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Design and Implementation of the Semantic Query Adapter(SQA) in the
Semantic Web Service Environment

Myung Hyun Jo'

- Jin Hyun Son™

ABSTRACT

Abstract The Semantic Web Services is a next-generation Web technology that supports Web services, based on the semantic Web
technologies. Until now, the researches on semantic Web services may be forced on the semantic Web document management and the
inference engine to efficiently process the semantic queries. However, in order to realize the principle semantic Web environment, it is
necessary to provide a semantic query interface though which users and/or agents can efficiently request semantic information.

In this regard, we propose the Semantic Query Adapter(SQA) to provide a high query transparency with users, especially when
querying about a complex semantic information. We first design the procedural user query interface based on a graphic view, by analyzing
DAML-S Profile documents. And then, we builds a module which a user input query transforms its corresponding RDQL. We also
propose the multiple semantic query generating procedure as a new method to solve the disjunctive query problem of the RDQL primitive.
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22 AIHHE! & 7| oo & AJGHE F2Jo]
E doAde A ¢ Au2(DAML-S)9A AHEHE
de 9 7% do] P AWg Aooje] s At
e ¢ Hujaes Aldg o 7ledeidd DAML+OIL3]=2
TAH Q=6 DAML+OILS RDFI9]$F RDFS[12]E 7)o
2 ggsorh

RDF(Resource Description Framework)[9lE €4 &
Ayste A9 ARE FHs7] A doith. RDF= dHol
Ble] oulo] A& LE dedolHZA, AWE o ¥
A3 XML tiAste AA L 7)nFzoltt. 72344 v
etdlolel= A4, gk, AA8Fo] 7Hssith RDF 22
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& Aoz ¥dHm, 4 A &4, 54, ¥
HJoz vedd. ME EE 54 Ade SA4 o
UJehi®, RDFEY 71E @¢i7t €ch o)d@
(Tripple) BElY) Fx7F XMLe v4s J& +2
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RDFS(RDF Schema)[12]+ A% EA digd Ao
Abgarel Aok AS Jled Aotk weEld RDFY ¢ln|
e o] 27|ntE B4 EdEcn BE "ok 270k A
A3} Hsd Ageg osistd s&d RDF €& A4S
9olZ Rostn I wojEd i ARAA guE vl
gtk o}& Z38 RDFY EAEY €l olF9 FHAH
B3RS 2 & F o101l & A2 o2 glaolxw
AAzE 2L gud 5 Y, HHE 2L dLo)A W AL
Ao Wl e Juiz 2Q e EAMEE A

DAML+OIL[3]& dlo|E]9] ¢n4 43 £84S 7Hedt
A #7198 DARPA Z2AEZ sjvtd dojolty DAML+
OILS RDF(S)¢ OILE 7Iut 3o A= %ith DAML+OIL
& 71&9 RDFSET} Holeo] i Aerl dutdoel, o
22 71%ES FANATHI0 2A FEd 24 F First-
Order Logicg 71N FE/lds EFAIZ AdHlll 7
ExoZ DAML+OILE BJE 2EEAE A Ed& 8
A(class element)} E4 S (property element)E TFA BT

AdE 9o 71E9 9o Fgolr] diol, Aug 7|
& A U3 ARE 47 g8 Awg Zejojrt st
o XML EME& 29 37198 XPathl13], XQueryl14]
58 AMgste A 22 Aotk A FE&EHE AWY
Z9ol¢l RQL, RDQL 283 DQLE Bl 43t

RQL(RDF Query Language)[15]% 3l}2] RDF &4l
s deg BHoz It RQLE RDQLT fAMSHAIRE
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SELECT X, @P

FROM {X} @P (Y}

WHERE Y like “Pablo”

USING foo for <http://www.daml.org/a.rdf>

(T2 4) RQL oA

« SELECT : Z% =2 uistg W

- FROM : EJE 2 ¥4E F g3t

- WHERE : Z} fio) 2208 AA %

- USING : 29| Foll A48 0|8 F7Halias)& AATTL

RDQL(RDF Data Query Language)[16]2 3ht}e] RDF
A0 g AYs 2xo® v, SQLF AR EEE
7HRh Aol 4y RDF Zdel ofd A% EgE H
El(tripple pattern)2.2 FA®th RDQLE ojelle] FALA
2 zton (¥ 5)AY Ed=
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SELECT 7%, 7z

FROM <http://www.daml.org/example.rdf>

WHERE (<?x,<foo‘hasFather>,?z>), (<?x,<foo:age>,?y>)
AND 7y >= 20

USING foo for <http://www.daml.org/a.rdf>

(22 5) RDQL ofiH|

. USING : 29 %9 A48 o8& 2 alias) 4R
o,

DQL{DAML Query Language)[17]& DAML+OILe o §
A E £33y, RDQLAE= o2 A F2o A3 A7t ¥
gteo] ok DQLS ©E Alig ZHofoje) el 7} ofo)d
EE AT 4 g T2eFJ g JsxE st 9l
. (29 6)& DQLY 3 A5 iebdc)

