith & Grenon, 2004; Spear, 2006)
Likewise, general entities are defined by the nature of their identity through time, what @nehon
Smith(2004)r ef er t o as 0t e nip B39)aro ofitbednest basicfof theseientitie® are
continuants sometimes callehaterial persistant¢Herre et al., 2006, p. 23andoccurrents(Herre et
al., 2006; Spear, 260° A continuant is an fAentity that exist
persists through time whil e mai n(Spearn2006,p.484A s i de
continuant may be your pet, a novel, a flute, F
occurrent is a process, event, activity, chai@eron & Smith, 2003)or more generally something
At hat has temporal parts and (Bpea t2006 p.ppPAAN S , unf o
occurrent could be the 2008 Tour de France, the
planet Earth, a pregnancy, the collapse of an empire, or the writing of a novel. Grenon and Smith cite
thatoccurrat s are AjPpowmeadni mgtimat there is a fAcorres
Aportion of the time duy2003pgldQvhi ch an occurrent

Herre et al(2006) in reference to theiruline of the General Formal Ontology (GFO), denote
such intervals of time ashronoids They cite that each fAchronoid
infinitely many inner time bounda(00&p.17) Thayige h ar
on to say that time boundaries fidepend on chr on
c 0i n ¢2006,.4l7) Systems such as the BFO and the GFO allow for the representation of

occurrents coexisting within@articular region of time and whose time boundaries meet or overlap.

% These only serve as primary examples. There are many more categories and subcategories. Likewise, the BFO defines
relationship types that will be dressed in later sections. Relationships are fundamentally important to computational
ontologies. | provide a more comprehensive discussion of temporal/spatial entities and relations in later chapters.



Similar conceptualizations within these systems take into account spatial anetespgtaal
dimensions that allow both discrete and overlapping spatial entities and boundaries.

Thenext few sections outline the continental approach to ontology and contibygr@aliews on
ontology in reference to digital phenomena. Although these differing viewpoints share the term
6ontology, 6 their diff er en cdated. Haweeer, sote thattheyiade hoh g t
talking about different philosophical domains entirely. Both sides address fundamental descriptions of
reality (Being, entities, space, and time) and how to represent that reality in digital media. | only discuss

broad similarities and differences here boaracterizehese with greater detail in later chapters.

2.1.3 The Continental Traditiond Existential Analytic of Dasein

It is safe to say that Heideggetthe continental philosopher on whom most continental philosophers

base their ontologies. Likewise, Rafael Cap2@6)u s es Hei de g g ebebgn-teo ncept
world-with-others(Mitdaseir) as the basis for what he considers the necessary ethic to ground digital
ontology. Heidegger states that the task of ontology is not to definie®atid relations, but that the
termsontologyandphenomenologyi c har act eri ze philosophy itself
of treati nl@e2tpkxaThabjebjeéct (although O6objectd i
Being He distinguishes what he calls ontology (the questioNiwdt is BeingPfrom the classification

of entities and categories which he cafistaphysicer onticsrather tharontology. Heidegger asserts

t hat Being iIs not a fAclass or geo6R, p.o2) Heholdsi t i e s
that an understanding of Begimust begin with the beingwlioi n it s very Be&ssuag, t I
f or Dasgimdwhi ch | it er at h (9% m 32sDagein s thexpgrticular mode of

being for humans. This mode always hakeaenesgo it. In answering the questiédhat is Being?

one must begin with Dasein because Dasein is the one asking the question! This fact necessarily relates
all of Beingback to Dasein. One may interpret or dismiss this as subjectivism. However, Heidegger

tries to demonstrate that anytime we speak of (the being of) something or other, our beholding and
speaking of it entails beingwith it. In other words, one cannotskify it, represent it, or speak of it

without its being having already been bound up with the being Dasein. Heidegger contends that this is

not a subjective fiction, but a fact about reality. One might even consider his position an alternative



versionof realism or what Dreyfugl991)c al | s fAa mi ni mal her mandéhe@t i ¢ r
objects of @a&b3ural scienceo

Heidegyer does not limit his scope to the discussion of Dasein. He always seeks to describe
BeingquaBeing, but denies that one can do so without addressing it in relation to Dasein. His task is
fundamental ontology angtima facieseems to be the type ofdirphilosophy of which Quine is so
leery. Although Heidegger often speaks of science, he does not intend his ontology to be some sort of
platform for science. Therefore, strictly spea
Quinian sense.

Two important types of being distinct from Dasein @adinesgo-handandpresenceat-hand
(Heidegger, 1962) The readyto-hand comprises a network of useful and meaningful entities
collectively alledequipment{Heidegger, 1962) Conversely, entities preseaithand lack meaning and
have a sort of naked presence in the world. Dasein may only experience somethingaptesehin
the milieuof equi pment . Hei degger states that f#fAthe
obstinacy all have the function of bringing to the fore the characteristic of presemed in what is
readyto-h a n(8962, p. 104)He argues that science often mistakenly places priority on knowing the
preserfat-hand when scientists only arrive at the presdititand through abstraction. This means that
access to the preseathand requires some is@f penetration through the horizon of equipment. He
says thatreadinese-hand nAi Bntwbi whyentities a@edefindley are 0O
ontologicaic at egorical |l yo but t hat Aabhand,ys therg anytengs on o f
readyto-h a n(@962, p. 101)

Hei degger carefully details Daseinbs physica
Dasein understands it spedefa-assn dad di ckeu tt atimaté f awcad hu a
ontologically different from the factual beirpgyesemtat-hand of a mineral or object in the wo(tR62,

p. 82) He distinguishes Dasen 6 s b e i Rrirgtheaverld ifi |iehia way that it can understand
itself as bound up in its O6destinydé with the Be

wo r (Heidegger, 1962, p.82ei degger el aborat es o finthetvald:c onc e |

So one cannot think of [Beirig-the-world] as the Beingpresentat-hand of some corporeal

Thing [ é] Nor ¢ oneds niehaen tameemqihafnBeeaibndgb oh ¢ hi n g
athand [ é] 01 nidnanods i tdee r ri dvabitdcs fqr adiniol dwel | 0 [ s ¢
AN signifies Al am accustomed, 06 Al am fami/l



to which Beingin this signifcation belongs is one which we have characterized as that entity
which in each case myshnd fi & mc ¢ ibiep ¢ot eadeilhistole OP
bino [ 61 amdé] means i n t ufthewdrld, asteaswhidhdsfamdito fi d w e
me in such and such a way. ichbimB e(itnlgadt [iSseitng ,s
understood as asxistentia) , signi fies Ato reside aBeilaghgsi de
in0is thus the formal existential expression thee Being of Dasein, which has Beiimgthe-

world as its essential stat€Heidegger, 1962, p. 781)

This point is a fundamentally important departure from Cartesian badgl/ subject/object distinction.

Hei degger identifies the artificial nature of s
Dasein isbeithe world, which when translated implidgellingamid Heidegger indicates that the

primordial seseofind oes not necessarily connoibhteechos@mth at I
rather connotes existential involvement in the senskwefling inor residing in(Dreyfus, 1991) In

other words, Dasein is not a consciousness encapsulated in a body looking out into the world. Neither is
it reducible to its physical body. Lifeless, unsgious matter cannot ¢ homen the world as Dasein

is. Likewise, Dasein is not a somehow separate inhabitant of a physical body. Heidegger arrives at
these conclusions through phenomenological and hermeneutic interpretation of his own experience of
reality as that of one Dasein among many. He insists that an understanding of beings and relationships
entails the embedding of dnhhaworld)beidgwvithsotheasiMit ng i n
Dasein), and the distinction between the retdlyard and preserait-hand (Heidegger, 1962)

This bears relevance to computational ontology because if Heidegger is correct, we cannot create
accurate models of entities, categories, and relationakifigey are, bound up in the destiny of Dasein,
without grounding these models in an existential analytic of Dasein. This raises several questions. First
and foremost, is Heidegger correct in his belief that ontology must be grounded in the existential
analytic of Dasein? Second, if he is correct, can we develop computational ontologies using an
existential analytic of Dasein? Third, if it is possible to ground computational ontologies in the
existential analytic of Dasein, is it necessary orevenipbss e t o do sSo0o uUusing Sso0me

discourse on the matter?

* This is actually a poor translation and has simeen translated by Dreyf@$991)a s fd we I(g. x)ami dst o
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2.1.4 Digital Ontology

The termdigital ontologyposes some definitive problems that need clarification. A common meaning
of the term refers to a cosmology that reduces all of reality to the digital, i.e. bits, binary relations, etc.,
which is also referred to asgital physics, digital metaphysicanddigital philosophy(Floridi, 2009.
Luciano Floridi(2009 says that digital ontologists in this sense typically hold the following:
1) the nature of the physical universe (time, space and every entity and process-in spa
time) is ultimately discrete;
2) the physical universe can be adequately modeled by discrets \liklel the integers;
3) the evolution (state transitions) of the physical universe is computable as the output of a
(presumably short) algorithm; and
4) the laws governing the physical universe are entirely determin{gticl52153)

He argues agaihshis view. However, | will not address his work on this issue in detail because another
philosophical perspective also callégital ontologyis most relevant to this dissertati@@apurro,
2006; Eldred, 2001) The following should clarify the use of the tedigital ontologythroughout the

rest of he dissertation:

Digital Ontology (strong} Floridi's definition given above and the view he opposes (Capurro

and Eldred do not hold this strong view).

Digital ontology (weak) the casting of Being in terms of digital phenomena that takes into

account Haredrecgrder 6s

The latter version resembles digital ontology (strong) but considers more our epistemologies and
understanding of the world in tesnof digitalization. Capurr(2006)outlines this in the following

passage:

® | want to make clear that the work in this dissertation began before pidbtished revisions to his own work cited here.

The cited webpage and El dredbés work underwent considerab
published online in 2001.

® Heidegger describes the care structure as the teritpafaDasein. It consists of the three dimensions of past, present, and
future. See the chapter on temporality and spatiality for clarification.

11



t hef diimation revolutiono concerns not just t
information on philosophy but the pervading view according to which today we believe that we
understand things in their being as far as we are able to digitaliz€ tremrot claiming that

all human beings or even a specific group, say, all computer scientists or all philosophers think

or even live their everyday lives explicitly within this framework or that they theoretically agree
with it. My conjecture concerns the peptien that digital ontology under the shape of digital
metaphysics pervades in a prima facie trivial sense our society as a whole including our scientific
met hods and our phil os o p hoi(Capurro, 2006f pam.cll1)i o n . It

With the previous quote, we get yet another distinction: that between digitidgynf{aeak) and digital

metaphysics.

Digital Metaphysics (or Digital Ontic3)

1) The casting of Being in terms of digital phenomena as standing preseimaed without
regard of the care structure.

