Holg] 5§ $7402 wAsn 9lov oz AL
F 7HA gAH<
H]~(web services) 7]&&
i Mg g
o 5Y8 A28 Loz o7|F AZEY] HX

SEEN S0 AT FAF ¥ MHI2 2WHB01E 22X g

ZEZA ol o7 74 9 AulE eudo]d

o g F
g

Al {] Ad|x v)ee] AFE 23 SEiME Fd F& 2ERA Y ARgo] Aot ANt 2EEA A FaAdd: &7
I EA Q ANAE AP 2ERAE A E4EA] @2 olfe THE A do] ofych oH @ FAE 28d Y AHlA9 Hilsh v
& 7tavs 2 Ad ade] Hu ok & w=FdAE 9 U2 ALY of AFos Y4 WSDL EAT 7Hx1 35 3 Folsle A
e ARE soplo] FERZAE AF FHEL, ofF ol fAb @ Myl esjelold U W E Ak ¥4 WES WSDL 4&Y
guEaie oudor gL AYES R, 4 $5E B9 AFWAR s AFHoE AdY LERAE UL 28 AR
FAE 54 Wi B SUeHE FA ool e Wiy, WAd evueliE F MY AU 2ol de dele §f Mus =
Fel AH $8% 5 U 9 A2 enjgold A4 ALdE FHI,

FINE : 2EEX S5, FA QHYOIH WA, WHHS SHAHEY, fHs HE BEM, RAZ §F

Discovery Methods of Similar Web Service Operations by Learning
Ontologies

Yong-Ju Lee"

ABSTRACT

To ensure the successful employment of semantic web services, it is essential that they rely on the use of high quality ontologies.
However, building such ontologies is difficult and costly, thus hampering web service deplovment. This study automatically builds
ontologies from WSDL documents and their underlying semantics, and presents discovery methods of similar web service operations using
these ontologies. The key ingredient is techniques that cluster parameters in the collection of web services into semantically meaningful
concepts, and capture the hierarchical relationships between the words contained in the tag. We implement an operation retrieval system
for web services. This system finds out a ranked set of similar operations using a novel similarity measurement method, and selects the
most optimal operation which satisfies user's requirements. It can be directly used for the web services composition.

Keywords : Learning Ontology, Similar Operations Discovery, Parameter Clustering, Parameter Pattern Analysis, Similarity
Measurement
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LEZA TF Pid AF 47 2A F /A WYL
2 753 gt ARAE ALY FAQJeR § AHula
Aa(registry)ol  F7HHQ AdEg FEE  FAAE
(annotation)dte] 2EBEAE  FEHSE e,
OWL-S, WSMO, SAWSDL). [6, 7]:& OWL-S 7|8t Alulg
g Aula 2% 29L& Adsigin, (8l WSMO 7|g
Al9E SOA(Service Oriented Architectures) Z#HYH1E
AgketAd. 28lm [9) WSDLel Alwte Ade #A7tg
SAWSDLS Al¢tstgdct. stAwk OWL-S, WSMO, 181
SAWSDLE F%317] Slejes 3ol og A&7l
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Aul& diRSEe Z2e Adez R 2d2HY
(clustering) "I7FUEE A%stgch o] FHAME AEE
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EE n#sta ok 4, £o] X9 13 Rl dig AZA
% (support) &,

_ o) |
supp(X) 1101

_ _ Joxuy)|
supp(R) = supp(XU Y) = 1wl

4714, |[I0| & IO(nput/Output)d] A 7+,
| 10(X) | & X& =&+ 109 A4, [[0XuY) | &
Xo} YE FAlol E§sE 109 A4E vepdg, AEs
(confidence)= YEHo X7t FolAE wl, Y7} B4 4
e §E&52 AitEn AEEst & FEHY4E o )}
A 3o

supp(XUY) _ |Io(XUY) |
supp(X) I 10(X) |

conf(R) =

o714 AHE7 YAA s8h (S, conf(R:X=Y)>
6) 8o Xo Y& A dBHAGn & & ok ¢
A & e BHAo] B FoEF Y gk Lo5L
A 288 F dt A9 % sz Add, o
e HLEHe A4 dolgd de} & gES M 9l
o a8y oA dolEAl(dataset) Tl w]s) 2ciA]
HAZE AL oflt) o] dngFL ARHoE £
Ao(score)E ZEF Ze|2HE Y43t Ao FHeld
olfl £ HFE cohesion(d FY2E Ul ol
€3%) ¥1, correlation(thE F2H 498 o A
FHA)E & AL vl

cohesion
correlation
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Gl (G-1)]
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HFHog 9 2erHY dYFL ¥ JP4E F
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gt o & A¥ddHe BE Y& o] 83A gn
zip, weather, address®] & 50719 el ol gn

