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ABSTRACT

RDF is the base ontology model which is used in Semantic Web defined by W3C. OWL expands the RDF base
model by providing various vocabularies for defining much more ontology relationships. Recently Jain and Farkas have
suggested an RDF access control model based on RDF triple. Their research point is to introduce an authorization conflict
problem by RDF inference which must be considered in RDF ontology data. Due to the problem, we cannot adopt
XML access control model for RDF, although RDF is represented by XML. However, Jain and Farkas did not define
the authorization propagation over the RDF upper/lower ontology concepts when an RDF authorization is specified. The
reason why the authorization specification should be defined clearly is that finally, the authorizatin conflict is the problem
between the authorization propagation in specifying an authorization and the authorization propagation in inferencing
authorizations. In this article, first we define an RDF access authorization specification based on RDF triple in detail.
Next, based on the definition, we analyze the authoriztion conflict problem by RDF inference in detail. Next, we briefly
introduce a method which can quickly find an authorization conflict by using graph labeling techniques. This method
is especially related with the subsumption relationship based inference. Finally, we present a comparison analysis with
Jain and Farkas' study, and some experimental results showing the efficiency of the suggested conflict detection method.
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RDF (Resource Description Framework) [1]¢} OWL
(Web Ontology Language) [2]= 3] W3Cel|A] 7N}
I e o]t 12 &n] R¥EE A% YA EF 2E
27| qdejole}. RDF&} OWLE] A= OWLe] RDF
2o Mk £33 9]l2H, RDF7F 7K1 Sl ©@d
LEZA] F¥ olFoA 2o} TR 2EEXY WAE
Ao 4 gl Wxe o3& AlFd). o]zi3 RDF%}
OWL =98 XML (eXtensible Markup Language) <
o2 7|&drt

] FAJell 235 RDF dlo]efel] gt HA|o (access
control)S 2{& w}, RDF do]&j7} XMLZE 7]& 7]
wjFoll, 7]E&9] s8] A" XML A Aol 24 [3,
4, 519 H8-& 7IHE & ok A o3} ded
HEE T RDF AT Alo] 2d2 A7 Hozl 2%
ATFE [6, 7, 8]°lA L HX°], XML x| RDF
nd-S 38317] g 74 dojo)r| wiFol ulEAslA|
. o P F83) olfie SEEXS AUF FE
(inference) wlE-o|ch. &, 4 FA{Ake] RDF H|o|e] e
3l XML A W3 (access authorization)S ™4 A A
22 7)&3} ety 32 93t AFA A=
ARl dajre ojd A dgE AL4EA] XML AT
Aol mdle w3t A §¥7] dEold.

1.1. H3S7| Y 29|

T Jain¥} Farkasv Hz 3 [6]9 H-elA]
RDF ©lo]e] &Eoj4¢] RDF E&Z (triple) 714}
AT Aol 2d& skl oled dAvre, 7|E
RDF A Alofol] A3 22 A75(7,8,9, 10]% =2
2], RDF 249 7|&Aq EgE Fx2 Het A4
(security object)E EHsly, F2o| o H W