2) The view of nathemathdmaticadl i mg@ ® s i D mo onyhppeae t he
insofar as they are measurable and thus can be taken apart digi@altred, 2001, Part
4)

Again, Capurrd2006)illuminates digital metaphysics 1 in the following:

If the digital casting of Being by holding only to the edienensional sense of presence forgets

the qguestion of Being in its full tphysee di me
The difference between digital ontology and digital metaphysics is therefore, following this

theory, essential if we want to avoid a dogmatic theoretical position and its ethical consequences
(Capurro, 2006, para. 10)

From this point forward, anytime the tedigital ontologyis used, it will refer taligital ontolagy

(weak)

" This resembles item number 4 Floridi identifies concerning the modeling the universe in discrete terms.
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Michael Eldred2001)considers ontical questisrtoncerning digital beings, but also addresses the
ontological ramifications of these questions. He sees digital reality as a geometrically conceived
arithmetic matrix that is without space but must account for the bodiliness of Dasein in the effect of
interfacing with corporeal sense organs and appendages. Likewise, he seems to imply that this reality

does not coincide with what Heidegger considers primordial and authentic time.

Dasein, for which the world opens up in understanding, can tmaapurceo a computer its
interpretation of the ontically understood world in segments into binarily programmed pre
interpretations of the world, where the understanding of world itself already has to be compatible
with a digital decompositionSuch a world undstanding is oriented toward setting up and
controlling the totality of beings(Eldred, 2001, Part 4)

Eldred describes contemporary digital reality as the necessary culmination of Aristotelian, and
eventually Car tlogessa madr, nuiimb & it i nmgo(died 000k Pati3)Hd e i n g s
describes the Ancient Greek conceptiotogbsas dscrete and placelegSldred, 2001) Because of

this discreteness and plaes$ness, thegosc an be stored and replicated
Aspoken of t o (Edreds 2000¢cRart 3Tiusvinlthe saen® manner that Dasein

relocates beings readg-hand (tools and such) for use, books and media are likewise stored in what
Eldred(2001)c al | s t he At opol ogRad3 IHe goesmptd saxthaftlier Dasei n
programmer translates derstanding, knowledge, thegos into programming language and ultimately

binary code that can be calculated and controlled. EI@@@il)extrapolates that in this form,

understandable primarily to the programmer,ltgosi s devel oped i-tnahspareatut o mat
control ¢Parnd) Orexartentated, these complexes aipate from their original contexts
potentially altering the programmed understandi

C 0 ns e q \(Edred, 20919 Part 3)
Capurro(1999) like Eldred, is concerned by this digital casting of Being. He asks
What doesealmean? |1t means to be programmed [ é] Wi

something in its being when we are able to make it or-toake digitally[ é ] -c@led real

things are nothing but examples of original devices. There is a kind of digital Platonism in this

13



view of the appearances as derived from some-fmmoducing digital device. Digital beings are
not just the sum of their bits. They mustvl a form or structure. Being isformation (para.
14-15)

Although ts primary purpose is to build semantic information storage and retrieval systems,
computational ontology is indiregtktaking ontological claimsSmith argues that computational

ontologies are to be designed as windows into reality. The descriptibis @findow is almost identical

to the challenges made by Capurro and Eldred in their discussion of digital ontology as the

contemporary casting of Being. If computational ontologies are seriously considered comprehensive
representations of reality (or latast substantial portions of it), what does such a view have to say about
things that cannot be represented in computational ontologies? It is safe to say that one can represent th
entityhomo sapiernn a computational ontology, but cBaseinbe repreented as an entity? If not,

what does this say about Dasein? What does it say about computational ontologies? These are some of
the more obvious questions, but | will address more in coming chapters concerning the representation of
spatiality, tempordtly, entities, etc., in computational ontologies and compare the views of these modes

within computational and digital ontology.

2.1.5 Relevance to Library and Information Studies

It is important to characterize where this digationfits within the work ofnotablephilosophical
scholars in library and information studies (LISAthough it may reside at the peripheoy LIS
research, thdomain shared by computational and digital ontoladgresssissues in LIS theory and
application. Computdional ontologyis a means and technology for information organization and
retrievab a fundamental area of study in L{®aylor, 2004) The topic of computational ontology as a
form of system design has its own body of literai{ie 2006). Philosophical positions and debates
concerning ontology development deal not only with computation, butvétlsdhe philosophy of

library scienceshaped by the likes ¢fanganathafil931;1987) Jesse Sherél970;1976) Patrick
Wilson (1977) and Budd2001) Likewise,Hjgrland(2004)provides a nuanced argument in favor of
philosophical realisi® an issue covered in some detall in this dissertationibrary and information

science theory and researdWioreover, since we deal heratwinformation storage and retrieval, much
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could be said concerning information as a phenomenon. A bibliography of this area of study would
includebut not be limited tdBuckland(1991) Raber(2003) Capurro and Hjgrlan@003) Floridi

(2002) Frohmann(2004) Fox(1983) andNunbeg (1996) Like the work in this dissertation, Day
(2001)and Budd(2001)both revisit Heidgger to analyze problems in LIS. Day looks at the historical
phenomenon of information coming out of the modern industrial age. On the other hand, Budd argues
for new epistemological gr ound $2003)workidasoagr of es s i
noteworthy contribution to LIS coming from the continental tradiborrowing heavily from Foucault.

Finally, the information behavior research of scholars like Chat{18®6) Dervin(1989) T. D. Wilson

(2003; , 2008)and Kuhlthay1991)address human/useentered issues similar to those in digital

ontology.

Research on the domain shareccbynputational and digital ontology has practical implications
for LIS in addition to philosophical and theoretical ones. Obviously, the issues explored in this
dissertation concerning the development of databases and other information systems, mmwatter
philosophical, provide practical suggestions for efficient information storage and retrieval or challenge
potential pitfalls of the fundamental assumptions within desigkewise, the Heideggerian challenges
of digital ontologyto traditional ontolog (comprelensive classification of ateality) imply important
guestions for library sciencdt seems that within library science there are two primary components:
classification of documents and servicing the needs of users. It seems traditiommajyolikelthat of
computational ontology is more suited to dealing with document organization in the digital realm.
Likewise, its naturalist ontology and epistemology offer a strong philosophical foundation for defining
relationships within classificatiorDigital ontology poses enduring challenges to this naturalist
philosophical foundation. Additionally, the humaenteredness of digital ontology probably offers
more help in understanding user experience and interactions between the user and tlzandyskem

user and the information professional.
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3. PHENOMENOLOGY AS METHODOLOGY

This project sets out to compare and contrast the continedtallyn digital ontology described by
Capurro(2006)and Eldred2001)with the analyticallydriven formal computational ontology

exemplified by the BF@Spear, 2006) Likewise, this project uses phenomenology as its

methodological guide. This is not a phenomenological investigation of ontology &s Suctha

project belongs within the domain of philosophy proper and not in information stubiggather it

seeks to fid what these two areas dealimigh computational and digital phenomena who call
themselves fiontologyo have in common and how th
they do, where they may be going, why they do not address one anoth&hadritiey have to offer one
another. This must begin by getting at the essences of both of these areas and asserting whether or not
these essences occur within the same domain. In other wardsst be determined whether these two

areas sharethesanteco mai n or whet her they just happwdln to
address the representation of space, time, entities, and relations in both of these areas. Likewise, | will
investigate and describe the role of the human being (Dasdlmse representations and problems

dealing with representation of Dasein.

Delimiting essences is part of the phenomenological process. | outline this method below as
Spiegelberd1960)describes it. Phenomenology is a philosophical approach most attribute to Husserl
although Descaess inspired his workSpiegelberg, 1960)Husserhttempts to describe consciousness
by focusing on phenomena, or how reality appear
possible philosophical or theoretical top{&piegelberg, 1960)In other words he tries to describe
reality from scratch, as it appears to consciousness, fromwhat hesrefet o0 as @At he nat ur
(Husserl, 1982)

Spiegelberd1960)concludes a historical discussion of phenomenology as philosophy with a
general outline of the iterative phases of phenomenological research. He makes clear where scholars
and schools differ in their approach to phenomenology, but uses them comprehensively to compile this
outline. | choose his outline because | have yet to find a more concise and instructive presentation on
the use of phenomenology as method. Spieged®g@p)says that phenomenology segkimarily to
enl arge and deepen At he r(a656)e olfi kawi 9 anmelde ad el

against reductionism and dogmatic adherence to
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[perpetuate] preconceptions and pregjuthe n(p. $58) However, he assures that phenomenology is
more essentially a fAfertil iz {1960, p.&38d r econstruct
The following identifies the phases of the phenomenological method which | explain thereatfter.

l. Investigating Particular Phenomena

Il. Investigating Genexl Essences

lll. Apprehending Essential Relationships

IV. Watching Modes of Appearing

V. Exploring the Constitution of Phenomena in Consciousness
VI. Suspending Belief in Existence

VII. Interpreting Concealed Meanings

3.1 Investigating Particular Phenomena

Three activities comprise the first step of investigating particular phenopiegs@omenological

intuiting, phenomenological analyzingndphenomenological describing?henomenoldgal intuiting

is a manner of observation in which the researc
becoming absorbed in it to t(3pegelpengi 1960, po669) no | ong
Spiegelberg admits one cannot define this task very well except to tribieuesearcher using phrases

lke A6opening his eyes, 6 fAikeeping t henmnetocp.eon, 6 G
(1960, pp. 65%60) One may then assess the uniqueness of the phenomenon by comparing it with
others(Spiegelberg, 1960)

The next activity within the step of investigating [@rtar phenomena is phenomenological
analyzing. One sees parallels i n (200d)argumentthav at i ©
good computational ontologies represent universals and entities in the real world rather than merely
concepts. Spiegelbe(d960)says that when the researcher employs phenomenologidgdianber
interests lie primarily in the phenomena themselves rather than in concepts referring to them.
Further mor e, he states that this portion of the
of the phenomena as well as the exploratibtheir relations to and connections with adjacent
p heno nl®60ap067Q)
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The third activity within the step of investigating particular phenomena is phenomenological
describing. Spiegelbeid960)states that the main purpose of phenomenological describing is to
provide a fdr eltiearbdred sguovdre aot uahle dri spot @r6713) al e
In describing a phenomenon, the researcher must classify it within a framework of related phenomena.
This helps to both contextualize the phenomenon investigated and to clearlyudsstibdrom related
phenomena. Spiegelbef©60)e mphasi zes t hat description isol at
characteristicso or essences of thdp.GgF3)enomenon

3.2 Investigating Geneal Essences

In much the same way formal ontology represents universals of which we find particulars in the world,
investigation of essences begins first with experience of particulars as examples of those essences
(Spear, 2006; Spiegelberg, 196(uch particulars araisl to instantiate their general essences.
Spiegelberg gives the example of a red rose. The red of the rose instantiates a shade of red. When we
see the red rose we do not see the color red as such, but merely an instance of it. The color red is the

esence. Likewise, the color red instantiates color as such. Color as such is also an essence.

