Ontolégia nyelvek (Szemantikus Vilaghalotol ...)

XML
XML, DTD Tudasreprezentacio

Univerzalis kifejez6 erd
Szintaktikai interoperabilitas
RDF Szemantikai interoperabilitas

RDFS

DAML+OIL

OWL-Lite
OWL | owrL-DL
OWL-Full
< BayesOWL
£-DL-Lite
fL-SHIf(D)
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RDF az elso SzW nyelv

XML Encoding Graph
<rdf:RDF .....> S
S (:___ ___}f —
Cors > e —
</rdf:RDF> D

Jol attekintheto

Jo a gepi felhasznalas o
a felhasznalonak

szempontjabol

Triples

stmi{doclnst, rdf_type, Document)
stmt{personinst, rdf type, Person)
stmi{inroomInst, rdf_type, InRoom)
(
(

stmi{personinst, holding, doclnst)
stmi{inroomInst, person, personinst)

Alkalmas
kovetkeztetesre
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RDF kifejezések: harmasok

RDF: Resource Description Framework

<subject> <predicate> <object>
<predicate>(<subject>,<object>)

<URI> <URI> <URI>

<URI> <URI> <quoted string>

Konnyen transzformalhatéak

a logika szamara

Jol tarolhatéak adatbazisban

Jim Lerners
s:hasMame .

e

™ s:authorOf
( http:/ Swww.w3.org/ | -

I'H_ employee/id132 /

o

.__ff www.books.org/ - £62
"x,\ ISEMO012515866 f,;'

hasName
(‘http://www.w3.org/employee/id1321’,
”Jim Lerners”)

authorOf
(‘http://www.w3.org/employee/id1321’,
’http://Iwww.books.org/ISBN0012515866’)
hasPrice
(‘http://lwww.books.org/ISBN0012515866°
“$62”).

- |
~  s:hasPrice




Forras Leiro Keret Sémak

Resource Description Framework Schema (RDFS)
mechanizmus — alap tipusok RDF modellek szamara
pl. Class, subPropertyOf, subClassOf, ...
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OIL: Ontology Inference Layer
egy nyelv jobb
kifejezb erbvel

rdf:type Ve

e

-i'--.’--;. .lll..l
rdf:type rdfs:range x_,f"f .f#
" rdf:subClassOf /
T f
" c t:;\ — " oAND
Irl:lfsul::- lassOf | oil:AND |
S D AN S
rdfs:domain ——______{
A
class-def defined herbivore £
b /

subclass-of animal,
NOT carnivore

& ™
| rdf:Class |
- 7

rdf:subClassOf

N . e
raf:type 1
'k_\ herbivore /,-

rdfs:range

H—ikﬂll hasterand | (oil: CIaasE:-:pressmn
_ rofs: dc:nm'un ;\‘

T rdf:type —
— ‘\ J—— ,/rtlf:t}'pe

T S

rdf:type I
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oil:haiDpem"’" N
b

-

—

g

&u:&.ﬂss{]f
rdf:type -

.-'

[ 0il:NOT
™,

e, -

Y
rdfs:Class |

-
.r’f.-- H\-
&= carnivore |
: b Y
oilhasOperand  ™——_



Semantics via translation to S 1Q DL:

OIL Equivalent SHIQ,

slot-def part-of
subslot-of structural-relation % part-of C structural-relation
inverse has-part % has-part = part-of—
properties transitive % part-of € R,

class-def defined herbivore % herbivore =
subclass-of animal % animal
slot-constraint eats
value-type plant OR % Veats.(plant Ll
slot-constraint part-of
has-value plant % dpart-of.plant) I
min-cardinality 2 vegetable % >2.eatsvegetable

disjoint herbivore carnivore % herbivore C —carnivore




DAML (DARPA Agent Markup Language) és OIL
US DAML kezdeményezés, RDFS alapu ontolégia nyelv
Joint US/EU Committee on Agent Markup Languages
Cél: W3C szabvany

Heawy OIL
Web integration (possible future extensions)

Frame-based systems Instance OIL
Description logics (Standard OIL + RDFS) RDFS

Standard OIL

. Core OIL
‘(Standard OIL ~ RDFS)

- 0w

DAML+OIL Reification

axiomai: Knowledge Interchange Format (KIF)
szemantika: FOL



DAML+OIL constructors Clonstructor DL Syntax | Example
intersection0f |CyM...MCh | Humann Male
union0f CyU. L U O | Doctor U Lawyer
complement0f - —Male
onelf {r1...xa} | {john, mary}
toClass TR ThasChild.Doctor
hasClass Fr. FhasChild.Lawyer
hasValue dr.{x} JdeitizenOf . { USA }
minCardinalityQ| (zwnr.C') |z 2 hasChild.Lawyer)
maxCardinalityl| (= nr.C) |(< 1 hasChild.Male)
inverself T hasChild ™~