Aed: 20073 112 14Y; AYA: 2008 2¥ 12¢

* B oApe dFAFADE 5F712QT (R01-2006-000-
10609-0) X go 2 FPHAEFUH

¥ FA A}, jhkimygk@gmail.com

ZZ (conflict)& thFa Q7| wlioll & 97 E 7F3lc}
AR Fd i =g

3}A) 9t Jain®} Farkass= 159 3794 RDF E&
Z 7]are] A Aghe Bk A7} o DA HAE,
WA AT Ui Yuivl g A HE 4 e A
£ Adudsla QA oduvl DA o]un| ddE HIHg
3t F2ol o F i TAE vhEch AR 2
= H3re] 52 W HA| (specifying authorization)
2} 43 2 (inferencing authorization) Afe]d] F&
o]7] wjgel, HA Hgt HA Y ubHs} ou]E A=
A2 v F83% FAlgtr Adsic) B ==
XML E| F3xo 7]kt 314 x=2e] AT A
A} A [3]9} o] 2EZX| AlZ 2 (ontology hi-
erarchy)ell 7|4kt 319] Y 2L 319 A o829 A
g ATE v W4 gA 2 S A3t thglE
RDF9] subClassOf, subPropertyOf, Ev|dl & 59
A 7FA F83 FRo| dislq FEAY HI FE *
AE A GA AT Ao AAE] FAR. s
FAE 28 A9 ¥ FAe 7iksle, 2 E o]
g 714 [11, 12]% o] 43t &4 Hg S5 4 W
o tidle] 7hds] A/N%}. Jain3} Farkas X3 159
ATl HFF FF WA WS AN AR, 28]
Aok W o) vl agA ook shsial Aok o
pE|E-E U3 FEE WAs| $lste, 2 RDF &
2862 do|H & 2ALSl] dfe|d). &, A23 A
Hle] A" 7S 24 s RDF Eg] &Sl A=F
A2 AT Bl SF (security label)S 33} o}
cog FZo o] ZE RDF E2|Zd tigh 43 A
3} (propagating authorization)d 4-3§3}, ®Hef o™
F2 A F A% FEo) HAgGY, o1 82 HA
S AT W w3 wolEo] A|A] gert. ol vt
#2 RDF dlo|gj7} 24L& FE7} opd wf v|EE4Y
Zio]tt.

o Foll A= E3] o]2|3 RDF E&|Z 7|uke] A
HE wdg Holx{e] RDF #4119 AUZF (fine-
grained) A X 2 (information hiding)ell A-8-3}= A
S 23] AU &, of| AR 9 HeEe-A
£ Z4] RDF dlo|el& BebeAs 3¢ 2MleA 3
Ao Bad w3t 23E 25 dod ¢ 3le
dole]l S 9 BehgAld] ¥olx] A (invisible) 3=
Aot} £ A7E F3 AT 7|9 E o2 7o) AT
& 4 9l
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® RDF E2|Z Rol A 7|ute] H3F WA ulee)
S0 9 Ag AL 2] A<

® 9Are] RDF TAelA e Addk A 245} 3
Jg RDF A Ao 24 47

® 2= HolEH L 3 RDF H3 &2 &8
Z WA ik 4|

2.2. RDFOf CHst ZeFst 20|

RDF= € AREALES] 4] £49 7led FHe &
¥t BehtAlE muA], SEE 0w 3L Jo]HE
Sol 2ot ANE AFOR AT & YLD )
SJstel AsIsich. ol AL LE2AS} 2ol dlold o
19l A% H4L T 2 I3 (vocabulary)d 2]
g o132 IAE A & e oW HAUSE A
F38}7] dji-o 7Fgslch. RDFS (RDF Schema)= &
H2 (class) B FA (property)®] AL 28l3 25 7}
2] #A (subClassOfe} subPropertyOf)5 A 2)3}H,
RDF dlojelx 22§ WL 2 FA4 sigdst= o
2B AL 7143t 31 W3CY RDF semantics
[13]o] 4= RDFe} #&gt 20 tidt rloj=z}el s

=)

AABE it

(2% 1] shte] o& 2F 12 Weaponol| #3t
RDFS ¥41¢} [2¥ 2]9] RDF #41& 1= F33
Aot (£ o= 2 13 (718 ¥ 4F FA38k] A
43+ Zlo]t}). NuclearWeapon 2~ SpecialWeapon
Zej 29 319 FW2olr, SpecialWeapon FA+
Weapon 29 3¢ Fai2o|cl. =3 NWQuantity
= SWQuantity®] 3¢ $Aolx, SWQuantityt
Quantity?] 3}$] &-AJolr}. RDFSHIXM ZE &Ae] A9
= ¥ (range)®} =2 (domain)S- ZHA| &, 9=
manufacturedBy 4413} locatedIn 443 742t gl
© 2 Weapon 329} SpecialWeapon S ALE 2k,
W2 2 WeaponCompany Ze 29} Location | 2&
2=t} =3 Quantity 4432 =0l 9122 Weapon Z]
25 Z+3, WS E xsdinteger 3t Z+=rth

[49] 1] RDF/RDFS 1] ¢} RDF/RDFS E3| &,
RDF/RDFS L#| =+ RDF/RDFS Ez|E (triple)?]