Red Color

Instance of Instance of 'Color Color as such
‘Redness’

Figure 3.1 Example of the Essence of Color
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One could look at the example of the rose in another way. If you take away the redness of the rose, you
would still have a rose because red is not essential to being a rose. You can have different colored roses
However, if you take away tHowernesof the rose, then it would not longer be a rose because being a
flower is essential to being a rose. There are no roses that are not flowers.

Spiegel berg adds that a good way to ascertai
continuousserilBased on t he or d@9eo, p.678xHe exemplifissithiawelldy i t i e <

continuing the theme of O6rednessd as essence:

This may be illustrated by the way in which we arrange the chromatic colors in a circle [...] The
next stage is the observation that imgoof these series, especially the qualitative ones, certain
groups of phenomena cluster around cores that stand out as nodal points or vertices in the
sequence of phenomena. Such are, for instance, the pure colors. There is nothing arbitrary about
thsbel ongingness, for it is based on fAnatur al
phenomena show this kind of affinity, when, for instance, all the reds cluster together in this

way, we can hardly overlook the fact that underlying it is some commonrpattessence in

which they all share in varying degrees, and which they all in a sense embody. Seeing reds as
red we also see redness, the general essence which is exemplified in all of them. Now it is
certainly possible to see these particulars witlseging the general essence. But it is not

possible to see theas particularswithout seeing the general essence which they particularize.
Thus what happens is that on the basis of seeing particulars in their structural affinities we also

become aware dhe ground of their affinities, the pattern or esse(t@60, p. 678)

Although this is not a simple process, it is simple enough when dealing with primary and secondary
properties such as dimension or color. However, when dealing with phenomena like Dasein or ontology
as such, the t as&anblegeremtiosal work!IFor fhis réason valbhough | must
address philosophical ontology as such, | limit my focus to formal computational ontology and digital
ontology rather than philosophical ontology as such. k e wi s e, I use Spiegel be
to identify what computational ontology and digital ontology have in common and how they differ.

Only from there can one conclude whether or not these two areas share the same domain or whether

8 Heidegger never completed this task as he set out toRking and Time
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therdomans, shared or otherwise, deserve the name
unfortunately been given the same title.

It is necessary in this phase to situate formal computational ontology within the broader context
of knowledge managemesystems such as indices, taxonomies, and thesauri. Additionally, having
identified instances of formal computational ontology (the BFO and GFO) and of digital ontology (the
philosophy of Capurro and Eldred), | locate these instances in a greatet coptielosophy proper and
other disciplines they share. Noting their properties, the subjects they cover, and their goals, it should
become apparent, as Spiegelberg shows in his ch
Cluster around coresaéht st and out as nodal points (1860,pvert i cC
678). At this stage, concerning the commonalities of formal computational ontology and digital
ontology, | can confidently say that the phenomena clustering together include but are robtdimite
space, time, entities, human beings, relationships, and Being. | bring this up here only to allude to how
the methodology will be carried out. | cover these phenomena in full in later chapters.

3.3 Apprehending Essential Relationships

Spieglberg(1960)addresses two type$ essential relationships: intessential and extrassential.
Concerning intraessential relationships, the phenomenologist must ascertain whether related aspects
within an essence are required by théatieé®sence
(Spiegelberg, 1960, p. 680) Spiegel berg cites Husserl|l 6s techn
to assess intrassential relationshigd 960, p. 68Q) This involves conceiving of a phenomenon with
certain characteristics removed or replaced. If the phenomenon maintains its identityantsaught
experiment, then those characteristics removed or replaced are considered inessential to it. On the other
hand, if the phenomenon loses its identity, then the characteristics removed or replaced are considered
possibly essential to it or aldately essential to it depending on the degree to which the experiment
alters the phenomenonds identity.

The phenomenologist employs free imaginative variation for @dsantial relationships as
well. Spiegelber@1960)notes that with the example of color and extension, we see theggbrce of
color cannot exist without the essence of extension. However, the converse relation is not necessary.

One can imagine a transparent extended entity proving that extension is not essentially related to color.
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Spiegelberg clarifies that fremaginative variation may rely anpriori knowledge, but that the interest
here is not the knowledge and pr o@eg p.682)dHes used
concludes that despite the utility of apprehending essential relationships, the distimttioepsve.

The question at issue is whether or not several essences stand in relationships not contained in
either of them alone, but entailed by them jointly. Again, these relationships are discovered best
by the attempt to vary in imagination thengmonents of the relationship. The fact that the
relationship between several essences is determined by their joint essences shows at the same
time that they are nothing isolated, but that they belong essentially to contexts from which they
can only be cuout artificially. Color and extension are not separate essences but are inserted
into a wider pattern of encompassing essential relationships of ess€dpiegelberg, 1960, p.

682)

| conclude here by foreshadowititat what Spiegelberg says about the related essences of color and
extension holds true for the essences identified in formal computational ontology and digital ontology: it
is helpful to employ free imaginative variation to tease out how they differ and how they are similar, but
ultimately, regardless of whether they afmsolutely essential or accidental to one another, they occur in

a broader context than any research can fully encapsulate.

3.4 Watching Modes of Appearing

Spiegelberg describes three modes by which a phenomenon may appear. The first two modes concern
the angle or aspect from which a phenomenon is perceived. He wisely uses geometric objects to

il lustrate. Mode 1 is themiwhde howeagsmewt tdhfe I
(Spiegelberg, 1960, p. 685He gives the example of an opaque cube as offering a limited number of
angles from which we recognize it as a cube. Angles offering a distorted or misleading view of the

cube as a trapezoid or some other shape cemprode 2. Distortions characterize mode 3 also, but
distortions in mode 3 do not occur because of the angle from which we view the object, but rather

because of di stortions in the observero6s own fi
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mode 1 view of itself from my perspective all things being equal, but if it occurs within the periphery of
my visual field it will appear blurry and distorted.

One can easily imagine how these modes play out with examples like an opaque cube.
Describing low they play out with more complex phenomena requires explanation. In his dissertation,
Fernando llharc¢2002)u s es Spi egel bergds met hodolomgi cal out
technology (ITH a much more lasive phenomenon than that of an opaque cube! Ilharco begins his
discussion of the modes IT by acknowledging that IT intuitively appears as this or that device, but
that the goal of his investigation is not to Au
IT appeard how the essence of ldssencas(2002, p. 22Q) To understand the essence of IT, lllearc
observes |1 Tos relationship to indus ttechnaogy The c hn o
Greek rootechneand the English derivativiechniquegive insight to the essence of technology.
Techne is translated ast or craft, but is morebroadly considered the method or principles behind
human productioiPerry, 2007) This definition closely resembles thatte¢hnique

However, technology brings to mind a device or niae as an instance of technology, not
necessarily knowledge or even techniques to develop or use them. (B@ORYsays that when
Agrasping of all of t he apauwity(p. 2Bl)we rea&ch the essannedof f ut u
the phenomenon we seakchniqueor the technological For the mospart, we equate the technological
with technology they encompass the drive and the product of this unity of past, present, and future
techniques. He goes on to say that industrial technology refers specifically to the ordering and control
of things, natte, people, etc., through technological processes. He states that when grasped as a
technique, we see I T bringing Aefficiency direc
acting in language it affects horizontally each and every kindmfdhen  a ¢ (20027 p. 22§)0

It is hard to imagine a mode 1 appearance of IT. From what aspect or perspective of IT can it be
taken as a whole? At the macro level, IT appears and makes possible the appearance of the world to us
in the mode o§lobalism(llharco, 2002) Although he does not say so explicitly, it seems that llharco
argueghat globalism is the mode 1 appearance of IT. [Ih§2002)st at es t hatisdn[ g] | ob
aspect of the essence of | TOoO that has ontologic
presentepodhi t i s how man i s maki(pp.gR2322d)nHedoldsthatt he wor
globalism is the foundation and background from which we gain meaning from our activities in

world and upon which we address th€2002)
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Focusing on an instance of IT in the form of a device like a PC, we can exemplify mode 2 and
mode 3 of | T. Il I har cods di psdlussateihs.n Beoalse thdérRC P C
is nearly always equipment in the Heideggerian sense, it is difficult to tease out what perspective of the
PC inherently distorts the PCO0s | Tness (mode 2)
perturbatmm  wi t hin t he obser ver dFobéginthé ahalysis of pode2amrdp t i o |
mode 3 of the perception of a PC as an instance of IT, we would first distinguish that mode 2 or mode 3
perceptions from the mode 1 perception which is globaligth.e n we engagnedepfn t he
being dealt witho we -tmhand ofihe ainputertogocus anthe lsseieat e ad i n
s t a(Kharoo, 2002, p. 173)llharco(2002)s ays t hat when engaged, At he
that i1t forces us to Ato face its screen, and t
point of convergence of our condeit7’a)s at office

Thus, if | congiler the PC as readg-hand, | may see that my immersion in activities while
using it may obscure the PC as an instance of its essentially global nature. | do not think of it in global
terms, | do not think of it as a PC, and | do not even think ofattasb | just use it! Again, it is
difficult to discern whether this scenario demonstrates mode 2 or mode 3 of the phenomenon of IT.
Granted, my immersion in the activities while using my PC necessarily involve obfuscating
characteristics of my own peption. However, these characteristics of focus, concentration,
obliviousness, etc., also seem to almost always entail the use of soméorbady object like a PC;
and the use of the PC as well as other forms of IT almost always require focus, @bocentr
obliviousness, etc.

|l f, on the other hand, the PC |l ocks up, sl ow
first impression of the device in front of me is that it is a stupefying chunk of matter. For a moment it is
an absurd being. Soaifter | realize that it isupposedo be something that connects me to the global
reality essential to its function as a form of IT. Inthe moment before this, when the PC is a
meaningless hunk of matter, it is presanhand. Again, it is difficulto discern whether the PC as
beingpresentat-hand is an instance of IT appearing as mode 2 or as mode 3. These examples just serve

to illustrate how we may think of something more complex than a geometrical object in terms of the

° Unlike the opaque cube example, in this example we are talking@bostt or t i ons in the observer
norttrivial sense, i.e., not due to spatial telatotheo bs er ver 6 s vi sual field but rather
experience of the PC astresembling an instance of IT.
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modes of appearance. éivhay not arrive at definitive conclusions, but we may better elaborate on and

raise questions concerning how phenomena appear to us.

