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d HOIXN2 WA 72 S5 HE0lA

AENY g0l Ufet &3 2

A O| R+ ghatof
AT U SRRAH AR AES #2n18|8 9 HILAAHY T #2758 HAC ALY

2Y 3t walnby
(mascon @kgsm.kaist ac.kr)

Moy
(ykang@gsm.kaist eau)
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=9 A9 Bug & £ Q& Yol Adolz EHY HAE9 Ho]EER Y &
A8t gt ol YEMEZRE 7L 5310 #58 7Y YEAT] dBHL FA8] 98, B =
FolMe 338 73 4] o] (eXtensible Rule Markup Language, XRML) AAE 713k XRMLS 5
ol YA e AL AHdle 5oz YA FIHL AT F AEE ALdhs F2 AE ¥4 A
©] (Rule Identification Markup Language, RIML)S} FZ&% 73 ZT¥#L 93 73 7= ¥4 99 (Rule
Structure Markup Language)2 FAIETH 53], RIML S HTMLM Alge] A& F3< HTML EAM¢) 34
BAY F J=F AA N7 &, RIMLS E3) 95jol=o] Je FH S AEsln o] 2l¥¥ 73 RSML
oz Y AY3E FHo2 AF HEE £ Qloh B =24 RIMLY A4 A Yoz 5E 748 Ay
e HAA A B FHEe HF (variables) R b (values), AFE o7, Fol9} 22 Bz 283
AEE HAs ol& HAstnA stk '

At XRML A2 W9 4%5E &38R, 309 g2 239 MAH<Q Amazon.com, BarmnesandNoble.
com, Powells.com®] 44 H#lojAE22H w4 2 LT ALY 7L 539 XRMLY AAS &3
APE FPAAT Y o] g2, Yuo|x2RE FIL 977%Y v 5 FFHL /AT FSHAJL
o, A€ TH AL B5%E ZAHH, XRMLO] 53 FA|o] #3 ARV} A 28e T2517) 3 Yo
AZRE 7HE& F28 o 583U =77 2 F ALo] JAHU

AmetE - 200540 6 WMXE: ZFY

+3) Be EASo|

2 ASH1 J= AuY § (Miller et al, 2001)
Y slo]Ad e GF vlolE ) 73S 7)A7}
ol & e FHE FH} FE3] Y3
B x=8$ 71 Qitk ¢ AeA HolHE

9 FAEE vk BA, 23 F =
€ EoplA 99 F240] AAZ wat 99

R8Y S 2047114 sk Y5 Z718a Q
olgig Jxd wa} ezt 9 7N 7)&
& ATNA g BRE B} A &3FO0 2 B
F7] 1% ko 2 WA gt v MY 9o

=

!

FZHog RHFY] Y3t XML (Bray et al,
2000; van der Alast and Kumar, 2003)°] Az} g
2 AR H T glon, #3238 BEEY) S8l b
g FAEAA ] i3 A7 (RuleML, 2003)7}¢
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A3 Zo Yok FAEAAo)e) 2L 22 7}
5% 7FHe, XML 7Ie) E2oj2 R ds
g AN FE3 RN REE shed Aok 29
U 728 XMLE Edste] Wefde] mae
agdos & 4 Ut 25 EREL ATUG
T A F29 2250 $HUTR B
gich.

FHAEAANE 4= o) WS F8
3 =g Adold X ZH o2 T Y&
9 HolN2HE o¥A H} AgHoT FHE
&E3t2 )2 Bl AU} sh= Aolth FaF
S35 BEsA Hulth Q00D Adolz Bdd
2Ae 7zsd FHoz vz AP AL W)
S B3sy) g2o] Azt Aol 27t
Stk AFSA gy, B 22N 00
AS AX A4e $53= SAF wHgeR
XRML(eXtensible Rule Markup Language)&
o]£% WP ES AYnA ¥rh XRMLS T
daxr Z 33 73 4" B Aoj(Rule
Identification Markup Language, RIML)+= ¢ =

OJNZRE I FATHLAE 4E37] ¥
3 A=A AEE FHFAHLALES RIMLY
Peiz FFHY D, ol 7 72 F4 A (Rule
Structure Markup Language, RSML) <A+ A2
33 Qe FE 7Hed HARE FHeE AT
HEdn a2y A5 A8 TES U0 EA
obz] g TFEL ofrh Qe Bglste] ¢A
¥ RSML #A& g3l 37| 2" oA
A FEOR AFHdto] ZhEsit [1] 1]
2 o9 2 FASFERAS HoFa Yok

A5 oz 73 7Nk A\ 2HE F53)
T ASdde 739 &39 7t dFTA »
o] #3& F&34th 18y, XRML &73¢A =
AA RIMLE AHE3iAM 4] HoA2RE 73S
A¥g Fo] RIMLE RSMLO.Z ¥#3dit), oe}
A, RML2 § Ho|AZ2RH A& Adse 9
& 3= FAlo RSMLE ¢ slo]xjele) ddxn
2] 48& Y3t ojg} o] AT 7)o
2 g} aFeky) 7H Aol 4 Ade A
39l RIMLo} g1t}

4) Wteractive.
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¥ HOIXI X FA] S5 PHOIM REAIE Aol thEt A0 By

