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2 o P9 3543 21T P4 ¢ AR ALE 2ok YA ol & U AWE o S B
840 FUketa Stk dA oot AR F 1A ®Fo] EAsted sube ISO/IEC JTC 1 #8Y E
H9(Topic map)¢]il, th& e W3C EF< RDF(Resource description framework)e]t}, Z1#v} Al
W 9o Eg9e H84 AR RDFE 43 ARXUE BF QA& F Slojof =g EXq)
3 RDFZte] A%g-840] &78r ol 93] EXuly} RDF 43384 FAE #4237 A% o
2] WE WEe] AdEo] grh 2y 7| PYHEL 9n|9] &4, BRI 7E BRLY =59 F
7b % 22 EAFASE AYZ Atk o] =EAAME oj#E BAE sidsy] 9T AEE P
NOWL (NO structural Warp and semantics Loss)& A ¢H3ch A¢he WS 71& Wy Hls) B9
W Bl ou] T2E A BEA =29 AAE AASE 5 98 714 FEE Adoh

7199 : EX9Y, RDF, A1AE 4, 4 wedelet

Abstract Need for machine-understandable web (Semantic web) is increasing in order for users
to exactly understand Web information resources and currently there are two main approaches to solve
the problem. One is the Topic map developed by the ISO/IEC JTC 1 and the other is the RDF
(Resource Description Framework), one of W3C standards. Semantic web supports all of the metadata
of the Web information resources, thus the necessity of interoperability between the Topic map and
the RDF is required. To address this issue, several conversion methods have been proposed. However,
these methods have some problems such as loss of meanings, complicated structure, unnecessary
nodes, etc. In this paper, a new method is proposed to resolve some parts of those problems. The
method proposed is called NOWL (NO structural Warp and semantics Loss). NOWL method gives
several contributions such as maintenance of the original a Topic map instance structure and
elimination of the unnecessary nodes compared with the previous researches.

Key words : Topic Map, RDF, Semantic Web, Conversion, Web Metadata
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He §F B AKE AdgiEl a3y Egys
RDFE AlHE Y& 5402 3UAE 2F O& 72
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F3tx ok o]AT A& HAse B TgHo|w
B AgE Y AES YsiHeE F v AE
YB3 RDF)ZY AEng 2R F#71 7bssjor @tk
ol Rt} ookt ¢ AHEz e vEeidole S8 7}
oMl Bte] AT AlHY @ HAFe) v 5+ Ak

EX9Y3 RDF PR Zing 2 I/E 9 E
5 =dy RDF 2d 7+ d3e 9% a7 42 &
e Agsn ohel 2y ol &Y a7 2

A= v 22 2 71 2AAE Ado. '

+ 2283 ==(Blank nodes)®] #i4o e <3 wWyA

o] L& 724 Efn
+ 71 ou) 7229 YF(Warp) ¥ 4% 9v B

(Semantic relations)2] €4
s BAIF om FRZ Q% 9n Ao P 2ov] A4

o H& E7t

o] =RdAM= T2F 3 L HH &4 Qo] E
W& RDFE ##she A2 Wi A 72
U e B ropic 849 association 8.4
ZAog Jdug =353, EAWUY role 245 7H3)
ol wet ou) AR &4 FEsigny. weba ol
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vl FEE role RA2E F3lo 2 5 Y= @
2dg Atk o] =&AAM Altdls WL NOWL
(NO structural Warp and semantic Loss)ol&tz %
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el oigk A7E BT

2.1 EW3} RDF A7)

Egge ¢ oA AR AAE VEsta tEE W
He s Adx A FPdth EGPES AW
Aol AUl subjectS FABIAL subjectt BAA
< AH3H7] EFWLS nA HolE 2 E(n-ary
labeled graph)2A] =t¢} olmzm FA o UT}5).
ag 12 By 7R3 23§ BAFrh

- -
a% 1 VIRAY BYY 23

ARALE topicEk BIY T FRAHL] FAE
AYE topictte] BAE associationS 2 2| Fl
N topicEE roleg E39 association BAH N
982 s €

RDF= dEldlolelE FAst] 9 8570 A9
gt 2w E 435 o)Ed $ U=EE 3] fste] W3C
o o8 MEHAAML]. 2@ 2€ 7|23 RDF £3&
HojErh