3.5 Exploring the Constitution of Phenomena in Consciousness

Spiegelberd1960)d e f i nes t his phase as simply fideter mini
establishes itself and (1960kpe668) Spiegelberdld6d®usesthe consc
example of a visitor to a new city acclimating himself to and learning the new envir@énimantthe
Apictureo of the ci(@E.Y88¥itakes shaped in his mind

| can think of no better way to exemplify thisre than by describing how the topic of this
dissertation took shape in my consciousness while researching. One might say that my example is not
phenomenology but rather a creative progdedsveloping a theoretical and philosophical frame where
once theravas none. | cannot defend myself against assumptions that any project like this is creative
rather than exploratory. One could make this argument from a constructivist or even a positivist
position. Regardless, | begin with a premise holding that ek to explore existed before | started
looking at it. | assert that iteeingchanges with respect to my apprehending it as reatignd.
Nonetheless, computational ontology, digital ontology, and the domain | presume thegosistitate
the phenmenon | explore in this research. Likewise, | assert that this is not a subjective fiction, but
rather a fact about reality.

| knew that | wanted to address philosophical issues in information studies. | read scholars in the
field who used Heidegger their work such as John Bug&001) Ronald Day2001) and Rafael
Capurro(2006) Since | had considerable exposure taddgger as an undergraduate and enjoyed his
philosophy, | studied these scholars in depth. During this time, | wathkohg Life(Linklater,
2001) a film with multiple monologues and dialogues on art, humapiitics, dreams, and
philosophy. The overall theme emphasizes freedom and autopoeisisaeagtin. In one scene, the
late Robert Solomon discusses why he feels existentialism is an important philosophy for the twenty
first century. It brought mback to Heidegger and Sartre. When reading them again, | saw an
alternative way to address user studies that did not look at the user as a disembodied mind that the
cognitive metaphor of information pos@gaber, 2003)nor as redubie to a mere physical

phenomenon Existentalism sees the person as something thetketwvorld, opening up the possibility
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of a world with meaning and experiefceot just a mind encapsulated in flesh and not simply reducible
to flesh. Although there are significant differences between Sartideiddgger, both of them offered
me a unique way to address information studies literature.

Both of them call their major workentologyd the philosophy of Being. Naturally, | was aware
of the use of the termntologyin information organization. lated ed my <col | eague My (
(2006)dissertation on an experimental assessrmeabmputational ontology. | began to search for a
connection between existentialism and ontology in the information organization sense of the term but
was disappointed to find that they seemed to have almost nothing in common. | sengezhifiaing
ontology in the information organizational sense of the term referred to what Heideggethealled
ontical or metaphysicain that it just attempted to classify and deal viadingsrather than Being as
such.

Feeling |l ost, |  r and noticadehs use af thetedmitalrontaogys wo r k
Eureka! |thought he must be addressing the ontology in information organization. Alas, | found no
explicit reference to or citation of such work in his writings. By this time | had become aware of the
distinction between the analytic and continental traditions in philosophy. | knew in a trivial way that
computational ontology was founded by information organization theory and analytic philosophy
whereas Capurro certainly fell within the continentaditian. It just seemed that they only shared the
termontologyand nothing more.

One matter presented considerable confusion for me for several months: there is no conventional
name for ontology in information organization that distinguishes it frotol@gy in the philosophical
sense. Eventually | created the taxomputational ontologio clarify this matter in my work. Digging
more deeply | saw that the front lines of applied philosophy in ontology are in the development of what
Barry Smith(2003)callsupperlevelor backboneontologies. These serve as metdologies that
connect domakspecific ontologies or serve as templates.l 8and a further delineation. Uppéavel
ontologies are reatorld applications oformal ontologiesn philosophical ontology. Likewise,
domainspecific ontologies serve as applicationsnatterial ontologiesn philosophical ontology. Since
| takeBarry Smith to be the principle authority in this area, | narrowed my research on the philosophical
underpinnings of computational ontology to Quine. Sif#tb03)argues that computational ontology
developers should use Quinebés basic assumptions

Even though I could not see a connection between digital ontology and computational ontology

for some time, | kept investigating.détected hints of relationshipstween computational ontology
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including polarized fundamentalé.ater | determined these polarized fundamentals to be a matter of
differencein ontological priority. Computational ontology places ontological priorityrenreality

disclosed by natural science and digital ontology places ontological priority on Being and Odeein.
more closely | read Barry (3962)itdelds oastidncerapdiresdarely wor
and EI[(2001xeldbdraton on these ideas in reference to digital phenomena, the more convinced |
became that the philosophical domains of computational ontology and digital ontology were one and

the same. Both fundamentally deal with matters of time, space, entities, usivBesag, and

relationships. Thus, | have a frame for the phenomenon, or perhaps phenomena, | wish to explore. It
has properly constituted itself in my consciousness. More extensive detail of this constitution develops

in later chapters.

3.6 Suspending Belief in Existence

Al't hough modeled in the fashion of Descarteso r
the phenomenon different(ppiegelberg, 1960)Descarte$1996)brings the existence of all things into
guestion until he finds what he considers to be the ontological cornetgionevhich he builds his
ontology and epistemology. The position of radical skepticism has taken on its own persona in
epistemology and still poses challenges to philosophical assumptions about what welanlorne,
2004) This is not the sort of suspension of belief in existence typically employed in phenogyenol
however(Spiegelberg, 1960)The phenomenologit suspends belief i n exi s
concerning the independent existence of or underlying objective cause of a phen{@péegeiberg,
1960) Spiegelberdl960)at t est s t hat this bracketing Afacild]
describing of t hem goiure nus uaanld pfrferoececstopaddZ)forno wi t h
Likewise, he says that this phase helps with watching the modes of appearance because it diverts
attention from the Ausual preoccupation (160t h wh
p. 692)

Within the context of my research, this phdsenonstrates considerable importance. As it
unfolds this research telescopes from a vague exploration of computational and digital ontol@gy into
phenomenological investigation of the domain shared by computational ontology and digital ontology

donot employ a mere conceptual exercise when bracketing the possibility of the existence or non
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existence of this domain. | humbly acknowledge that such a domain may not exist. | would be naive to
assume otherwise in toto. However, | believe such a doemasts or that collaborators should create
one by working to establish essential relationships between computational and digital ontology.

3.7 Interpreting Concealed Meanings

Spiegelberd1960)identifies the phase of Interpnegi Concealed Meanings Bsrmeneutic

phenomenologyHe says that the purpose of this phase is not to simply describe the salient meaning
disclosed in a phenomenon, but to discover fAmea
intuiting, analyzing,a d d e s ¢186Q p. i69%)gIbis crucial to emphasize that this is not
Afconstructive inferenced0 made up as we go along
woven into Al ess acce s(Spiegdberg, 1980/ @ 695)n Beihg ahdhlene p h e n o
Heidegge(1962)adds this hermeneutic layer to his phenomenological project. If we use his method as

a template, we employ the same iterative return to Dasein andibdimgworld to ground our

excavation otoncealed meanings.

Hei degger s her meneutics starts wiDrelifusi nt er pr
1991) Dreyfus(1991)s ays t hat exi st ent i arktatipnfoehonamtieingsdso gy i
essentially selfnterpreting, thereby showing that interpretation is the proper method for studying
human Kpe34n @ranted, this is circular, but Heidegger sees this circularity as intrinsic in
Dasei nds u(hadegyes,t1962) deidegger intends for and believes this method to be
existentiai n t hat it | ay sculunaltrarnshistokcal streauees od dur, setierpreding s
way of being and how these struc(9lrpe3) account f

Concerning hidden meaning specifically, Hei d
understanding obscures it frohrettruth about itselfDreyfus, 1991) Therefore, to get to a more
primordial analysis of Dasein, Heie gger feel s t hat a preparatory a
everydayness mu s(1962f d. 38sQnly then caifh Weagett the mareeconcealedtfa
of Daseinds being.

Similarly, with the exploration of phenomena other than Dasein, such a provisional analysis is
necessary. The everyday account of the phenomenon makes possible isolation of the essences, essenti

relationships, modes of appearanetc. It is in this way that we identify the horizon of the
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phenomenon. This process entails facilitation of everyday understanding giving us the founding
structure with which we may better investigate concealed meaning. As we have seen, thisa®ss not
exclusively with consciousness swlid reality, but requires instead a holistic and existential analysis.
Hopefully it suffices to leave with this brief description of this phase for now. The means by
which | will carry it out are better demondied than explained conceptuallclose in agreement with

Spiegelberg on the following point that

there is scope and reason to look for deeper and hidden meanings wherever the conscious
meanings do not adequately account for a phenomenon in our expeoethe total pattern in
which it occursBut such a suggestion does not mean that we can regard the rights of
hermeneutics as establish&or it rests on assumptions which can be justified
phenomenologically only by the ultimate intuitive verificatmiour hermeneutic anticipations
of 1.6 €966, p. 698)

In other words, it seems that Spiegelberg posits that one cannot argue the importance of hermeneutic
phenomenology, but must rather demonstrate its efficacy in carrying Tlwitesearcher must hope for
an autcome that clearly demonstrates to peers that the disclosure and evaluation of hidden meanings is

both accurate and useful.
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4. ESSENCES AND THE MODES OF APPEARING

4.1 Modes of Appearing

| posit that within the domain shared by computational and digital ontology we see similar yet
independent attempts to know and understand Beingvhaatlis Therefore, | hold that the mode 1
appearance of both computational and digital ontology is mutdomy, or more precisely Western
philosophical ontology, that naturally, considering our current milieu, incorporates and makes concrete
and conceptual use of digital technology. Most of the problems, arguments, and constructs within the
domain are nobew ones. Nonetheless, cyberspace, vast databases representing universes of knowledge
virtual reality, and other new phenomena resulting from digital technology motivate us to revisit
ontological problems and to develop new constructs to adapt.

The moa 2 appearance of computational and digital ontology is that of two philosophies
representing the analytic tradition (computational ontology) and the continental tradition (digital
ontology). Computational ontology typifies the problenented, realisticnaturalistic, and logical
analytic tradition. Digital ontology typifies the deconstructive, existentialist, and hoerdared
continental tradition. Other mode 2 appearances of these areas of research are that of strictly applied
philosophy in the casof computational ontology and that of unapplied, at least not concretely applied,
philosophy in the case of digital ontology.

The mode 3 appearance of computational and digital ontology is that of two unrelated and
incommensurable areas of philosophyat use the common word fAontol o
Due to the complexity and density of their subject matter, it requires study and most likely a
philosophically trained mind to see past the obfuscations of technical terminology and diszcgaese

the essences shared by these two areas of research.

4.2 Essences

4.2.1 Temporality
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Temporality is fundamental to both computational and digital ontology. This is true of the foundational
ontologies grounding them. In the case of computationtology, anything thas is so within or as a

part of one or more instants or intervals of time. Even a completely comprehensive formal

computational ontology would represent the interval of time and spacetime spanning from the birth to

the deathof he known universe. Within digital ontol
must always begin with Dasein. Furthermore, the existential analytic of Dasein must account for how
Dasein finds itself tempor arblitygscare Jiaply dug thegcare deno
structure is how Dasein finds itself coming from a past, while in the world in the present, and facing a
future. For this reason, according to Heidegge
discourse omemporality is essential to digital ontolo{@apurro, 2006; Eldred, 20Q1)

4.2.2 Spatiality

Within the BFO, temporality is represented as either instants or intervals. Computational ontologies
based on the BFO that represent a single instant are-tlikmeéhsional snapshots of reality. Thus, they
represent spatially all or a portion of the pimal universe at some given instant. As indicated earlier,
computational ontologies based on the BFO that represent intervals represent not only intervals of time,
but also of spacetime. These ontologies represent the universe within all or sonmegiditie and
spacetime. For this reason, spatiality and temporality are interdependent and essential to computational
ontology.