RIMLS ©l$8 73448 8 92 4 3l
dee 749 Anery Y9 e 7
Y z29g AF02 YT & AE Aol &
g ALE AAE 7 2 FHS £ L B
3t} SAS FHOo2 Westof sl 2|4 B
Ao B2s A £Y9 4 ok ° Yol RIML
7} RSML7He] AZ44& o] &3t § sojA|of B
7ol HAAE W o)F gA T o)2o) vt
T UEE AFAloA HEE ARE TG
% ik |

oA, XRML A2 8y ¢ #o)x] 49 A
A& 719 g & A /NE A AE ] T uje
83t & 4= gtk XRMLE 8439 =2
7R EE 8808 E 9IAT2 (Workflow)
73 253t AR AZA2AH (o))
T 9, 2002), VEN &SP EA Q) FBZAF AJA
o (G4 9, 2003), NE T2 A7 A 2H
A28 (299 9, 2002) o] Uk

XRML 979 %7] 94 (Lee and Sohn, 2003)
£ 7E9 95 2 dghe F9Y 5 e ga
o] AAle 24& FAch XRML %7] 93¢ ot
+ QAZA, & dF7= A9} B247 g2 1A
H { dojNzRE 73L& 53 AFste
ERE 53 At} 2 E9] Amazoncom 2L
22 MAANN EFE YT 3¢, zHAlo] My
& EFEY F vi$ulg-S AN 98 AR
T ®9 AdolE 53 7i¢d i4ud FISS
43 Agst] Aok Fio)

B dFdN e A FAES 98 "
RIML ®I15g AASIgo. a8z, AA=
RIML 81258 o]43te 4 slo|2Re 73
€ 53 9AE A Y8t Amazoncom ¥
oM FHE FE3}H= o) o) 43 2 GAS
& A8 A9yt =8 7E $S94 F 7

[o}

—_—

H RN HAsE 2 7}A) o5 B
qan o]g sldshe WHES Aagd. o
71 B A7 U 288 2L “q HojH|
2RE T4¢& #5331 FARFE B 7
o] o= Yxo| FNE LA FE R
olth. olH & E-Lol ©a7] 93l Amazon.com,
BarnesandNoble.com, Powells.com®] Al —?_—E}‘.’J
NHoeRE AAZ Wdd FIL §53E
AL Ak o] AYL T8 FHAAHo] 9 ¥
ANZRE Y FHFS wAE ¥ AP
(Effectiveness)9} &84 (Efficiency) £HOo.2 1}
o} Brhaglch.

B =29 TAHE e 2o} 24 HE 75
EA0l9} A4 P=o) BAY ATSL XRML
A7s} ulmsle AEsnh 3elNE U Ho)
Ao} Q& Aol B4 FERY FHL 53}
71 $13) B2 RIMLY} RSMLO) E&ugo] o
3 BJeta, RIMLE ol 48 F3& S8 7

£ 71€39Y. 283, Amazon.comO ZRE
AAZ FHL §53ke dAS olgdd FHE
531434 A8 A9sAch 43e)-E RIMLE
ol & FHUHHF) M) olsre} s AYtL 5
#& RIMLS) @413l ths) 71¢3tTh 63914
£ A 7l 23 AdozRE T8¢ Austn
e YL Fa FH4ue) F3E Bolxn
A Stk vhAn ol AEH B =Y 1)
o) thate] Fasc).

2. 0125 Wz

XRML®] gl o olsl& §71 Slske] &
AANE FHEADIS) A4 Yo BAY A
TEL ZAEE, XRMLY B89} o)E A7
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Y5 - ol -

GrA
Sod

ERE vt 433ty

2.1 A EAI0 ¥ XRML

THEAA09 BAY dTFEFS AU
s e L8 ALANYY  RuleML
(RuleML, 2003) E#o|AE& HY TY¥d #3R
Ao BPARI}F SLstA APH USE &
F ok FAEAAOY F EFHLE FE0| 7T
=83 73 4 oA 483 ndd 5 U=
£ XMLE o|&3te gdd=d AUrk dEH
FHREAA0}Z  DARPA  Agent Markup
Language (DAML) - Rules (Grosof, 2002)7} 31
o 1 9]9 Predictive Model Markup Language
(Grossman et al, 1999), Attribute Grammars'
semantic rules (Psaila and Crespi-Reghizzi,
1999; Levy and Rousset, 1998), Mathematical
Markup Language (Carlisle et al., 2003) 5-°] S}
th. #HZ Semantic Rule Markup Language
(SWRL) (Horrocks et al.,, 2004)°] W3Cell &<t
o2 Agtg Aeolnt. o]y FHE AU F
229 ER& XMLE 7jHho g vheold LEZ
Z ¢l RDF(S) (Brickley and Guha, 2000;
Lassila and Swick 1999), DAML+OIL (Connoily
et al., 2001; Horrocks, 2002), OWL (Horrocks et
al, 2003; Smith et al, 2003)3% 388 & JI==
Ed=AGE Holth

XRMLE g2 9jr|oA BHE XML 7|@tes
FHE R oA FAREADY dF
o2 B £ ok 23y 71EY FHEAAN7L
A% o]AHQ A7 A|2Fzte 73 W
gk 248 93 uhd XRMLS 713 w gk of
Yzl 9 Holxe HES e 45HA A4S
5381 A4suk A2"oA o] &2 F AEF

126 3=EX|sHBPA|AEEE|=2X] ®11H H13 200543 68

o A A7 QB RAREAN FE 7]
52 AFAEHE P cjeel FHAEHA
gt %93 FEac,

22 X4 g5 #E g3

9 solAzREe 74 §5¢ Adolz
o A4 Y534 Be FAR 4 23 g A1E
o A4 45 PHEE A AHEYET o8B
A4 85 PEE, ANYSS A% Ao} A,
A5G rol 2AskT & 4T A2 R
W3} sl masict.

