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Object

subClassOf subClassOf
User Device
SUbClasROT Property SUDCIASSOF Prijperty
Mr.A CanMove Appliance Can'tMove
subClassOf
Water Purifier
Property
ProvideWater
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Service Water Provide Service Alert Service
Water(x)"Device(y)"
Exist(x, v),
Precondition | User(x)"Location(x,y) N/A
“Device(z)"Location(z,k)
~Same(y,k)
Input User(x)*Amount(y) | User(x)"Message(y)
Output Amount(x)"Water(y,x)) User(x)"Message(y)
’ ~Alert(x,y)
Effect User(x) " Water(y) User(x)"Action(y)"
"Provide(x.y) Recognize(x, y)
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WHILE(TRUE)
New_Goal = first{(Goal_List)
iF Mew_Goal is NOT NULL THEN
Rules_By_Goal[] = Rule_Repository.getRules(New _Goal)
Unsatisfied_Rules_By_Goal[] = compareToStatus{Rules_By_Goall])
{F Unsatisfied_Rules_By_Goall] contains at least 1 element THEN
Sub_Goals[] = Unsatisfied_Rules_By_Goal[]
insertintoFirst{Goal_List, Sub_Goals[])
E£LSE
DeviceServiceMap[] =
Discovery_Agentsearch(Qntology_Repository, New_Goal)
Rules_By_Device] = Rule_Repository.getRules(DeviceServiceMap)
Unsatisfied_Rules_By Device[] =
compare ToStatus(Rules_By_Device[])
/F Unsatisfied_Rules_By_Device] contains at least 1 element
THEN
Sub_Goeals[] = Unsatisfied_Rules_By_Device[
insertintoFirst{G oal_List, Sub_Goals[])
ELSE
/F DeviceServiceMap[] contains more than 1 element THEN
New_Service=selectServiceCost{DeviceServiceMap])
END IF
Rules_By_Preconditien[] =
Ontology_Repository getPrecondition(MNew_Service)
Unsatisfied_Rules_By_Precondition[] =
compareToStatus{Rules_By Precondition[])
/F Unsatisfied_Rules_By_Precondition[] has at least 1 element
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THEN
Sub_Goals]] = Unsatisfied_Rules_By_Precondition(]
insertintoFirst{Goal_List, Sub_Goals[])
ELSE
call Device.executeService(MNew _Service)
deleteFirst(Goal_List)

END IF

END IF
END IF
END IF
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4. AY 2 74 o)A

A AM

of&Al =S|

@% ‘ E1AI bl
o=

e

2

Coordination
Agent

i
e

hil)d}
poCawll Hal

0
0

5
5

Ay v

[T¢ 3] <A AlvEles A% 84 74
B FoMe Ao d=F dA4 Avgles
A dusta, AlvEsecls Zag AlgArst
) iiix], Aul~ 2=22] Jdi FERES
A% 5, 35H M AAF daEFE
da AddEes ded 24, 4%2} AX
Hol A& Abeolt), wabA] AXE %h‘f‘é
g HellA " Ao AHo =& 4
Ao MBl2g e Aol EAEWE} AMM
Tl HE AR 23S Hel oz 7hA g
EE go] 5 gl (1Y
= Hie 22 d34e
S BA Hid 2 =5 &
2

f

i o3l o

Egﬁﬁ@ﬁm-
£ e I ool

]71' T —r“l— ﬁ)‘]'o
= Coordination Agent

H
%ﬂm‘:’r Coordmatlon Ageut— A¥ ]74]

}.
El a}ﬂj 7§J 7ol &
e A7 =2 o7zt
o Wrﬂooﬂ’ﬂJ =4 A
3 g2 AHES 77@?‘?3&
1 Z8E ALEAS oe] 7
7y Aoxo] At A, BEFE o
TEEC G=EH ok, 2 wEF3ES o
- 73 1 AN AEHE REATIZ] HEA
Hetd AHE A Al A
User(x) * CurrentState(y) ~ FutureState(z) *
ChangeState(y,z) = User(x) * Alert{x,z)
- A 20 22 AU AE AFEte A 7F o8
M = AFER A ZHE vk A" 9

b




e ol&dd,
Service(x) Devicely,x) Devicelz,x)
User(k) = Userlk) UseDevice(k,v)"Close(k,v)
A, F2o 28 "HelgY orrt 2EZEF
o AR Ao lojep grh mpR|HoE H
A g4Ee HeE e ZE AuaEe] AHYHo]
dofer gtop, Mu|aE 77 AR A ZEYE
g £ 9= Discovery Service, FHEF AFE-
ZHe] Y2 E #eof sl= Location Decision Service,
Faek ALY ARE #wHEstE Location
Comparison Service, A&7t A H AR E FHEs)
£ Alert Service, 2®8 1 ALERtA Al & AFst
= Water Provide Service 5] ¢|ol &=},
[29 4]& 3524 AA8 duglFE oY +
A 8AEd AEst FAHOE AU AT FEHE
HA & 1Lt Collaboration Diagram <]t