:predicate
Cosubjeet DPPHRE [0 ohicer |

a9 2 71834 RDF =3

RDF 2Z(RDF Scheme)&
object?] Aoz FAALE

A9 1. (RDF 237) S, P, O& %47 subject, pre-
dicate, objecte] Agolata 7MAAE wl, RDOF 27,
RE thga Zo] 3-%&E Zd"E

R=(S, P, 0

2.2 E4|M-to-RDF Hgh dhY

AGH Adg o 84 FUE st dgd
EZz RDFZ W o] ARF=EATH4539] 4=
E¥y mdg RDFE E¥H3= IS AASEM E
Y9 RDFRLE] ofv] n@g 7ME3le® 37 $AsiA
°|E7tY AMIE % A2E AFE WAHIFT A
ol XMt o3 (Mapping vocabularies)& AMg3le] EH
W 2dg gl ute} AR =g NFE WE
o] 7¥Fsdh} A2 wig olFe] Algow V|E EXY
J2EHAES AP ofFe] uel ARAgsor st AHE
g0l ML o3& ool e BHe Adrh

[l EFYe] ==F t-nodeltopic node)$}t a-node

subject, predicate 2
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node)& EF3Z tnode® RDFY
resource® a-nodeE RDF9 predicateZ W= =
= F3oll 71Wg W s Adstdnh 28 role
45 %E—J SE fEoz AR B0 TH role

(association

< 539 FEE 4 v ARY &85 2 B
w9} gssociations ZFAO 2 RDFZ9 WS 3
oz W o)F °ﬂ ojujol gk WIS gt

[8]& RDFY 71E3z2E Egwo= wHelsl
I 19 E% “J“@% Aeralact. topic role
A& RDFE A3l Ao¥ RDFite] #AE thA]
s, B4 Ao} Al Y :E=(Blank node)E F7t
goayn FRALT ER A ZAAE YT

[l XML EdH¥9s RDFZF wHg 93
XTMZRDF H&7E AAeuct o Hgﬂg% wHae 9
3 AEL oFE AEFoEN JIE E}
£ a2 AMEEA Eae EAE Adoh °P% & role
S48 71RO ZH roled B3 =E2E 5 Ue 99
ARE FAeA At

) Fl[‘
1o o
e o

3. NOWL ¥

o] FeollXe o] =AM Atdle Mzg A WY
9] NOWL(NO structural Warp and semantics Loss)
wde) Ade a4sm 1 P2 R ¢nE 59 o
st 71&gh)

3.1 NOWL HZW4|9] 7|2 71d

Eg9y RDFE fARE da 598 535S Ay
AL N2 g2 2375 78S Adth RDF 1#HZE
subject$} objectE GERE F 9 =9} o]ES o
Asle 3] otz pAE ol mdolm, subjectst
objectit FAT WFHE /HAch wbd BN ogx
= topic, role, association®] 247+ Y =2 F
AEI o) =7 IAlE YY) olmz AYHe

n-ary 2z mdolrl, BEHWE RDFY= @8 @4

o WEgol giok
E99e RDFE Wased o 4% 308 24
s A Bk Fher

= O 7o WMo B3R FHE
= AT @ aa ZHldAq AYs 49 9r] &4 2
orle) F2A gFe] glojop ke Moo ey
2270 A8F 71&S HEAQA WE WY F (4] [9]
= AZE HE gt [Ble Bl 74 O#F @9
A HEIT Sick

TE 3% 2 AE By IUZE e BAL
¥ 3& EXYs RDFY WES fsty 7@ d7%
ol Wol AMeta gle EFY 7|2 AFolth

Fold =ERlE [8]9) WMS T3 RDFE HdsH
Y 4% 2ok a9 40A, A2 2§ 2Ig) s

TE 3 By Z)EAE oA

@ tm-instanceOf

tm-topigassocrmember

role

tm-topicassocmembe)

ingtopic

opera
2% 4 [8ld 93 wEE RDF 28i=

Haole Z3hE o] YA && {Associl, Assocmember:l,
Assocmember:2)8} 22 F/HHA x=E0] AAHH
ol AAHY Fxo BIZE FI/MIIE AH/E 2
BaiA Hok L3 F7t =525 Pudd glo B8R
%o Yool WAL AEF wEr BB BAS #A
of d olsE o1gA 3dith

a9 39 By AABAE [5]9 HE RdS &
& 7%, ®E RDF :L?/HE% o 59 Zth [5ldA
Aorst W wde (819 W wdxe @ wE 2