Aotk RDF/RDFS E&EL [r, p, v]Z T, r
ER, pE P v EVo|th

Weapon
Compan ownedBy

String Conventional RQuantity
manufacturedBy W«ode Weapon CWQuantity P Integer _/'/
I el -7
Weapon Integer /'/ T i nteger
Integer .,_ﬁ,f%uanﬁty%-a._,_ _ ’““"'/./.
<——— subClassOf
< ———. subPropertyOf
«4——— Property
D R— rdf:type
Integer
RDFS
RDF
127
USA. ¢ P Arizona

(23 1) Weapon 2% RDF/RDFS 12i= 2o df
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<?7xml version="1.0"7>

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:ex="http://example.org/schemas/weapons#">

<ex:NuclearWeapon rdf:ID="Titan">

<ex:manufacturedBy rdfiresource="ex:CentralCo"/>

<ex:NWQuantity rdf:datatype="&xsd;integer’>127</ex:NWQuantity>

<ex:locatedIn>

<rdf:Description><ex:Country>U.S.A</ex:Country><ex:State>Arizona</ex:State></rdf:Description>

</ex:locatedIn>

</ex:NuclearWeapon>
</rdf:RDF>

(28 2] Nuclear Weapon RDF # 2A{2] o

- 313} RS- RDF/RDFSAA 8] i~ 32 A A
£ #x3= URI (Uniform Resource Identifier)
rreol Fu y =5 ¥IHgc}

- A P W2 A (property)S FHE3IE
URI®|t}.

- A% V= SX 9F dAFHAA = o2 FHa
22 AR~ URL 3 k=, 28|32 BEd
(literal) %+& EF3ch

2 F% 19 RDFS 45 8% [29 119 AA
A5-E-2] RDFS .2} Z ol X += [Weapon, manufactured
By, WeaponCompany], [Special Weapon, locatedln,
Location], 28|32 [2¥ 2]9 RDF § +41& X¥3
(2% 1]9] AA o} RDF Z#lZold& [Titan,
NWQuantity, 127]3%} 7 RDF E&| &S] £3jd 4
et =3, [213] 2]8] RDF 4 #A1elA9} 3bo] &4
URI A p = "ex:manufacturedBy" = r@t 2% Q12"
2~ URI A “Titan" v o2 l2A®lA URIL Ak
“ex:CentralCo"& 74|, p "ex:NWQuantity"= vt

(1) 7K 2

21279 8¥ ¥ 3L d=r) p "ex:locatedIn"< v Fk
o2 [2% 114 RDF 2 Z oA <rdf:Description>°l|
gl 3 =8 zZt=rl mebA, p "ex:Country”
o] » Ft& <rdf:Description>2] 3] kcolr}

39 2] subClassOf$} subPropertyOf.

subClassOft= RDFSol|4 od Zgl& o7} v £
WA o 319 FHAUE AYsr] $)g ofdlol) =
g YoZ ¢ C g 7|ER FHIEE A qef ¢
C Cjoltﬁ_, ¢ ] AdABAE CJ'P'] £AE ASdt
| 2, NuclearWeapon *3§} Weapon ZHE A<
manufacturedBy 5435 Zh=tt 271X 2, supProperty
Of= F+ A4 pi&t poll Hist pi C p; FAE HehY
o, o]#Ag AF pid v p¥ r&, F =< (domain)
< A< FHWzoloof s, v, F W (range) E£F
e Ffzo]ofo} g}

[ 1] RDF semantics [13]% RDFS entailment
T3 oA AAIBL Sl RDF Hlo]efe]] tigt 2 717

RDF %& 7

i o8

4

rdfs2 if la, b, c] N [b, rdfs:domain, df then [a, rdftype, d]

rdfs3 if la b, c] N [b, rdfs:irange, d} then [c, rdftype, d]

rdfs5 if la, rdfs:subPropertyQf, bl N [b, rdfs:subPropertyOf c) then [a, rdfs:subPropertyOf, c]

