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This paper describes an RDF(S) and OWL-Full modeling language called SWCLOS, which is built on top of Common
Lisp Object System (CLOS). The axioms and entailment rules of RDF(S) are implemented and the RDF(S) semantics is
realized using CLOS Meta-Object Protocol. The OWL-Full style compatibility is adopted in joining the OWL universe to the
RDF universe, then the structural subsumption agorithm in FL, is extended with many OWL entailment rules so as to
include the intersection, union, disointness, negation, and equivaency of concepts, the equivalent property, the functiona
and inverse-functional property, the filler restriction, the value restriction, the existential quantification, and number
restriction. We discuss metamodeling problems related to RDF(S) and OWL-Full, and introduce new criteria for
metamodeling. The reflection in RDF(S) is also discussed from the Object-Oriented perspective. Finaly, we demonstrate

some examples of the OWL-Full metamodeling in SWCLOS.
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2. OWL

W3C SETF  OWL/RDF Java C#
(OOPL)
OOPL OWL
OOPL OWL OOPL
OWL
e OOPL
e OOPL
OWL
e OOPL
OWL
e OOPL
OWL
e OOPL
e OOPL
RDF
e OOPL
OowL
CLOS
OOPL CLOS
[ ]
. CLOS
. CLOS
[ ]
(MOP)
. MOP
CLOS
CLOS RDF(S) OWL
CLOS
CLOS RDF(S) OWL
CLOS RDF S
SWCLOS RDF(S)
OWL
3. RDF(S) Common Lisp Object System
3.1 CLOS RDF
CLOS RDF(S)
CLOS
CLOS
RDF(S)

RDF(S)
C
D c CEXT'(C")
D CEXT'(D")
(CEXT'(C') cCEXT '(D")) C
D
CLOS RDF(S)
CLOS
RDF(S) RDF
rdfso 1 rdfsil 2 cLos
RDFS
CLOS RDFS CLOS
CLOS
rdfs9 rdfsll

-> #i<standar d-cl ass xxx>
()) -> #<standard-class vvv>
()) -> #<standard-class uuu>
XX) ->t

(defclass xxx () ())
(defclass vvv (xxx)
(defclass uuu (vvv)
(cl:subtypep 'uuu 'x
(defclass xxx () ()) -> f#i<standard- cl ass xxx>
(defclass uuu (xxx) ()) -> #<standard-class uuu>
(setq vvv (neke-instance 'uuu))

-> #<uuu @ #x2126cc9a>
-> t

->t

(cl:typep vvv 'uuu)
(cl:typep vvv ' xxx)

3.2 RDF(S)
RDF(S)
vin:SaucelitoCanyonZinfandel 1998
3 vin:Vintage vin:Zinfandel
CLOS
CLOS
CLOS RDF(S)
invisible class
invisible class CLOS
invisible class
vin:SaucelitoCanyonZinfandel 1998
vin:Zinfandel .15 RDF(S) invisible
vin:Zinfandel .15 vin:Vintage
vin:Zinfandel
3.3
CLOS
RDF
RDF
RDF(S)
CLOS

! http://www.w3.0rg/ TR/rdf-mt/#rulerdfs9
% http:/fwww.w3.org/ TR/rdf-mt/#rulerdfs1l
3 http://www.w3.0rg/TR/2004/REC-owI-guide-20040210/wine.rdf
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3.4

s, p, 0
p
p (EXT'(p")
SWCLOS S p, 0 s
p, o p o
p
p
p
3.5
RDF(S) CLOS
rdfs:label rdfs.comment
CLOS rdf:Property RDF(S)
rdfs:subProperty Of
CLOS
RDFS

rdfsst rdfs7 rdfs2  SWCLOS

(def Property aaa (rdfs:subPropertyd bbb))

-> #<rdf: Property aaa>
(def Property bbb (rdfs:domain xxx))

-> #<rdf: Property bbb>
(def I ndi vidual uuu (aaa yyy)) -> #<xxXX uuu>
(typep uuu xxx) ->t

RDFS
rdfss rdfs7 rdfs3

(def Property aaa (rdfs:subProperty>f bbb))

-> #i<rdf: Property aaa>
(def Property bbb (rdfs:range zzz))

-> #<rdf: Property bbb>
(def I ndi vi dual uuu (aaa yyy)) -> #<xXX uuu>

(typep yyy zzz) ->t
3.6 RDFS rdfs:Class
RDF(S) CLOS
rdfs.Class rdfs.Datatype
CLOS
CLOS
cl : standard-cl ass rdfs.Class
cl : standar d-cl ass rdfs.Class
rdfs.Datatype = CLOS rdfs.Datatype
rdfs.Class
RDFS rdfs.Class
rdfs.Class
rdfs.Class