Compose

composer

5lell 2l =

¥ RDF 8=

3.2 NOWL iz pel

o] RN AMEF ®7) B 7)Es I ovle & 1
7} e}

NOWL =42 J#5(=34), £3(RDF) 2 #HE ¢
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®1F8 %7 ¥ 7%

™ g geiz aed

Egq AAvAE ouidiy], EYY gz §Y | ¥Je] RDF A2"EE TASE objects T R

object Q2R 2E ojv

RDF ¢2®2E ¢fujdis, RDF 229 59%

RDF | sez wre9

¢)¢]¢] RDF QU2H®2dXN subjects} objectte] BAE
B #E predicated] A2

d9e] By Jd2HAE TAH3E topicsE F9

b stz 9 topic d2dAE 9o

ol | g ™3] s ME BT predicate NEB2

e)e] RDF A2EANX subjectdt objectits] BAE

dele] By A2-2M fopicte] BAE He

a | . o
" | 8= association 82

RDF Ex E¥Y 2HZdA =td 3Fsle RAoZ,
topic, role, association, subject, object & JERY

dele} Egm AAE2G A topico) associationll
A ZHAe qgs HA i role Q2V2E v

el EFw AR T ZoA ==3t BA S)
2= arcE ¥¥

4eje] RDF QI2BAE A3 subjects 9
32 AA subject Q2EAE 9)n|

Folx EXY xRz 229 RDFE HBE arcE
" | X835 ©)E9 3§o] RDF Q282 g F4%

£ A AT 49 A REe=E FHHS sk
A9 2. (NOWL: NOWL ¥g =d) 93 g &
g Axvlxe] A TME 1, U8 239 RDF ¢
2829 F3E 0, 182 ¥wE I8 M) st |
F g A REA O, © @S B4 IE, SP, AE®}
I PE& W, NOWL= v o] Felgch
NOWL I, O, Mf)
oI = (TM; | i = AA EXY <l
A&®2} = 3 TM; = TM
-0 = {RDF; | j = A RDF Q282 F ¢99)
A2®"2} = ¥ RDF; = RDF

*Mf = (IE, SP, AE)

Aol 2014, Wd I+ Mfe Al Ao & g g5
(IE, SP, AB)2E 35T °|& Z} ¥ ¥® g5
<2, AR £YPEH Y, 9 P HAF 7
T I 9% FAES Add IE, SP, AES] tid
TEE 22 A9 3, 4, 58 2}

R 3. (IE: subject9t object 218 ¥ W& ¥
) 98 w9 EYY Ax®laz BEH  subjects}
objectol AFh= 24E FE319 subject$} object
Ao JEQ (S,008 A9Fd.

IE (INig, OUTyg, IiE)

*INig = TM = 2 TM; = {TMi | TM; € TMai,

i= # of Topic map instances)}
- TMy: 28 E¥9 QAHA
cOQUTE = (5, 00 = (S, 0) = {(S;, O) | Sie
S, 0,0}

I AFAA A8 gAge) A%

A2l 45 IE9 AR subject®} objectE7+] BA,
& predicateS A |33l subject, predicate 2 object
2 4% RDF E##[RDF statement) JIS, P, O)
& AARSA Y. predicate®E A23le RDF state-
mentE MAsE F4E SPn & W o3 gt}

2B

DEE

of

A9l 4. (SP: predicate /B33 = &) 39
39X F29 subjectdt objectite] BAE AHolgoz
A RDF &3 A (S, P, O)F AAdsc # A#
o)t Ae] 39 ¥ Wg g [EQ FAR OUTe
g SP ¥ g g9 948 INeH AFodta
predicate® A%e w3 AY A€8 A7 RDF
228 247y Isp$t OUTspE A3

SP (INsp, OUTsp, I'sp)

