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Abstract In recent years, service discovery is one of the major technologies of home networks
which head for a pervasive computing environment. However, existing service discovery techniques
are difficult to understand semantics, and they only provide syntactic level service matching. To solve
these problems, we have designed and developed ontology for semantic service discovery. Our
ontology could enrich the amount of devices and services representations with semantics, and the
relation of devices and service could be efficiently described through primitive service. For
representing context information of devices, we describe attributes of device including location
information, device status and etc. To determine whether the developed ontology can be applied to
service discovery systems, we have implemented a semantic service discovery system by extension
of the existing Jini lookup service. Also, we have evaluated our ontology with associated software
environment according to some experiment scenarios, and have proved the usefulness of our
ontology-based semantic service discovery system.
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o

QOntology

Lookup
Servic

3.Discovery&Lookup

4.Receive

<4—device—description

A 2E2ZA 7Nk AdE AElE B 7)Y 129

Room'e] &)@t AMHIAES F&8or & 72,
‘SameRoom’e] g vl 2E=AY sigd W&
< wge g Nstn, A3 old g AN Frkat
oA g oju) AnlAi} FetoldES thojuly] of
EZRES ZRE doley] oo FAHZ FER
A ol& 83Tt
* 53 % 32A(Dynamic-value Extractor) : #7}
A7 23% L AX AW (Location Server)r+ Tiu}
oltmolAlM HAZ dolox F8& I}
4.3 8%} 118 (Operation Scenario)
431 Muj& 5
MRIEE TFIE APE 18 8% 2o WA Ay
2 HRZEZA Aulx £ 23 HARAE BY
o}, ojw Axg] O2aPAR wde] e l=Ad
§ URLF2E §74 Hdoh o& e graEede
Aul2zoA IDE Fostn, dulol2e] dig] 7ies o]l

\-———‘
Device—description
Repository

2.Download

Service

a4 6 AJHY Mulx g 9% Sgd Jinizlit Al2d =Y

ﬁkup Service

[ Registry

%\(

Device description
Repository

L Inferencing Engine

DevicefService

w
E
a

PR ..{<
&
&

! Requestof A Result of
Y evalualion W evaluation

Dynamic-value

Description
Ontology

g
Location Server

Device

Serwnce
gister

Matching Manager } /
Service request A Service request

[ Service

message H message
Client

——>» Control
----» Data

g 7 sgMus Rx
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Device-description

Service
Repository

Registry

>

1. Service register

2. Download instance-file
from instancefileURL

3. Update instance-file

a9 8 A= 5343

€ tnlola tam Py X EA tinlo)zd] o
3 7IsEHd de s e e 3T HF I
£ e HA2EE ol FUstY dAle AxEHx
EE 54 uclE 3}

432 Al 83 2 g

ZeolQdES} U AulAE 23dn o] S
t #33& 119 99 Zoh

FetoldETL MuAE 23shd T WARAE BA
3B A7t "t AR H7 AT
£ FAY WARE 43, real-timertAd L FshA
e dYolE AACk = WHIl UAeXE AP
ek 2HE deElHEzT A" A drxeld
ARRALY #HY WAIAE FEAAAA B ZHQ
€ Ze R g FEEAAE weley, A e
oA FpolAE A HFsEch 2y vk tojuie
NEFEZL nejFojo} = FEol H HAA
EEEo AT, FEQAZAA we A Pd2EE

& tolud ofEHHES g i) 71 H
olof gt} o]t Z& HAAo) 6~1274A9 ATk &
E24] UdXe B3], wlr] §9 44 d4te] ¥7MF
37] W&o, tolty fERES] HA4 At #AA
E L FEAZ] ohE} Mz HIJEH o3
Ak

5 &8 U Wt
5.1 282X Jl&5 4ot
LERAE LEEA AL L olgsd, TE

(syntax) Al 2 «¥8A(circularity), YA (consis-
tency)ell Wigd XS & & UHI7L. B =RdAMe
OilEd®l FaCT[20] F&8d7& dAstd 2R, &
4 € 43S HAAE Y ol gel, vled &
E2A7F BHFos FRY T2V} deA, FH2y
Z29E T& FY o AR JJ=E AR @
geAd dig AARE st =3, Ade Hog o
olF Ateolol wFAo] A=A g AALE 33, oE
o] ol d#HA ZIEHJEAY dF HIE 3N
ot weF FEQFo] AEF LEZA A =gHoezm
EeE REE B4 ARdE, FEAUL o] BE4
gk Felz geold S shEgin B =E8dAE
ol¢g} e WHE T TEY, ¥4 2 gF4s
A, 57 gle-g ElsEHad 10).

