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Abstract

We discuss in this paper, from a pragmatic and aijperal
point of view, the need of a clear differentiatibatween
functionaland semantic‘roles”. In the first case, according
to the linguistic and computational linguistics ditéon,
roles are seen aslationslinking a semantic predicate to its
arguments. In the second, in conformity with theotogical
and Semantic Web practice, roles are equated toamd
conceptdo be inserted into a standard ontology. As wé wil
show here, the two notions can successfully cokéxishe
framework of a high level conceptual modeling laagge.

Introduction

According to the common ontological practice, “sSlare
dealt with asbinary-structured concepts or classtsat,
like the usual concepts, can be inserted into xifpe
branch of a standard ontology. From a structural an
semantic point of view, they are not really diffetethen,
from traditional ontological notions like “humanibg” or
“physical object”.

For example, in a general model like the Open(ymen
level, see http://www.cyc.com/cyc/opencyRole is a
standard ontological entity  specialization of
ObjectPredicate. It derives, through intermediary steps like
Predicate, ThruthFunction, MathematicalObject, from
IntangibleIndividual and, eventually, from the top concept
of the CYC ontology;Thing. Looking at the more recent,
W3C-focused work — where the ontologies are exprkess
making use of the so-called W3C languages, RDF(S),
OWL, OWL-2 etc. — the way of dealing with the neotiof
role is not really different. To give only two sifep
examples, in an ontology like the “general ontolagfy
social roles and interactions” used in the EU-sujgub
CASCOM project (Céceres et al., 2006), the authoake
use of aunique, structured ontological organizatidrased
on a differentiation between “social” and “commuatiece”
roles. Each one of these concept-roles are themtétsin a
binary structure where #atient is a MedicalAdvisee,
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specific term ofadvisee, HealthStatusinformer is a specific
term ofinformer, etc. In the “Task-based service navigation
ontology” (Fukazawa et al., 2006), the tRple node gives
rise to two branches, which stem respectively frthra
nodesTaskRole andSocialRole. In the first branch, we find
then a PassengerRole having as specific terms
FlightPassengerRole or TaxiPassengerRole. In the second,
MotherRole is a specific term ofamilyRole; etc.

This ‘roles as standard (binary) concepts’ visi®ralso
reflected in recent ontological developments like so-
called “Ontology Design Patterns (ODPs)". SeverBIRS
— classed as “Structural ODPs”, “Correspondence ©ODP
“Content ODPs”, “Presentation ODPs” etc. — candetl
at http://ontologydesignpatterns.org/wiki/Main_Page
These patterns — that originate from the D&S (Dipions
and Situations) work, see (Gangemi and Mika, 2063),
plug-in extension of the DOLCE “upper ontology”
(Gangemi et al, 2002) — consist, in practice, in the
composition offragments of standard (binary) ontologies
Mizoguchi and his colleagues (2007: 160) note, with
respect to the “...idiosyncratic patterns...”, thatythmn
lead “... to a decrease of the semantic interojléyabf
ontologies because ... such patterns will lack ity
with others”.

Dealing with “roles” exclusively as static binary
concepts/classes/entities that can be stuck oraradatd
ontology is intuitively disturbing given that roles are
naturally seen aiuinctionsandrelationshipshaving then a
generaldynamic function Faced with this unsatisfactory
situation, a high-level conceptual language like RIK—
the “Narrative Knowledge Representation Languageé
Zarri (2005; 2009) — has adopted a sort of ‘radmalution
for dealing with the notion of role by differentiag
between $emantit and “functional roles.

Semantic roles take into account #tatic, classificatory
aspectsof this notion. In NKRL, they are then dealt with,
classically, as¢oncept$ to be inserted in a sub-hierarchy
having semantic_role at its top and being part of a
traditional binary ontology — called HClass (hietar of
classes) in an NKRL context. We can note immedjatel
see also Fig. 1 and next Section, that ¢hmantic_role
sub-hierarchy is a specialization of then_sortal_concept
branch of HClass. This means that all its sped#itns,



like student , customer_ or employee , cannot be

endowed with direct instancda NKRL, we can state that,
at a specific date, John is a student, but thetioreaf a

possible instance likeSTUDENT 1 is semantically
forbidden.