Digital ontology addresses the human overcoming of distance through technology, first with
vehicles and eventually with consmication technologyEldred, 2001) Again, these are not new issues
to addess, but rather old ones concerning new phenomena. However, digital technology has made
possible a new kind of space called cyberspace that ontology can help us better understand and
conceive. Both Capurr@d999)and Eldred2001)attend to the existential spatiality of cyberspace. |

explain this in detail on the chapter dedicated to spatiality and temporality.

4.2.3 Being and Entities
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The definitive difference between theadytic and continental approaches to ontology is their stances on
Being. The BFO exemplifies Quineds viewnthat t
predicate logic one represents this with the existential quangfigr: One may sayhat there exists
some x such that x is or has some property or other. Or one may negate this statement by saying in
some manner or other that there exists no x such that x is or has some property or other. One can
assume here that Being is taken asesatient and there is no room to discuss types or modes of Being
in such a system. Likewise, one might assume that this is true for computational ontology as well.
Although Smith(2002)feels that the human reality is essential to a comprehensive ontology, as we see
in the chapter on Being and entities, he does not explicitly address the question of Being or the analysis
of the ways or modes of Being.

Another major difference betweehmet analytic and continental approaches is in their means of
categorization. Heidegger declares adamantly that ontology does not classify entities and that neither

Dasein nor Being as such are a class or genus; nor are any classes or genera derivexh.from th

The term 6Beingd does not define that realm

articulated conceptually according to genus
dranscend® any wuniversality of gendasgnateddsn medi ev
dranscendens . Aristotle himself knew t heunityofi ty o

analogyin contrast to the multiplicity of the highest generic concepts applicable to things. With
this discovery, in spite of his dependencethe way in which the ontological question had been
formulated by Plato, he put the problem of Being on what was, in principle, a new basis
(Heidegger, 1962, p. 22)

However, Heiggger acknowledges a multiplicity of Being and denotes ways of discussing different
facets of ontology. For example, he distinguishes between aspects of Dasein in general and aspects of
specific Dasein in particular. He refers to the formesxastentid and to thdatterasexistentiell
(Heidegger, 1962) Likewise, as we have seen, he discusses different modes or ways of Being such as
Dasein, beingpresentat-hand, beingreadyto-hand, etc.

Definitively, analytic ontology is the comprehensive identification of entities, universals, classes,

and relationships. Material ontologies do this at the level of some particular universe of knowledge and
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formal ontologies do this at the level shared bylathain® the level not unique to any universe of

knowledge.

4.2.4 Relationships

To avoid confusion, | must distinguish the discussion of relationships as a step in the phenomenological
process and relationships as one of the essences shared by computational and digital ontology. A full
phenomenological exploration of the subject eraith this dissertation requires establishing the essential
relationships in the domain shared by computational and digital ontology. However, | will not define
these relationships explicitly here and will leave that for future research. Neverthdeexplore
relationships as an essential component shared by both computational and digital ontology. The digital
ontologists do not cover this issue, but it 1is
assert that it is essential to a caetp digital ontology, but that it has yet to be addressed adequately.

The differences between the analytic and continental approaches to defining relationships are
typical. Within the analytic tradition, exemplified here by the BFO, we see relaiendéiined as
needed between constituents within one or more ontologies. In other words, the focus is on those
entities and relationships within the reality disclosed by natural science. Inthe continental tradition, one
defines relationships withregatdo an ent it yés purpose within the

relationships always refer back to Dasein by es

4.2.5 Human Being

Digital ontology foll oswst Hen di@Ylgatr 6iss aBesiwreg?ad ob
to Dasein ohuman beingvith regard to digital phenomena and our understanding of Being in terms of
the digital. Computational ontology, l i ke anal
to describe reality as it is independent of human experience. Surprisingly, however, both share some

similarity in how they describe the human being as part of the physical world.
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4.2.6 Digital Representation of Reality

The differing analytic and com@ntal approaches to ontology articulate themselves in the differing ways
in which computational and digital ontology comprehend the digital representation of reality. On the
one hand, SmitfR004)argues the need for formal computational ontologies that by definition represent
the most fundmental constituents and relationships in reality. On the other hand, C&R9%)

asserts that we hold real onlyathwhich we can represent digitally. The former position rests on what
Hei degger refers to as traditional ontology.

ontology.

4.3 Conditution of the Phenomena in @nsciousness
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Figure 4.1 The Constitution of the Domain Shared by Computational and @ital Ontology to Consciousness
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Figure 4.1is a general diagrammatic representation of how the domain shared by computational and
digital ontology constitutes itself in my consciousness. stdbe most of the proceksinderwent in
developing the subject of this visualization in the methodotdgypter. You can see the domain

signified by the inverted triangle in the center of the diagram. At the bottom we see the context of
Western philosophy proper and the distinction between the analytic and continental traditions on the left
and right respetively. Nearer to the center we see where computational and digital ontology reside in
this context. Likewise, aside from philosophy but equally important, we see in the upper left the field of

information organization.
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5. TEMPORALITY AND SPATIALIT 'Y

5.1 Temporality

5.1.1 Temporality in Digital Ontology

One can distinguish the differing approaches to temporality between computational and digital ontology
in terms of Hei degg e Bdngand Timednihis éxistential anadyticpfoDaseih, i t vy
Heidegger develops structural understanding of temporality which heasdl§Sorgg. With care, we

see his distinction between primordial time and the everyday derivative understanding of time.
Derivative timeis represented by clocks and calendars as serial and always present coordinates in a
matrix. It seems that what he calls derivative time is the view of temporality utilized by the BFO and
computational ontology in general. Both Heidegger and Quine s&lthie linguistic treatment of
mathematical truths as always present. Q(®60)seems to dismiss as a linguistic quirk and

unintentional convention the reduction of the temporality of mathematics as always present.

Our ordinary language shows a tiresome bias in its treatment of time. Relations of date are
exalted grammatically as relations of position, weight, and color are not. This bias is of itself an
inelegance, or breach of theoretical simplicity. Moreover, the form that itdtakes of
requiring that every verb form show a tefige peculiarly prodative of needless complications,
since it demands lip service to time even when time is farthest from our thoughts. Hence in
fashioned canonical notations it is usual to drop tense distinctions.

We may conveniently hold to the grammatical present asw fout treat it as temporally
neutral. One does this in mathematics and other highly theoretical branches of science without

deliberate convention(p. 170)

On the contrary, Heideggét962)holds this lingistic treatment of mathematical truths to be more
fundamentally important and asserts that Descartes establishes this temporal understanding of
mathematical truths which prevails as a mistakenly comprehensive ontological account of temporality.

He says tht Descartes sees mathematical knowledge as the primary way to apprehend entities that can
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always assure fAthat theidt hBaeti nwh ahtaesv ebre efini ss eaccucr ee
through mathematics ma k e s u(pleidedggey, 1962, p. AaB)de goes on to say that

[ Descartes] prescribes for the world its &re
whose source has not been unveiled and which haseratdemonstrated in its own righan

idea in which Being is equated with constant presaet¢®nd. Thus his ontology of the world

is not primarily determined by his leaning towards mathematics, a science which he chances to
esteem very highly, but rathby his ontological orientation in principle towards Being as

constant presenes-hand, which mathematical knowledge is exceptionally well suited to.grasp
(Heidegger, 1962, p. 129)

So what Quine sees as a linguistic convention in the use of present tense in reference to mathematical
truths, Heidegger holds to be an ontological assumption enmeshed in the Carteslananasly that

whatever is real is present and that mathemdi@sause it deals with always present truths, is a primary
means by which we access reality epistemologically. The temporal view of mathematics then becomes a
mathematical view of temporality in which time is reduced to a line or a matrix of ever present
increments. This is what Heidegger refers to as the everyday understanding of time or derivative time.
Heidegger asserts that an understanding of time is essential to an understanding of Dasein and therefore

an understanding of ontology.

Time must be lwught to ligh® and genuinely conceivédas the horizon for all understanding

of Being and for any way of interpreting it. In order to discern thns needs to bexplicated
primordially as the horizon for the understanding of Being, and in terms obtaiitp as the

Being of Dasein, which understands Beirithis task as a whole requires that the conception of
time thus obtained shall be distinguished from the way in which it is ordinarily understood
(Heidegger, 1962, p. 39)
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Heidegger(1962)s ays t hat temporality Areveal(ps374)Theel f a:
threepronged care structure juts out intmownnessrom the pastBeingin-the-world in the present,
andprojectiontowards the futurg.

The formallyexistat i al totality of Daseinds ontologic
grasped in the following structure: The Being of Dasein means alfges@|f-Being-alreadyin-
(the-world) as pmid** (entities encountered withitheworld). This Being fills in tie
significaticared ¢Sorlge]t ewimmi @h | s-existerdiad manmer a p L
(Heidegger, 1962, p. 237)

In other words, Dasein is fundamentally ahe&dtself by projecting itself towards possibilities in the

future. It is beingamidentities encountered in the present. Likewise, it is alréadiye-world in that it

always has a past. So, according to Heidegger, care is not simply how Dasein expemendes s
Daseinds fdexistential t alvagdalrdadyconing fromhhe gast,mbilaims t h
the present, and facing the future. Again, Heidegger sees our attempts to define this structure cyclically
or linearly as derivative. Thiis because these attempts reduce time to segments (minutes, days, years,
etc.) that do not demposal postion oBefindliehkei(lBos Dasedrindst e nt i a l
itself). Each minute, day, year, etc., is an abstract concept in a mathésatiean and only

peripherally addresses past, present, and future. In other words, | know what time it is by having an
accurately set watch. | know what day it is by checking the ticks on my calendar. Heidegger states that
we developed such instrumemdshelp us cope with how we find ourselves temporally situated in reality
(the care structure). In other words, | need nothing to tell me that my existential position in the present
(today) comes from the past (yesterday) and faces the future (tomokowkver, | only know that

today is Monday, July 21, 2008, yesterday was Sunday, July 20, 2008, and tomorrow will be Tuesday,
July 22, 2008 by consulting mathematical time keeping systems of my culture. Thus, in line with

Hei degger 6s atrugentsara derivativelaedsa éemporalsunderstanding based solely on

them is likewise derivative.

lOI

simplicityds sake. Howeviatr , t hi s
Apast, 0 Apresent, 0 and Afuturedo are themselves comtepts
entity fApasto, whahantloezp37e)o Hengemcprueesnt hat HfADasei n,
establish itself as fact whichispreseth and, ari sing and passing away O6in the
(Heidegger, 1962, p. 376) He qualifies this by saying that #fADasein i
already wa8 that is to say, which it constanilya s h a v i (Heidegges, 4963 p. 37.6)

“"This is Macquarri elormgaidd 0 bi n A gabdsamil@eyus,gd98)r Dreyfusbd

use these terms for
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Rafael Capurrg2006)argues that a digital account of reality is only ontic or metaphysical (but not
ontological) if it does not address this thenged care structure.