DAML+OIL axioms

Axiom DL Syntax Example

subClass0f 'y Oy Human C Animal M Biped

sameClassAs Oy = Cq Man = Human 1 Male

subProperty0f BCH hasDaughter C hasChild

samePropertyis P =5 cost = price

dizsjointWith ' C =g Male C —Female

sameIndividualds {r1} ={xa} | {President_.Bush} = {GW_Bush}

differentIndividualFrom| {xy} C —{xa} |{jehn} C —{peter}

transitiveProperty PeRy hasAncestor™ = Ry

uniqueProperty TCE(=1FPT) |TLC (< 1hasMother.T)

unambigucusProperty TCEC(=1FP .T)|TC(=1isMotherOf—.T)




OWL (Web Ontology Language)

constructor name OWL syntax DL syntax semantics
conjunction intersectionOf D o DY
existential restriction | someValuesFrom = freA|Jy: (z,y)er nyeC'}
value restriction allValuesFrom Tl {fr e A|Vy: (z,y) € r' —yec! '
negation complementOf =i A\ CY
disjunction unionOf 'y ctup?
OWL Web Ontology Language OWL Property korlatozasok
W3C ajanlas 8/18/2003 e allValuesFrom
RDFS kiterjesztése * someValuesFrom
Harom valtozat » minCardinality
— OWL Lite » maxCardinality
— OWL DL « cardinality

 TransitiveProperty

« SymmetricProperty

» FunctionalProperty

* inverseOf

* InverseFunctionalProperty
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OWL (Web Ontology Language) Manchester Syntax

Eredeti OWL Web Ontology Language szintaxisa:
normativ csere szintaktika: RDF/XML
un. absztrakt szintaktika OWL DL szamara
XML szintaktika

Class: Person
Annotations: rdfs:label "Person"@en
SubClassOf: hasAge exactly 1
and hasGender exactly 1
and hasGender only {female , male}

Class: Man SubClassOf: Person
EquivalentTo: Person that hasGender value male

Class: Parent SubClassOf: Person
EquivalentTo: Person that hasChild min 1 Person

Class: Teenager
EquivalentTo: Person that hasAge some integer[>= 13, < 20]
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Ontoldgiak
Meta-Ontolégiak: RDF, RDFS, DAML+OIL, OWL

Atfogo Felsé Ontolégiak (Comprehensive Upper Ontologies):
Cyc,WordNet, OntoSem, IEEE’s Standard Upper Ontology (SUO)

Szisztematikus Domén Specifikus Ontolégiak: jogi, genetikus, vegyi,
bio, térbeli, ..., orvosi ontologiak

Egyszeri Specializalt Ontolégiak:

Dublin Core, Friend-Of-A-Friend (FOAF), Inference Web ontology,
Creative Commons, FIPA Device Ontology, ...

Ontologia Szerkesztok + kovetkeztetok
Protégé, KAON, ...

RACERPRO, FACT++, PELLET, ...
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The Context Broker Architecture (Cobra).

T

Information servers semantic Web and — =
{Exchange server, iCal, Web services
Yahoo groups, and so on) (RDF, DAML+OIL, and OWL) TEWL

Context-aware devicess

\ Context in external sources (MySQL)

Contexr-aware agents

Context
knowledge base

Bluetoath

Context
reasoning engine

Context Echernet

acquisition medule

Context
|management module

Context in the intelligent spaces \

Sh {@[j)) \Qx

Smart tag sensors Envirenment sensors Device & gadget sensors
{Radio frequency identification) (Xanboo and X 10 technology) (Java ring, Smartcard, and so on)

Kontextus-fuiggo (context-aware) alkalmazasok fejlesztése
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Environmental Context Service Knowledge system Aml Application
information
N | o{ Abstraction }———=( Cy )— @
SR e o s A
B g __-H“l. E'_.,
Abstraction GE___,; @ -
- 3 o § An
,-"f Higlory ™ *(ST} 4.2
9 K. ) |2
E Agyregalion | : -@- @ i
Knowledge —— A,
\_ base / ‘ \
o = Sendor L = Conlesd Tealure K = Knowledge, 5T, = Siluation type Ay = Ao
1. Sensing 2. Context abstraction and aggregation 3. Situation type inference 4. Decision making

Conceptual architecture of situation-aware systems
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User-defined context
reasoning rules