1 hitp:/iwww.w3.0rg/ TR/rdf -mi/#rul erdfs5

RDFS
CLOS cl : standard-cl ass
rdfs.Class CLOS
cl : standard- cl ass
rdfs.Class
rdfs.Class
CLOS cl:typep
RDFS typep

(cl:typep rdfs:Cass rdfs: Cl ass)
-> common-lisp:nil
(cl:subtypep (class-of rdfs:d ass) rdfs: Resource)
-> t
(typep rdfs:C ass rdfs:Class) ->t

3.7
CLOS f orwar d-
ref erenced- cl ass
f orwar d-
ref erenced- cl ass
RDF(S) RDF
13 RDFS
rdfl
rdf:Property
rdf4
rdfs:Resource 35
CLOS
rdfl
rdfsda rdfsdb
(def I ndi vi dual uuu (aaa yyy))
-> #<rdf s: Resource uuu>
aaa -> #<rdf:Property aaa>
uuu -> #<rdfs: Resource uuu>
yyy -> #<rdf s: Resource yyy>
4. RDF(S) OWL
4.1 OWL RDF
W3C OwWL RDF
[Schneider04]
OWL-Full OWL oT'
oc' OP' RDF
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rdfs:Resource R' rdfs.Class (o owl:Thing' € CEXT' (owl:Class') (9)

rdf:Property P' OWL-DL )
OWL e owl:Thing URI RDF
RDF
disjoint OWL CEXT' (owl: Thing') < CEXT' (rdfs: Resource') (10
OowL S RDF 5 (9 OwL 1
OWL/RDF OwL
OwL rdfs:Resource RDF OWL
OwL rdfs.Class RDF(S)
OwL rdf:Property (10) OWL RDF
(OT' CRY) A (OC' C') A (OP' CPY) rdfsda
RDF(S) SWCLOS OWL
V RDF RDFS URI
D RDF(S)
| R P EXT' S L' LV
RV URI (typep ow : Class rdfs: Cl ass) -> 0t
. . . . (subtypep ow : O ass rdfs: C ass) ->t
P R EXT P (typep ow :Restriction rdfs:Class) ->t
R =<R' s v URI (subtypep ow : Restriction ow:C ass) ->t
= L v (typep ow : Thing ow : Cl ass) -> 0t
R Ly (subtypep ow : Thing rdfs: Resource) ->t
CLOS
D owl:Class  rdfs.Class
OwL rdfs:subClassOf
RDF rdfsClass rdfs:Resource owl:Thing
OWL rdf:type
R' = CEXT' (rdfs:Resource') ey rdfs.comment  rdfs:|abel RDF
C' = CEXT'(rdfs.Class') 2
P' = CEXT'(rdf:Property') (3 owl:Restriction  owl:Class  OWL
LV' = CEXT' (rdfs:Literal') (4) RDF
RDE OwL OWL-Full
Xy X, Y
X,y € EXT'(rdf:type') EXT ') X e owl:Class URI owl:Thing
y X € Y,
- ! . |
rdfs:Resource’ rdfsResource URI R CEXT' (owl:Class') < CEXT' (ow: Thing') (11
rdfs:Resource’ = S(rdfs:Resource)
rdfs:Class = S (rdfs:.Class) rdf:Property' = S (rdf:Property) SWCLOS

-1 i | - .1 1
rdfs:Literal' = S (rdfsLiteral) (def Resour ce owl : Ol ass

RDF OWL (rdfs: subCl assOf owl : Thi ng)
RDF/S vV  OWL
RDF OowL OWL

e owl:Class URI RDE owl:sameAs  owl:differentFrom

owl:Class' € CEXT' (rdfs.Class') (5) 4.2
e owl:Class URI RDF OWL/RDF RDF

CEXT'(owl:Class') < CEXT!(rdfs:Class') (6) OWL-Full RDF

rdfs:subClassOf owl:intersectionOf
e owl:Restriction  URI RDF
owl:Restriction

owl:Restriction' € CEXT'(rdfs:Class') 7 CLOS

e owl:Restriction URI owl:Class CLOS
URI

CEXT' (owl:Restriction') < CEXT' (owl:Class') (8)

e owl:Thing URI owl:Class URI

! http://www.w3.0rg/2002/07/owl.rdf
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OWL vi n: W neCol or
Wiite Rose Red