<dql.query xmins dql="http:/Avww.dql org/2002/10/dql-syntax#”™
Xmins var="http: /. dal org/2002/10/dql-variables#™>
<dqlpremise>
<rd£RDF>
<rdf: Description rdf about="#C1">
<rdf type rdf resaurce="#Sgafood-Course™/>
<drink rdf resource="#w1"/>
</rdf. Description>
</rdf-RDF>
</dql premise>

<dql queryPattern>
<rdf RDF>
<rdf Description rdf.about="#w1">

query premise

<has-color rdf:resour ca="http /Awww. daml org/2002/10/dql-variablewx"/> query pattern

</rdf Bescription>

</rdf:RDF>
</dql queryPattern>
<dql mustBindvars>

{varx/>
</dql mustBindVars>
<dql-answerKBPattern>

<dql:KbRef rdf-resource="http. i eduAwines,.daml”>
{/dql answerKBPattern>

bind variable list

answer KB pattern

dql 5</dq} answer
</aqrquery>

(32 6) DAL 7=

* query premise @ ZJ g AgE Frt

+ query pattern : @tz 3 Ul-&o] Eojzich

+ bind variable list : query premise®} query patternel] 4l
ALg & W4 Fo ghfe] wtma] EdtEojof s ¥
F(mustBindVars), & A4 TFANZE HE(may-
BindVars)E& ARt 9o AL U8 gl ¥
% (dontBindVars)= DQLeI A2A3h=] &t

* answer pattern : §HSE W1 42 S A}

- answer KB patten : A9 A48 KB(Knowledge
Base)& AR ¢}

- answer bundle size bound : 2% Ao F£7 BE A
S & o 7tAE FE B

- justification request : & A9 ZAAE HF3h A
AHEE A e

23 Al9HE] # AMd|A(Semantic Web Services)
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AWE feo] ERE o]&d A B, 45 84, A4
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2.3.1 Profile Model

o] Bd AMH|A 7]|%d tidt AHS e FEO2A
Zuz s Mul2E A7 A8 Au|s do]HEY I
82 3te AR BHYS Ve

2.3.2 Process Model

of Rdd MNulxrt DA FHFHEAY B 7)&5
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Eo] A2A APH=A 71t

(22 9) DAVL-S 7=
2.3.3 Grounding Model
z2ud ndy Z2A2x Rdo] 4% FEE
FEony, agled Ede FAHN FHE e
olty, ey Rde J|E § AMujxety BHE
WSDLISIZ o1gA uild & Rl oo]HE}L An|
o o]gA HIZE AR v AL ARE AFTT)
Ao A rde ¢ MUl 2F AM(discovery), § A¥]
2 ZF AH(invocation), ¥ A¥]l& AF T4 (composition)
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(execution monitoring)®] Yl 71X AF3}A 7|5S AT
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3. A|ME| HoJ0of XIS M7|(Semantic Query
Adapter) &A|

AlE dojeh Alug Aojolx ARk AMEATL olsfsta
AREsE7l el A et adM 2 =8 AW AR
A7E AHE dolsh AWE Aojg mEdu JHAP
a8 n g Awg Fdejo] F 7Pt H2e JiEE HPA
o] RDQL[16]& 712 Awig dojojg AME AL 7HEE
th o)A e AJUE Z9o|(RQL, DQL, etc) 2t RDQL
o] Aoy T80l tE FHojur| Yol
3182 B =EdA Adste Al2g op7|dxE st
, 32, 33, 344 & AN2de FA%e 4 AXUEE 87

o,

(0 o

3.1 Semantic Query Adapter (SQA)

Semantic Query Adapter

RBQL
——

nese
ot ALS Ame Fo
= oo 2oswl (ASRTAN,

V4

(212 10) SQA OF7|EdX

SQAE ZIEEY, HAA AHEA Zef QdEdAelx, A9
of A7), Awg Zejo] tF A Z2AAL F 4 )
9 A¥XdEZ FAdY. 24 FXIEE MVC(Model, View,
Controller) o}7|&X 2 FA = Slch. AxA AMER A9
QEIH )2 AlWE ¢ Mul2=E HAE7] Y3 ALEA F
95 Y= oy A2 QIE ol A(GUD oIt E o
AA71e Qe AR FoE AWE Fo(RDQLIE
AEstE AXYUE T AWE Ao tF A4 ZEAA
£ RDQLY OR 94tAt 715¢& Bl 9% FXIEC]
t AEEHE 99 A HIVEY Z2AA ¢4 D 2F
A5 7152 AFse AX etk Y4H RDQLL
dojgulo]2 T UE e 4¥ AYI AEEo]
Mul A5 AAsA o (2 102 SQAY TAE HEW
EE Alo]¢] £2E EhdTh

32 DAML-S Profle =& &8 XA ALZA &9 2IE
HolA MA

2 HE 4 REoE 7490 A, DAML-S Profiled)
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A g Aula HZAag 9% /2 848 FYsit &4,
dur FAAGNA AFee =g A4AHAND, NOT, OR)
71%& ATE7] &, DAML-S Profile 8458 243
o} A, g4 Qs DAML-S Profile RAES AHEAN
A B A BAFr] Y% AXE AR H.

