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Schedule

| ;-s“ 09:00 — 10:30 (First Part)
e 10:30 —10:50 (Coffee Break)
 10:50-12:20 (Second Part)
e 12:20 —13:30 (Lunch Break)
e 13:30 — 14:30 (Third Part)



Part | — Semantic Web






I've just sent a complete proposal for your jorney
to your email. | am assuming that you will arrive i n
Trondheim and return to Brazil via Prague (based
on the date of your talk announced in the web page
of the Prague University of Economics). I've also
sent Hotel proposals in both places. In Trondheim,
I've considered the Best Western due to a good
evaluation of the service that you left in theirwe b
site when you stayed in a Best Western in
Amsterdam. In Prague, | found some options near
the University (up to 5 minutes walking following
Map24) and in the same price level as the Best
Westerns in Prague. For the trip between
Trondheim and Prague, | suggest to go by train:
the ticket has a special discount this time of the
year (according to the web site of the  Scandinavia
Railways ) and the landscape is described as
wonderful by the LonelyPlanet .
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Registered pardicipants coming from: |

Australia - Canada - Chile - Denmark - France - Germany « Ghana - Hong Kong ¢ India - italy - (refand - Japan - Malta - New Zealand - The
Nethenarnds - Nemway - Singapore - Switzefand - The United States - Vietnam - Zambia

REGISTER HOW

On 7-11 May 2002, Honolulu, Hawaii will provide the backdrop for The Eleventh Internationat World Wide Web Confarence. This

prestigious series of the Intemsational World Wide Web Conference Committes [W3C4) attracts paricipants from around the world_and |
t provides & public forum for the Warld Wide Web Conscrtium (W3C) through the annual W3C track

The corferance is baing crganizad by the Intemat onal World Wida Wat Confarance Committes [MAC7), the University of Hawas| and
the Pacilic Talacommunicabicns Cauncll (FTC)

FEATURED SPEAKERS (CONFIRMED]

Tim BernersLes. inventor of the Word Wide Web
and Director of the YW3C wha now halds the 3Com
Founders char at the Labaratary far Computer
Sclence (LCEY at the Massachusatis Instbute of
Technoiagy (MIT).

Richand & Oekilla, vics pressdent amd chisf
technolegy officer far Hewlett-Fackard Company.




This Is what we see...

e eleventh international world wide web conferenc e
eraton waikiki hotel
Honolulu, hawaii, USA
~ 7-11 may 2002
' 1 location 5 days learn interact
Registered participants coming from

australia, canada, chile denmark, france, germany, g hana, hong
kong, india, |reland italy, japan, malta new zeal and, the
netherlands norway, singapore, SW|tzerIand the un ited kingdom,
the united states, vietham, zaire

Register now

On the 7™ May Honolulu will provide the backdrop of the eleve nth
international world wide web conference. This prest igious event

Speakers confirmed

Tim berners-lee

Tim is the well known inventor of the Web, ...

lan Foster

lan is the pioneer of the Grid, the next generation internet ...
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Problems?

Are we going to have a centralized ontology that
everyone would commit to? Nope...However, this
has been working in Intranet environments (e.g., BT,
Verizon)

Then, if we have a number of local ontologies, how
can we have a global reasoning?

If we do mapping between all these ontologies
(which is far from a trivial problem) we need a n
mapping

The solution is to count with foundational ontologi es
either as reference models or in the design of

suitable and expressive modeling languages

n



Part |l — Philosophical Ontologies and
Conceptual Modeling



“The idea came to me as one switches on a
light, one day when by chance there fell into
my hands an old dusty diagram, the work of
some unknown predecessor of mine...Since
a chemist does not think, indeed does not
live without models, | idly went about
representing them for myself, drawing on
paper the long chains of silicon, oxygen,
iIron and magnesium, with the nickel caught
between their links...”

Primo Levi, The Periodic Table, 1975



The need for Representations

 We need representations of certain portions
of reality in order to understand (learn),
communicate and reason (problem-solving)
about this portion of reality.






Main Objective

evaluation of the suitability of a language to mode | a
set or real-world phenomena in a given

In particular, we focus on two properties of modeling
languages: (i) domain appropriateness , which refers
to truthfulness of a language to a given domain in
reality; (i) comprehensibility appropriateness , which
refers to the pragmatic efficiency of a language to
support communication, domain understanding and
reasoning in that domain.