CLOS
CLOS type <ow : C ass rdf: | D="WneCol or">
<rdfs: subC assOf
type rdf : resour ce="#W neDescriptor" />
<ow : oneX rdf: parseType="Col |l ection">
CLOS <owl : Thing rdf: about ="#Wite" />
i inali i Al <ow : Thi ng rdf: about =" #Rose" />
mincardinality ~ maxcardinality <owl : Thing rdf - about =" #Red" />
CLOS </ ow : oneCf >
</ ow : C ass>
vin: Wite
type vi n: W neCol or
. o o vi n: WneCol or
mincardinality maxcardinality Wite Rose Red
SWCLOS
QueenEl i zabet hl | Wonman
Femai |
Woman QueenEl i zabet hl |
Femai |
(def Resour ce TheSpeci al Cour se (def I ndi vi dual Fenml e (rdf:type Gender)

(((r)\?; :: itr):tpeer é);\f:t: iC(l)rz:\(s]s) (ow : di fferent From Mal e))

f ood: RedMeat Cour se -> #<Gender Fenal e>
(?\(I)\AV\A: RgﬁH BBEL?S f ood: hasFood) (def Rgs_ource Person (rdf:type ow :C ass)
(ow : all Val uesFrom food: Fruit)))) (Omr}éﬁter%(?tl onCf

(def I ndi vi dual NolSpeci al Cour se (ow : Restriction (ow :onProperty hasGender)

. / W :cardinality 1))))
(rdf:type TheSpeci al Course) } . (o
(food: hasFood food: Meat food: Bananas)) > #<owl : 0 ass Person>

(def Resource Worman (rdf:type ow : Cl ass)
(ow :intersectionCf
Per son
(oW : Restriction (ow:onProperty hasCGender)
(ow : hasVal ue Ferale))))
-> #<ow : O ass Wnan>

Error: Unsatisfiable by disjoint pair in

(#<ow : O ass food: Fruit>

#<ow : Cl ass food: RedMeat >) for TheSpeci al Course
f ood: hasFood

f ood: hasFood f ood: RedMeat
f ood: RedMeat Cour se (def I ndi vi dual QueenElizabethl| (rdf:type Person)
’ ) L (hasGender Fenal €))
food: Fruit digoint -> #<Woman QueenEl i zabet hl | >
4.3 4.4
OowL OWL rdfs:subClassOf, owl:intersectionOf, owl:unionOf,
owl:intersectionOf  owl:unionOf  owl:complementOf owl:equival entProperty
owl:oneOf
1
Borgida[Borgida03]
vi n: Wi t eBor deaux [ 05, 06] ISA
Bor deaux Wi t eW ne
Wi t eBor deaux part-of
[ 03]

<ow : O ass rdf: | D="Whit eBor deaux" >

<ow :intersecti onOf rdf: parseType="Coll ection">

<ow : d ass rdf: about =" #Bor deaux" />

<owl : O ass rdf: about ="#WiteWne" /> RDF

</ow :intersectionO™X >
</ ow : O ass> OWL SWCLOS rdfs:subClassOf

CLOS
rdfs:subClassOf
direct-superclasses-list CLOS

! http://www.w3.org/ TR/owl -ref/#DescriptionAxiom
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CLOS
OWL pl
rdfs:subProperty Of equivalent
pl direct-
superclasses-list
CLOS direct-superclasses-list
CLOS
OowL CLOS

OwWL
rdfs:subClassOf owl:intersectionOf owl:unionOf

OWL SWCLOS
rdfs.subClassOf
owl:intersectionOf owl:unionOf

OwL

4.5

(conjunction)
FLo [Baarder03]
owl:digointWith owl:complementOf owl:sameAs
owl:equivalentClass owl:equivalentProperty
owl:Functiona Property owl:InverseFunctional Property
owl:someVauesFrom owl:hasValue owl:maxCardinality

owl:minCardinality owl:cardinality rdfs:subClassOf
owl:intersectionOf owl:unionOf

rdfs:subClassOf
owl:intersectionOf owl:unionOf CLOS
owl:Thing CLOS OWL

owl:Nothing CLOS

OwL

CEXT' (owl:Class") CcC D
subsumed(CEXT ' (owl:Class’) C, CEXT' (owl:Class') D)

if C = owl:Nothing' then return true ; Proc. 1
if D = owl: Thing' then return true ; Proc. 2
if C=owl:Thing' then return false ; Proc. 3
if Cisasubtype of D in CLOS then return true ; Proc. 4
for some C, in equi val ent - cl asses- of (C) ; Proc. 5
for some Dy in equi val ent - cl asses- of (D) : Proc. 6