DAML-S Profile 7%= <¥ >3 2zt <g 1>
DAML-S Profile[20]9] =& HRE @x ¢ed, a4 A
7tz FAEY AuAE AFse 4A 2 Bzl °
3 ARE 93 g8 ‘ZA(Organization), AF3te Mujx
9] 7155 @2 ¥ ‘@4 (Function), A2 Ay 2
el 59 &4 ABRE 93 U ‘ZEAY A (Profile
Attribute)2.2 FAETH <E 1>E DAML-S Profiled %
T 84 2 $48 TR

g Au)29 7&*—}13 AsHe Mu2g 27 %’H k=
# 23 g 29 gg AR M k. &, oW

8450 Y4 §k°l°1°k atm, oW Q4Eo g‘éi %k°l°1
of at=A AA vt it DAML-St w4lo] o|sfd
AEE A @ MHzo)xAW, BE ujrt B YA
o= %“*::1 ﬁ& olvth £3) DAML-S Profile2 A|9¥
4 Mujx S g8 AHEAY A3REe 317) o,
w4l o] OIbﬂQ F e FRET ol ALEAs} o3 T
e ARE st a2zl DAML-S Profileg ©]&
o E&AQ A FdE Al ofuis} 2o| U/EHE 7}
hig=3

o
J?:
[o

Y

(E 1) M|~ =20

50)
>
¥
k

8452

BN

rfo

A3 2. A9 4 1% dofd dE &9
2| (Organization)’ 2 2 714 3t}

Sh'el ‘Z2IAEYE Halo] oldsly] HA FAR
Auoly] wio, § Mulx P 94Y oz Aok
& 5o AMEAE Ae FYstEE Aul2E 2 9, A
E o] Agvteql Mujavhg Zuzl by A E AL
714 Ag Beste Mu2E F AE P 98 240t
NEIE'Q) Muj 2 AR §= Ak & A AL AL
4247} 98te 7% (Function)& AlFstes Au|2g H4g
& UEE ot o F, ANAAL Muj2 Fe(Quality)
U Mu| 28 A Fete A9 (Geography)# 2 AHl= &4
(Profile Attribute)& 3 AAY &+ Y=2 ot @t 3
X9t %37 (Organization) EFYL Atgo] ol3dlatr] 4A 74
H AHol7] "o, §§ Mu]x 7&*1191 A7 oz o
ojolgt dirt, x7 YL AH|AE AFsE AHY EE
A ARE FPFOEH, ol% z;f ARE A AL
dAe AQHA dgg T AHY Auzd dFd FAHA
ARE 27 £ Utk F Z2H|Y AHEE Mul= HAY
% 283 HFrojrh

Yyt A8 AM dAEL B nd, Wy 29 59
ks A4 zde F9 g 7l AFgch A
st mds FAsNE, ¥ Fdo9 JEHA =g o
ARe BF 535tk dF E9] ‘not AHE and A EE
‘not Abg or HA'AY ALEHE 718 =8 @ikakE AND,
OR, NOTeolth. ¥ 2% ¥ 194 Vel DAML-S Profile)

Type Element Attribute RE ¥ 84%0] =g dXztg A ALE F Qe
serviceNa.mt? AL BoFE,
textDescription <% 2>9) A% E: DAML-S Profile Specification[20]
contactInformation _
name o Relw 7z aie] AFAE mel FAHIUTH AND,
o title OR, NOT @azg Add A% 2452 [20]9) Ao Hof
Organization
phone UAA 27] WEe) <F 2>9 2L At 2E2HAh
Actor ia;](ail 50}, serviceParameter7t DAML-S Profiled|l4] 2.7 3}
physicalAddress whell gitke Al ofAlgte] UUTHH, serviceParameter 84 E
webURL OR 44t& 715 712 + 91& Aot} <& 2> 744
input [AEL ould] whet FAL] v Aolst glv] W, 5
Function ~ [obi $ T7E % AN <E 52 MEA At
precondition
effect
. serviceParameterName (E 2> DAML-S Profilez}t =2| 9AkXtel =2|H(Logical) ZEE
serviceParameter
sPérameter Type Flement AND OR NOT
QualityRating rat?ngName input Yes Yes Yes
Profile rating Funct output Yes Yes Yes
Attribute categoryName unction effect Yes Yes Yes
ServiceCategory taxonomy prec?ndjtion Yes Yes Yes
value Profil serviceParameter Yes Yes Yes
code At?xi‘t?ute QualityRating Yes Yes Yes
ServiceCategory Yes Yes Yes
4 LAWY Y o)E dold dE 9 aase @

2]
F(Function)’, ‘ZZ%<d &4 (Profile Attribute)’
o2 7pA g

714 3. AHgAlE =8 94bAl(Boolean Algebra)E ©ol&
3 Ao el 71BZHQA A& osstn gk



AAE o] & Aoe Uk ALGA A dEe] 3T
i & AoJE 7bsdtA @tk aERE B =E
< =3 A4 (Boolean Algebra)s AxHZ ALz Qe H
|20 2&3t7] s 9k 2ol 7M.