221 FEJ} clolojag H2 WA

S 717 B N A9 5 ARV Al2H
F2AAGM HEo 2 AIsgith 53] 73 A
2719} o AETL Abol 9] oJAtAFol 983}
A & A9olE vS oA AdolAed, AE
7} Tholo] 2% (Lee et al, 1990 =wld AE7}
7} Q] A4E 7239 FEHE BH3}= NS
F7) 98 2o] AU HEI} tholojaY 9
= /M@ 22f = (Conceptual Graph) (Amati and
Ounis, 2000; Plant, 1994; Szpakowicz, 1990; Way,
1994), JAHAA ©lo]E(Decision Table) (Plant,
1994; Seagle and Duchessi, 19%5), ¢ZFd~ o
o]0} 1AW (Influence Diagram) (Boose et al., 1993;
Kim et al., 1988; McGovern et al., 1991) 5°] A
A& Fz33h=H o850 gtk o] & toloja

& FEJAE ANGFHoz RPN =g
A QF glo] NAE FAFoE REE F U=
£ Agsiyeh =3, A&7 A4 dA 32
o AHEEHE F& 3 3 wAHZA AR-EHA
oo g0 E AT HEE F A7) W&l
4A FH% AFAAE RY F Aok 2,



B Holx|2l A A8 &5 ZIHoM FHAE Aol it B2 24

XRML®} £33} o] 98 2Ast #4¢ 224
ARE RET,

222 2EZX|(Ontology) &SZ {8t AN
Az

Wetter and Nase(1992)7} A1 H 3 ule} o]
Adole I FYHE As) Z1A s A
A siAste Aol A9 Erbsdith e &
AolH2 g ol g3le] Yoy TS £538
£ A 94 ul$ o2 FAQdo|h. 1HAE EF
3l A oM EA o9l tist x)4& ¥
5371 A% =72 LEZAI} &L A H
1 A Guarino, 1997; van Heijst et al, 1997).
Tojlo] FAH e H-Lol, 2EZAE F
Agt oFE Mg3led =28 £ £ dd
(Crow and Shadbolt, 2001, Hulth et al, 2001;
Vargas-Vera et al,, 2001). =3 A 4jo] A&
JE FHE HEHS EA45tq 2EEA 2702
Bt 2EZA Y P2 A4 & A5 FF3}
T dFdlA Zdol Myl EuEA ASEH
AtHBabowal and Joerg, 1999; Maedche and
Stabb, 2000; Rau et al., 1989; Ruiz-Sanchez et
al,, 2003). 28y AFA2HH F23 A4 9
AT obA L wEY T F£Fo] ofn
meta @AY 4 4 Bgo] eFo
2 2753 UtH(Schmidt and Wetter, 1998;
Wetter and Niise, 1992).

XRML W49 7]183Ql olojtjole A4
o] A7} o}Ae &7 Rajh= M4 of
ANFAY FAEFERZE BRI} e
Aojrt. a2y Aol M2l 71£ Q] 7|&E0]
g slolx e FRoZRE FHE Ad¥de #F
A F3E& FAse dolu T AMEA

U 73e dyse AAREU

223 Xtsstgat o olold

A9 34, AFAAT 281 FAY 2da
2L AFsEF 72 9 HolNEEH #£38 =
2 dlo]gE9 sl ¢ vlol'd (Web Mining)&
Aoz AH8E 4 Y (Jicheng et al,
1999; Kim et al., 2003). tloJele] F2HQ A3t
o] 4FE EZ H ol A& W, o]EF HolH
9] £ o] 231 B} dutslEly 4359 x4
& FE3 3o] 7Fs8ith ol WHES o
&3 B2 9o JIHF =77 AdEAd
(Alani et al.,, 2003; Apte et al, 1994; Craven et
al., 2000; Soderland, 1999). 13y} }@olg & £
A7 B2RE FE0] 715d 3L $531x)
e Afde 94 &% (Apte et al, 1994
Craven et al.,, 2000; Soderland, 1999) ©]-&3 ©]
23 Wy o) HAEA Yk Yuksid, g
SgEUHES FE 71T FHRGE 03d )
Folt dlojgel 77k A2 58 SR 3t
A7) wZolrt. wetA A5 EES o83 29
F&7% XRMLS ©]&% 739 F&& 1 3%
el t2dn & 4 Ut

w
for

0 J

I SHETEAII00(XRML) B2

o
tH
[=

3FAE ¥ FHoAZYEH AL F537
AT ANHA FG3} o] AAAAM 7FH A
Aol thel dstna gt ofE F7] S44
°l& #4& Amazoncom®d] ¥i$ ¥ &3 #Y
g 73S #53 dAl $A 293
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3.1 73| Ald A0RIML)Q| HO|