If the digital casting of Being by holding only to the edienersional sense of presence forgets

the question of Being in its full three di me
The difference between digital ontology and digital metaphysics is therefore, following this

theory, essential if we want tvoid a dogmatic theoretical position and its ethical consequences
(Capurro, 2006, para. 10)

Michael Eldred2001)likewisear gues t hat authentic time Ai s not
does not | ie before us as something present fro
di gi (Patl2)Inycadence with Heidegger, Eldred iterates that through time comes access to Being;

ti me fAhol ds i logo®agr @rior fo thdogdHh oauntd tthheat we cannot un
temporality of Dasein through thegos(2001 Part 3). Instead, the analysis of the temporality of Dasein
explains thdogosand its dominance as a theme ircidental ontologyEldred, 2001, Part 3f Eldred
(2001)concludes that ti me finsotbedissoiMedand gcagped digitalyi s cr e

because it does not | ie bef o(Pat3)fso,tans, (pasd, presenh i n g
and future), would be preseathand and thus reduced to the n{dred, 2001)

Heidegger(1962)says that temporalityisnotannt i t y; that it tempor al
itselfo making possible Athe multiplicity of Da

of authentic or (p.378 Ddasdinanratseénsandsoutnsthie ¢hree tengporal
Afecstaseso of past, present, and future. Primor
common sense notion of time (measurablelclnd calendar time) is derivative of primordial time
(Heidegger, 1962)According to Heidegggl962) t i me dAwhi wthedrdnaraccessi bl
understandingo is fia pure sequence of nows, 0 pu
which the ecstatical character d@pf37prorcigitaldi al t e
ontologists to stay true to Heidegger as Capurro and Eldred seem to do, they must address these facets «
the temporality of Dasein within the context of an understanding of digital raalitya digital

understanding of reality itself.

Remember He i-inteflagtgatism arsl himview of Dasein as fundamentally more than just a thinking thing.
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As | demonstrate in the next section, temporality is implicitly conceived in similar ways in
computational ontology as it is in digital ontology. Both digital ontology and computational ontology
hold timeto be an entity within the domain of temporality. In the case of digital ontologists, if they
remain in line with Heideggetimeis the everyday ordinary understanding of time that is in some sense
a presenathand entity. | say this is implicit in cqratational ontology because computational
ontologists seem to take for granted tiate is not synonymous wittemporality and although they
denote an entitime within their conception of temporality, they do not devote the level of discourse to

the mater that Heidegger does.

5.1.2 Temporality in Computational Ontology

Computational ontologies within the BFO represent time with two primary umiesvalsandinstants
An entire ontology representing the granularity
results of a [ASmihkc&eGenon004,p.d4idpSpaam 2P@Fhus, computational
ontologies developed from this perspective are called SNAP orgs(@jnith & Grenon, 2004; Speatr,
2006) According to Smith and Grenq@004) e ach SNAP ont ocoomespecifcii s i nd
i nst an t(149)f Withim theeB6O, computational ontologies representing sgatigporal regions
through which entities may endure for intervals of time are called SPAN onto{&greth & Grenon,
2004; Spear, 2006)Each SPAN ontology is indexed by some particular time interval which may be the
interval comprigg all of time(Smith & Grenon, 2004)Smith and Greno(2004)assert for SNAP
ontologies precisely what thddrdepprerationdcdlivbeinys as eigtal a b o u t
onesandtheworld-l ess represent at i-abma ra(Eapurs, 2006 paranl) pr es e
According to Smith and Grend@004) S NAP o adsumawayianeos$thefphilosophical
doctrine ofpresentisni...] which holds that all entities which exist exattthe present tintg(p. 147)
Smith and Greno(R004)gu al i fy this by noting that the BFO
because the BFO allows for fAa multi(lldangifty of S
Heidegger is correct, it ems that such a view reduces portions of reality represented in SNAP
ontologies to standing preseraehand.

SPAN ontologies represent temporal regions of reality consisting of intervals and instants.

According to Smith and Grend8004) entities within a SPAN ontology are each assigned a temporal
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l ocat i on wlitivecehlation letwéen anentity amd an (instantaneous or extended, connected or
di sconnect ed)p. 154 Jheystate that the domstiuinbeis a SPAN entity
representing fithe maxi mal tempor al(Smte&Gremond of w
2004, p. 154) Likewise, they assert thgpacetime o mpr ehensi vel y tyoepr esent s
spati ot e mp @mit & Grenerg 2004nps 1656)The devimpers adopeternalismas a
methodological perspective for SPAN. Eternalism, accordingto Smithand G9®¥) i s At he
philosophical doctrine according to which all times (past, presenf,and ur e) e ild%2) on a
Once again, this exemplifies computational onto
we see spacetime representedtashr e u ni v er swhdse beinghssatht-ored(Smithd&
Grenon, 204, p. 156) Smith and Greno(2004)state that regions of spacetiaued processual entities
within them occupy foudimensional shapes such as military maneuvers or storm patterns.
Quine(1960)provides some foundational assumptions on the treatment of temporal entities in
this manner . He eoefatemetbat pahewitbasmante 0[s n
(Quine, 1960, p. 171) He recalls Heraclitusdé argument tha

constantly flowing, one cannot step into the same river twice. QL@@9)replies by saying

Once we put the temporal extent of the river on par with the spatial extent, we see no more
difficulty in stepping into the samerive at t wo ti mes than at two p
change of substance, at a given place from time to time, comes to be seen as quite on a par with
the riveroés difference in substance at a giyv

contioverted no more on the one count than on the offperl71)

To continue with this countdderaclitian example, let us say there is an occurrent csdjeshy foot 1
constituted by the continuant entiye r a ¢ | i keingangertéd into the continuant entityer A at

timet0. Furthermore, there is a second occurrent caligishy foot Zonstituted by the continuant

entityHe r a c | i leingsndertéd into the continuant entityer A at timet7. To make it extra

interesting, let us say th# is roughly seven yeaepart fromt7. So not only is the substance of the

river A different (it has a different set of water moleculet/dahan it does at0), but likewise,

He r a c | i haslacdmplételyadifferent set of regenerated cetigthian it does a. Nevetheless,

the trajectories of the entitieser AandH e r a c | i streich througlepacetimeand meet up dd
andt7despite the changing of tQahdd7s Howdétus ignorethesfatt s u b s
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that the Earth moves through space and assume that the location of the baksAadtay static in
space. Using a-B Cartesiarstyle coordinate system, we can assgacetimeoordinates to the two
occurrentsquishy foot landsquishy foot 2 Sugosesquishy foot andsquishy foot ®dccur at the
same 3D coordinatesif e r a c | i geta insérted imaver A at exactly the same point apacg.

We will keep it simple and identify this point as (x3, y3, z3). So now we can identifylbhe 4
coadinates of the two occurrentsquishy foot E (x3, y3, z3, t0) //squishy foot 2 (x3, y3, z3, t7).

Heraclitus’ Foot

Time #0

Figure 5.1 Diagram Representing the SNAP Occurrensquishy Foot 1

We can easily picture the separate SNABresentations of such occurrents. They would actually just

be roughly identical D stills perhaps exhibiting the X, y, z axes and demonstrating the (x3, y3, x3)
coordinate wherél e r a ¢ | i rmeatsivier Af Wecbuld even do this@mensionally byust

flattening the stills like in Figure 1. A SPAN diagram showing the trajectorielseof ac | iandis 6 f o
river A betweersquishy foot landsquishy foot 2vould be trickier. We could make alBdiagram

showing the trajectories éfe r a c | i &ndrsvér Athrbughspacetime However, rather than

looking like a foot and a river, these objects would stretch through the diagram like taffy or like moving

objects recorded by a long exposure cameradléhe r a c | i mote sdthahiverd because
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Heraclitus moves around in space more ttiaer A. Unlike representing-B Cartesian coordinates,
representing D coordinates in-® space removesthéia x i s O si nceXxliytaxesofther ven
3-D Cartesian matrix.

Although Smith and Grenof2004)mention past, present, and future, in their description of the
BFO, these are leveled to mere presence so to speak by presentism and eternalism. We can point to a
SNAP ontology or a temporal slice of a SPAN ontology that corresponds to the present moment and say
Aithis represents the pr eissystem explcitlyaistinguisheskthist not hi
particular instant as the present from all other instances. Simply put, within a computational ontology
any instant before a particular instant is the past from the perspective of that particular instant and any
after it is the future. In contrast, with the care structure, the present is ontologically and existentially
different from what precedes and exceeds it. Likewise, its temporality is not cleanly distinct from the
past and the future becausalivays alreay has with it thrownness and projectititieidegger, 1962)
As far as | can tell, there is nothing systematic within the BFO to make a particular instant that
represents this very moment ontologicallfferent than it was a moment ago or a moment from now.
In other words, the instant represents the present only when it coincides with its counterpart in reality.
In the previous moment this instant represents the future and in the moment thatifokbpresents the

past.

5.2a )
tl is currently the past.

BFO Real World

Current
t1 Time
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5.2b :
t1 is currently the present.

Real World
Current
Time
5.2¢ :
t1 is currently the future.
Real World
Current

Time

Figure 5.2 lllustration of How One Might Associate the Temporality of Computational Ontology (the BFO) and
Authentic Temporality (Presumably of Digital Ontology)

Figure5.2 illustrates this problemtl represents the present only in Figgr2.b. If some form of this
illustration were represented in the BFO, nothing within the BFO would nihkatologically different
from a moment preceding or exceeding it. Likewise, although it would be leveled to presence by the
presentism and eternalism of the BFO, it would only truly reprékemiresent when it coincided with
thereal present as it does in Figuse2.b.

However, Figureé.2 does not fully capture the difference between the temporal understanding of
the BFO and that of the care structure. This is because BE@uséll usederivative time (represented
by an analog clock) to exemplify the phenomenon. Evéim it could be said thal does not truly

represent the present because the present is not represented in timekeeping but is the way Dasein finds
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itself at all times temporally. As has been emphasized in Heidegger, an understanding of Being must
begin with the being whose being is an issue for it. The examples in Biguaee still mathematical
abstractions. Heidegger, however, says that this typmefreckomg is necessary for Dasein.

This public dating, in which everyone assigns himself his time, is one which everyone can
6reckond on simult ane o umedsye Thisdating reckons wathtime b 1 i ¢
in the sense of measuring of timeand such measuring requires something by which time is to

be measurall namely, a clock. This implies thatlong with the temporality of Dasein as
thrown, abandoned to the dédworld, & and gi vVving
discovered thatis, something readto-hand which in its regular recurrence has become
accessible in oneos (HadeggemlP62pprd&d ent awai ti ngl

He goes on to ssayt hed art e dig ce(emiegyes 19%H g 466) o c k 0

This brings us to a problem for which at the time being | fail to have a solution. | am in good
company. Hubert Dreyfu2006) a most notable authority on Heidegger, has also thrown up his hands
concerning Heideggerds account of temporality a
How can one address the care structure in a concestéowthe purpose of ontological representation
(like that of the BFO) that does not rely on these derivative means of timekeeping? In his lectures,
Dreyfus(2006)states that there is something about this subject that alwiags us back to the
discussion of clocks. Is it something about clocks? Is the universe like a clock that marks its way
moment by moment through the cosniDseyfus, 20067 Heidegger likely undermined his project if he
concludes that tempality is the product of a cloekke universe because this is the prevailing
cosmology of the modern paradigm from which he tried to distinguish his philosophy.