upAigto g Bk AlWE o] o AAE dwk AR
7 £4A oldigly] H3iAE 19 DAML-S Profiles] A
BE AR or HojFo gt 279 @A ATA Ve
3 AXY, RE AHE 3 3H HoFE AAHELS 2
E2A O 712 olfE aTar] et 1A o
2 7Hgol Hed & Sith

1A 4. AHEalE BEAS ARE 3 dd BF HAFE
A Bk AR (Procedura) 0.8 HAFE A
old7t M2 HA A& & vk

78 5. AHEAZE AR e AHE $58 9, O
Ao AA EE ARAFE A 5T
At} (Lower Information, Higher Understanding).
- AR <f(Information Amount)
+ A KB 9] BzA (Information Complexity)
- 4B o] %A (Information Variety)

s 8
g T

Ao 1. 714 1~5% vl o2 DAML-S Profiled ¥
84 HAE UgHd AT

E 239 £ 4(ServiceCategory—QualityRating—
serviceParameter) — ¥4(Function)

744 1~5& Bsta e JRE WEde AuE
o] ® Aojg vigez sx itk a=z JHA 1-52
FH dojd Aol 12 AE do] g Aoofe] gigh ol
7h AY gle AgeEE F U 43 HeHoz AdE
HE F2 & 5 A ok oA Aug 4 MH& AR
AsE FFATIE A4S 7HH & Aot

re

)

=
=

=
<o

33 E2jof 47| dA
32484 B Aol ALEAE AP A A8 2

8 dEFol2E BT Aolgd, ¥ HeMe do|dE
(Agent)E 93 Aluig 7§4°1(RDQL Adske dueE
< @AY, &, 22894 AAY RDQL £¥e vz

aar3 ’\}%Z} 724 Aol 2o ded AL8x A7t
o497 RDQLE AAE 4 v A sl dxsid,
Alag § 7le dole EE]%%-‘?] A% (conjunctive) &2
TA57] wFol, AW § 71Edeld) U e Ed
ZE9 A9 Hy= :1“3% & A} 32"l Ao
RA¥ DAML-S Profile®] 9% A9 84& ' ‘Z2
el £40]th, % RDQLY WHEREZ S EdEg9 AY
(conjunctive)d o] el ‘4ol ‘Zaud &4 247t
F4E & 8tk 48 B9, (¥ 1DF 22 RDQLES 4

AIHEY B ME|AS ZHE0IM AR 2O Of-IE el A H & 197

Z & F 3

SELECT 7a, 7b

WHERE (?y, <profile:serviceName>, <congo:Congo_Bookbuying_Agent),
(7y, <profile:serviceCategory>, ?z), (?z, <rsyn:type>, <profile:UNSPSC>),
(?z, <profileivalue>,?a), (?z, <profile:code>,?b)

USING rsyn FOR <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
profile FOR <http://www.daml.org/services/daml -s/0.7/Profile.dami#>
congo FOR <http://www.daml.org/services/dami-s/0.7/CongoProfile.damil#>

(328 11) RDQL oli|

2 =R A4 dBHo)E ARH]Y) B, sh
o A9 WY A3 AsAt oY A 2AE AR
goz sl BTk F AgA QAR AEA A9B
F Qe MHE ABAel Bk FEA 2
4o HolHE ReHoR #AY Yt A
= ASE(inked Lisyol7] w8, A7)
g€ JA= grEd YAFOE Gobq 7
_‘l

LinkedList rdgl_list /UANZ A%g ALz A9 gazs grE
String input_string /Y#E A&z 729
if inputElement = "ServiceCategory”then
rdgl_list < "(?x, <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>,
<"+input_string+">)")
else ifinputElement = "QualityRating” then
rdgl_lis < "(?x, <http://www daml.org/services/dami-s/0.9/Profile.daml
#qualityRating>, ?a"+n+"), "+"(?a"+n+",
<http://www.daml.org/services/dami-s/0.9/Profile.daml
#rating>, <"+input_string+">)")
else if inputElement = "GraphicRadius”then
rdql_list < "(?x,<http://www.daml.org/services/daml-s/0.9/Profile.daml#
serviceParameter>,?a"+n+ " ), "+"(?a"+n+",
<http://www.daml.org/services/daml-s/0.9/Profile.daml#
sParameter>, <"+input_string+">)")
else if inputElement = “Inputs”then
rdgl_list < “(?x, <hitp://www.daml.org/services/daml-s/0.9/Profile.daml
#input>, ?7a"+n+"), " + "(2a"+n+",
<http://www.daml.org/services/daml-s/0.9/Profile.daml
#restrictedTo>, <"+input_string+">)"
else if inputElement = "Qutputs”then
rdql_list < "(?x, <http //wwwdanﬂorg/servxces/daml-s/o 9/Profile.daml
#output>, 7a”+n+"), " +"(?a"+n+",
<http://www.daml. org/serwces/daml 5/0.9/Profile. daml
#irestrictedTo>, <"+input_string+">);
end if