«INsp = OUTiz = (8, Q) = Z(S;, 0) = {(S;, O)
| Si€S, 0,<0)
cOUTsp = (S, P, O) = 2(S;, P, O) = {(S;, P,

0) | SieS, P,eP, 0,0}
o I'sp: predicate 39 2 RDF &% A4 #F3EY
A%
nAEte g SAF RDF Zd =9 WS dsiMe
) Ay Fe Hgo] aFEH o] Athe Y3
TdrE AEolEtn & W, AEE t3 Zo] HoHh
Aol 5. (AE: <}9] A ¥ W@ ) RDF 54
¢l ARAY i A de 2HRE AP
AE (INag, OUTak, T'ag)
*INap = OUTsp = (S, P, O) = Z(S;, P, O) =
{(S;, P, O | Si€S, PiEP, 0:£0}
*OUTae = Z/(S;, Pi, O)
e Iyp: AREQ 99 X w3 A%
3.3 HE 7
ol AolME BT A Vg FAT FH) Yo
71€%t ¥4 7iEslRel, NOWL ¥ Zde Y
W A2EAE Y ol WE 420 MfE B3 RDF
J2E2E ATk Mfe & H@ s IE, SP,
AEZ FA4H Jeon &35 A4t €& Adrh
ety HE duEL A 3 gAR oFoiAH A
AFJ] gaeiEe o 2o
# FUNCTION: Mf
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# IN: 2TM;
# OUT: ZRDF;
START_FUNCTION {
IE (IN: ZTM;, OUT: (S;, O {
Select topics and roles from TM;;
Convert topics and roles to subjects and
objects;
}
SP (IN: XTM;, 2(S;, O, OUT: Z(S;, Py, O) {
Convert associations as predicates:;
Convert roles as predicates;
Create new predicates;
Remove duplicated predicates;
}
AE (IN: X(S;, P, O), ZRDF) {
Remove triples where subjects are
non-addressable concepts.
}
} END_FUNCTION
3 AA WE g, BES S o) E 7
FAES At 7F 1, 7wF 2, #F 3, 7F 4,
2] 59} o] Aojgrt
& 1. (Iigt subject$t object 28 73&) EQY
A2EA TMAA topicH roled &3l RDF =@
) subjectSt object® APF AT
rlla: (&, Si) — (t, OJ /* t; has an association
relationship with tx/
rl1b: (t, O) — createPair (t, t;) = createPair (s;, o))
rl.2a. (t;, S)) — (t, OJ /* ti has an association
relationship with t+/
rl.ob: (t;, O;)) — createPair (4, t) = createPair (s;, o)
rl3a (r, Si) — (r;, O) /* ri and r; are connected
with a same association*/
rl.3b: (ri, O) — createPair (ri, ;) = createPair (s;, o)
rlda. (t; Si) — (ri, O) /* ri is a role of t; */
rl4b: (ri, O) — createPair (t;, ri) = createPair (s;, o)
risa: (t;, Si) ~ (ry, O) /* rjis a role of t/
rlsb: (r;, O) — createPair (t;, r;) = createPair (s;, o)
T& 16 g8M FAR EFY JALHAZRE sub-
jects} object 9 AT T(S, O)F Lod tLL
predicated F3A Bk o= A9 49 SP 59
T3 Al pE 53 olFzin
w3 2. (I'spi: associationd predicate® 2 A 2]
e W) EFPANA associationS  topiclt EE
role?r] ¥AZ AHLE + Urth
r2la (4, S) N (G, O) — (a, P) /* a is an