7]& 53
rdfs7 if la b, c] N [b, rdfsisubPropertyOf, d] then [a, d, c]
rdfs9 if la, rdfitype, b] N [b, rdfs:subClassOf, c] then [a, rdf:type, c]
rdfsl1 if [a, rdfs:subClassOf, b] N [b, rdfs:subClassOf, c] then [a, rdfs:subClassOf, c]
ext] if [a, rdfsi.domain, b] N [b, rdfsisubClassOf. c] then [a, rdfs:domain, c]
. X exr2 if la, rdfs:range, b] N [b, rdfs:subClassOf, c] then [a, rdfs:irange, c]
SRR

ext3 if {a, rdfs:domain, bl N\ [c, rdfs:subPropertyOf, a] then [c, rdfs:domain, a]

extd if [a, rdfsirange, bl N [c, rdfs:subPropertyQf, a] then [c, rdfs:range, a)
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HA, 3 rdfs99} rdfs11<e subClassOf 523 &
Hch d2 [2¥ 1]l [Titan, rdfitype, Nuclear
Weapon] ©°]|3 [NuclearWeapon, rdfs:subClassOf,
SpecialWeapon] 8|3 [SpecialWeapon, rdfs:sub
ClassOf, Weapon] ©|™, rdfsllell 93l [Nuclear
Weapon, rdfs:subClassOf, Weapon]®] $25 3, rdfs9
of 9}3l [Titan, rdfs:type, SpecialWeapon] L8|l
[Titan, rdfs:type, Weapon] 5-°¢| 23} t}-Fo =2
2 rdfs59} rdfs7< subPropertyOf 523} H ). o
%, [NWQuantity, rdfs:subPropertyOf, SWQuantity],
[SWQuantity, rdfs:subPropertyOf, Quantity], 181
[NuclearWeapon, NWQuantity, 2JE]® Al4] o|H,
rdfs5°| 23] [NWOQuantity, rdfs:subPropertyOf,
Quantity]7} FEFH 1, rdfs7°] 93] [NuclarWeapon,
SWQuantity, =|¥® Al] 28] [NuclearWeapon,
Quantity, BlE1E At] 5ol 25} tl-$22 rdfs2,
rdf3, 22| 3 A 352 HeY 2 2]l F2e ¥
HAc), o2 [Titan, manufacturedBy, CentralCo],
[manufacturedBy, rdfs:range, WeaponCompany], ~L&]

e
T

37 [Weapon Company, rdfs:subClass Of, Company] ©]
W, HA ext2o] 2|3 [manufacturedBy, rdfs:range,
Company]7} F&5 3, rdfs3e}l 3| [CentralCo,
rdf:type, Company}7} 2%t} & AP = $o A
HZ RDF &9 Al subClassOf FE,
subPropertyOf 32, 12|37 H¢ 2 Tjal o 24
& %3] RDF A< U3 5= vAIE A9 & Zlolnt

=
i

B o1

Ha Al U3} B Bok dF= v A
t}. £ Aoj|A{= RDF dlo]elo W3t 2 7}#] 8% A
=+ Aol #HH AFE AN, B Aol AolH&
A AT AT

2] Damiani et al [3]3} E. Bertino et al. [4, 5]
XML Aol digt A2 3} (fine-grained) A< Aol &
A2 AR BAE AL Ao mel, XML ER
7249 7 x=F ASAdA Helx| REZ
(invisible) &} B]E RDF 417} XMLE 7|<€5A]
ih Ak XML A Aol mElle M EelA A58 A
A3 F837 Ao A Zerh RDFe o728 &
E27] HolHE 715d + qle=R F8 (52 RDF

Entailment [13]2}3 £8i3)o] &3y, ety =8
of o AFA AR AR R AL AE 2
& 4 glofof gt

Jain®} Farkas [6]= RDF EntailmentE & & A&
i RDF AT Aol 2dZ A3t 84A T Jain?}
Farkasv 259 A7ol|4 RDF E&|E 7|4ke] H+ 4
ghe Bt A=At o DA HAllEe, A9 2fu)rt o
A e ¢ e AE Al A @k 24 o
W Ao oA ov] FdE AHIAIES 7HA sk,
olo] gt 23 A UG T+ +AIE k=t 3}
ARk, A= Agke] S U HAd U FE Alo]
o F=o)7] difol|, HZF AL HH vl E 74
Aolsls AL F83 TAlelo} =3 A 59 A
= A& daeiEos 2| 23] RDF 2Bz A
A E ASUIE B AR v i AR
A<l (brute force) WES AMSRITE £ dFelA= ¥
gk Aol 23 Ak Ao} 2ol o7t U A A}
ol9] & 3L o =2A HI TS5 Z8HL
2 WA}, o]F ¢ RDF %3} (subsumption) TA|
of 71akgk 2= o] &7 7e AHERT