(33 12) MEA s

RDQLE XEsk= ¢S

(¥ 12 ¢ 2EAdAM A= Ada FA9E
RDQL HeHE Wgste Yac ddred AFsdE g
oot ARRAE o WAl AA “Mul2rt AFEE A
A YR AU, “Muj29 FEe oj|I?”, “AH]
20 4 menEHe FAANETY Hulx ZAEE §
gt} olgld 918 2AEL (19 12)9 dueEFd 93

Alig Zojo] RDQLE Wt (27 12)9] 24 AHdA
T4 9 inputElement= RDQLY WHEREZ T4 € £
(predicate) 59 =2 AT ¥(conjunctive normal form)o]
=3

34 AHE| Zolol C}E MY Z2AIX MA
RDQLE SQLE 7|wte s whEolxl Zejojox|gl e}
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ZAE & 2014 A3 =8 442 $ OR d4dxE +3
g g goh AR, ARE o] EfEe] A3 conjunctive)

o2 o|FolA 317 WEol, OR AUAE VL 87 ¢
s AT Bae e AT dANE du 3
FQAAN ABHE RE BAL QS ABAE Y,

B =744 o] EAME dZ3y] A3, SQA EE AW
g Aol tdF A EZRAAE F7+ AHh oA OR
A2 disjunctive) & B8 Z 3M= 98 d9 8459 A9
g & Avie $ielth (29 13)2 RDQLY OR 4t
A5 AHEA717] A gagFeln

“

i

Ll

ol

n /98 845 F ORIALS MLz e 949 84 7%
m /A 7 82N FEE WeE = 44 3k
RDQL rdql_list /33804 Y daForid 449 22 gau

RDQL new_rdqllnlfm] /4 &4 44¥ RDQL J¥

fori < 0 toi <« rdgllistlengthdo

if rdgl_list(i} include duplicated_elementsthen

for j < Otoj <« mdo
rdqllillj] < RDQL(, rdql_list(i))

end for

else
rdallij(0] — RDQL(-1, rdql list(i)}

end if

end for

(12! 13) RDQLO OR HMAL 7|5 MIS57| ¢gt && Y1a|E

el AojoA OR AAAE AEd 8 24 AVl nif,
7t 84dM FES F82 &+ A4 7 Bt ml Bast
gd, 9o meandl A E FHolg, dF B9, 48 &
47} ‘serviceParameter’, ‘input’ ¥ Aot o714 OR
AAAE g FsE 98 247} serv1ceParameter @ 7}
A38kal, ‘serviceParameter'dl Fto.g GeographlcRadlusL}
‘orofit' ] W¥ 848 2= thx /AR o) AL ‘service-
Parameter'$]  ‘GeographicRadius'®] gre]l Z7do] @AY
‘profit’e] Fke] Zdl TE Mu|AE w3, A T
A, AHEAE “GeographicRadius == 4J% OR profile>=1000"
o} e Z70) PEHRIE RE AuAE Foa g A
ojty. 1A olg} P& AE XN s HAHE
RDQLY] % /& 270l

Aldg ZFojolg A u, HEEYHE AXH AL
9 Qe HolAE Tal MEd A4 st OR Azt
g EgsteA] Aastd Ajudg Aol tF AY Z2AA
& % Ao §F 4585 AAT

4. SQA 78 % #H

3R HAF SQAE A F FEeE FHEM |
A, 32" EAG AAH ALgR e dHo)lAE Uk 7&
A AplEAY 9 BekeAz Tddch od, 4yt A4 <
AR Agste 719E ARG AR AEH0 WY
€ o 8¥ o F ZAH ALSA AHF|2E T3 U
¥ AHEA 27t AdY Aooj(RDQL)E W€t ¥

!

d

rlr

g AW dolojs & Ao AeAH, 2ed A%
HTML 882 9 22$A0 mel Ao,
41 "X S Fel elefmola T8 2 A}

(¥ 3> DAML-S Profile2t =2| HAHAIe| M2|=(Practical) HE &

Type Element AND | OR | NOT | <>
input Yes No Yes No
. output Yes No Yes No
Function

effect No No No No
precondition No No No No
serviceParameter Yes Yes Yes No

Profile - -
Atiribute QualityRating Yes No No Yes
ServiceCategory Yes Yes Yes No

¥ HME 323894 Aos A uel ¢ @A T

A FEI AAA ALgR QAEHCAE BRAFD ERF
AHEAE Ze) JHHo|2E FESII A 3289 A
s 2 7k 2w & Algtol Qlok 32F-A AHos 29
=g d4kzxiek DAML-S Profiled) 2% T AEACA
Advt A Az 2o Bt mds AFsy) &M 3
A=At AT 32-M Fg 4 829 =8 |t
ko] FAYLE AAAY et s8R G Zo] Bk o
g 59, ol AM8-A7} “QualityRating = Good or Quality-
Rating = Bad"gl= ZE stz 7H33AL o] g B
29 =83 7Ad FH&sd, ojd Y FEE A &
o} AR ole} e Ao A Fouid Fe)v)
Foll, Mulx AAoA BRI dite] Helso] HA
E7b =9 AA do g 2 e F 9 AExHEA)
315 QoA ML AF, 32"-ANA Hogd =7
(Logical) 7A€ vy A%E 93 A2 4 (Practical) 74
o2 Wasgrh. <& 3> DAML-S Profiled =3 g4t
o] Ay A Holrh 53], OR AHAE A&7 4
3 dF MY Z2AAE AF FYIA =4, A9 @gE
kst A4 Altte] 4ALE7] Wi, & dad 7
%7} olyzld OR A4tz 71%& AAsAT

o4 sHE Ao 19 A 84 Ao g8 A A 7t
A gHog FAHEY), ‘ServiceCategory’ 39, ‘service-
Parameter' 9} ‘QualityRating’ 3}H, 28] ‘Input/Output’ 3}