Another question to ask: can a formal computational ontology represent temporality interms
the care structure? It seems | ike the answer n
ontology the representation of temporality itself at this point seems universally derivative. In other
words, temporality precedes the understandingme which makes possible our means of representing
and reckoning time. From the earliest time keeping measures to the present day we have used
mathematical devices and systems to make sense of time. The disclosure of this problem of
representationdf i me as seeming necessarily derivative b

philosophy. The most salient criticism seems to be that the care structure is not truly primordial
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temporality, but rather the subjective, psychological, or huexperierce of time. In one of his podcast
lectures orDivision Il of Being and Time Dreyfus(2006) hypothesizes that Heidegger is either a

temporal idealist claiming that temporality does not exist without Dasein or that he iscadkereplist

[ Dreyfusodo idea] in that he ackatlmndithatdiggeensnetohat t h
some extent what temporality is to Dasein. By developing mathematical systems of timekeeping that
accurately predict the rising and settofghe sun, the phases of the moon, the rise and fall of tides, the
equinoxes, etc., it seems that we have identified objective means by which we measure time. These
means were developed to give us an objective measure of time because our subjectdree)qfdt is

most often an unreliable means to keep track of it.

So, one of the major issues here concerns the representation of time as well as the notion of
derivative time. Along with the question concerning whether it is possible to representiauthen
temporality, we must also ask: is the representation of time synonymous with derivative time? Smith
(2004)argues that for the most part we consider printed scientific texts to represent things in reality
rather than mere concepts. He makes this point to challenge what he believes laraapdpmistaken

approach to knowledge management in general and computational ontology development specifically.

St at e mewhtlesis_& maknméal 6 cegulatn of protein kinase activity part_of protein
amino acid phosphorylatidn c o nv ey leaiselywbecausatieey nepresent relations
between entities in reality, relations to which the advance of science has given us cognitive
access but which themselves obtain independently of our cognitive activities. They convey not
extensional relations angous to that of setheoretic inclusion, but rather lalike relations

between universals of the sort that are discovered through sciegsiiarch (Smith, 2004, p. 6)

He complains that those in the field of knowledge management seem to think that the nature of
representation changeswithgrar d t o t he use of computers. He s
if terms stored in computers were for some reason incapable of relating to entities in reality in the same
way as do ter ms pr($Smih 2004, p. 7 With cespechto tenfiporality, fokowings 0

S mi ¢ lihetof reasoning we likely conclude that representation of time in computational ontologies (the
SPAN entitytime) is not a derivative representation of the concept of time but rather of time itself. So

in |l ine with Smit hotmeisdeiivatikeiinthat, it isndt actueyRilmdNitsedf nt i t vy
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inside the computational ontology, but it is not derivative in that it is a representation of time itself and
not that of the concept of time.

Within the BFO, Figuré.2.b would allocate a single portion of time, a zdnmensional instant,
for t1 and Current Time. Between them they would hold the BFO rel@a@mporal Smith and
Grenon(2004)assert that each temporal portion i s fithe
| ocated within a(p. §56)vThene isrnetlgng spacialaltbout Curnere Tme megki
ontologically distinctive from any other. Granted, in practice, once a working computational ontology is
created based on the BFO, there may be mechanisms in place that keep track of the present in order to
distinguish an instant as the present frahother instants until the moment passes in real time and the
next instant represents the present. This is speculation on my part, but is not absurd to imagine.

5.2 Spatiality

5.2.1 Spatiality in the BFO

SNAP ontologies recognize the spatialignspacewhich represents the spatial entirety of the physical
universe(Smith & Grenon, 204). Any spatial region must be a portionspiace SNAP allows for
topological (surface) and geometrical representations. These include but are not limited to separation,
connectedness, boundaries, fiat boundaries, dimensionalitySetith & Grenon, 2004) Boundaries

are for the most part clear dimensional distinctions betweetiesrir regions. For instance, a lake is
bound by its shoreline. Fiat boundaries distinguish parts of an entity that have no clear physical
demar cation. For example, without any bushes,
from the ret of the neighborhood is a fiat boundary, thus making your property a fiat part of the
neighborhood.

Since entities comprise and are bound within the espice we can say much more of
computational ontol ogyds, ymwotheehastgr decoted inmadtbo | v t he
entities. As with temporality, we can analyze implicit assumptions concerning spatiality made by
computational ontology by returning to Heidegge

analysis of spatialityn digital ontology.
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5.2.2 Physical Space and Existential Spatiality

Dasei nénstheher hd i s not the same as an entity bei
beingin-the-world is its existentialnvolvementand as we discussed earlierdgellingor residingin

the world(Dreyfus, 1991) This sense dfeing-in is analogous to an actor being in a play, a student

being in school, or a criminal being in jail or in trouble. The actor, student, and criminal all have spatial
relations to buildings, fiat, boundaries, etc. in their involvement, but one caathaterthese relations of
beingin as we understand them to being physically within some particular space. For instance, during a
semester a student is stillschooleven when she is at home sleeping after a hard day of studying.
Dreyfus(1991, p. 130)dentifies the following definitive quote on the matter

To encounter the readp-hand in its environmental space remains ontically possible only
because Dasein itself is O6spatialdé with rega
world in the sense that it deals with beings encountered wvitibiworld, and does so

concernfully and with familiarity. So if spatiality belongs to it in any way, that is possible only

because of this beinig. (Heidegger, 1962, p. 138)

Dreyfus(1991)not es He i d e g g eEniesnung maglified With & dagEntfenung

Macquarrie and Robinsdranslate this ade-severance Dreyfus(1991)points out thaHeidegger uses

a hyphen to emphasiente ¢ dietfeiang g & teir vad | spboliskeegdnesf At |
o rthe@stablishing and overcoming of distamcet he opening up of a space
and (p. a30)oLike many of the translations Being in TimeDreyfus choosesdifferent English

word for Ent-fernungthan Macquarrie and Robinsin use. Dreyfus cleverly chatisestanceto
translateEnt-fernungto convey a sort of standirgvayfrom. Before Dasein has any notion of
dimensionality, it must have a notion of neasiand farnesDis-stancemakes possiblerientation™
(up/down/front/back/left/right), nearness and farness and is thepafordo measures of dimension.
Measures of di men s ires extensiDeegus,d991)aesadmeand jy evlich Dagein

makes sense of the orientation made possibltisstance

13 Macquarrie and Robinson translatasrichtungg s fidi recti onal ityo and Dreyfus trar
prefer Dreyfusd translation and El dred chooses this tran
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The following is a bit difficult to gplain. Heidegge(1962)says that spatially Dasein is for the
most part alwaygonder but nothere Through concern, the yonder gets brought back to the here.
Both the yonder andehe are publi¢Heidegger, 1962) Dreyfus(1991)explains that this argument
saves Heidegger from the Cartesian/ Husserlian p
Consider the following exampl e. The coach of a
atthe game, to right field#* The boy is attentive to the surrounding space, but particularly to the home
base far away from him. The home base, the field around him, and the bleachers filled with parents and
siblings are public yonder space. The playdyadthits a pop fly ball towards and over first base. The
ball is moving from yonder to here! Now whether he catches the ball is irrelevant. The point is that one
could give this same scenario from the perspective of say the child at bat and it wooltsttate the
same point. Dasein is mostly attentive to the yonder, but often brings itself to and is brought to the
attention of its here. Likewise, the here and the yonder are not private in the sense of being locked into
t he i ndivi du ative, idaase dathsibased quidic spagree

Physical Space Existential Spatiality
Geometrical space; Lived space;
The space of the preseathand. The space of the readg-hand.

Homogeneous, no center. Personal: centered in each of us.

Pure extension. Orientation (up/down, right/left).

Threedimensional multiplicityof Remoteness/nearness of objects.

positions. Public: has regions and, in these,
places.

Measurements of distance. Degree of availability.

Figure 5.1 The Distinction Between Physical Space and the Existential Space of Btancing
(Dreyfus, 1991, p. 139)

Understanding the distinction between physical space and existential spatiality is analogous to the
distinction between the preseatthand and readio-hand(Dreyfus, 1991) Table 5.1 borrowed from
Dreyfus(1991, p. 139)helps illustrate this distinction. Remember, although the rEmbtignd is

4 Embarrassingly, this is slightly autobiographical!
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ontologically more primordial than the presemthand, Heidegge s ays t hat Afonly by
something presefat-hand, is there anything reattyh a n (8962, p. 101) Similarly, although

existential spatiality is ontologicgliprior to physical space, only by reason of physical space, is there

the existential spatiality afis-stancing(Dreyfus, 1991) Dis-stancingopens upplacesandregionsin
spacg(Dreyfus, 1991)

Equpmenthasitplace or el se it Alies around; 0 this m
occurring at random in some spatial position
equipment to belong somewhere, which we circumspectively keep iratiead of us in our
concernful de adgiom dHeideggere 1962apl 136)t he A

My laptop as a piece of equipment has its place in my office comprising a regional equipvheiga

This place and region is my office and the place for my laptop as a matter of fact, not of some internal
fiction. If | were to experience some conspicuousness, obtrusiveness, or obstinacy forcing me to just
stare all around me, | may observe pigsical space that makes the region and place possible.
Heidegger(1962)s ays t ha-ti mébesinohakemultiplicityo of sp:
of the readyto-han d(p. 103) One sees t hi s typ(E96uMeditdtisns aniFirsn g 0 i
Philosophywhen he describes the room in which he sits while he wribesyfus(1991, p. 139again

identifies an excellent quote on tmsatter.

When space is discovered roincumspectively by just looking at it, the environmental regions

get neutralized to pure dimensions. Plécasd indeed the whole circumspectively oriented

totality of places belonging to equipment readyhand get reduceda a multiplicity of
positions for random Thingsé. Th+ohdnodybecdmds, 06 as
spatialized to a context of extended Things which are just prasband and no more. The
homogeneous space of Nature shows itself only wiheentities we encounter are discovered in

such a way that the worldly character of the retidlgand gets specificallgeprived of its

worldhood (Heidegger, 1962, p. 147)

Accordng to Heidegger, natural science, like Descartes, tries to remove the region and place from a

space to understand the objective physicality of its specimen, study, etc. This, again, resembles the
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same tendency to get at the presaritand by disregardgthe readyto-hand as subjective. To

reiterate, Heidegger holds that physical space makes possible region and place, and therefore the means
of natural science have significant revelatory po{feyfus, 1991) However, as Dreyfud 991)says,

if we overlook existential spatiality (places a
Aunder stand the everyday world of places and r e
e X t e n(g. L40)nThis should not seem too ¢ooversial. If we want to understand the topology of

Af ghani stan, we could employ countless methods
pointso making up that particular space. Howev
must assss our reasons for doing so in order to pick the best method. This would edégothn
assessment of that place and region (the data c
humans, political considerations, fiat boundaries, etc.) aneéfayli the existential spatiality thereof.