Qin¥} Atluri [7]= <224 /MEE Alo]9 tlakdt
FA | JloiAe] =2 3 HI AHI FA B F=
A& AN} &, subClassOf, subPropertyOf £]o]|
T 70d Alel9] 5% Al (equivalence relationship),
AA Mdat -2 i Abele] BA (&, OWL [2]°]
9] intersectionOf, unionOf), B] F24 A (non-in-
ferable relationship) (2|2, OWL|49] disjointWith
¢} intersectionOf)5 theFst &v|g Aol gt HeH
A-E seigict 3R] qt Ak AT Ale] mde] ¥ek
MA = XPath®} 722 RDF patho|™, RDF E]&
Zof 7|9k 74 el w2bA RDF EgEs 78
T-Z% 8= RDFY OWL = [1, 219 97, v$
RDF entailment [13]]] 2| AHA 02 K-35+ be=rt
%, AT 3 WA Y 22 9t A dgl 2ol
Nl & AT o YvlE Zevh =3 A3 FE9
Aol QA E Qind Atluriv “150] A& FEo
o3k R A3} 2 E Al M F& A Al
Er} AR £ Aol A= AR HAAS Y Nd L
22| Y Hule} =2 A9 A9 /g o ze] U Al
Atolo| 2] HZF S5 FAIE AwEch £ =l Al
Qtsh= RDF E2]& 7|uke] A Alo] 2da OWL H)
o|glol] ALY 4 EF FAdl= AL £ A7 F
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Javanmardi et al. [8] & &E 2|9 t}ofgt A
olxje] Fgol o AU A3} £A4 2 F= TAE L
N} A 15 9A] RDF EgE F3o 7]Hks)
A okowy, Al/sle] k=29 F 7FA| W A}l g
HE FEF FAE e AL ofyrh

Kaushik et al. [9]< & <74 RDF 9 #4419
A AR 299 837, AMEAl viet 9 255

A dlo|e| 8] A 1S Ho|Au Holz] oA I
A AL Aol 2dE A AR, 25 A+
o] F¢F4-& RDF Hlojg| AR 2o g yAA &
(formal framework)S <02 A/)sl= Aoy, =3t
AW 2ulo clokst ubH-S RDF d|o]e]| 243 7]
t}. &, AHSAlel ozl RDF dlo]e)e] £4 A8 1)
2oh A2 $HEAAY, $E ol FAA FE 54 =

zate] A LAY, = AL B3 YA 2L

549 o]5% 1 ol5o2 WAl oAl sk F
o] tlokst AR &y wpHe AsF) SR g 258
2 A7 FEe BAH A2 #H9) dols
2ot ohie 519 3228 Aorl & Qe deold =
3 wolx) @Al a17] 9 22 % VG 2T 2A
£ Al 9

Reddivari et al. [10]< RDF d|o]g]¢]|] & A3k
°ﬂ 9J°1 Bl AA ol sl 43 4 Q= tfF3t RDF
A4k o2 AFs] (insert, insertModel, insertSet), A}A]
(remove, removeModel, removeSet), 7§41 (update), ¢
S AUl ik B dAteliA = 9 AR
A2} RDF ) 41l tigh Hehe-Alel izt A2 Al
T332 DX 7] diuts gl

. RDF ¥ st HAel Mo

3.1. RDF H9o Z4x|

Wz AZAE GAAe] Hel AA (security ob-
ject)?} == RDF &lol tfsle] Ad=dgic}. RDF =
2 RDF EBE FZE& 222 ¥et ALA2 3l F
A2 A AAE 2 HEsH HAE 5 J=FE &
t}. RDF #H®-2 «2] 7§¢] RDF EE|EES 3htel
Heg ¥ 4 sk

(A9 3] RDF H&.