The representation of the semantic roles folldventthe
ontological tradition; that of théunctional roles on the
contrary, will surely sound as quite familiar in a
Linguistics/Computational Linguistics context. NKRL
functional roles are in fact dealt with — accorditogan
approach similar (at least partly) to that used @ase
Grammars in Linguistics and recent projects likarkeNet
and VerbNet —as full-fledged relationships denoted by
“primitives” instead of “concepts” To represent then a
simple situation or event like “John gives a bookvtary”
we will make use of the threfenctional rolesSuBJ(ect),
OBJ(ect) andBEN(e)F(iciary) to introduce, respectively,
the instances(with respect to HClass)OHN_, BOOK_1
and MARY_ as theargumentsof the semantic predicate
MOVE. Being primitive, the functional roles constitutas
closed set of formal entities in NKRL, whilst the sub-
hierarchy of HClass including the semantic role®pgn
and new terms can be added when necessary.

The general context of the separation into sermantd
functional roles will be discussed in the followirsgib-
Sections. A short “Conclusion” will close the paper

The notion of role in an NKRL context

“Plain/static” knowledge

The differentiation between “semantic” and “funciad’
roles can be fully understood only by differentigtin turn
between ontological categories that — in the ahlsesfc
clear suggestions in the literature — we will denoére as
“plain/static’ and “structured/dynamictknowledge.
Plain/static information/knowledge correspondssétf-
contained, basic and permanent notions (concetita}

context of a given applicatiorgs firm and not subject
to change Of course, they can evolve in the long term,
as a consequence of the progress of our knowledge o
because they must be used in a different domain.

» Accordingly, these formal definitions/descriptionan
be kept as relatively simple and based ortridditional
ontological model where the properties or attributes
that define a given notion/concept are then express
binary (i.e., linking only two argumentgklationships
of the “property/value” type And this independently
from the fact that these relations are organized,, e
into frame format, or take the form of a set ofdjperty
statements” defining a class in a language like OWL

NKRL follows then the traditionddinary approachwith
respect to the representation of this first catggof
knowledge, through the use of its proper ontolody o
(plain/static) concepts — called HClass (hierarcobfy
classes) as already stated. Making use of a sifrauhee-
like type of representation HClass — which includes
presently (February 2011) more than 7,500 “conéepts
not fundamentally different, then, from one of the
ontologies that can be built up by using tools fre t
original, frame-oriented Protégé style. From a gahe
ontological point of view, thereforeHClass is more
important because of its autonomous existence deroto
take into account a well-defined class of cognitive
phenomena than for the originality of the conceptua
structures used.

We will limit ourselves to mention here that theim
architectural principle underpinning the HClaagper
level concerns the partition betweertal_concept and
non_sortal_concept. This corresponds to the differentiation
between (sortal) notionsthat can be instantiated directly
into enumerable specimens (individuals)”, likkair_ (a
physical object) and(hon-sortal) notionsvhich cannot be
instantiated directly into specimens”, likgold_ (a
substance),white_ (a color) or student_ (a property
corresponding to a “semantic role”). A fragmentglass

must be considered as absolutely necessary to takejs reproduced in Fig. 1, where it appears cleabt the

correctly into account the general context of aegiv
practical application. These notions can be vemyega
(like “human being”, “amount”, “color” or “artifa¢jy — and
proper, then, to several application domains —pecklly
linked to a given application/set of applicationike(
“control room operator’, “level of temperature” or
“valve”). Plain/static notions are characterized the

following properties:

* They correspond to atablé vision of the world or of
some of its fragments. These notions can thergagt |
in principle, be defined and classified priori — in
theory, genus/species criteria could be sufficifot
this aim —independently from their successive use
within a specific application; they are then, isense,
‘a-temporal and ‘universal.