The previous example demonstrates a peripheral point: since fiat parts of space (as those represented in
t he BFO) are fiunnatur al 0 disstaricihgaoone cduld say thadtheg arel e f i n
always regions or places within physical space.

One would think that Dadisstantiogand theapsningpupaefy s a |
regions and places. Daseinds spatial orientat
involvesthe body, but Heidegger does not hold it to be esséBtialyfus, 1991) We see this issue and
provde mor e discussion concerning the body of Das

Dasein in the electromagnetic medium.

5.2.3 The Spatiality of Cyberspace

Eldred(2001)notes that Dasein extends itself bodily by orienting disgtancing but also does so

Amedi al |y t hr ouqgihc es,p e[eaRadtd). wir midtey edy ,t evs Hei degger
radio as a means by which Dasdig-stancesi.e. overcomes distan¢Eldred, 2001) Eldred(2001)

claims that historically, technologicdis-stancinghas been a fAsmoot hing out
bodily exper(RPag#) He noted thesnpreasing ease by which we overcome space in

automobiles as opposed to hor sednemetlkhesaystbaincer ni n
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€ spatial orientation is provided by DiRLs ( =
stancing™ is done by clicking a pointing device. The pointing device points to what is @ise |
stancedl Insofar, cyberspace is @ny simple space, but nevertheless a space to which both the
essential existentials of orientation adds{stancing specified inBeing and Timéave to be

attributedo (Eldred, 2001, Part 4)

Eldred attempts to define the electromagnetic n
views cyberspace as part of or synonymous with the electromagnetic medium, and he often confusingly
uses Ancient Greek tectmsomagreetchanmedibdm, oawi 6 e A
Aistampable masso in the most cosmologically gen
electromagnetic medium as tékectromagnetic spectruof radiation ranging from radio to visible light

togammaay s , but rather as the vague medium or Ast

reality possible. He discuslgnaiess t he i dea of st a

The electromagnetic medium is, like paper for a book, a stampableToasguayelov is the
mass on which something is stamped or impressed such as wax, clay or plagter, and

gKudypo is that which is stamped or impressed into wax or plaster and therefore a true image.

This word would co+4 oe snp®n dvhteone ant ot tleeasthrmipeblefi o m

mass, would be expressed. In philosophical usage, the ekmageion comes from Plato, from the

famous passage Fimaiosov ywpa. [chord?] (52b). It is a matter there of the element that can
receive al |l -nbseofbeganig & h(e5 Xidwetwhi ch, i ted®l f fr
[...] is to receive and take in all gengravhi nt o i t gEdretl, 2GD1, Pabt @)e ) .

He says that the electromagnetigimati bemi hgsa &/
freely (Eldred, 2001, Part 4)Using the example of a network, Eldi@d01)says that ultimately
numer i cal adderelesoftbedireatioggvingnagn @t and t hat this 1is a

Abecause Das edisstancirgl easnsde nofPiarad)nl twould] like to raise the question

“Eldred uses the teMaclapgproxi mmdadi eRgan disnogdisstanaidgedr ey f us 6
Agai n, I prefer Dreyfusédé translation.

%A% P a thorairuassense close gpace or placein space; the milieu in whicRormsma t e r i(Wikipédia,e2008)
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now as to whether Eldred really means that the electromagnetic medium is a space, like physical space,
orif it is a regon or place. We could look at it from several perspectives.

One way to simplify the question would be to think of it in terms of both the strong and weak
versions of digital ontology. If we view the cosmos as fundamentally digital, then what makes
cybaspace different from the rest of the universe? Is it just a particular region within the universe but
not ontologically distinct from the rest of the universe? Or is there some sort of ontological difference
between it and the universe? Are the answethese questions any different when asked of digital
ontology (weak)? Eldre(kO0l)s ays t hat the el ectromagnetic med,;
fireo itself, dRatt4dws Shenidpme Ityo taop@PDeasrcart esd sy
di fficult to situate cyberspace in relation to

Another approach would be to address the evolution of cyberspace. Perhaps with its
development cyberspace was at one time a sort of place or region comprising an equipmental whole
within and through which developers worked and communicated. Aftaetien grew to a critical
mass, it may have achieved a vastness qualifying ibasafide space within which one could identify
many regions or coulstareat to observe a kind of objective space. Certainly the esgdgein the
BFO, by representingpace as a whole, could be analyzed in terms of physical space, regions, and
places. Neverthelesspaceis not space itself, but rather a representation of physical space and thus
most likely readyto-hand in most cases. However, when doing empiricgareh involving the entity
spaceusing computational models, one could possibly saysiteteis presentat-hand in the same way
that physical space is presatthand. Regardless, it is obvious tepaceis quite different from the
spatiality of the Eectromagnetic medium/cyberspace that Eldred describes. The former is a digital
representation of physical space whereas the latter is presumably an ontologically distinct kind of space
altogether.

Understanding space as world points reduces it aritbaligti Consequently, Eldrg@001)asks
whether cyberspace fundamentally arithmetic or geometric. He says that although one could conceive
of certain networks in cyberspace as graphs, i.e. as connectable numeric points, it seems that we could
view the global network of cyberspace completely arithmetically. évew he clearly says thatskems
t o hi wme do hoadt all have tconceive of the electromagnetic network in a geometric or
ai sthaetic [sic] wayo wh canrotconceivetofcyberdpgce does not
geometricall(Eldred, 2001, Part 4)Nevertheless, he says that one can represeeig¢btromagnetic

medi um fias & hmatnraitx ixher enotthee of Phattothsggtvat
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(Eldred, 2001, Part 4)Eldred(200l)assert s t hat such Cartesian Mfan:
fact that all geometric objects can be dissolved into (a calculus with) numbers if the numbers assume the
formofcoo r d i n(Ratt 4 He credits analytic geometrgrfthe possibility of computational
representation of geometric figures, but notes
geometric figuregss suchbecause computers are not aisthaetic [sic] but rather calculative (in their mode
of b gEldned, PGD1, Part 4)

From all of this Eldred2001)derives the following conclusion.

the electromagneticetwork is placeless, and positional only insofar as therdmate numbers
preserve an ordaxk&1g. It is not a genuine geometric structure, or rather: all geometric

structures can be represented arithmetically and thus become representable andbteahbip
computing machines. If these thoughts are cogent, then the global electromagnetic network itself
can be represented as a mathematical, i.e. digital, structure which accordingly can be controlled
in a mathematical, calculative way. The technicatipstructed world of cyberspace would thus
be a mathematically comprehensible space in which beings appropriated by mathematical
knowledge circulate and which Dasein experiences as an independent spatial dimension in which
it can orient itself and alsalis-stancé digital beings, and which also maintains interfaces with
the surrounding naturghysical space of the worldPart 4)
El dredds argument i s not patently clear, but it
Cyberspace conceives space and is a space conceively aniiihenetically using Cartesian coordinates
and is in that sense entirely discrete, digital, and not geometrically spa2ipNevertheless, cyberspace
is indeed a place or region through whiclte Dasei
bodilyo using interf alElded, 2000, Pdrtidn t hose bodily pl

5.3 Discussion

YThis par al(20@9)descriftibnof digithliodtaogy (strong) which views all of reality, rather than only

cyberspace, as discrete or digital rather than continuous or analog. Floridi opposes digital ontology &thpog)the

Kantian premise that both sides of the digital/discrete vs. analog/continuous argument begin with an untenable assumption
that the universe is in fact either digital/discrete or analog/continuous when these afeneally e s o f pBeeisnega® at
(p- 3)
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This analysis becomes a hall of mirrors when looking at the existential nuances of digital reality and the
philosophical stakes claimed by Sm{#004)concerning computational ontology together. According

to Smith, we can and should represent things in the world (including temporality and spatiality) in
computational ontologies. Thus, we define the entitieg spacetimeandspacerespective of théype

of computational ontology created (SNAP or SPAN in this case). Smith quite sanely acknowledges that
these entities are not actually space, spacetime, and space; they are representations that can serve,
metaphorically speaking, as windows into rgatiself. We define these entities using the knowledge

we obtain through the natural sciences. As a result, the definitions, like the quantitative tools of natural
science, are discrete and numerical in nature.

From here we can analyze the spatialitg &emporality of computational ontology using the
digital ontologistsodé discourse on cyberspace si
the samestampable masas that of cyberspace. How can an entirely discrete numerical systeraserve
a mirror into a world whose primordial temporality is the care structure and whose spatiality has
existential places and regions ontologically prior to physical space? Again it must be argued, the reality
computational ontologies try to define is thend as it is. The world as it is is a world with us in it.
Therefore, to truly represent temporality and spatiality we must be able to define temporality not merely
as a sequence of nows and spatiality not merelgsasxtensa Do the computational dologists agree
with this? How can this be done?

On the other hand, how might we turn the spatial and temporal tools of computational ontology
onto thestampable massf cyberspace? Could we create a window into that spatiality and temporality
within the parameters of the BFO entitiese spacetimeandspac® Would we need to define new
ontic parameters for such spatiality and temporality dideertime cyberspacetimeandcyberspace |

leave these questions open for the present.
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6. BEING, ENTITIES, AND RELATIONSHIPS

6.1Being and beings

The description and analysis of the essences of digital ontology in this chapter refers directly to

Hei degger s work since the |literature concernin

Heidegger beginBeing and Timevith the following quote from PlatcSophiste44a:

For manifestly you have long been aware of what you mean when you use the expression

fbeing . We , however, who used to think we und

As noted earlier, Heidegger addresses Beinguitfarious whereas Quine sees only one type of being.
In other words, Quine would likely say that Being is self evident; something &sthienot. His

approach to ontology, the one adopted by Smith in the development of computational ontoltmies, is
identify whatis and organize our knowledge of it without any ontological analysis of Being as such.
Heidegger calls this sort of endeawotticsor metaphysicsather tharontology Hei degger 0s

on the other hand fundamentally addresses thstgunwhat is Being as such®le argues that although

Being is considered Athe most wuniversal concept

di scussion, 0 but rather t hat (Heideggec 062¢cpe 28 hisdsf

the case for several reasons.

iBei ngd cannot indeed be conceived as an ent

the term Aentityo a pedérived lomthighericancepts bfi denitiong 0

nor can it be presented through | ower oneséw

as presented in traditional logic, which itself has its foundations in ancient ontology which,
within certain lim t s , provides a justifiable way of

[sic] of Being does not eliminate the question of its meaning; it demands that we look that

guestion in the faceéit is heldlfethatdedBe&iTmgd

very fact that we already live in an understanding of Being and that the meaning of Being is still
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