714 MENA AHE RIMLY 98 o
2 RIMLY £%¢ Ho)8tn4 gok. RIML #d
LodME 2AE HoF deslEly] 93y
RuleGroup, Rule, variable, value$t 3& 71823
 2A7E F3A olHFd 9 AES
o] g} < >'7152 EFEY. & &
Delivery Method 9 %<& W4E RIMLAA
<varigble>Delivery Method </variable>$} 79}
F85T. RIML 20914% RIMLS] £89] ¥
AE #3317 A3t RuleTable, IF, THEN, 11
2|32 AND, OR, NOT 3 & H&AE 283}
Aok &= (GT, GE, LT, LE, +, -, *, /) 4 &
AUAE TS E St HERH 24 7

2E O Ado] BReztY 328 13EH
AgHooF ¢AF o] Frk RIML 209
DTDE %5 Adl 71&5 3. ‘

RIMLIA Feld glae 8 5948¢& 9
3 RSMLAXME Hthe FL3HA A3zt 8t
Aok 28y, RSMLo| #3S d3] 8 =
€ 848 o ARS3hs B, RIMLE § #ojx2
FH 132 4F3) A3 /83 gagkE o
A AHESE Qi g E0] 8 Akt 3
F, 2L o] ¢ gl BREA ol 4
Aol A A3 Bd3ke Ro| wfg oYt u}
A o] Bee 5FA A viel 2o 73
S F&38ta U @AY RSML A42A
2 Adste o] Bo} vkt

32 XRMLZ 0|88 3gs1y

[Z¥ 11904 45§ uist Z2o] XRML2 °]&

128 =X SHBAIASS=2X| H112 H1E 2005 68

# FASENEL RMLE olgstd 9 Hlolx

2R F4¢ Eske F93% 498 s

RSML 24l RE% P25 302 o)F

oAH Utk BA YA FH 723 WAL,

XRML 371 93} AF02 F49) 294 4

Hake BYH ANV £502 FHE @

Hake HRo2 roldnh. g o) HRE B
o st Felg Aol

I #4ulol29 A 2 ¥ solxs) 4%
- 79 Wolxe] 2E FAE WL
74 Wol28 TASHE FH 2§ L

AR,
- FHujo|20 BAY @ HolAS MY
o

O. RIMLE °]&& 39 44
- 4 #o|AZXE RuleGroups, Rules,
variables, values, IF-THEN #74 2
AND, ORst 22 FEALE A
- HIML &4 $joll RIML 258 #7138
£ ¥"Z RIML #X4& A3
I. RIML A4 2%¥ RSML #3& "2 7
o F S AN
- g sle|A2RE 4dd 735 RSML
Y9 THERZ AT Agh o)FgA -
Asoz WEE Ade oy E4dd
Hejol 13 <ol |t
V. $4348 74 J&S 7] 98 73 2
£ RYsta M2 3E 371
- TEAE AAAN FAEHA AEEA R
g FHTFAHLLES A
- 80| ¢4¥ & U=E RIMLERE 4
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¥ Hotx|e| X A% &5 2

FEollM EAlE ogloll g an 2y

ol Fol A AAE 73 #5 FA FolM A4
e FHulol2e HA, FH A, 73
Het 3AE Gt ok 73 29te] YA
o] AHF o2 o]Folx|= ¥, o] Al FAFL |4
A7t XRML B 719 98] =8¢ won 2
Y= E Hol gint

33 XRML% 2Es 78859 of

o7l E Amazoncoml ZEE FHL &5
3= dE 53 XRMLE ©] 88 FHES7go)
sl A8 d9staz gtk £58 73L& (1
¥ 219 2 ui4 nE ¢ S g AR}
A2"E 7537] 98] o] &=HeH, o1¥A 7=
A2 259 7HERY ol wi$u 7t

& Compare Price inciuding Shipping Cost ~ Shipping Aesult - Micresoit Internet Explorer

= A v FE A nAlo)Eo) S8E 4
Atk [29 21§ BY AE7IAN2HLE Priority
International Courierghe v]$¥H & AME-31Y
ME2 B s tis), 2 My Aot g
7l wiEEIZA] wmsFn Qo ARE Ry
Powells.come] 3 7}4& 713 AA3s uj4n]
742 2% 73$- BarnesandNoble.come] 7} A
e 71402 Ag 7908 £ e A8l &
o] "t}

3.3.1 E[H0|AS] MHA

Amazon.com 4 Ho|X2RE FI& F53}
HSad AR 2HE FE3aA € 0 s
HA A2 uidT w2 FEAY ) A
B3 = Y o] AE Amazoncom § Alo|E

TOTAL

cosr

» This is your total cost

Book Infg

BonkStore
mmwwwmmm $ 49,95, Q(v 1
i
bammme&. $20.97, Qty: 1
Amazon Ine Lovely Bones: A Novel $ 13.17, Qty: 1