* When, as usuakpecific,formal definition/descriptions
are added to these ‘static’ notions, these can been
considered (at least in the short term, e.g., ia th

semantic_role sub-hierarchy is a specialization — through
animate_entity _property, qualifier_ and property_ — of
non_sortal_concept in HClass.

“Structured/dynamic” knowledge

The structured/dynamic  knowledge concerns
representation, as autonomous entities, temporally
ordered and logically/semantically coherent streaofs
elementary events- in other terms, it deals with the
symbolic representation of those complex infornmatio
structures denoted for example, according to timeon, as
“narratives”, “eChronicles” or “complex events”. &ma
elementary event included in the streampresented in
turn as an autonomous entityonsists of the description of
a particular action/state/situation/episode etovplving a
number> 1 of the “plain/static” entities introduced in the
previous sub-Section. Note that — according tcetraving
nature of the structured/dynamic knowledge andhat t

the



difference of the fixed, predictable properties thfe
plain/static information — both the type of theiplatatic
entities concerned by an elementary event andahee of
their semantic/temporal relationships cannot béecipated
at the beginning of a given, concrete application.

== h_class
- [ nkrl_gramrmar
® [ non_sartal_concept
¢ [ property_
& [ logical_guantifier
& [T parttwhale_relationship
& 3 qualifier_
@ O animata_entity_property
(oS administrativellegal_property
& [ animacy_property
e animate_military_property
@ [ hehaviour_choice
& [ feeling_
@ [T intellectual_property
@ [ physical_aspect_attribute
@ I semantic_role
© [ extended_tamily_role
@ [ professional_rale
e sexual_hehaviour_role
G’ﬁtransitorwgeneric_ro\e
@ 3 sex_property
& [ autharityreference_attribute
& [ hodyiohject_position

Fig. 1.semantic_role as specialization afon_sortal_concept.

Following a typical “neo-Davidsonian” approachcka
elementary event is recognized through the detectio
within the natural language formulation of the wéol
stream/narrative/complex event, of generalized ipatels
corresponding normally to the usual syntactic/gratical
“verbs” but also to adjectives (“...worth several
dollars...”), nouns (“...Jane’amble along the park...”)
etc. when they have a predicative function. A (edided)
example of structured/dynamic entity — o$teeam formed
by two elementary events can be: “The Control Room
operator presses a button to initialize a starseguence”,
where the two elementary events that make up tlearst
correspond to the two verbs “press” and “initidlizén
examples like “Lucy was looking for a taxi” or “Reetlives
presently in Paris”, the stream is reduced, oncthrdrary,
to the presence of a unique elementary event.

From what expounded until now, it is evident ttz
formalization of the structured/dynamic knowledgmeist
necessarily be based on the formalization of theonmf
elementary eventn this last context, we can note:

» The necessity of making use @fnceptual predicates
translations, at a deep conceptual level,
surface/linguistic levepredicates like “amble”, “press”,
“initialize”, “live” etc. met in the previous exargs —
to specify the basic type of state, action, procsss
described in each elementary event.

» The necessity of utilizing the notion fifnctional role
introduced above to denote the logical and semantic
function of each of the “plain/static” notions irdved
in the different elementary events — in “The Cohtro

Room operator presses a button ...” example, the

of

meaning of this “structured/dynamic” entity is full
specified only by stating that the instance
(individual) CONTROL_ROOM-OPERATOR_1 is the
SUBJ(ect)/ACTOR of the action of “pressing” and that
BUTTON_1 is the correspondingBJ(ect)PATIENT.

It is then extremely difficult to utilize the sidgpbinary
approach used for the plain/static knowledge toesgnt
correctly and in an ‘economic’ wate structured/dynamic
information. In this last case, NKRL makes then us®
represent in the best way each one of the elemeetants
that make up the global narrative/complex eventf-ao
structuredn-ary schemavhose ‘core’ is denoted by Eq. 1:

(Li (P; (R @) (Rz2 @7) ... (Rn an))) 1)
where:

» Ljis a ‘symbolic labélidentifying the elementary event
to be represented (e.g., the event corresponding to
“The Control Room operator presses a button”).

