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Abstract

This paper proposes an algorithm to transform RDF(Resource Description Framework) models for
ontology into CPN(Colored Petri Net) models. The algorithm transforms the semantics of the RDF model
into the topology of the CPN by mapping the classes and the properties of the RDF onto the places of the
CPN model then reflects the RDF statements on the CPN by representing the relationships between them
as token transitions on the CPN. The basic idea of reflecting the RDF statements on the CPN is to generate
a token, which is an ordered pair consisting of two tokens (one from the place mapped into the subject and
the other one from the place mapped into the object) and transfer it to the place mapped into the predicate.

We have actually built CPN models for given RDF models on the CNPTools and inferred and extracted

answers to the RDF queries on the CPNTools.
» Keyword : ontology, RDF(Resource Description Framework), RDFS(RDF Schema), Colored
Petri Net
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Shobe 5402 XML A7 dbA o g ALgErt. e
U XML slo]H9] oju]E Fdske 71%5°] §ivk. RDF=
olgfgh XMLe] §-&3 F-io] B wloly ®dlolt},
AMEARE RDFSEL 8w dojE o &ale] e 805
gosta, oW FR[L A oW Z2FE}L AEHEA,
)3 WAE el ofd BA} deA A 5 3l

RDF9] 522 dEgjo|=gle] Ades BAlehks Ao
2, LS BARRs 718 ¥F2o& Fol(subject), &°l
(predicate), ZA|(object)Z T4 4 (statement) S
AHE-gIE,

dE Eo, 3528 AAHE Y o]E& (Crigoris
Antonioue| oV eiE 45 W= rdfe] o= thadt 2t}

Bl X

{rdf:Description rdf:about="352")
{uni:name)Grigoris Antoniou¢/uni:name)
{/rdf:Description)

RDF =&l RDFS #o]oj¢} RDF #lojoj= =,
RDFS #lo]o]= RDF Hlo[g] Rdd] Algs= g0l %<
gt} RDFSell A= 7124Q1 folof a4l Zefj2~9 &)
Al Z29E] (property) 7} Atk @A Sl 2ol = rdf: Resource,
rdfs:Class, rdfs:Literal, rdf:Property, rdf:Statement
Ao lecturerghs ©@ol7k ¥4 o]g o2 AT
1 Aol rdfs:Class A de v 2o}

o

(rdfs:Class rdf:ID="lecturer”)

A Z2HE|e] FFHE rdfitype, rdfs:isubClassOf,
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rdfs:subPropertyOf7F 928, rdf:typed Fol7} AAs  EAL oulsls B AAE AAstn, o] AAle Fo, &

= Aol AA A (E2) 9] AxEx(instance) 9+
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{rdf:Property rdf:ID="phone”)
(rdfs:domain rdf:resource="#staffMember’/)
{rdfs:range rdf:resource="&rdf:Literal”/)

{/rdf:Property)
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1.1 rdf:Resource
rdfellX= 54 olge] TLe S At
01 D} A ek AERE ARSshe EE A
CITHH"O] ZE|Z %5_ "949318"01] 9|3
Pﬁxh. a9 ol
rdf:resource?] Gﬂolr/]'.

{rdf:Description rdf:about="CIT1111")
{uni:isTaughtBy rdf:resource="949318"/>
{/rdf:Description)

{rdf:Description rdf:about="949318")
{uni:nameyDavid Billington{/uni:name)
{/rdf:Description)

1.2 Reification
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{rdf:Description rdf:about="2%")
{rdf:believesIn rdf:resource="#Statement123"/)
{/rdf:Description)

(rdf:Statement rdf:about="Statement123")
{rdf:subject)d 8{/rdf subject)
{rdf:predicateyowner{/rdf:predicate)
{rdf:object)xxx{/rdf:object)

1.3 Container

ofe] ALEY] IS shte] 992 A= 5 =S 3§t
7] 915l], RDFE containerghe 84F Alg3it}. Al 714
4ol container’t EH )5S rdf:Bag, rdf:Seq,
rdf:Alte]t}. rdf:Bage o8] ARKER TAEH, 74 94
Sl 97t itk ololl whele] rdf:Seqd 7Bl T
3 Aasd —v‘Hﬂ Athe Aol rdf:Bag the Aol &

W rdf:Alte] B¢elle 74 94 T shint AldEn. 4
ZA7F 7949352791 AP 7kEAle #Ee] “CIT11127¢
"CIT3116"4S %23 container? dl& vkt 2t}

(uni‘lecturer rdf:about="949352")
{uni:coursesTaught)
(rdf:Bag)
{rdf: 1 rdf:resource="CIT1112"/)
{rdf: 2 rdf:resource="CIT3116" ---/>

1.4 Collection

Container®] 7/ 945 X3¢t Aavto 2 bgeh= W
HoZ  collectiono] ARgETt  tEe "CIT211277}
"9491117, 7949352, 79493157l 2J5le] 7124A| 1 &
Al 7t = Aol gltka sl el