Domain )
Ontology . |

Metamodel

Language

1
]




Reinforcing an Isomorphism

Lucidity
Soundness
Laconicity
Completeness

Implicature /Cooperative Principle/Conversational
Maxims: relevant, complete, clear, unambiguous,
and brief, not overly informative and true according
to the speaker’s knowledge









Lucidity

A mapping from the conceptualization to its
representation is injective.

Concepts Constructs



Lucidity

* Non-Lucid Diagrams (~construct overload) =
ambiguity

Concepts Constructs



Soundness

A mapping from the conceptualization to its
representation is surjective.

Concepts Constructs



Soundness

* Unsound Diagrams (~construct excess) =
meaningless representation

Concepts Constructs



Laconicity

A mapping from the conceptualization to its
representation is functional.

Concepts Constructs



Laconicity

* Non-laconic (~construct redundancy) = unnecessary
complexity

Concepts Constructs



Completeness

A mapping from the conceptualization to its
representation is total.

Concepts Constructs



Completeness

* Incomplete Diagrams = lack of expressivity

Concepts Constructs



Reinforcing an Isomorphism

J—U]

Ontology Metamodel




Domain
Conceptualizatior

used to
compose

Domain
Abstraction

represented by
> Modeling
interpreted as Language
_ used to
instance of
compose
\J
B —
represented by
>
Model

interpreted as




Admissible state of affairs
according to a conceptualization C



{$x Person(x), $x Father(x)} ( )



State of affairs represented by the valid models
of metamodel MM of language L

Admissible state of affairs
according to a conceptualization C



{$x Person(x), $x Father(x)} ( )

J

{$x Person(x), $x Father(x), ™ x Father(x) ®
Man(x),"™ x Person(x) « Man(x) OWoman(x),
@ Man(x) UwWoman(x),...} ( )



State of affairs represented by the valid models
of metamodel MM of language L

Admissible state of affairs
according to a conceptualization C

State of affairs represented by the valid models
of metamodel MM of language L



{$x Person(x), $x Father(x)} ( )

J

{$x Person(x), $x Father(x), ™ x Father(x) ®
Man(x),"™ x Person(x) « Man(x) OWoman(x),
@ Man(x) UwWoman(x),...} ( )

!

{$x Person(x), $x Father(x),™ x Father(x) ®
Man(x),"™ x Person(x) « Man(x) OWoman(x),
@ Man(x) UWoman(x),™ x Person(x)

®& Person(x), ™ x LivingPerson(x)

®& @LivingPerson(x)...} ( )



State of affairs represented by the valid models
of metamodel MM of language L

Admissible state of affairs

State of affairs represented by the valid mo according to a conceptualization C

of metamodel MM of language kL

State of affairs represented by the valid models
of metamodel MM of language L



State of affairs represented by the valid models
of metamodel MM of language L

Ontology of the domain
according to the
conceptualization C

Admissible state of affairs

State of affairs represented by the valid mo according to a conceptualization C

of metamodel MM of language kL

State of affairs represented by the valid models
of metamodel MM of language L



Reinforcing an Isomorphism

J—U—U

Ontology Metamodel  Concrete
Visual Syntax




Visual Concrete Syntax

concrete syntax, provides a concrete
representational system for expressing the
elements of the domain conceptualization

In sentential languages, there is a clear
separation between vocabulary, syntax

and semantics. e.g., {p,q, U@} for
{X,Y,&,~} .

The same does not hold for visual
languages !



Visual Languages
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Reinforcing an Isomorphism

J—U]

Ontology Metamodel







 Are Web Ontology Languages suitable
Ontology Representation/Conceptual Modeling
Languages?



Web Ontology Languages

(OWL, DAML+OIL, etc): Different flavors of Description
Logics.

Real-world semantics defined in terms of

Focus on reasoning efficiency instead of domain
appropriateness, i.e.,

Languages are concerned mainly with guaranteeing
Interesting computational properties - “If we can’t
automatically reason with it then it does not exist”



The Logical Level

« $x Apple(x) URed(x)



The Epistemological Level

Apple Red

color = red sort = apple




The Ontological Level

sortal universal characterizing

/ universal
CApple> Red ’

color =red sort = apple







Formal Ontology

To uncover and analyze the general categories and princ Iples
that describe reality is the very business of philoso phical

Formal Ontology (Husserl): a discipline that deals wi th formal
ontological structures (e.g. theory of parts, theory of wholes,
types and instantiation, identity, dependence, unit y) which
apply to all material domains in reality.