P, is a ‘conceptual predicate i.e., a deep level
generalization of a particular surface predicate,
independent then from a specific natural language.

* R« is a generic functional rolé, like SuBJ(ect),
OBJ(ect), etc., i.e., the formalization of the relasaip
between the predicate and one of its argumantbat
explains the specifitunctionof ax in the context of the
global meaning of the elementary event.

* a is then one a genericafgument of the predicate
introduced by a specific functional role (e.g., the
individuals CONTROL_ROOM-OPERATOR_1 and
BUTTON_1 etc. in the previous example).

We can now introduce what represents, from an
ontological point of view, the main characteristif
NKRL. This symbolic language makes use, in factiwaf
structurally dissimilar but strictly integrated albgies
the first one represented by the (binary) HClagslogy,
introduced in the previous sub-Section, that takds
account the plain/statknowledgeand the second by an
ary ‘“ontology of events that deals with the
structured/dynamic knowledge. The last ontologg isew
sort of hierarchical organization where the nodes a
represented bwy-ary structures, callettemplate$ which
follow the conceptual schema represented by Eq.his
“ontology of events” is then labelled as HTemp (arehy
of templates) in NKRL. Templates correspond to the
formal representation ofeneral classes of elementary
eventslike “move a physical object”, “be present in a
place”, “produce a service”, “send/receive a mes5ag
“make a change of state happen”, etc. More pregisel
the templates, the predicatési( Eq. 1) pertain to the set
{BEHAVE, EXIST, EXPERIENCE, MOVE, OWN,
PRODUCE, RECEIVE}, and the functional rolesx() to the
set {SUBJ(ect), OBJ(ect), SOURCE, BEN(e)F(iciary),
MODAL(ity), TOPIC, CONTEXT}. An argumenta; of the
predicate can consist of a simple “concept” (ia.,an
HClass element corresponding to a plain/statidygntr of
a structured association (“expansion”) of several



concepts/HClass elements. The logical integratibithe
two ontologies is then assured by the use of HClass
elements to fulfil the function of HTemgparguments.

In NKRL, predicates and functional roles are then
limited in number and represented agrimitives a
discussion on this topic can be found in Zarri @056-

61). On the contrary HClass — that, as we have, segply

the a; terms (the arguments of the conceptual predicate) i
Eq. 1 —is basically a sort obntrolled hierarchical lexicon
whose low levelsnust be always updated as soon as a new
application in a new domain has to be considered.

Additional details about the functional roles

We have emphasized previously the proximity of NK&RL
approach to that proper to a (computationally-eixphde)
linguistic theory like “case grammars”. In this context,
some lists of (functional-like) roles that have explicit
pragmatic/practical flavorare described in, e.g., Bruce
(1975), Spark Jones and Boguraev (1987), Sowa §2000
etc. In a collective report on “Lexical SemanticcBding”,
see http://www.ilc.cnr.it/EAGLES96/EAGLESLE.PDF,
the EAGLES researchers supply &.list of the most
popular roles and the properties usually associatitd
them” that is widely reproduced in the literatuseaasort of
consensus list about semantic relationships. Trs |
includes 7 items:Agent, Patient, Experiencer, Theme,
Location, Source andGoal. A Beneficiary role is added in
Palmer et al(2010: 4).

When comparing the seven NKRL functional roleshwit
the above solutions a first, fundamental princitplée kept
in mind is that NKRL functional roleare strictly relative
to an elementary event frameworkhis means that their
duty consists solely in denoting, in the best gassay,
the functional relationshipsof the a arguments with
respect to the predicalg within the context of Eq. 1. This
principle allows us to discard all the ‘roles’ that the
above solutions, can be associated with notionshen
CAUSE (e.g.,Force andReason in Spark Jones/Boguraev)
or GOAL (e.g., Goal in Spark Jones/Boguraev and
EAGLES/Palmer and, at least partiall\Gompletion,
Destination andResult in Sowa) style. These last ‘roles’ do
not concern, in fact, thiaternal structureof an elementary
event but, on the contrary, theutual relations between
two (or more) of these eventtet us consider, e.g.,
examples like “The girl died from an accident” &dohn
went to town in order to buy a shirt”, introduceg $park
Jones and Boguraev as illustrations of the useheir t
Force and Goal ‘roles’. For each of them — as for the
example “The Control Room operator presses a bution
initialize a start-up sequence” of the previous-Selgtion —
we have to deal in reality with théogical/temporal
relationships of theCAUSE/GOAL type between two (or
more) elementary eventsdentified by recognizing the
presence of surface predicative forms like “die”dan
“accident” or “go” and “buy” — or “press” and “inlize”.