What Should 1 Do with My Life, § 14.97, Qty: 1
XML in_a Nutshell, 2nd Edition, $ 27.97, Qty: 1
Total Book Price: $ 127,03

he ©
basad Business, § 23,96, Quy: 1

Iha Lovely Bones: A Novel, § 13.17, Qty: 1
What Should 1 Do With My Life, $ 14.97, Qty: 1
EML in g Nutshell, 2od Edition, $ 31.86, Qty: 1
Tatal Book Price: $ 124.02

Barmesandioble

Bosas Businass, § Toguar 10k
Ihalovely Bones: A Novel, § 14.98, Qty: 1
What Should § Do With My Life. $ 24.95, Qty: 1
XMLin a Nutshell, 2nd Edition, $ 27, Qty: 1

- Tatal Book Prica: $ 126.43 3

Powiells

WMWMMWM $ 39.96, Q!y 1

Emwmmmmaﬁmmﬁnhlmmammmn,sazs Q:y 1

L votal. B8
T Shipping info [:134 e

Shipping Mathod: Prigrity
1mtarational Courar

Trackable And Insured: Yas
Time: 2 to 4 Business Days
PerShipment: $ 29.99
Perttem: $ B.99

Shipping Cost: § 74.94

$ 20197

Shipping Mathed: Intemational
Express

Trackable Aad Insurad: Yas
Time: 1 to & business days
PerShipment: $ 30

Peritem: $ 5.95

Shipping Cost: § $9.75

$ 183.77

Shipping Method: Intermnations]
Express

Trackable And Insured: Yes
Time: 2-7 business days
Pershipment: $ 35

Perltemy: $8

Shipping Cost: $ 75

$19549

(23 2] uj4u] v @E 9
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oA #e ol AAZ Amazoncomolr Wi
3 #EE ¢ HolA 2 E 2E F AN o5
g HojA e il 7H5d A Y, vl 8F, ¥ &
4237, Wil A8FE A7 a8 ag 2
o] /s 20 BAIER Atk 7] HEE
T3S Shipping Rates, Modifying Orders,
Shipping Guide, Returns and Refunds®} 47} 8
F2 79 F Utk

332 RIMLE 0|88t 752 AlY

oS SAls A9 § HolA A 79 EA)
g Adske Aot dF £, [2¥ 3l3% 2]
olrjo} | go 2ol wiFaFE EASL e Y
Fo|Ag AWy Mg 4 HojAd 71 4
g3z gle AdY EAEH 4, 23
Standard International Shipping, Expedited
International Shipping, Priority International
Shipping® ©1Fo13 A /49 71 &S &
Atk o 9 so]A e HFHE HIMLEN = [2
3 4o Jept Aok

(28 3o Yehd e ¢ dlo]AE BY, vis
830 Wig NG, Pl FZ9 FF, S
F2 3 wigwyd we AYHe 2S¢
T 3t

g so|A2RE FAL 53] A3l ¥ Y
RuleGroup, Rules, variables, values, IF-THEN
BAS} AND, OR & HEAE Ag3le R
t} 734 A%ty Je B RuleTubleZ 28
gt [2¥ SleAT olgjd Ade AFJEA
HTML EAd] 2715t 222 RIML 8] 152 9]
442 B33 ok

E dAdME ¢ Holx A7t widul gl ol
3 dgsin Ur) dEe]l A HAES ‘ttle =

130 S=EX|SHBAIAHES =X 113 H1E 20054 68

Shipping Rates’Q) 31}+2] RuleGroup2 2 283}
Ak 9 HolAAM AHgoz AdEdE FFL
<Rule rid=I>% ®7|H29, A HEe
<variable vid=1>able to ship</variable>Z '8
HAtk o] W] "R Trues ¥ #Ho)A 4
of FAEA ¥3 AHFHU7] wEel 4B}
o 98] <value vid=I name="True”™>Z ¥
Aok AA wgel AegE HAA THEN 4
o] £37] W&o tAl KTHEN>CS 2 A¥Hd.
E8 W49 Itemse books, CDs, DVDs, VHS
videotapes, music cassettes, vinyl®] R 742}
Aeygel g8 FRHIADL Aok FHE MY
<Items>7} Rule 1 3} 2014 2 Wdgkoie} v
Hoz AM-EIT && [27 6] RSML &4l
A & & 9tk RIMLAA € Items7t 378 ¥F
A& vebilz] sl A A gkl Ttemsd
vidE TG T '

A A #2277 HTIMLS A3H §ockre] RIML
HIES AY3e Aol €A &7l HEd,
XRML H371E § Bee-A ZgA o290
GUIZ ©] &3] 2ot 44 #3T7He4E 48
F U=E A dstoiol Fo. XRML HH717F 4

£ 23 Az s AL [1¥ 5% 2L
RIML EAojch.

o] ol A A5 e W4el Wet Amazoncom® &
B 409 RuleGroup, 120/M2] Rule, 35719
RuleTable, 31371 9) variable, 808702] value, 137}
9] operator, 1197§¢] IF A, 1207]¢] THEN 3,
107709 A&AHE 88k o #etd F 1635
Mo FHFHLAE AEET