if conpl ement (Cx, Dy ) then return false ; Proc. 7

for every Dy ini nt er sect - cl asses- of (Dy) : Proc. 8

and every Sy inintersect-restrictions-of (Dy ;Proc.9
for some Cy inal | - super cl asses- of (Cy) : Proc. 10
and someRyinal | -superrestrictions-of (C) ;11
if subsunmed(Cx , Dx) then
if equi val ent - proper t y(onpr oper t y- of (Rq),
onpr oper t y- of (Sx))
then
if qual i fi cati on- subsumed(Ry, S«) and
cardi nal i ty-subsumed(Ru«, S«)
then return true
esereturn false
dsereturn false
esereturn false

qual i ficati on-subsumed(CEXT ' (owl:Restriction') Ry
CEXT ' (owl: Restriction') Sy)
if (subsumed(hasval ue- of (Rq), hasval ue- of (Sy))

then return true

dseif (subsumed(al | val uef rom of (Ry), al | val uef r om of (Sy))
then return true

dseif (t yped(hasval ue- of (Ry), al | val uef r om of (Sy))
then return true

dseif (*subsumed(soneval uef rom of (R«), al | val uef r om of (Sy))
then return true

dseif (*subsumed(soneval uef r om of (R«), soneval uef r om of (S«))
then return true

dseif (subsumed(al | val uef r om of (R), someval uef r om of (Sy))
then return true

dseif (subsumed(hasval ue- of (R«), soneval uef r om of (S«))
then return true

elsereturn false

cardinal i ty-subsumed(CEXT ' (owl:Restriction') R
CEXT ' (owl: Restriction') S,)
if M ncardinality-of (Rg) mincardinality-of (S« and
maxcar di nal i ty- of (Ry) maxcar di nal i ty- of (Sy)
then return true

elsereturn false
Proc 1 owl:Nothing
Proc. 2 3 owl:Thing
Proc. 4 rdfs:subClassOf
owl:intersectionOf  owl:unionOf
owl:sameAs
CEXT ' (owl:Thing') C D

subsumed(CEXT ' (owl: Thing') C, CEXT ' (owl:Thing') D)
if sameas(C, D) then return true
dse
for some prop

inintersection(all-transitive-props-of (C),

al I -transitive-props-of (D))
for some Dy in sanme- t hi ngs- of (D)
for some C, in sane- t hi ngs- of (C)
if transitively-sub-on(prop, Cs, Dy) then true elsefase

SWCLOS CLOS
C D D
C
rdfs:subClassOf  owl:unionOf B C
C A B
B-C-B Proc.10
C
* owl:someVaueFrom

owl:someVaueFrom

4.6

digoint
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OowL

Cone™X {x; ...}
unsatisfiabilityl ytypeC
ydi fferent Fromx
unsatisfiability2 xdiffer ’“;”t Fromy
unsatisfiability3 < g'qflll ointwinb o
CdisjointWthD
unsatisfiability4 xtype C
xtype D
4.7 OWL
RDF RDFS
[Hayes04] OWL
ter Horst[Horst05]
OWL
SWCLOS OWL
SWCLOS ter Horst OWL
SWCLOS
rdf* rdfse*
RDF RDFS [Hayes04]
rdfp** ter Horst P-entailment
rule

OWL

Then

ruleta | VP W

bt Thi
v type Cl ass v subtype 'ng

ruletb | VP W

bt Thi
w type C ass W subtype Thing

rule2a | uintersectionOf {v;...} v; type dass

rule2b | uuni onOf {vj...} vj type d ass

rule3 | x distinctMenbers {x...} | x type Thing

u disjointWth v
rule4 | uosubd assOf u
vo subCl assOf v

uo di sj oi nt Wthwvo

axioml Thing subClassOf rdfs:Resource

axiom2 Class subClassOf Thing

axiom3 FunctionalProperty type Class

axiom4 InverseFunctionalProperty type Class

axiom5 FunctionalProperty disjointWith InverseFunctionalProperty

(1) SameAs, EquivalentClass, EquivalentProperty
owl:sameAs owl:equivalentClass owl:equivalentProperty
(rdfp6, rdfpl2a, rulelO) (rdfp?,
rdfpl2c, rulell)

same-t hi ngs- of equi val ent -
cl ass- of equi val ent - property
(2) DifferentFrom DisjointWith
owl:differentFrom  owl:disjointWith
disjoint Proc4