{rdf:Description rdf:about="CIT2112")
{uni:isTaughtBy rdf:parseType="collection”)
{rdf:Description rdf:about="949111"/>
{rdf:Description rdf:about="949352"/>
{rdf:Description rdf:about="949318"/>
{(/uni‘isTaughtBy)

{/rdf:Description)
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{rdf:Description rdf:about="318")
{uni:coursesTaught)
{rdf:Bag)
{rdf: 1 rdf:resource="C1117/)
{rdf: 2 rdf:resource="C112"/)
{/rdf:Bag)

o]AL "3182 C111& 7t=24t} ¢} "3182 C112& 7}

2GR F RgoR ¥ 4 Aok 2ol HEe ol
i 0] B A0 Feldos oleld B 8

T A 5 298 v,
OK &5 AHgste] w53 Hl

RDF2] collection=
Alt 32 thol Bol=

2 EFS A It
color TenO = int with 0..10;
color Tenl = int with 1..10;

Fun OK(s:Ten0, r:Tenl)=(r (= s):

& Eol, et & e OK 357t 4 885
50%= el (OKH] sit& 52 slo] &) F< gkol &

olH "352"% ol "318"% EZS WEEE I}

(rdf:Alty
{rdf:li rdf:resource="352"/)
{rdf:li rdf:resource="318"/>

{/rdf:Alt)

Seqe 418H containere|t}. A8 #HEZ] yloA A
7t e YAES Fdd]d A3 A5 FE BBt

Jd& & %ﬂ 2 rdfiseq= (1H 2)9 2 2

HEz oz WakE (a3 2ol 1'( ] W gAES
ofmgit}, (a9 1>4 Edx o] AslEw Seqrt o] 1
F2EZ {7} 12, (i, CID)7} (1, "C1117) & tix|=]olo}

dth, Awdn i+1, & 27} 1 AR HEopla,
Seq™(CID]), & ("C1117)o] ¥ YAE 2|2 HEoRIt}
o] EdxMo]l m Zwspd u]sd dhoz [('C1117

"Cl112" e Bl=Ert AEH.

(rdf:Seq)
(rdf:li rdf:resource="352"/>
{rdf:li rdf:resource="318"/)
{/rdf:Seq)

TACII1Y
1'(2'C1127)

T2l 2. rdf:Seqe| Z mEZ| Yl 2
Figure 2. A colored Petri net model for rdf:Seq
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¥ 1. RDF/RDFSe| Ze| HER| Yl sigt 2ajs
Table 1. Algorithm to transform a RDF model into a CPN

RDF/RDFS Edle] CPN ¥13 duel&
- 92 : RDF/RDFS 2¢
o : e v=e] Y 5e

1.RDFS9A resource, class, literal, property,
statement 5 4 FUAES Ve 2y HER

P %H]O]ﬁ ujg gt

2 RDFSoA subClassOf #A19 subPropertyOf o
AE subject class/propertys YERE Z#o] A9
EZS object class/propertys UERiE Zgo]~
2 Holshz ERAE EYste] Ay HEe] dlof
ERdiT}

3.RDFSeIA Z2HES] J93t x93 7Fule],
< JeilE Zdolxg BT x9S Yee
ojxo] EFZ0T FHH FAN EES X2
ElE Eglo]~R Holate EdAES E=1isi
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Fol, o], MAAE A4 FHlo] 2ol wigsla, F019}

2]
S}
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L
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MAS VERE EZoa Y S8 ESS 20
2 el Zdo|~g Holaks EdAAS A 7

E Yol =518i}

£ Edlolz0) wigsA
AA 25 et

(7h &7} rdf:typec]d &

Fol & Yeill= EES
U Zgo]~= Ao

(W containere] Z-fole Al 7H4 +3 Bag, Seq,

3L,
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1. RDF 22 o] A mEz| W =3

(a7 1)l Boli= RDF 2dlS 2 wEg] vlog wgls}
A (¥ 3)7} Aot (a8 3)elA ax EdRA ], 125 A9
3 o] B ] Ee] v 15E @A 3ellx] HjEc,

professorlD = “p1’| “p2’|..; Asso.ProflD = “David"|ap2’|.
Assi.ProfID = “asipl'jasip2’].. ;
Aca_staffID = professorlD + Asso.ProfiD + Assi.ProflD;
stafflD = Aca_stafflD; CourselD = “DisMath”

<Literal>

<staffID, Literal> <stafflD, Literal>
' <, phone

<CourselD, Aca_stafflD>

involves

“DisMath”
©

02| 3. (32! 1)2| RDF 2| Ze HE:| ull F6l
Figure 3. A CPN representing the RDF model in
Figure 1