333 RSML 2A x010| XISMA 3hd
RIML 49} R 532, RIML 812 44



A mHolx|e| i 7E &5 THEoM AEAE SFo| gt st 24

PEESRSML o) 74 2402 B WP UYL B 5 UES sk Aol (19 5
Aotk AL RML 9l25€ Zeld HTML  RIML BNE 45442 59 (29 619 75 %
U B3l Aol nE Y BASAZ FH POz W,

Help / (ming/ mi;lrli(\g ate /ln!pmatmnai wasaft lnh’me'l

. GDs, DYDs, music casseties, YHS vide:
| Books#k $29.99

(® el > shiooing > Shioping Rates > International Shipping Rates > Asia & Padific Istands

Asia & Pacific Islands Shlp ping Items and Reg"’a

This page details infarmation on shipping o Asia & Pacific istands destinations. We are currently able to ship baoks, CDs, DVDs, VHS
videos. music cassettes, and vinyt records to Asia & Pacific Islands addresses.

The total shipping charge will be displayed on the last page of the order form, before you submit your order. Here is the equation we
use to calculate the total shipping cost:

(Highest Applicable Per-Shipment Cost) + (Number of ems » Per-item Cost) = Total Shipping Fee

Standard International Shipping

« 10 to 16 business days A Numeric Expression

« When will my order arrive?

Chs, DVDs, music cassettes, YHS videotapes, vinyl
Boocks*

*Books with listed availabilitias of more than 3 weeks may incur an additional shipping fee of $1,39 per item,
Expedited International Shipping

« 5 to 9 business days
« When will my order arrive?

4 o : i & e e AR v Shipmiant,
CDs, oVDs, music cassmles, \ms videatapes, viayl $8.99 $2.99
Bauks® . ' $9.99 $6.99

Books with listed availabilities of more than 3 vaeks may incur an additional shipping fes of $3.99 per item.

Priority International Courier

« 2 to 4 business days
« When will my order arrive?

emE LR SR v skt
2§, vinyl $24.99

*Baaks with listed availabilities of more than 3 weaks may incur an additional shipping fas of $1.99 per item.

. Countries and Territories Included in the Asia & Pacdilic Islands Shipping Region | Region by country I
: Bangladesh

Bhutan

Cambodia

China

Korea. Republic of (South Korea)
Thailand

Tonga

Vanuatu

Vietnam

(28 3] Amazon.comdlM Ei&FE S MAHse ¥ HO|X[9 o
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<HTML><HEAD><TITLE>Amazon.com: Help / Shipping / Shipping Rates / International Shipping
Rates / Asia & Pacific Islands</TITLE></HEAD> . . .
<BODY> .

<P><H3>

<img src="help.gif > Help > Shipping > Shipping Rates > International Shipping Rates > Asia & Pacific
Islands </H3></P> . |,
<P> <H3><font color=#cc6600>Asia & Pacific Islands</font></H3> </P>

<P> This page details information on shipping to Asia & Pacific Islands destinations. We are currently
able to ship books, CDs, DVDs, VHS videotapes, music cassettes, and vinyl records to Asia & Pacific
Islands addresses. </P>

<P> The total shipping charge will be displayed on the Iast rage of the order form, before you submit
your order. Here 1s the equation we use to calculate the total shipping cost: </P>

<P> (Highest Applicable Per-Shipment Cost) + (Number of Items x Per-Item Cost) = Total Shipping Fee -
</P>

<P>Priority International Courier</P>
<UL>
<LI>2 to 4 business days

<TABLE>
<TR><TD>Items</TD>
<TD>Per Shipment</TD>
<TD>Per Item</TD></TR>
<TR><TD>CDs, DVDs, music cassettes, VHS videotapes, vinyl</TD>
<TD>$24.99</TD>
<TD>$3.49</TD></TR>
<TR> <TD>Books</TD>
<TD>$29.99</TD>
<TD>$8.99</TD></TR>
</TABLE> </P>

| WY

<P> <H3><font color=#cc6600>Countries and Territories Included in the Asia & Pacific Islands
Shipping Region</font></H3>
<UL>

<LI>Bangladesh</LI> . 0
<LI>Bhutan</LI>
<LI>Cambodia</LI>
<LI>China</LI>

<LI>Vanuatu</LI>
<LI>Vietnam</LI>
</UL> </P>

b

Shipping Items
and Region

Table in HTML
Tl

[ Region by country
=

</BODY></HTM

(22 4] (22 3ol == HTML 24M
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<HTML>...<BODY>

<RIML version="2.0">

<RuleGroup title="Shipping Rates"> L o . L
<P><H3><img src="help.gif”> Help > Shipping > Shipping Rates.> International Shipping
Rates > Asia & Pacific Islands </H3></P>

<URL rsmi="http://xrml.kaist.ac.kr/lamazon/Shipping_Rates.rsmi”>

<P>

<Rule rid=1>

This page details information on shipping to Asia & Pacific Islands destinations. <THEN>We
are currently <variable vid=1>able to ship</variable> <value vid=1 name="True”/></THEN>
<IP><OR><variable vid=2 name="items”/><value vid=2>books</value> <value vid=2>CDs</value>,
<value vig=2>DVDs</value>, <value vid=2>VHS videotapes</value>, <value vid=2>music
cassettes</value>, and <value vid=2>vinyl</value></OR> records to <value vid=3>Asia & Pacific

Islands</value> <variable vid=3 name="Shipping Region”>addresses</variable></IF>.