rules u conpl ement&f v v _conpl emrent&f u
ruleé u conplenentd v v disjointWth u
rule7 | u onedf {x;...} X typeu

v al | Val uesFrom w
rule8 | v onProperty p w subtype u

p range u

p type SymmetricProperty
ruled p domainC C equival entd ass D

p range D
rulel0 | p equival ent Property q g equi val ent Property p
rulell | p equival entProperty q p equival ent Property r

g equi val ent Property r

disjoint
rule4

(3) Functional Property Inverse Functional

Property

owl:FunctionalProperty  owl:InverseFunctionalProperty
rdfpl, rdfp2

same-t hi ngs- of
(4) Symmetric Property
owl:SymetricProperty

rule9
5) (owl:intersectionOf)
direct-superclasses-list CLOS
(6) (owl:unionOf)

direct-superclasses-list

CLOS
@) (owl:complementOf)
complement (ruleb) disjoint
(ruleb)
disjoint
Proc7
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OWL-Full
RDF
CLOS RDF -
CLOS - 6.2
RDF(S) CLOS CLOS Meta-Object- '
Protocol
rdfs:Class
typep RDF Meter
CLOS OWL OWL SystemelnternationalUnit
OWL
Lisp S- API
RDF/XML RDF/XML RDF rdfs:Class
SWCLOS OWL owl:Class
CLOS RDF/XML 4.1 owl:Class  rdfs:Class
RDF/XML SUMO
Common Lisp SystemelnternationalUnit
N SUMO
MS-Windows2000 Allegro Common Lisp 8.0 SystemelnternationalUnit Entity
RDF/XML SystemelnternationalUnit
2 Pentium 4, 2.6 GHz, 1GB RAM owl:Class rdfs:Class
owl:Class
(LUBM(1, 0))[Guo05] 4 14 rdfs:Class
LUBM 14 Lisp
14
[Koide06]
rdfs:subClassOf .
6. OWL-Full ‘..\rdﬁwpe
6.1 RDF(S) OWL Copcncuantty f - resor
OWL-Full  RDE(S) < ssubClassor
< - rdf:type
1 SuMO
SWCLOS OWL-Full
CLOS
SUMO ! SystemelnternationalUnit
Meter  PhysicalQuantity
SystemelnternationalUnit
UnitOfMeasure

PhysicalQuantity

sumo:Meter ' € CEXT' (sumo: PhysicalQuantity') (12)
CEXT ' (sumo:Meter ') < CEXT' (sumo: PhysicalQuantity') (13)
SUMO

[ )
OWL-Full
RDF(S) OWL-Full
RDF(S) OWL-Full

1 http://www.ontologyportal.org/
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D

(14)

(15)
sumo:Meter ' € _CEXT' (sumo: Physical Quantity' ) (14)

C

CEXT' (sumo:Meter ') = _CEXT' (sumo: Physical Quantity' ) (15)

D

C

C' € CEXT'(D') > CEXT'(D') < CEXT'(rdfs:Class )

D

C' e CEXT'(D') > 1 (CEXT'(D') C CEXT' (rdfs:Class'))



D

C' e CEXT'(D') AC' € CEXT'(B")
A CEXT'(B') < CEXT'(D")
- CEXT'(B') < CEXT'(rdfs.Class')

<«— rdfs:subClassOf
< - rdf:type

rosau><—( 0 HE— DD

SUMO
PhysicalQuantity
SystemelnternationalUnit
UnitOfMeasure  rdfs:Class

Meter
UnitOfMeasure

6.3 RDF(S)
RDF(S)

SUMO
RDE(S)

SUMO
LengthMeasure

Meter

SystemelnternationalUnit SUMO

RDF/XML

<rdfs:Class rdf:I1D= "Meter">
<rdfs:subC assOf rdf:resource ="#Lengt hMeasure"/>
<rdf:type rdf:resource =
"#Systenmel nternational Unit"/>
<rdfs:coment> ... </rdfs:coment>

</rdfs: C ass>

<rdfs:Class rdf:ID= "Systenelnternational Unit">
<rdf s: subC assOf rdf:resource ="#UnitCOf Measure”/>
<rdfs:comrent> ... </rdfs:comrent>

</rdfs: C ass>

rdfs:Class
typed node element’

RDF/XML

<rdf:Description rdf:1D= "Meter">
<rdf s: subC assOf rdf:resource ="#Lengt hMeasure"/>
<rdf:type rdf:resource = "&dfs; dass"/>
<rdf:type rdf:resource = "#Systenelnternational Unit"/>
<rdfs:coment> ... </rdfs:conment>

