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DISEASE = <, E, L> | Concepts
{disease, ilness} | Synanyms
disease, ilress, hospla | Tarms
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power
A atomic concept
T universal concept
1 bottom concept
AL —A atomic negation
5 Crip intersection
VR.C value restriction
ER limited existential quantification
C negation of arbitrary concepts
R+ transitive roles
U cuD union
E full existential quantification
N >nR, <nR number restriction
H role hierarchy
I R inverse role
Q >nR.C, <nR,C| qualified number restriction
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Something to prove
not satisfiable

XXX

EFYS 7= EOLY| 71¥ 7%= ted

WA SUNHI
2K 4>,

1% 4 EOL 7|RIRE

— Reasoner

Normalization
Query

%Jj’ Module

Parsing
Module

‘ Unfolding ‘

checking

Reasoner:= Parsing Module, Query Module, 121
Reasoning ModuleZ FA| AF-E02 s 4= Qitho] #2&
e e AYIeE skt

‘ Clash

3.1 EOLe &%
EOL9| syntax:= RACER Pro9] syntaxE 7]¥oz #A
S9IL) <& 2>& EOLS] BNF £H& HojFrl.

¥ 2 EOLY| BNF Syntax

<concept> ::= (p+ <composite_concept>
<restriction>o+ )o+

| (p+ <concept_name> <restriction>o+ )o+

<{composite_concept> ::=
<intersection_of_concepts> | <union_of_concepts>
<negation_of_concept>

\
<restriction> ::= <universal_restriction>
| <existential_restriction>
| <at_most_restriction> | <at_least_restriction>

<universal_restriction> ::= (all <role_name>

<concept>)

<existential_restriction> ::= (some
<role_name> <concept>)

<at_most_restriction> 1=
(at_most <digit> <role_name>)
<at_least_restriction> 1=
(at_least <digit> <role_name>)
<negation_of_concept> ::= (not <concept>)
<intersection_of_concepts> =
(and <concept> <concept>)

<union_of_concepts> = (or <concept>

<concept>)

<concept_name> =
<uppercase_letter><letter_or_digit>o+

<role_name> =
<lowercase_letter><letter_or_digit>o+

<Maximal_concept> = *TOP=*
<letter_or_digit> = <letter> | <digit>
<letter> =

<lowercase_letter>| <uppercase_letter>
<lowercase_letter> :i= alblcl-|ylz
<uppercase_letter> :i= A|BIC|-|Y|Z
<digit> = 0[112]3]--19

ol FHL <FE 3, <E 49 FHZ g %o 7}
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3t 3 Description Logic Family
Commands for defining concept
defi t < t >
DefineConcept (defineconcept <concept_name:
<concept>)
Concept (implies <concept_name1>
subsumption <concept_name2>)

(disjoint <concept_name1>

Concept Disjointness <concept_name2>)

Commands for defining role

(definerole <role_name>.<concept1>

Define Role <concept2>)

Role transitive

(transitiverole <role_name>)
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Inverse Role (inverse <role_name> to <role_name>) 3.2.1. Query Module

Role Hierarchy (subrole <role_name> of <role_name>)
R BB =,
Commands for asserting instances 2 19 AgEs LYk ok Al S0
Asserting Instance | (instance <concept> <instance_name>) Q= FES W9}l concept, roled] TAE sl i
T B — o] reasoning modulee] WAFA Bk o e Az
checﬁsa Istiabtitty (Isunsatisfiable <concept>) Als] AAFA=AS AARI ZA5E F2Eo| reasonero]
Equivalence check <c(§:ffeqputi2"f)lem <conceptt> A AeJshs A Bk B strings Aglske o] kst 3

Qe Akt 24 4 A
Subsumption check | (Issubsume <concepti> <concept2>) R ARk 24 5 01 A

Disjointness check (Isdisjoint <concept1> <concept2>) .
1% 5 Parsing Module
Superconcepts (superconcepts <concept>)
retrieve P P P
Role lists retrieve (roles <concept>) query
Instance retrieve (instance <concept>)

Role relation "
role relatio (role <condition> <role_name>»)
retrieve -
OX

getCommand
) ) & <
¥ 4 knowledge base 7= Y3t 22 A Fy o getConcept
(defineConcept Animal) W
(defineConcept Male) 4
Resut
(defineConcept Female (and Animal (not Male)))

(defineConcept Person) 3.2.1. Reasoning Module

(defineConcept Woman (and Person (not Male))) )
Reasoning Module< knowledge baseZ ¢JojE¢l & A}
(defineConcept Man (and Person (Male))) £719] ¢]8S E3) knowledge base &% E& reasoning?]