Situation

Reasomng Rules

Sleeping (?u locatedIn Bedroom) N ( Bedroom lightLevel LOW)
M (Bedroom drapeStatus CLOSED)
— (7u situation SLEEPING)
Shower- (?u locatedIn Bathroom)
Ing M (WaterHeater locatedIn Bathroom)
. (Bathroom doorStatus CLOSED)
M (WaterHeater status (ON)
= (?u situation SHOWERING)
Cooking (Tu  locatedin  Kitchen) N\ (ElectricOven locatedIn
Kitchen)
/. (ElectricOven status ON)
— (7u situation COOKING)
Watching- | (u locatedIn LivingRoom)
v M (TVSet locatedIn Livi ne Room)
M (TVSet status ON)
— (Tu situation WATCHINGTV)
Having- (Tu locatedIn DimngRoom)
Dinner

M (7v locatedIn DiningRoom)
A (7u owl:differentFrom 7v)
= (Tu situation HAVINGDINNER)




DL system

TBox |

Aml
concept hierarchy modeled system

at design time ? o
- ) situation
§ ABox types for
| ®  realization| triggering
Context | context T actions

service | features

Knowledge base

Using DL systems for recognizing situation types.
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Intelligent door-lock scenario.

An automatic door lock should pick
the next action to be taken
depending on the person ringing at
the door.
Ringing  Door system is equipped with a video
Person  camera and a microphone and
provides information about the
ringing person.

_l_/ﬁ
&3,

Resident;

Based on this information the door lock has to determine one of the following
actions:

1. Open the door, if the person is authorized.

2. Ask a resident in case the person is unknown.

3. Do not respond at all or let the ringing person leave a message if no resident
is available (similar to: nobody at home).
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Intelligent door-lock scenario.

_l_/ﬁ
&3,

Resident;

Ringing
Person

Example: For the holiday season a neighbour is asked to water the flowers
while the residents are on vacation. The door lock system identifies the person
ringing as the neighbour. Furthermore, the door system checks whether the
ringing neighbour is authorized by a resident to enter the house. If in addition
all residents are on vacation, the neighbour can be recognized as an
authorized person and the door opens.
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Scenario decomposition Aspects of interest
Spatial decomposition
Temporal decomposition

Acting persons

DL - System
—_ requeslt information IRRIEIEE: GRMclogy
Ficeraticis based on context profile TBox
from Context Aml s&l situation desecription
various - Sarnica Application represented in OWL
context ABox
SUUICHS raturn context Information E
— set of recognised :
i situation types [

- i e

"=~ ghared understanding of contaxt tarms based on TBox concept description -~

Architecture of the framework for situation-awareness
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Intelligent door-lock scenario

Relevant context
identity and social relations
location (especially of interest is the location of the residents)
time
information about the presence
information about the devices a person owns and which
of them are currently active and in use

Situation: DoorContext

.
hasContextResident | g A has-:nntem.itgem
isAuthorisedBy %
Alice: l-’t ! L
Resident Bob:
HasActivity Meighbour

'Il
® BusinessTrip: Vacation
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Resident = Person [1 dlivesAt.Home.

Neighbour = Person I JlivesAt.(— Home [ (Jnearby.Home))

VacationResident = Resident M JhasActivity.Vacation
AuthorisedPerson = Resident LI 3AuthorisedBy.Resident
AuthorisedNeighbour = Neighbour

(JAuthorisedBy.VacationResident)

SleepingResident =
Resident atHome [1 dlocatedAt.(BedRoom [1
(dhasLightLevel.(Dimmed || Off)))

DoorContext =

Context M dhasContextAgent.(Person M disRinging. Home )

M dhasContextResident. Resident
AuthorisedPersonRingingContext =

DoorContext M dhasContextAgent. AuthorisedPerson
AuthorisedNeighbourRingingContext =

DoorContext M dhasContextAgent.AuthorisedNeighbour
ResidentOutOfHomeContext =

DoorContext M dhasContextResident.ResidentOutOfHome




i \ e : I %,
/ s \

/ o Y Doarbel|EnabledResidentConte [ \
e l".
T ~— | N \
_ ConnectedContext < - M
= _| '.
e = S

Context concepts for the
intelligent door scenario
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thllu-l]ﬂlil:t

H\ “—@
l’l |ld|:|'l'l'|ll'l SMEEnabledDevice
3{ HﬂEEmhhdl:nmanhdmvlu
& Au:llnEmH-n-:H:mmhdhvlu___e Tlﬂmﬂnﬁﬂmtﬂlhvl“
o,

- --'_----- :'::.-_'_-_
P, i nabledConnectedDe
ey} Gk ot

VideoEnabledConnectedDevice

Concept hierarchy of device concept in the doors ontology
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