association between t; and t*/
r2.1b. (a, P;) — createTriple (t;, a, tj) = createTriple
(si, pi, 0i)
22a (ri, S;) — (5, 0) — (a, P} /* ri and r; are
connected with a same association a*/
1226 (a, P;) — createTriple (i ,a,r;) = createTriple
(Sj, D, Oj)
role © topic7tel #AE UEhT predicate 22 W
=" 5 gk o] W, topicZte) #AY HFAHL 1T
ot 3}, 0] subject7t Bl t27} object7t HH 7t
predicate®] ¥1, tz7} subject7t EI 1:°] object7}
H9 79| predicate®] BTh olF AYstH wA 33
2t}
2 3. (Ispz: role predicate® 22 A9 13)
EINAA roled topicit BARE FE = dth
r3la (t, S) A (4, O) — (i, p) /* 17 is a role of t%/
r3.1b: (r;, p)) — createTriple (t, r;, ;) = createTriple
(si, pi, o)
r32a (t, S) A (4, O) —(r, pi) /* riis arole of t#e/
r3.2b: (ri, p;) — createTriple (4, r,,, t;) = createTriple
(s;, pj,, 0i)
topic® role®) Z¥zt RDF 2499 subjectS} object®
HEgg & gon o|EdE MES predicateS 739
stedol gt FF 4 o] S % FAL AT
=3
T& 4. (Ispz: A 2& predicate 32 73) topic
# role 8] FAE AYs7] A3 MEZL predicate
2 A = 48 rol REe 71 FEE subject
9} objectE S OFr T Wi MZE predicate newP’
o] A€k
R41a (¢, S N (ri, O) = (ewP’, PY) /*r1i is a role
of ti %/
R4.1b: (neP’, P)) — createTriple(ti, newP’, 17)
R42a (;, S) N (15, O) — GewP?”, Py) /*rj is a role
ot
R4.2b: (neP”, Pj) — createTriple(t;, newP”, 13)
AZAA AEF FHAES /Heg WF Aide] &
HqE AL ZAd topicttel FTEE BA, F FTEHIB
predicateo] BAE 4 ok 73 29 73 344 Td
3 (S, 02 (4, ol M A FEE predicate
o] ARATE TH 244 (4, a HE TE 3¢AX=
(t, r, t)S A Aol ojx& RDFY E49
subject} object?¥ e el predicatetts F8-3t<
S it o] EAlE topico] role?] ULELo|
NFIHE= ropicT roles) BAE F3A 2 & 3
th wieka o] EAle roleE7te] #AANT association



598 ARAFS=EA : HoletH ol A 2 F A 6 T(00512)

€ predicate® WPHEE 83 topicETY AAE
association® roleg $43% c-predicate (Composite
predicate)s AATo 2N 4% 4 gl

W 5. (Ispe: AA 7A) 73 29} 3014 wAshe=

FEA EAe $4 ropic ¢, 7 association a2 WA
¥ RDF &3 (4 a, HE AAsZ, t e
association® roleg ¥3E c-predicated AAIT)

R5I: (S, P, O) = (t,a, ) N (t,a t) /* tiand &
are elements of (S, O) =/

R52: (ti, a, t) N (&, a, t) — removeTriple(t;, a, t;)
A removeTriple(t;, a, ti)

R5.3: removeTriple(t;, a, t;) N removeTriple(t;, a, t:)
— createTriple(t;, ari, ;) N createTriple(t;,
ar, t) /* ar, , arj is a composite predicate of
association and role */

4. BE oilFl

o] FoiME AZF vlolelE F39 NOWL #H& ¢
1EE o] &% W AFHE 7&F

4.1 00H 1: ECY 7|2 2

o] =FA 7 2de Egfe Ha 99
topic, association, roleZ FA4E @Y EWS 2y
3t 710 Be BH ATENAN FEHo=Z 8
I e dA(TE 3)E o)E3h

1) Subject9} Object 43

2¥ 39 EYY dqAd 73 1L 3839 topicHh
roles %39 AR subject®} objects 19 67
o yds Fdae o5 2o,

(S, 0) = { (Puccini, Tosca), (Tosca, Puccini), (Puc-
cini, Composer), (Tosca, Opera), (Composer, Opera) }

a3 6 A9 subject?} object

2) Predicate 39 2 FA3}

T3 1o &) MAY Y 69 subjects object %
o A (S, O FH 2, FF 3, F2 45 FE3hd
A2 doe gL gt

M;i: = (Puccini, Compose, Tosca)

M2 = (Puccini, Opera, Tosca)

Mz, = (Tosca, Compose, Puccini)

My = (Tosca, Composer, Puccini)

M3 = (Puccini, is—a, Composer)

My = (Tosca, is-a, Opera)

M5 = (Composer, Compose, Opera)