(definerole hasFather Person Person) oAgks S8ttt

(definerole hasMother.Person Person) 61714 normalization < 3|5e0]o} sl=d] o= 2L 93t
A AAetr & o Stk 84 AR d¥e
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% 5 Parsing Module % 6 Normalization Module
concept role
4
parsing
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unfolding
concept

yes

no—» normalization

3.3 EOLS| HE A
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18 7 7}E3AA ontology

Tom

o
! Children ! s

! ! —  hasA
i i

i i

— . - Role higrarchy

o] BAE EOLS Fslo] Wgs =W <& 58 42
AyE dA P} olefdt FFAIR= 7]E9 protege 5
otlEe] EfGlo]l AREAE A4 BleldE Bl A4 9
o] 7ks3ta, 7HEA BEs olEth

£ 5 EOLS °|8% 7M1= 39

(defineConcept Animal)

(defineConcept Male)

(defineConcept Female (and Animal (not Male)))
(defineConcept Person)

(defineConcept Woman (and Person (not Male)))
(defineConcept Man (and Person (Male)))
(definerole hasFather.Person Person)

(definerole hasMother.Person Person)

(definerole hasParent (and hasFather hasMother))

(definerole hasChild.Person Person)
(defineConcept Mother (Woman (some hasChild)))
(defineConcept Father (Man (some hasChild)))
(defineConcept Parent (or Mother Father))
(defineRole hasChildasParent.Person Parent)

(defineConcept GrandMother (and Woman (some

haschildasparent Person)))

(defineConcept GrandFather (and Man (some

haschildasparent Person)))
(implies Animal Person)

(implies Person Man)

(implies Person Woman)

(implies Parent Father)

(implies Parent Mother)
(disjoint Man Woman)

(inverse hasChild to hasParent)
(subrole hasFather of hasParent)

(subrole hasMother of hasParent)

(instance Father Tom)

AR 71 LEZAE giroR EOLY ZETAS A
ataat gt

— (Isunsatisfiable Mother)

Mother7} ZIAJe=a WE$HA] Lolrz}l Mothers
hasChildg 7Zt& Person©|®A] Mano] oftt Man
Person ©]WA4 Male ©]2%, Mother: hasChilds zZh=
Person ©]HA] Male©] o}Ut}, Person Animalol 233
AE ZA ez AAid 7 dvelgd ¢ glerw
satisfiable 3t} 18|22 AXES WEsich

— (Isequivalent Father Tom)

Tom® zZiAlo] Father QIAE dolRi: FFEolth
(instance Father Tom) ©IA4¢ A3} o] Tom
Father©]7] wlZe] & Wigksit.,

— (Issubsume Mother Male)

AQNE7re] T3AA = subsumeBAle] thst Hejo)
t}. Mother2 Parent ©]WA] Maleo] ofdtl. I3{2&
Male®] subsume®] & 4= §17] wlitel AR §hglsity,

— (Isdisjoint Father Mother)
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Father$} Mother® E%F Person? £4< 71x1 Q7] o
ol disjointd}A] ¢tk I EE ARS HHEks)

— (roles hasParent)

Roled AlTBAE el F8ol|th.  hasParent:
hasFather?} hasMother®] union®Z %o glomz
hasFather#} hasMothero] ®¥+gtet},

— (instance Tom)

instance ol F7H #AAo] o™ A4S Zk= instance
7} A== AolX|uk & /] #A4lo] ¥, T instance?]
A0S BojRs o] ¥k Tome Father?] 741&
7} 1 Qe B 7 FatherZ wighslic),

— (role down hasParent)

Role?] AF1ZE HolFE FHgFolth. hasParent?
ol W Z 319 roles 7ASH= 7ot} hasFather ¥
hasMother & wHslaic}
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