RDF ¥ (pattern)> RDF E&|F F29 [r, p, V]
HelZ 7Hek 1, p, ve Y9 W $x, $y, 8z T2
A 5 o), & ATl v e 4 Yool
52 71 AR, 3, v ) B2 U8 AT
(fine-grained) - A|AE 2R =) =3 A9
1149 r, vo 3te] 3 k=5 Zbe 755 A3
718 gt

A2, H& £ = [$x, NWQuantity, $z]= [ZH 1]9]
RDF/RDFS 2 Z F¥H|AE pn() = {[Nuclear
Weapon, NWQuantity, =lE{® Arp], [Titan,

NWQuantity, 2lE]3 A=r]}o} v A]do). =3 w3 &

<= W([NuclearWeapon, $y, $z]) = {[NuclearWeapon,
manufactureBy, WeaponCompa ny], [NuclearWeapon,
WCode, BlE1# A+], [NuclearWeapon, Quantity,
BlE AM], [NuclearWeapon, SWQuantity, 2/E]32 A}
<], [NuclearWeapon, locatedIn, Location], [Nuclear
Weapon, NWQuantity, 2|E{E Abg]ie]q, njA Eg
Z u([$x, $y, Sz THE BE R F A3},

3.2. 2 Hst
the-0 2 T HIRS oS3 o] HAH)
A4 4] RDF A< A§L

RDF AZHI a= <subject, object, action, sign,
ype>2] oAl 7l REE TR

- subject= HFo| FolA|= FA o[t

- object= WTo] ALF= AAZ A2 3] RDF
Hedol| ¢Jsle] miA == RDF Ez]EE°|th

- actione objectol] & 3= A4S 7]=3hH,
£ QFoM= 4 £4] AellA4] RDF Hlo]e|e] A
= Aol E e g, ¢7] dale =z Agkgi)

- sign € {+, -}o|H, + 3. &3} action®] -4
< - 33 2F action®] AF-HE EA| T

- type € {L, R}o]#, L (Local)-2 H%e A3}
(propagat10n)7]— 3|3 RDF Ez|Zdvt AHL4=+=
71& %A%, R (Recursive)w dgHY a7} 3
7 RDF Ez|&2] EE 314 RDF E3E (0|72
subClassOf, subPropertyOfe] E£§ Aol |3}
A ol=oj Aol 84S FAIRCL
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3.3. H AsH| 2ist RDF/RDFS 3 EAMQ| A 24

£ A7) 48] RDF A Ao 82 € ARg-Alel|
wE RDF 9 F4¢] AlZ& (fine-grained) A 2
(information hiding)o|t}. 9|2, <Dave, [$x, manufac-
tured By, $z], read, -, R> A Aglel] we}, 9 ARS-A}
DavedllAl= [23 2]¢] RDF F-4{oll4{ <manufactured
By> 44 -3 Holx| gole} e}, 2 WelAle =3
A% W2 Wike) w2k RDF dlojEle) o}l Y-ato] &
dx]ofo} stz A& Aogir). WA RDF A ¢l|4¢
AR eue] muo ppF E|Zxe] v 3k 3
(Fex & 2’2 URL A, 39 k&, 2HE
Ayl met 2] 2AEA, (X 2] o F At
=3 RDFSo|A 9] AR 2 322 RDF =049
r, p 3ol ot e EHlA B2 A9 A FE]
Holz| oA Hth o 13} 2§ 3l o] & Avgtt

ol 1. A d3 <Dave, [$x, manufacturedBy, $z],
read, -, R>9l| w2}, Daver [1¥ 218 RDF 4] l|A]
2] <ex:manufacturedBy rdfiresource= "ex:Central
Co"/> H&3 HKEF 19 RDFS A A9
manufacturedBy A ¢] F-&, & <rdf:Description rdf:ID
= "manufacturedBy"> ... </rdf'Description> H-%#-3 &
a4 §ith 3|9t o] A% URI “ex:CentralCo”7} #H=2
sl AA JiAle 29EA] @ect ©A URIS #E
TAES & 4 9A e Aolrk g E A H
&+ <Dave, [SpecialWeapon, locatedIn, $z], read, -, R>
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HZ2 1, Weapon RDF Schema | £A

(?xml version="1.0"?7)
(rdf:RDF

smlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-
ns#” xmlns:ex="http://example.org/schemas/weapons#’)
{rdf:Description rdf:1D = "Weapon")

{rdf:type rdf resource =
"http://www.w3.0org/2000/01/ rdf-schema#Class’/>
{/rdf:Description)

(rdf:Description rdf:ID = "manufacturedBy”)

(rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/>

(rdfs:domain rdf:resource = "ex:Weapon')

{rdfs:range rdf:resource =
"ex:WeaponCompany”)

{/rdf:Description)