</ rdf: Description>

<rdf: Description rdf: I D= "Systenelnternational Unit">
<rdf:type rdf:resource = "&dfs; dass"/>
<rdfs:subC assOf rdf:resource ="#Unit O Measure"/>
<rdfs:comrent> ... </rdfs:comrent>

</ rdf: Description>

1 http://www.w3.org/TR/rdf-syntax-grammar/#section-Syntax-typed-
nodes

Meter
Syst enel nt er nati onal Uni t
SystemelnternationalUnit

rdfs: C ass

rdfs:Class
rdfs:Class
SUMO UnitOfMeasure ~ OWL-
Full
UnitOfMeasure
UnitOfMeasure UnitOfMeasureClass

<rdfs: C ass rdf:ID= "UnitCO Measure">
<ex: pl rdf:resource ="&ex; Val uel" />
</rdfs: d ass>

<owl : Obj ect Property rdf:1D = "&ex; pl">
<rdf s: domai n rdf:resource ="&ex; UnitCf MeasureC ass" />
</ ow : bj ect Property>

UnitOfMeasure
UnitOfMeasureClass
SWCLOS
<rdfs: O ass rdf:resource = "&ex; Uni t Of Measur eCl ass" >

<rdfs:subC assOf rdf:resource ="&rdfs; dass" />
</rdfs: d ass>

rdfs: d ass subClassOf
rdfs: d ass UnitOfMeasureClass
typed node element
rdfs: d ass
rdfs:Class
rdfs:Class
rdfs:Class
rdfs:Class
rdfs:Class
subClassOf
rdfs:Class
rdfs:Class
7. OWL-Full
7.1
ID
BrandWine
NonBrandWineConcept
Wine

08-9
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hasIDNumber ID
BrandWine

(def Property hasl DNunber (rdf:type ow : Obj ect Property)
(rdfs: domai n BrandW ne)
(rdfs:range xsd: positivelnteger))
(def Resource BrandWne (rdf:type ow : C ass)
(rdfs:subd assOf vin:Wne ow : d ass))

(def Resour ce NonBrandW neConcept (rdf:type ow : d ass)
(rdfs:subd assOf vin:Wne ow : d ass))

(def Resource vin: Zinfandel (rdf:type BrandW ne)
(has! DNunber 12345))

7.2

[
07] OWL-S!
expr:Condition
expr:expressionBody

OWL-S

process:hasPrecondition expr:Condition

expr:Condition
rocess:hasPrecondition

(def Resour ce gxprocess:: Precondition
(rdf:type ow : Cl ass)
(rdfs: coment
"This is a nmeta-class for precondition.")
(rdfs:subCl assOf expr: Condition ow :d ass))
(def Resour ce gxprocess: : Operati onMbdePrecondi tion
(rdf:type gxprocess:: Precondition)
(rdfs:label "operation node precondition")
(ow :intersectionCf
expr: Condi ti on gxdomai n: : Oper ati onMbde)
(expr:expressionBody ... ))
(def Resour ce gxprocess: : Pi peCool DownMbdePr econdi ti on
(rdf:type gxprocess:: Precondition)
(rdfs: 1 abel "pipe cool-down node precondition")
(ow :intersectionCf
gxprocess: : Oper ati onMbdePr econdi ti on
gxdomai n: : Pi peCool DownMbde)
(expr:expressionBody ... ))
(def Resour ce gxprocess: : TankCool DownMbdePr econdi ti on
(rdf:type gxprocess::Precondition)
(rdfs:label "tank cool -down node precondition")
(ow :intersectionCf
gxprocess: : Qper ati onModePrecondi ti on
gxdonai n: : TankCool Downhbde)
(expr: expressionBody ... ))
(def Resour ce gxprocess: : Rocket Tanki ngModePr econdi ti on
(rdf:type gxprocess:: Precondition)
(rdfs: 1 abel "rocket tanking node precondition")
(ow :intersectionCf
gxprocess: : Qper ati onMbdePr econdi ti on
gxdonai n: : Rocket Tanki nghbde)
(expr:expressionBody ... ))

8.

OWL

SWCLOS  RDEF(S) OWL
CLOS

1 http://www.daml.org/services/owl-s/1.1/

RDF(S) SWCLOS
OWL
RDF(S) OWL-Full

SWCLOS

SWCLOS
2

OWL-Full
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