B o8

Service Categary

Ontology URL . .
= Profils “hitp://islab. hanyang. ac.kr/damis/ProfileHisrarch
= BookStore_Service

© BookBuying_Service

>
+ Library,_Servier Selected Ontology

 BookBuying_Service

(% 14) Category <>IE{JL{IOIA



o AgAe] AYE et EE AREA HoE
U}—cr’-" 29e 53 GUIZHZ TAS 7] gEel, A4
o] st AldE 4 Mul2E A #& F Urh

<E 9 ‘Z2aY &4 F ‘ServiceCategory' = QAo

A AFsE Aulxe F¥E TE A7 A48 dEHEeH
YEHos, NAICSY UNSPSCI2019) walo)q AFstw

AE BF 71F2S AgdAM Aul2e §3& Vet Ao
Mu~g AFse gAE NAICSS UNSPSC & bt
T 2R 7pYste] Au|2E EF 3g 5 gtk oA
ALt Ao BE =8 A4S AHEE F dATH, 3
9l 26l 2 & (NAICS, UNSPSC)O] qmHoz wm diol
ol7] Wi wn AMAE AT & ok (2" e
‘Category’ Q1E}Fo]20] i3k A& spdolrt

<¥ 39 ‘Z29d &4 F ‘serviceParameter & Parameter
of wat 493 FHAY A o) 8" & Utk £ =EAA
= ‘serviceParameter 2 ‘GeographicRadius'® 7&# A=
AHEEGTh o RE A MuAE AFTsHE G AP
ARE vepdc 7 Z]"*"ﬂ g "‘V# vl Go7t w0
AR 7] WEel vl Azt ALEE E7bs st
<E 3>9 ‘Z2ad $4' F ‘QualityRating' & ¥ &9
EH g8st7] 9% AHEIEA, vy 234 HE

3 BRAS 278t WA ‘QualityRating'® ‘NOT
7‘}“ Jgud R3AL zZtet oF Eof wd OF 2
‘QualityRating’ A#(S)e] itk 743 w, ‘NOT'4 9
EQEE Qo= dAd + Uk

@D S ={‘very good, ‘good, ‘bad’, ‘very bad’}

@ NOT ‘very good’ = { ‘good’, ‘bad’, ‘very bad’ }

® NOT ‘very good = { ‘very bad }

Z AFEA7E NOT'Y ovle] dis] chegstAl 4 <
ol7] W&o, {4 Mujay AN AT} FEHA BE T
otk 2#@A 4mA A (X 39 NOTE EFAIIA
”9&4 ¥, ‘QualityRating's & 948 849 2o v

aAE /‘}%@l F 9tk o] AL AEA A oW FH o]
/o3t e Ze AHlAE 2e £ JEE Fd 2R FHY
o} AqulA7t T 7hA A e 2R 7] dEe] 'OR A
AS AHESE AL EBFesith (2" 15)% ‘Geographic-
Radius’¢} ‘QualityRating’ ‘?JE“]TﬁIOV\ﬂ] E A8 3ol
th. ‘QualityRating’®] ¢, ¥lz 4ix 71%5& A48 5
JEE (2¥ 199 LEF Over', ‘Exact’, ‘Under’$]
e wAg £,

i

0%

H orjo rR o
22 oﬂ-

Service Location & Quatity
“GeographicRadius e fowe}
- —— . icRadius URL

~

* i
il http://1slab hanyang, ac.kr/danls/Country da 1
< Ameria al#korealn :
- Ash »>
= Exsthsia
© dgan
a clear )
% WestAsia Quality Rating URL
% Awinla
i % Exrepe
©®Over OExact ©Under
v

(22! 15) GeographicRadius & QualityRating SIE{H|O|A~

AJCHES 2 MHiA SHEOIM AISHE! ZOf (EE Il ZA4 3 78 199

input/Qutput information

i
i Qinput Information @ Output Information Inpm Ontology
i
' 4 Bog :t(:]ée/lizlﬂahlhmyms .ac.kr/den|s/Book dax 14
== BoakPraperty dal it
; - Author htto://islab.hanyang. ac. kr/deals/Bo0kProper
i - DeliveryDate ty.dasl#Title
: - FivoStarRating 35 R i
- Format
i - IsBN Clear i
! ~ Mozmy —
! - Price Output Ontology '
- PublicationData .
- Publishor > http://islab.hanyang. ac.kr/dar|s/BookProper
e 2> ty.danl#Price
< Business damt
< Library daml :
: i
‘ " clear H
| <! > help