{rdf:Description rdf:1D = "WCade”)

{rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/)

(rdfs:domain rdf:resource = "ex:Weapon")
{/rdf:Description)

{rdf:Description rdf:ID = "Quantity”)

(rdf:type rdf:resource =
"http://www.w3.0org/1999/02/ 22-rdf-syntax-ns#Property”/)

(rdfs:domain rdf:resource = "ex:Weapon')
{/rdf:Description)

{rdf:Description rdf:ID = "SpecialWeapon”)

{rdf:type rdf:resource =
"http://www.w3.org/2000/ 01/rdf-schema#Class”/>

(rdfs:subClassOf rdf:resource = "ex:Weapon”)
{/rdf:Description)

{rdf:Description rdf:1D = "SWQuantity”)

{rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/)

{rdfs:domain rdf:resource =
"ex:SpecialWeapon”)

(/rdf:Description)
{rdf:Description rdf:ID = "locatedIn”)

(rdf:type rdf:resource =
"http://www.w3.org/1999/ 02/22-rdf-syntax-ns#Property’/)

(rdfs:domain rdf:resource =
"ex:Special Weapon”)

{rdfs:range rdf:resource = "ex:Location”)
{/rdf:Description)

{rdf:Description rdf:ID = "Location”)

(rdf:type rdf:resource =
"http://www.w3.org/2000/ 01/rdf-schema#Class’/)
{/rdf:Description)

(rdf:Description rdf:ID = "Country”)

(rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/)

(rdfs:domain rdf:resource = "ex:Location”)
{/rdf:Description)

{rdf:Description rdf:1D = "State”)

(rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/>

{rdfs:domain rdf:resource = "ex:Location”)
{/rdf:Description’

{rdf:Description rdf:ID = "NuclearWeapon”)

(rdf:type rdf:resource =
"http://www.w3.org/2000/ 01/rdf-schema#Class’/?

(rdfs:subClassOf rdf:resource =
"ex:SpecialWeapon”)

{/rdf:Description)
{rdf:Description rdf:ID = "NWQuantity”)

{rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/)

{rdfs:domain rdf:resource =
"ex:NuclearWeapon”)

{/rdf:Description)
{rdf:Description rdf:ID = "ConventionalWeapon”)

(rdf:type rdf:resource =
"http://www.w3.0rg/2000/ 01/rdf-schema#Class”/>?

(rdfs:subClassOf rdf:resource = "ex:Weapon”)
{/rdf:Description)

{rdf:Description rdf:ID = "CWQuantity”)

{rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/)

{rdfs:domain rdf:resource =
"ex:ConventionalWeapon”)

{/rdf:Description)
{rdf:Description rdf:ID = “ownedBy")

{rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property’/»

{rdfs:domain rdf:resource =
“ex:ConventionalWeapon”)
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{rdfs:range rdf:resource = "ex:Person’)

(/rdf:Description)
(rdf:Description rdf:ID = "Person”)

{rdf:type rdf:resource =
"http://www.w3.org/2000/ 01/rdf-schema#Class’/>
{/rdf:Description)

{rdf:Description rdf:ID = "Gun”)

(rdf:type rdf:resource =
"http://www.w3.org/2000/ 01/rdf-schema#Class’/?

(rdfs:subClassOf rdf:resource =
"ex:Conventional Weapon”)

{/rdf:Description)
(rdf:Description rdf:ID = "Rifle”)

{rdf:type rdf.resource =
"http://www.w3.0org/2000/ 01/rdf~schema#Class’/>

(rdfs:subClassOf rdf:resource =

"ex:Conventional Weapon”)
{/rdf:Description)
(rdf:Description rdf:ID = "RQuantity”)
(rdf:type rdf:resource =
"http://www.w3.0rg/1999/02/ 22-rdf-syntax-ns#Property”/>
(rdfs:domain rdf:resource = "ex:Rifle”)
{/rdf:Description)
{rdf:Description rdf:ID = "Missile”)
(rdf‘type rdf:resource =
"http://www.w3.0org/2000 /01/rdf-schema#Class’/>
(rdfs:subClassOf rdf:resource =
"ex:Conventional Weapon”)
(rdfs:subClassOf rdf:resource =
"ex:SpecialWeapon”)
{/rdf:Description)
{(/rdf:RDF"»
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