The above ‘roles’ refer then, in reality, to a gt
surface syntactic constructiotike causality, goal, indirect
speech, co-ordination, subordinatioetc. denoting, at the

deep levelthose logical/temporal relationships that, in an
NKRL context, are collectively gathered under tleert
“connectivity phenomehaee, e.g., Zarri (2009: 7). They
represent what, in a stream of elementary events:

» leads to a dlobal meaning of the stream that goes
beyond the simple addition of the ‘meanings’ coracty
by the single elementary events;

» definesthe influence of the contexthere a particular
event is used on the meaning of this individuaheve

The connectivity phenomena correspond then to
fundamental component of thatstfuctured/dynamic
knowledge introduced in the previous sub-Section.

A second principle allows us to avoid the inclusiin
the NKRL functional roles, of all those ‘roles’ dieg with
temporal and spatial notionsike Locus andTime in some
proposals mentioned in Bruce (1975After, Before,
Location etc. in Spark Jones/BoguraevDuration,
PointinTime in Sowa,Location again in EAGLES/Palmer
et al., etc.

In the NKRL model, the (single) “semantic pred&at
the seven “roles” and the “(simple or complex) angumts”
of Eq. 1 are the thredasic building blocksstrictly
necessary to give rise to a ‘meaningful’ reprederiaof
an elementary event or of a class of elementarpteya
template see the previous sub-Sectiohese three blocks
cannot, however, receiveeparatelyan interpretation in
terms of elementary eventsvalid interpretation will only
arise after their (mandatory) assembling has beamied
out This implies also that all the residual conceptua
elements (locations, temporal information, modaditetc.)
to be associated, when necessary, with the repetien
of an elementary event/template, are dealt withpkinin
NKRL, as “determiners” or “attributes”. They can then
introduce further detailsabout the basic core of the
representation of a template/elementary event, dret
never strictly necessary for its meaningful intetption.

For example, templates and their instances
“predicative occurrencés in  NKRL's terms, i.e.,
representations of specific elementary events — &y
accompanied by rodulator$ (like “non intentional”,
“social”, “possible”) that, as their name suggest® there
to refine or modify the basic interpretation of tieenplate
or occurrence. Moreover, as we will see in the reemi-
Section, the predicative occurrences anecessarily
associatedvith two temporal attributeslate-1 anddate-2,
linked, in case, with specific values. Other deiesrs are
the “location” attributes; the NKRL determiners are
described in detail in Zarri (2009: 70-86).

Eventually, an informal description of the seven
NKRL's functional roles is given in Table 1.

Examples of “Structured/dynamic” knowledge

When a particular elementary event pertaining te of
the general classes included in HTemp must be
represented, the corresponding template is then
instantiatedto produce apredicative occurrencei.e., the



formal, NKRL representation of this event. To erediden conceptual predicates used in NKRL. HTemp includes
an elementary event — which concerns a recent NKRL presently (February 2011) more than 150 templates.
application in the gas/oil industry domain — liK&n

October 18, 2008, the Control Room operator pushes the  Table 2.Deriving a predicative occurrence from a template
SEQ1_BUTTON to initialize the a particular sequence of
operations, SEQ1, associated with the start-up of the | hame produce:PerformTaskiActivity

turbine”, we must select firstly in HTemp the teatpl father Produce:
corresponding to ‘perform a task or an activity’, position 6.3
represented in the upper part of Table 2. natural language descriptionExecution of Intellectual or

) Industrial Procedures, of Economic Interest Acigf etc.’
Table 1 NKRL'’s functional roles.