Foundational Ontology

We name a the product of the
discipline of formal ontology in philosophy

A foundational ontology is a formal framework of gene ric (i.e.
domain independent) real-world concepts that can be used to
talk about material domains.



1. The foundational ontology considered should be one that takes
seriously human language and cognition

Revisionary: claims truth w.r.t. Scientific knowledge (e.g.
BWW)

Descritive Metaphysics:  aims at capturing the ontological
stands that shape natural language and human cognit lon
(Strawson, Wiggins, Hirsch, van Leeuwen, DOLCE,
OntoClean)




Conceptual Modeling

* “the activity of formally describing some aspects of the
physical and social world around us for purposes of
understanding and communication __...Conceptual
modelling supports structuring and inferential facilities
that are psychologically grounded . After all, the
descriptions __ that arise from conceptual modelling
activities are intended to be used by humans, not
machines ... The adequacy of a conceptual modelling

notation rests on its contribution to the constructio n
of models of reality that promote a common
understanding of that reality among their human

users .”




The foundational ontology considered should be one that takes
seriously human language and cognition (a descriptive
metaphysics as opposed to a revisionary one);

Domain appropriateness should not be sacrificed for the sake of
computational efficiency;



Harvard Business Review

“one of the main reasons that so many online
market makers have foundered [is that] the
transactions they had viewed as simple and
routine actually involved many subtle
distinctions in terminology and meaning




la(L)

There can be cases In which the models intersect
but not the intended conceptualizations !



@over(x,x)
over(x,y)® @ over(y,x)
over(x,y)Uover(y,z2)® @ over(x,z)




M(L)

l5(L)

Ia(L)
False Agreement!



Two Layer Proposal

« Foundational Ontology: Offline, meaning
negotiation, done by humans. Highly
expressive languages which are only
committed to be truthful to reality.

e Lightweight Ontology: once we are aware of
the things that we agree and disagree then we
can derive computationally efficient versions of
our ontologies.




The foundational ontology considered should be one that takes
seriously human language and cognition (a descriptive
metaphysics as opposed to a revisionary one);

Domain appropriateness should not be sacrificed for the sake of
computational efficiency;

Conceptual Modelers do not have to deal with the complexity of
the ontological theories necessarily.






Part Il — Modal Logics in 11 slides



Predicate Logics

Syntax

term:= constant | variable

formula:=T|F|t ,=t,|P(t,..t.) | @BA|A, UA, ["A|S$...
Semantica

M=<D,x>

x(c)T D

x(P")1 Dn

X(P(t,..t.) =T, <x(t,)...x(t)3T xx(P")



Predicate Logics

D ={a,b,c,d}
X(John)=a
X(Mary)=Db
X(married-to ) = {<a,b>,<c,d>}

married-to(John,Mary) ?
" x$y married-to(x,y)?



Modal Logics

Syntax

Extends Predicate Logics with two operators:
(necessity) e (possibility)

Semantics

M =<D,F,x>

F =<W,R> (Frame)

x is world-indexed (w” 1T W)



Modal Logics

D ={a,b,c,d,e}
X(John)=a
X(Mary)=Db

X(married-to,w ) = {<a,b>,<c,d>}
X(married-to,w” ) = {<a,b>}
X(married-to,w™" ) = {<a,b>,<c,e>}

married-to(John,Mary) ?
married-to(John,Mary) ?



Modal Logics

I

W W W

x(Aw)=T, forallwT W |RW,W), x(Aw)=T
X( Aw)=T, thereisawl W |R(W,W), Xx(Aw)=T



Modal Logics

D ={a,b,c,d,e}

X(married-to,w ) = {<c,d>}
X(married-to,w” ) = {<a,b>}
X(married-to,w™” ) = {<a,b>,<c,e>}

married-to(John,Mary) ?
married-to(John,Mary) ?



Modal Logics

< @



Modal Logics

married-to(John,Mary): yes
married-to(John,Mary): yes



Modal Logics



Modal Logics
w e >/

married-to(John,Mary): yes
married-to(John,Mary): yes



Modal Logics

Examples of Systems of Modal Logics
Include:

- Temporal Logics
- Deontic Logics
- Epistemic Logics



How to make your own Non-Classical Logics

Prop05|t|onal Predicate 22 Order

Logics Calculus Logics order
Many-Valued
Logics
Modal
Logics

Truth-
Values contextuality

v