L.Decision
Agent
of

4: gefl (Jl;aliur’lLM%X}A, [Ty, #HEZ, FoH])
9: getlocation(Al=ZALA, [W2HD, H=0]1)
s

L. Comparison
Agent

5: complareLocalion(AFZAA, [TV, SISZ, #5H])
10: compareLocation(AFZALA, [WED, F421])
S

UK sotStatus(AAIA, S8 DRAD! BIC)
12: setStatus(AHBALA, "Z <0124 SHAlJF Z0HoF BH1Y) 3.Discover
™ o - # 1 ¥ Agent

~_| .I,/ " 2: discover(Alert Service)

E:Domt\_l,--"'"" 7: discover(= HIZ Service)
| Agent |

B

1: getSewicePrecundlllm(_'_é!#)f']"

b 141 executeServeie'S 23

S / jn]
» / \ Ir
Ontology / \ Purifier
Repository / %

/, #

6: executeService"HIMAIEE", "2 Obdat, AHEAIA)
13: executeService("HI MK M5, "M 0ISaHEL, AHERA)

3 ge\RuIe[”Alen'i’o AFERIA")
§: getRules(*= S ORACH)

Rule

Repository Moblle

ane

(29 4] AM¥l~ 74 Collaboration Diagram

AHE 2 AFE BA0A A
7l g B AEs TAo
igistn, o FA Aus Py B

, $ Aule 7y dneF

omH FA MMz Foe] AAE PEE
FneFe oA A

m)-' {Ul{} @,
gt
o,
W

to e tle o

6. Acknowledgement

B odys HeirERe 2ICEEE AL
[04A2-B1-31]¢] A ¥oZ TdFHS.
730 29

[1] Mark Weiser, "The Computer for 21st
Century”, Scientific American, vol. 265, no 3,
pp. 94-104, 1991,

[2] Takemoto, M., Oh-ishi, T. Iwata, T,

FA2-4

Yamato, Y., Tanaka, Y. Shinno, K,
Tokumoto, 3., and Shimamoto, N, “A
Service-Composition and  Service-Emergence
Framework for Ubiquitous-Computing
Environments”, Tn Proceedings of the 2004
International Symposium on Applications and
the Internet Workshops, pp. 287-292, 2004,

[3] K. Sycara, M. Paclucci, A. Ankolekar, and N.
Srinivasan, "Automated discovery, interaction
and composition of Semantic Web services”,
Web Semantics: Sclence, Services and Agents
on the World Wide Web, vol. 1, no. 1, pp.
27-46, 2002,

[4] F. Manola, and E. Miller, "RDF Primer”, W3C
Recommendation, 2004,

[5] D. Connolly, F. van Harmelen, I. Horrocks, D.
L. McGuinness, P. F. Patel-Schneider, and L.
A, Stein, "DAML+OIL Reference Description”,
W3C Note, 2001.

[6] 5. Bechhofer, F. van Harmelen, J. Hendler, I
Horrocks, D. L, McGuinness, P. F.
Patel-Schneider, and L. A. Stein, "OWL Web
Ontology Language Overview”, W3C
Recommendation, 2004,

[7] A. Ankolekar, M. Burstein, J. BE. Hobbs, O.
Lassila, D, L. Martin, 5. A. Mcllraith, 5.
Narayanan, M. Paolucci, T. Payne, K. Sycara,
and H Zeng, "DAML-5 Semantic Markup
for Web  Service, Proceeding of the
International Semantic Web Workshop, 2001,

[8] T. Berners-Lee, J. Hendler, and O. Lassila,
"The semantic web”, Scientific American, vol.
284, no, 5, pp. 34-43, 2001,

9] S. R. Pornekanti and A. Fox "SWORD : A
Developer Toolkit for Webh Service
Composition”, The Eleventh International
World Wide Web Conference, 2002,

[10] Minami, M. Morikawa, . and Aovama, T.
“The Design of Naming-based Service
Composition System for Ublquitous
computing Applications”, In Proceedings of
the 2004 International Symposium  on
Applications and the Internet Workshops, pp.
278286, 2004,

[11] Kawamichi, H. Sameshima, 5. Kato, I and
Kawano, K., "A Service Selection Method on
context Types for a Ubiquitous Servcie
Systemn in a Public Space”, In Proceedings of
the 2004 TInternational Symposium  on
Applications and the Internet Workshops, pp.
293-209, 2004,