PRODUCE SUBJ varl: [var2]

Role Acronym Mnemonic Description OBJ var3

[SOURCE var4: [var5]]

Subject SUBJ  Themain protagonis{the ‘agent’) of the [BENF varé: [var7]|
elementary event, independently from fhe [MODAL varg]
grammatical/syntactic form of the [TOPIC var9)
corresponding expression in natural [CONTEXT varlQ]
language, see “Caesar has been stabhjed { [modulators], #abs }
by Brutus”. The ‘filler’ of this role is . .
often, but not necessarily, an animate varl = human_being_or_social_body
entity or a group of animate entities. var3 = activity_, process_, temporal_development

Object OBJ The entity,animate(e.g., Caesar, the vard = human_being_or_social_body
‘patient’ in the previous exampley not varé = human_being_or_social_body
(e.g., the book that is moved from Johh varg = activity_, artefact_, process_,
to Mary), which isacted uporin the temporal_sequence
context of the elementary event. var9 = p_seudo_sortal_concept, sortal_concept

varl0 =  situation_, symbolic_label

Source SOURCE The animate entityif any, who is
responsible fothe behavior, situation,
state etc. of theuBJ of the event.

Beneficiary BENF  The animate entity, (“Mary” in the

var2, vars, var7 = location_

virt2.c32) PRODUCE SUBJ INDIVIDUAL_PERSON_102:
(GP1Z_MAIN_CONTROL_ROOM)

“book” example), or a group of entities, OBJ button_pushing

who constitutes th@ddressegthe TOPIC SEQl_BUTTON

‘recipient’ etc.) of thedBJ mentioned in CONTEXT (SPE(ﬁF

the event (or, more generally, the SEQ1_GREASING_PUMP

addressee of the global behavior of thg (SPEC_IF member of

SuUBJ of the elementary event. F17 STARTUP SEQUENCE))
Modality MODAL  The (often inanimategntity (e.g., the date-1: 2008-10-16-08:26

“knife”) or theprocesge.g., “stabbing”, date-2:

if the elementary event to be represented
was “Brutus killed Caesar by stabbing
him”) that isinstrumentain producing
the situation described in the event.
Topic TOPIC Thetheme(‘a propos of...") of the fact(s
or situation(s) that are represented in the
elementary event (e.g., “Mary’s

- [ Experience:

@ [ Own:

@ [ Produce:
& [ Produce:Acceptance/Refusal
@ [ Produce:Relationinvalvement

birthday”, in the absence of further & 3 Produce:Entity
details, in the "book” example). @ [ Praduce:PerfarmTaskifctivity
Context CONTEXT Thegeneral contextin the context @ [ Produce: Create Condition/Result
of...") of the fact(s) or situation(s) that @[] Produce:incrementiDecrement
are represented in the elementary event, @ [ Exist:
e.g., “Roman Senate’s fears about @ ] Recaive:
Caesar's ambitions”, “John’s love for @ [ Behave:
Mary”, etc. Note that the context is oftgn 9 CMove
represented by other events or streamp of ® O MoveTransferToSomeone
events, or by “reified events”, like @ [ Move:TransferOfSericeToSomenns
US_PRESIDENTIAL_ADDRESS_1 see,
e.g., Zarri (2009: 137). Fig. 2.“PRODUCE" etc. branches of the HTemp hierarchy.
Returning now to Table 2 we see that, in an ‘dttua
Fig. 2 reproduces a very small fragment of theemal’ template, the arguments of the predicate §herms in Eq.
organization of HTemp hierarchy. As it appears fribns 1) are representduy variables with associated constraints
figure, HTemp is structured intseven brancheswhere The constraints are expressedcascepts or combinations
each one of them includemly the templates organized — of conceptsi.e., using the terms of the ‘standard’ ontology,

following the syntax of Eq. 1 — around one of tlewen HClass, corresponding to the NKRL representatiothef