(22! 16) Input/Output SIE{H|O[A
AR ARgAE Ao EH oA AR A Hed 3
E PESE BEF RYF7) g7, Age a8
e AEE £ JEE Fof gtk F, ‘input’® ‘output’el
3 OR AR 71%& AFHA Yotz AMgALE W&
ek MH|22 FE F vk 2283 ‘effect’}d ‘precondition’
*1‘5]&7} AREAY 2dgog2A dojd F e AF
7] Wjel[19], Al A3 E AHEA SddA B
2:5} ARolr} ThA "16}]/\1 ‘effect’9} ‘precondition’ ol ©]
AE 7he] AL 23s7] A8 o o 533
Bolth, ¥ ‘@5 ArE vl dide 3dizt V) dE

) \_JX}E Hgd £ gk (29 162
Output YEHe}2oA i A3 FAS epih

AHERb o8 99 A vA 948 240t ¥ FHA
(28 173 2< RDQL #A7F A4E & ok (29 17)
2 My~ ZEFE ‘BookBuying_Service, AH|A A4
‘Korea’, AH]2~ AelE ‘Average Rating C', 948 A=
‘AT 28z &8 dxE Title'dl AuxE fdAsieEe
RDQL 29E uyehdco AHEx 294z REH (28 119
RDQLel 257 9aixe (28 12)9 (28 13)9 43
B%o] "asth '

ol

£ i of
g

ﬁrlor

2 o

Input/

SELECT ?x.,
WHERE (?x, <http:iAvwwvw3.orgh 999/02/22rcfsyntax-rs#type, .
<hitp: sisiab hanyang.ac kridamisiProtieHierarchy damiBookBuying_Service=), «

(?x, <http: .orgiservices/daml-s/0 SProfile viceF . 782), .

(?7a2, <http:/Aamw.daml orgiservicessdami-s/0 SProfile damids Parameter>, |
<hitp: fisiab harryang ac kridamis/Courtry.damifKoresin=), (7%, «
<htp: ww.daml orgrservicesidaml-s 0. S/Profile dami#qualityRating>, 7a3), .
(7a3, <http: Mwvww.daml.org/services/dami-s/0.9/Profile damigrating=, .
<http: /isteb hanyang ac kr/damisisReting damt¥Average_Rating_C>}, (7x,.+
<http: /v daml.org/services/daml-s/0 9/Profile damt¥input=, ?a0), (7e, .
<htp: A daml orgiservices/dami-5/0 9/Protile damirestrictedTa>, .
<http: isiab hanyang ac kr/damisiBook dami#Al=), (?x, .

<http:. A .orgfservi s10.9/Profile put=, 7a1), (a1, .

<http: (wewadamt orgrservices/daml-s/0.8/Profile damirestrictedTo=, .

<hitp: /islab hanyang .ac kridamls/BookProperty. damigTitie»)e

(3% 17) RDQL E2|0i(Result)

QA T3

29

e
i QR

e

He au

N rﬂ

2 AgAANA B Aue

)
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o] EmA(Semantic Query Transparency)2 A&3dc= A
olty, F, Ut AMExIE AdE FHe AeJ(RDQL)E AA
AHgElA gan AWE ARE 22 5 J=E 24y
71gke] Ao} <lEH o] A(Query Interface)E A St 1)
A AwE Fejolg Asy] H3 FE A, ool Ay
7] 59 Fo TEAAMY 715E ATA Yoo HEE
o} shA% SQAY FFA L AWy YA AAE F
2 4 A& 29 Z2AN7 gasit a4 2 =F
Jena[19]0l A4 A-&sH= RDQL 29 Zg2AAME ol&siych
o] A& SQAZRE Y RDQLS FE3te, A A3
3 DAML-S Profile 4 & F&3%t} Jenar JavaZ =&
Z2x0 #HEY FAE HHsI] A ASAA T2
Y Aol 2A(APDE AT B ol OWLHM4]Y F
29 ¥ 3 (subsumption) FE3} ¢ (entailment) FE& Al
o,
=E9 Azde 2% fFYZ=(Unicode)E 72
& XML JavaZ FAEHALH, ot 2L QAR F
BRz1=Y
1 (29 18)9] HAA AL&a Ao AeHo|2elA Mg
B ARER AAE  33"EA AAT Ao AV
HEQEY o 1974 RDQLS A3t o4 (29
12)9) gneFo] o] gdrh
2. % ‘serviceParameter’ 13 'OR' ¢AAIE Al&38e
A7t AeE S ), 34dolA AAF AWE Fo
o] F A4 Z=2AAY 93 o e RDQLE&
Aagh old (¥ 13)¢] fazFe] o] &HT o
# 719 RDQLS 44T o, 194 Z% RDQLE 9
E94 ¥ RDQLE AAsHA dch
3. 3% RDQLS (¥ 11 2& 74& #4 d9. (=2
g 172 3% RDALE ¥ shiekg Jehdd
4. A9 RDQLL FE d7d Adx ddd Z2ad
A9 FAEE AatsA wast wad  Age
(¥ 193 XA Hed, 4 €49 HAIR:
4 rojE}

flo

of 1
st

ez

e wEE Y B £0 s 7l
B LR R IR Lok LR R R

- LI SRS Frr€ s

B Eab

" 7 beore e These Matcning Saore
TR )

X

"I 98 Y DU SXD sEE T )

fases i, m ememer - Ty
1 & P/ 104 223 1KY o p v idas
Semantic Web Search Engine
s o Service Locaion & Quaalty ) '
w2 : = )
AZ < ; L
¢ "
A
R g
oo ]
Quality Rating URL.

|
20w Obet Glnder
T

e

o Ther Trese etk Secre

CFET) feme

el R A e P Erd - des !