A 1914 id, Literal 5 5& Ze|xe Zavje 747}
o] wjBE ZYo|~ES EUTIT}. DAl 2014+ subClassOf
(t3, t4, th 5)¢F subPropertyOf(t6) 55 E#ir|Adoz
VERdTE, B 3ellM= 293 d9S 173 t84F A #
Eg dlo §kgsitt @A 4ol 13 128 =3k
David$} DisMath7} 242} professor$} course 38U 1}
ERdt}. 22]2 "DisMath isTaughtBy David'E t6<] 7}
o mdgtt

2. rdf:Resource &4
=

rdf:Resource 42 Rds= WS odut E3-8 v

t W3 g8c] ¢l “CIT11117¢]  “Discrete
Mathematics’©]1  resource  9493180] 7}2XH,

949318¢] "David’e]a Associate professorgh= B3-S
28 e Yoz g3 (ad 4)9 2}

isTaught
By

[w=CIT1111 and x=949318
[x=949318 and y=David]

[x 949318 and y=Associate Professor]

Associate Professor

T2 4. rdf:Resource?| Z{ HIEZ| Ll F& Al
Figure 4. An example CPN representation of
rdf :Resource



RDF 292 ZY HE Yoz st ¢ngdF 179

3. Mol vzt
(" 5)e AA7F F2AR] oF Hole
(11).

RDF =2dolt}h

htlp:www example. org/staffid/85740

hup Iwwsw example.orgierms/address

hitip: v example. :mfeddrasldlﬁswu

nitp: . example. ovgﬂtevms/cw ty hup Mwww.example.orghterms/postalCode:
Bedfcrd m 730
hitp:/fwww_example.orgierms/street http:IMww example. orghermsistate

1501 Grant Avenue Massachusetts

32| 5. RDF 23] 2%yt 7x8fel 222 of
Figure 5. An example structured object in an RDF
statement

o] a¥e uf¥EI) 8674090 AU(staff)e] FA471 Al
(city), A@l(street), F(state), FHHZ(postal code)Z
TR ATS BT}, o] Ao, F2AR FAHE o] T4
o] T2 FHolM= 2o o] ajlA7 F2A AdE vEe]
5 Zavt sdovt, o] FxAL A7l AT 5 A}
A A B Fa Al 2 W = ok

(28 6)& (2 59 Ay HEH Y B (a)= F

7FHE el FxE AFola (b)e 2384 2 ZFold

hittp:/a
W eXample, ©19/staffic/gs7,
40"

“http...740"Bed...730")

staffAddress

“http...740"Bed...730")

staffAddress

T8 6. (T byol Z] mEz| Wl 22 (a)FTt i
RojM Z=xE 2 (b)JZX| k2 82
Figure 6. A CPN representation of the RDF statement
shown in Figure b, (a)adequate if ‘address is
referred by some other statements, (b)adequate if
‘address’ is not referred by any other statements

4. Reification
reification €018 Zdo|22 Yehll= duk9l uhy
< Agslo] Wgkaltl 27X 278 reification®S WS

s (ad I 2L Ay HER vleg wged 4= ot}
A EdxA] rled] 2491 “Sta..352"E “Statement
About9493527¢] <kxloa1, "352"%= "949352"9] <kajo|t},

<Statement> ¥="5ta.352" and y="352"] .statement, lecturerID,>
"Slalemen'AbuulQAQBSZm x> I

0-

subject

< lecturerlD

“949352"

<statement, lecturerName, >
<X y>

<lecturerName > object

[x="Sta..352%and y="name"] «statement, predicate,>
<predicate>

predicate

D name”

T2l 7. reificatione| Z2{ HE2| 4l 2
Figure 7. A CPN model for Treification’
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2] YlellX] RDF Aol tiet @2 Tohs WHe ol

41, Ae] "associateProfessort 7ol ¥ associate
Professor® A2d AAEE Foh= Ao gt g2 <
Zgol~o] Q18 F Ax EdAXMSH Aursle] TS et
t}h, o2 o] (2¥ 3)ollA, o] Aol th3t F-& "David 7}
Nl=4

e

9] o1

SRR e

staffMember Z|°]
T empty) o]t

Astafﬂ\/[emberﬂ] gt T
Z A Eaﬂ;qk}o] %}%_‘i
’E}?%(lnhent) A2/ B o= Ao, dE E

A staffMembers} 22 Aolel] gt B2 staffMemberol

ETS Addke BE AYeAE ddste] 7ot
(¥ 3)¢] ASole "David’ & Adshke & EMXA

< At T o] EZE Academic_staff Z#|o]2E o3}
3, T A staffMember Z#|o]22 Holghozn T +

5
&

theat 22 Aeld tig g golakdl 73 4 sivh

Select X, Y
From {X} isTaughtBy {Y}

ol Aelell thsi] e AER) Y2 &2 EdAAS
ZAate] ("David)E A8sta (‘DisMath”)= Adect.
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Figure 8. A CPN model, built in CPNTools, showing the
answers for some queries
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