</Rule></P>

<RuleTable> o ]
<P><IF rig="2, 3"><variable vid=4 name="Delivery Method"/>
<value vid=4>Priority International Courier</valile> </IF></P>

<Table>
<tr><IF rid="2, 3"><td><variable vid=5>ltems</variable></td></IF>
<THEN rid="2, 3"><td><variable vid=6>Per Shipment </variable></td>
i <td><variable vid=7>Per Item</variable></td>
</THEN></tr>

<Rule rid=2>
<tr><IP><td><OR><value vid=5>CDs</value>
<value vid=5>DVDs</value>,
<value vid=5>music cassettes</value>,
<value vid=5>VHS videotapes</value> -
: <value vid=5>vinyl</value></OR></td></IF>
<THEN><td><value vid=6>$24.99</value></td>
<Rl <td><value vid=7>$3.49</value></THEN></tr>
ule>

|

<Rule rid=3>

<tr><IF><td><value vid=5>Books<Walue>*</td></1F>
<THEN><td><value vid=6>$29.99<Nalue></td>

<Rule> <td><value vid=7>$8.99</value></td></THEN></tr>
ule

|

</Table>

</RuleTable>
/P>

<p>

<Rule rid=4><H3><font color=#cc6600> L .
<IF><variable vid=8>Countries</variable></IF> and Territories Included in the
<IF rid="2, 3"><THEN><value vid=9>Asia & Pacific Islands</value>

:rﬁa;i%i% vid=9>Shipping Region</variable></THEN></IF></font></H3>

<UL> -
<LI><value vid=8>Bangladesh</value></LI>
<LI><value vid=8>Bhufan</value></LI>
<LI><value vid=8Cambodia</value></LI>
<LI><value vid=8>China</value></LI>
<LI><value vid=8>Korea, Republic of (South Korea) <value></LI> '
<LI><value vid=8>Vanuatu</value></LI>
<LI><value vid=8>Vietnam</value></LI>
<;gL></OR></IF></RuIe>
</P>

</URL></RuleGroup></RIML> </BODY></HTML>

(28 5 (22 4]0 RIMLOl 748 HTMURIML THel

SRR SYEAIARE

3|=2X| M1 M15 20054 6%

ok

RuleTable in
HTML/RIML

Rule 2

" Identified

Rule3
Identified

Rule 4
Identified
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<RSML version="2.0">

<RuleGroup title=“Shipping Rates”> . )
<URL riml="http://xrmLKkaist.ac.kr/amazon/AsiaPacific.rim1”>

<Rule id=1>

<IF>
<AND>
<OR><Items>books</Items>
<Items>CDs</Items>
<Items>DVDs</Items>
<Items>VHS videotapes</Items>
<Jtems>music cassettes</Items>
<Items>vinyl</Items>
</SOhR>' Regi Asia & Pacific Islands</Shippi Regi
<Shippin egion>Asia acific Islands< 1ppin egion>
</ANDgp g_keg , pping_Kkeg

</1IF>
<THEN><Able To_Ship>True</Able_To_Ship></THEN>

</Rule>

<Rule id=2>

<IF>
<AND><Delivery Method>Priority International Courier</Delivery_Method>
<OR><Items>CDs</Items>
<Items>DVDs</Items>
<Items>music cassettes</Items>
<Items>VHS videotapes</Items>
<Items>vinyl</Items>
</OR>_ . . . o .
<Shipping_Region>Asia & Pacific Islands</Shipping_Region >
</AND>

</IF>
<THEN><AND><Per_Shipment>$24.99</Per_Shipment >

<Per_Item>$3.49</Per_Item></AND>
</THEN>

</Rule>

<Rule id=3>

<IF>
<AND><Delivery M ethod>Priority International Courier</Delivery_Method>
<Items>Books</Items> . o .
<Shipping_Region>Asia & Pacific Islands</Shipping_Region >
</AND>

</TF>
<THEN><AND><Per_Shipment>$29.99</Per_Shipment >

<Per_Item>$8.99</Per_Item></AND>
</THEN>

</Rule>

<Rule id=4>
<IF>

<OR> )
<Countries>Bangladesh</Countries>
<Countries>Bhutan</Countries>

<Countries>éhmbodia</Co_untries>
<Countries>China</Countries>

<Countries>Korea, Republic of (South Korea)</Countries>

<Countries>V anuatu</Countries>
<Countries>Vietnam</Countries>

g

</IF>

<’/TRH115,N><Shipping_Region>Asia & Pacific Islands</Shipping_Region></THEN>
</Rule>

SIURL></RuleGroup> ...... </RSML>

Rule 1 l

kule 2 l

Rule 3 I

Rule 4

Y
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2 HolX|el X 13 &5 ZhYollM FAAY Aol it &1} 24