S ARelA, Mis, Mo Mz, Mzrs T3 59 ¢
{4 c-predicateo 2 HEHAY F, My, M, Mz,
Mz AR 22 c-predicate 2.2 (Puccini, Com-
pose.Opera, Tosca)9} (Tosca, Compose.Composer,
Puccini)7} A8 vty HAFHoew 18 7% 2L
AAE A Hv JE3d g8 2o

M; = (Puccini, Compose.Opera, Tosca)

M = (Tosca, Compose.Composer, Puccini)

M3 = (Puccini, is—a, Composer)

My = (Tosca, is-a, Opera)

M5 = (Composer, Compose, Opera)

% 7 predicate g9 2 AA A=

EYN9 topic, association, roled ‘thing' & T3}
=4 ‘thing'® URIE 7IA3 QlE F4 ARl 758
A (Addresssable resources)o] B &= 1, ©A
SEE (Literal, string)yl F& AR E7Fsd g
9 F= JYrH10l. 22t RDFeIA e zAHe gl=A
URIE 7HAe F4 AHo] 7l Agdeldol g}
[1). wW&lA RDFOIAE subjectt AQE dehfi=z
EZYS RDFE ®¥iE A 4 AFo] 7457 topicTh
rolefto] subject?t B % 9tk wetA ¢A% RDFE
9 WEE gsiME Fi2 AFe] BT Ade
subject2 WEE F UEEF e 73 FHEo| 87H
B ol 9% 7AE FSHE g Aok

A 6. (Faz: N A= W) AE g9 djst o
fJAe 728 Fo Lpe o 2

R6.I: (S; P, O) — isLiteral(S)

R6.2: isLiteral(S) — removeTriple(S; P; O)

4.2 GiHl 2: & YW= The Clasholl CHE ME Topic

map

D AE AR
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o] HojAE 418 A AHES EFY RO o B
3 EYY AZg troes NOWLE o]&sted wighg
ADE 71edct 19 82 & WX The Clashol thE
AZ EY § afz=zx, EFY AE Ao|EY
Techquila®) XMLZE 139 ¥ Sl AEE =
2 BEF Aol

P
’ r:band

Mick_Jones.git

r:Parson

The_clash.htm

rband,

1% 8 & ¥l The Clashol] g A& =54(16]

a8 8L thed ol 49 ERYPER FAEH A
o}
TM; : The Clashe Mick Jones® FAQoe=w
(member-of)3}™, The Clash= band®]il
Mick Jonese guitarist ©]t}.

TM: : Mick Jonest LondonolA Ejelyren (born-
in), Mick Jonest person®]il London< city
o)t}

TM; : The Clashi= [ fought the law 8 F-g5tF 20
(recorded), The Clash+t band°lil I fought
the law®e tracke]|th
The Clash= The Combat Rock-& &H-&3}5]2.
H(recorded), The Clash¥ band®]il The
Combat Rock-& diske]t}.

2) Subject$} Object ¥

238 89 AZo 3 1& HE3ld A¥EE subject
8} objectd] & (S, O)= 13 99} 2k

TMa :

VS J : i 7
. £, i i/ e K
il TS -

a8 9 74 12 F83te] 2183 subjects} object

t
T ™

3) Predicate A9 2 AA3}

2E 99 ol WA 14 o3 APY subjectst
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M; = (The_Clash, Member_of Guitarist, Mick_Jones),

Mz = (Mick_Jones, Member_of Band, The_Clash)
= (Band, Member_of, Guitarist), My = (The_Clash,

is—a, Band), M5 = (Mick_Jones, is-a, Guitarist)

Ms = (The_Clash, Recorded Disk, Combat_Rock) , M7 =

(Combat_Rock, RecordedBand, The_Clash),

Mz = (The_Clash, is—a, Band), My = (Combat_Rock,

is—a, Disk), My = (Band, Recorded, Disk)

; = (The_Clash, Recorded. Track, 1_fought_the Law),
Mz = (I_fought_the Law, Recorded.Band, The_Clash)
M3 = (The_Clash, is—a, Band), M = (I_fought_the_Law,

is—a, Track), Mis = (Band, Recorded, Track)

M= (Mick_Jones, Bom-inCity, London), Mi =

(London, Born_in.Person, Mick_jones)
Mg = (Mick_Jones, is—a, Person), M = (London, is-a,
City), M= = (Person, Born_in, City)
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