& ALAAY. ole UF B gl g Mu2E 29
282 2347t A9 A & o7t ¢E F 7
ot & A7 4Y #dd i3] HAA A=}
HA AHEE WANAY 2e2H ARG =% £43
ded, 2 A3 JA AAE 10%, HA AHE 30%AA
BAA e foled T gl SoE2 B 2 F 9
€ dhtel A AAAL € F ASE & 7 Uk 9
25H FEd ¥ THEL codecity=zip state=city
zip,state=scity area=zip area=city ziparea=city city,area
=zip area=zip,city country=city zip=code zip,city=state
b Helx, #F Fej2g A (zip, city, area, statel,
{zip, code}, {country, city}e] 370 HA Fej2E7} WAEH
pei=

oy FH2EY 7[UE ol 4T I Mulx FAdME
g3 &Y uids folge W &St A
olyet zt foE 7Ho] A3 AW S o] 88 Y dolE
78 2826y go2H B AHAHQ 4 Mulx A
7FsstA @tk oy o] 7Y AV E& BojES ¥
Eej2Hd FolA @A FU8equivalent) HIHE AT
g ¢ AZ8A wet AR 2 TFAEE A8EA 23
st AAAGE g2 715 AFHA 3 gtk el
A & =EdME o9 vl H€(pattem) £4 7)Y
< F712 Algkgi)

42 opEs He 24
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olgjdt HHES A A3 41004 TE H4F dlo]
Eld] POS(part-of-speech) Sejs BA7|VE H&A 7 2
I} <E >#} 22 & Fe9h £4 23 94 e
EZoz A9 vjAfMS(d, City)7h 38%2 7H¢ @3t
YA EAH37%), WAH+EAEAH14%), FAHEAHE%),
AR+ A A AN3%), BEAHHAN1%), 1ela 7|eH1%) &
0.2 Yy,

CE 1) SRICH0] opRE S| HE

i Ae 28%:0%) o

1 Nounl+Noun2 470 (37%) CompanylD

2 | Nounl+Noun2+Noun3 | 175 (14%) TelephoneAreaCode

3 Verb+Noun 70 (6%) enrollAccount
Nounl+Preposition+

4 Noun? 40 (3%) PasswordOfAccount

5| Adjective+Noun 15 (1%) virtual Account

A 9] =23 7|gko] Hie LEZAE “SAEok
g FHE ¢ e NdEe 43y 7)€" AHH,
Mde azle] §4& 4937 A 44 (property)® g
Abole] -39l (subclass) #AR EHEC weba £ Ao
Ne A UA SAZ 2 dolE e 44 2 -39 #4
€ A58 188 LEEA AU <E DI 22
$#25E WSDL 59 vj/ffse] did £ =folAq9
A8 74 (rule)S ohg3} 2o

T3 1(Nounl+Noun2): j7l® 47} WA 9] 44 (property)©]
o
- Parameter propertyOf Nounl
- ¢, CompanylD — CompanyID propertyOf Company
ezt €t
7+ 2(Nounl+Noun2+Noun3): w7847} wAl1e] 4]
g},
- Parameter propertyOf Nounl
- o, TelephoneAreaCode — TelephoneAreaCode
propertyOf Telephone
T33(Verb+Noun): wi/W¥47F HAEe] 242 @7 (subclass)
7b o
- Parameter subClassOf Noun
- o, enrollAccount — enrollAccount subClassOf Account
T3 4(Nounl+Preposition+Noun2): wj7}¥57} HA[29] &4
o] gt}

1} # =& XE CRFTagger(24] Hej4 #4718 Algstalch
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- Parameter propertyOf Noun2
- ¢, passwordOfAccount — passwordOfAccount
propertyOf Account
Tt #5(Adjective*Noun): wi78 =7k WA b4 w7 7}
€k
= Parameter subClassOf Noun
= o], virtualAccount — virtualAccount subClassOf Account