T o

& 5 [28 7oA} o] 9 “1?4
o = Per Shipment= 33 FPA 1 %lt
W4 Ttemss) 250 B2} £ W 4YS ¢ 4+ Q)
9. % g2 de E 8 Priority Internationdl
Courier=A] o] W%gke &9 RE #3°) 22
o2 F4EY vpATo 2 oY Countries
Fe A5 94 ol B dAE RE ol
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g nﬂ°lxl°ﬂ*1 FHE HE AYgoEN A

AU} ok she HYS 4T B AN

& Aok FHE Weel i Ausy o) A4
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£ dg FHoIN 5T WSS H2ate] Fojo
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o e A= “1—’}‘- Items= <variable vid=2
name="ltems/">% o] EHAT). o] W books
% CDst ° Items®] W2 A Itemsthe

HEE °3}-1- 2 3 S <vdlue vid=2>book
</value>, <value vzd Z>CDS</ualue>9} Zo)
(2333012

~ ol9} o] FHE FHRAS AHEE e 7
Hg AN W) 39} P& 7AY Bt opy
2} RSMLAA 7o) 43S o RIMLAME
ST WA Hug 9By FAdHE ©&

Ehared text by the rules in a table

« 2 to 4 business days
« When will my order arrive?

Elules represented as a tab@

Books¥

» Bangladesh
« Bhutan
s Brunei Darussalam | -

Cos, DV0S, music Losseues, VHES v:deotopes, vinyl

Shared IF of Rule Table } Shared variable to rules in a ta@

agific Istarnds

oBaritem
$24 99 - $3.49 -
$29.99 $8.99 ‘ l

1/

X
@ed Variable ‘Countries’ for the Countrtes B@ Shared IF of Rule Table
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¥ Delivery Method$} Delivery Time €%
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§5 A . The RIML version 2.0 Document Type Definition

<?xml version="1.0" encoding="UTF-8"7>
<J-- ENTITY Declarations --> .
<IENTITY % op_type "(LE[LT|GE|GT)">

<I-- ELEMENT and ATTLIST Declarations -->

<l-- ELEMENT: RIML, RuleGroup, URL, RuleTable, Rule
_ Declarations--> i

<IELEMENT RIML (#PCDATA)>

<IATTLIST RIML version CDATA #REQUIRED>

<IELEMENT RuleGroup (URL+)>
<IATTLIST RuleGroup title CDATA #REQUIRED>

<IELEMENT URL (Rule | RuleTable | iF | THEN | variable |
value | operator)+>
<IATTLIST URL rsmi CDATA #REQUIRED>

<IELEMENT RuleTable ( (Rule| IF | THEN)*, (value |
variable | operator)*)>

<IELEMENT Rule ( (IF | THEN)*, (value | variable |
operator)*)>
<IATTLIST Rule rid ID #REQUIRED>
title CDATA #IMPLIED>

<I-- ELEMENT: IF, THEN, AND, OR, NOT Declarations-->

<I- rid attribute: rule id-->

<IELEMENT IF (THEN*|AND | OR | NOT | (variable | value
| operator)+)>

<IATTLIST IF rid IDREFS #IMPLIED>

<IELEMENT THEN (IF*JAND | OR | NOT | (variable | value
| operator)+)>
<IATTLIST THEN rid IDREFS #IMPLIED>

<IELEMENT AND (AND | OR | NOT | variable | value |

operator)+>

<IELEMENT OR (AND | OR | NOT | variable | vaiue |
operator)+>

<IELEMENT NOT (AND | OR | NOT | variable | value |
operator)>

<l-- ELEMENT: variable, value, opeartor Declarations-->
<I- vid attribute: variable id->
<I- name attribute: keyword of variable or value >
<IELEMENT variable (#PCDATA)>
<IATTLIST variable vid ID #REQUIRED

name CDATA #IMPLIED>

<IELEMENT value (#PCDATA)>
<IATTLIST value vid IDREF #REQUIRED
name CDATA #iIMPLIED>

<IELEMENT operator (#PCDATA)>
<IATTLIST operator vid IDREF #REQUIRED
type %op_type; #IMPLIED>
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Abstract

Effect of Rule Identification in Acquiring
Rules from Web Pages

Juyoung Kang* - Jae Kyu Lee* - Sang-un Park*

In the world of Web pages, there are oceans of documents in natural language texts and tables. To
extract rules from Web pages and maintain consistency between them, we have developed the framework
of XRML (eXtensible Rule Markup Language). XRML allows the identification of rules on Web pages and
generates the identified rules automatically. For this purpose, we have designed the Rule Identification
Markup Language (RIML) that is similar to the formal Rule Structure Markup Langnage (RSML), both as
parts of XRML. RIML is designed to identify rules not only from texts, but also from tables on Web pages,
and to transform to the formal rules in RSML syntax automatically. While designing RIML, we considered
the features of sharing variables and values, omitted terms, and synonyms. Using these features, rules can
be identified or changed once, automatically generating their corresponding RSML rules.

We have conducted an experiment to evaluate the effect of the RIML approach with real world Web
pages of Amazon.com, BamesandNoble.com, and Powells.com. We found that 97.7% of the rules can be
detected on the Web pages, and the completeness of generated rule components is 88.5%. This is good
proof that XRML can facilitate the extraction and maintenance of rules from Web pages while building

expert systems in the Semantic Web environment.
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