plain/static knowledgeWhen creating an occurrenee
virt2.c32, the role fillers must conform to the constraiots
its father-templateINDIVIDUAL_PERSON_102, e.g., is an
instance of the conceptdividual_person, specialization in
turn of human_being_or_social_body, see the constraint on
the varl. The meaning of the expressionSPECIF
SEQ1_GREASING_PUMP...” in virt2.c32 is: the general
framework (role CONTEXT) of the action of pushing
the button is a particular process_phase (i.e,
SEQ1_GREASING_PUMP) that is part fhember_of) of the
specific industrial_temporal_sequence represented by
F17_STARTUP_SEQUENCE. The *“attributive operator”,
SPECIF(ication), is one of théour operatorsused for the
set up ofstructured arguments (expansion®ee Zarri
(2009: 68-70). In the occurrences, the two opesatate-

1, date-2 materialize the temporal interval normally
associated with elementary narrative events. Argsgm
of the NKRL methodology for representing and manggi
temporal data can be found, e.qg., in Zarri (2009).

What expounded until now
solutions to the problem of providing a coherend an
complete representation of elementary events. abwligh
those ‘tonnectivity phenomehantroduced previously, the

basic NKRL knowledge representation tools have bee
complemented bgecond order structures created through

reification of the predicative occurrences’ conasgit

labels see Zarri (2009: 86-98). For example, several

predicative occurrences, denoted by their symbabelsL;
(see EqQ. 1) can be associated within the scopecadins
order structures calledbinding occurrencesi.e., labeled
lists formed of a “binding operator Bn” with its

arguments TheBn operators include those used in NKRL

to represent thetdxonomy of causality see Zarri (2009:
97-101), i.e.CAUSE, REFER(ence) — the “weak causality
operator”, introducing two arguments where the edcis
necessary but not sufficient to explain the firsGOAL,

MOTIV(ation) — the “weak intentionality operator”, where

the first argument is not necessary to carry oetstcond,
which is however sufficient to explain the firsthd
general expression of a binding occurrence is then:

argn) , @)

Note that the argumentargi of Eq. 2 can correspond

(Bng arg; args ...

directly to L; labels — i.e., they can denote simply the
temporally ordered presence of particular elemgntar

events — ocorrespond recursively to neBn; lists in Eq. 2

format as in the case a given sequence of elementary

events is th€AUSE of another sequence of events.
Returning then to Table 2’'s example, let us suppos
would now state that: “... the production activitieader
pushes theSEQ1_BUTTON in order to start the
auxiliary lubrication pump”, where the specific mlentary
event corresponding to the action of pushing idl sti
represented byirt2.c32 in Table 2. To encode correctly the
new information, we must introduce first an additib
predicative occurrence labeled, e.g., w&2.c33 and
meaning that: “[the aim of the previous action 6s.t.]
move AUXILIARY_LUBRICATION_PUMP_M202 from an

illustrates the NKRL

idle_ to arunning_ state”. We will eventually add binding
occurrencevirt2.c30 having the form:“virt2.c30) (GOAL
virt2.c32 virt2.c33)"; this last corresponds then to Eq. 2
syntax and can be used to link together the coneépt
labels virt2.c32 (the planning activity) andirt2.c33 (the
intended result). The global meaningvdf2.c30 can then
be paraphrased as: “the activity describediit2.c32 is
focalized towardsGOAL) the realization ofirt2.c33".

Conclusion

NKRL is not only a representation language, bub a@s
wholly implemented computer science environmeng se
Zarri (2005) about the querying/inference procedure

In this paper, we have discussdm a strict pragmatic
and operational point of viewan important feature of
NKRL (Narrative Knowledge Representation Language)
that can be of general interest from an ontologicaht of
view. This concerns the differentiation betwdanctional
and semanticroles. In the first case, roles apeimitive
symbols, interpreted as “relations” — like “subjagent”,

“object”, “source”, “beneficiary” etc. — linking aemantic

n predicate to its arguments within a conceptualcstine of

the n-ary type. In the second, they are equated, as usual
an ontological context, tsetandard conceptike “student”.
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