A% e AL Agdd LEEAL FEHAL Y,
g @At 2984 o8 F A & YL A7E Ao|
B % F S 2E2A Ade] thg 21e BEAY o)
A,

e old 7ide] o2 /¥ £4d 3%
(e], CompanyID propertyOf Company)

o ofd o] o de] A /AN B S
(¢, virtual Account subClassOf Account)

ojgid =1g ALPol wel FA gl MEE Abol9
ujxE 5 4 2o o & €9, CompanylD$} CountrylD
T 4% gE Mgy £4olmz ujXoA At uj)
4 e 24 7jge o gle AdE] vAE 9g ¢
erpz uXHE F2 JFELS FH2HY 7Y o3
AdEe A8 d$ A3 A E 4¢ + A

5. # MHIZ 2T 0|M HH YUY

51 FAF 2zfo|M 2

FHOE  Mul2g 28] A8 # HellMEe 29
olde] FALETL oJRA FAHEA 71e% e o9
gold fgEo] FolAE W, o] AEAF AF2: e ¢
o9 § Mulx ouyolHe fALEE Qg eld HA
E dyoly AEY vifEs AR @ #o] gtk

Ao HEY QE 3789 9 Mulx F22RY tgn 2
o] 5719 FE(tuple)2 EHEE 4 ).

Q = < name, description, Is, Os, category >

aq714, Ist UEFE, Ost 2EFEL EAdn
category= NAICSS} UNSPSCS} #e HiFA 28 ALE
ok 2 FEES SHUE 78 named} descriptione
d2E2 F@H don, Is¢t Ost 2ERAR FEHo|
3L categorys TE ¥F AMAE ALgsta gl

FAHRE 4370 A A8 S SN 98 24
gojgol dis] og 2 AMe #4E S dA
gz 749 viA¥5ES 4 (parsing)sle] $olE
2 Felsta 2693 B8ol(stop-word) HEYS 485
ot 2 g go] W oo FAHm Foo] PAEE
A7) 8 AL A} AFEgL
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2 Aol fAF ool B AL cheA vy
ol o3 ek 2t wlA AN Ao QB ARs:
o] §1 Aul2 Aloje] dA o7} wekEEd, ol & sl
A AHAZEE Y Fe dEUE WP M2 F
FFA g Aol A AL 29 AYL AE de
A Mele] £&S n@sior sz, Y 249 44 v
3 £57 WE FFo| 9lu vjF £E7} 3 FHo] gle
W, 2=9 134 Fe)3(filtering) BAS} AlFzA e 23}
A7l (refinement) ©AI7F S17] wiolch wepA Alibeko] B
< 2824 P & FEERY =4 AYsn, BF =
=y g2E9] 79 HL AdFoz & A A £&e
71 glenz o 55 dA A,

ZE 94X Py A AE8l 7h8 e (category) X
7b oW ol ERFIER o]fol4 glemz IE UX
(exact) & AHEete w3 & gtk = dx] PPe
EF = £ AH25T Ban 44 dHYso g
Y dAZE RE&HoR FYSHEE A WAE §HAI

oF R 4% AR eHHolHe o|FH 4P €
ER F459 o d2Ee] dia g4 A SHe AL
3 U§F AgE gHo] o]fod 4 9l7] g F o
@ WA 98 ARAA EoklA d2] AgH Y=
TF/IDF %4 AH8-3te] vj3e] fAlRE T8k

TF/IDF ¥ollA 2t @ole] 7H§A](term weight) wit
g EAoA 2zt doje] ME(TF)g 4 EANE(DRY #
L2 Yein17]. &,

Fylog(N/ny)

Wy = ;
\X gl(ﬂ'k)2[IOg{N/ n)?

o714, Fys i8] EMolA tho] ko] Hiko|n] N& A
Al FAY , nees kb 2EE EA Y Folt) o] & o] &%
Aelgl BN 7kl FAME similar(Q, D) AL m:M
(cosine) ¥ o2 ZAg) &

iwawU—
Ja(w@)e X 2(“’,‘;})2

0%7])%]. Q= Wyqt, Wy, ... wq¢°|-'11 D; = wy, wa, ... wi°lth,

similar(Q.D,) =

A A& olg3te] eHYolA o]FH Y FAEE 27
AN = glon, AFHoz Ao PFY QY AHF i
e dde 2ol O HAE FAE Txt
Similar(Text Similarity):= th&3 Ze] Aldtgct,
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