Semantic Web Search Engine

) inpulCutput Inomation |

Input Ontology

. “we Then Thase Matehwg Secre

e BB !

(22 18) FAE ALK} Fo| elefmojx

B =&dA dolguwoe]xe wgl A DAML-S
Profile®] & e 50700t (2® 19)E AMulAe EF/+
‘BookBuying_Service’, 48] X ¥ & Korea', 98 A=
‘Machine Learning, Title’ 18 % £8<QIAE "Price’d] A
H 28 AAztete dod Wit Aaelct (29 200 &
Mulx Z20de] BE ARE @3 gk £3], 28 94

‘|‘ S TEE W T« A e
E: o T BT ICH A B 3
I 1) VoD /R 4220 13 Tl g FerrtEnd i p - yjos
Semantic Web Search Engine
~
Result View
C E e ] G | § S | W b}
na © profila_Buokworld_Buy_agent
- wom 7% btngr g na
4 "x
DORS e © profle_Consgltors_Resarvationags
o 0% Bl Wb aenc
s s vt book ecsrsstons b tha st of ook
[ 3 profila_CK_wetlfind_RaservetionAgent - e o "

scora SD.%  DMtR./f SBRTYrrRon AT SRS SUCS W Eod Prat nem

€ profila_Library_Borrawingagent
scom . S0%  patp.sfb.hagang

b
© proflie_chinoBockstors_Seservationagent Trs "

scoro 50%  BUR.ALLAD S RN | g Ky At

S HanyangCourlorTrackingProfie “Tes g nt roports =" VoY status.
oo 12% R/ SoUunG AT M 2 prat et
« 1o

(2 19) ZA Zot



A ‘z2Y Jug (29 20)9] Ao BAE o M
20014 Aeld AXH MU A2 AAF KA7}F ‘A 2
B9 9 Huzs AT dA% APRez A2

A 8k71 Ag Aol

Contact |nfonnahon of Searched Service is below
& BookBuying_Service
BookWworld_Buy_Agent

is service provide book buy based on the specification of a book
. request.

- John Book
i Sale Representative

| 4122685569
John_Bock@BookWorld.com

. Teetering Cliff Hights. Florida 12321, USA

- http+//istab.hanyang.ac.ki/Bookword.fitmi

Additional  Information

SouthAmerica

Average_Rating_C

 Book-Stores services (code: 451211)
Library or reference books {code® 55101511 )

ai, price

[:k=i=2)]

(22 20) MRl AlBE # Mulx Z=

5. B

AWE ge] HE a7 9w 2
o ggyop}t B4 Ruysn ek %'1 2 w=golA o
°2 3 gt 4 Aul2 Pob oln Be NAUEE )
25} 9, aNF FEE A8A AFE Fusn Yo
385 Qe ool

ae} Ad 92 A AR Eol2E AU Y
of ds) 4RE A4 BHY AFEVS AT Aol U
Boltz22324]. A1Y Aot AWE jole] # of3
g 274 2% 9 A$AE A3 B2} A

ket

o] N&dlg B3 THT HAAEH AR Z9) QElsolx
= a8d "elA 71EY A2d222324]8 0 AAdRF A
2golgta & 4 9k 22w AAE RDQLE XMLE 7]
Hro g2 &l7] o, SQAE RDQLE A}&3ls od HE
AFAME =8d F 9ok oy SAHRYU oy 7|&
o AM NaddA AFFE =7 4R J1sE 299
Hio| 22 AF37) Wi dut A& & AjuE A
olo] &9 A (Query Transparency)2 A3t} = gub A}
£27r AlWE Ao Ao(RDQL)E AH AMESIX gax
AE ARE gRARoes F£29 £ ok o/H EAEL
Alig ¢ Auja9 X8RS FFATE EHE A &

AlTHEH 2 MBI~ SHE0NA Al O1”EY &A & 78 20

wot ohel, A Yol J1Ee B3} F AYY ¢ As

A71E srag Aol
4= Sfo= 9 A2AYNN OWLMIE A9E ojz
2AFoRA, o] A4 BF FF 2A 98 Aol &
=R ¥ AT OWL-S9| ZAH Aex A9 A8
o]2% FHsE Aojth & RDQL ©|99) c}e Awe 2
Golzs) B el G AsEE FATLY 2 o
SAE B FE EEALE olE sloln, AT el o
Fe ol §RALEA, OlHE 5) $& SuF Aol

Ho
e

g
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