5.2 RtM= W7}

REZAY] A=e MAE A WP EFEA
(incompleteness)® 4] A& (knowledge omission)o)
g Az B3ec17,18]. £F, AZE &ol(term)

Location
Server
Matching Reasoning Dynamic-value Device
Client manager engine Evaluator Extractor .
1. Request service 2. Query interpreter
Device into
static &dynamic part
3. Request reasoning .
: 4. Reasoning
(only static party (ontology & instance-
™ file input)
5. reply
6. Reply 6. E ion request (dynanfic-vatue related part)
7. dynamic-vatue request
(lo recommended device) 8. dynamic-value request
9. reply
10. repty
11. evaluate dynamic-
value part, find bast
appropriate device
12. reply
13. reply

g8 9 Mula 23 2 29
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CESR

z§<7xml version="1 0" encading="UTF-§"7>

4

response

xmins="http:dl kr.orgidig/2003102tang”

xminsxs="hitp raww.w3 org/ 2001 XMLSchema-instance”
xstschemalocation="httn #d| kr orgidin/2003/221ang
hitp./idl-web man ac ukidig/2003/02/dig xsd*>

k> <jok»
BspONse>

o

i
| cnecking Unsatisniabte Classes
:0one Checking Classes

écnsmnn Bubsumations
- Chacking Instances
ne Checking Instances

¥ 10 OIEdES AMHEsle] Eolz] 2 AR HA

7b AoHbels &y LERAE

£ & sl FALE ZeAd

AeE A=k
B =ReAdE ANEg LEZAY IH=E Hr}eo)

ety o7 AUl Al AR Tk ABla

8% vARNE AAsla, LEEAY SPAR 2 FE

ddz BrxE 58 AAE 2" e AL 4FsN

t}. 43 AvEes e 2o

L AR WY ol Anmde gFAEn ey
e e &ohg Eon st gilel urlrle
kA & AAle FE AAEE BEa dolM &
AE MulAE 235w, sg 2AF0] 29 7MY 7}
7+ gde] gaZEge] "ok AR At UAMd
A 9F AFrse AMuAE ¥l RE WEH
Wy A7t Ageg Ay, B FFFH7 e
o FE3 d{Ee] AT Fh

ii. AA7F SEYHE v Foz Eolold Hpol

FARA g3 F
& Wk B ¢

Eoldd, AA7L ARXNE AFLE 723 Ay A
SRS Mul2g 83T Mularl 8HETE, Ad
9] Bol AR, W FX7t tEE gl RHAA
AEdth =3, A5$E7I7E ZAestd 2 HAl
AE Ak
iil. AANE g7 Mol 485 Hx 4olA DVDEH
olo}E AW, TV7F AFo2 AL HFo| &
Bdo=m wyn =g AuFH9 Biol AXn 9
g7t A8
A9 Al AHEA7E f9ike Aulay tulols
9] 2Hg/to|}e] JEHEE o83t MHl= a4
HAXE BuiE Ro] 71538t ofdle = #9 Alv
gleo #Fele Alula 8 FuAIX|e} ol dig A
&g A Aotk
A9 AgeA & F ARl =7 AL A2FHE
7Fsd BE Ele A vAIRE Hste] HASE M
H2E FAAsith AMgAle @Y AMHI2E o|fojF F
YeARE He AR okl o Mulzrt FA)
o BEHE AMHIAE 8T FE Ak AE 59, @,
® @ ®9 A "ARe ARV Y3ls @d A4
2% 7HA2 e A dutelAE aH}sn, O FF
= ARE Aul2et F8 MUz FAE Al wEs)
= Aul2E 2tk o] BAee ARRE AMulz9 g%
NHIAE FAlY] BEse Aulae $F Musske
R0o] oju] LEZA Y] HLHA 97| wj&el, (concept-
instances(and SoundService ClockService))9] #H]v
ANRE 2Ue Ax 7Mesith e s AHAe g
Aul2sl Y3k dute| 2] E4& At FHvAl
AE B2 & 3tk 48 29 Q) O QY BrE A
At ddte Muliet aTFEE tupelXe] XHY 4
EARE xE tolun QEIARES 7|&dtd A
ARG B oot %t ol 6, @Y Af-s #
o] §4 AP 24 2HY SjEIRESY ‘22 W}

Query Message

Result

(D (concept-instances (and SoundService ClockService))

Awia_MiniCombo

@ (concept-instances SchedulerService)

KB_Scheduler

& (concept instances (and DisplayService CloestThing))

LGPlatronTV

@ (concept-instances (or (or LockService HeatingService) LightService))

SCDoorLock, SCWindowLock,
KDBoiler, KDHeater Lamp_A0,
Lamp_AlLamp_A2, SamjungLamp

® (concept-instances (and (and LightService BrightThing) LocatedinLivingRoom))

Lamp_AQ, Lamp_AlLamp_A2

® (concept-instances BoilerHeatingService) KDBoiler

@ (concept-instances AnsweringService) BTAnsweringMachine
® (concept-instances DVDPlayerService) SSDVDPlayer

©@ (concept-instances (and (and DisplayService LargeScreen) SameRoom)) SSPiPTV

(@ (concept instances (and (and LightService DimThing) SameRoom)) SamjungLamp

@ (concept-instances (and (and SoundService BigSoundThing)SameRoom))

AMPSpeaker
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Possible Service Request Format

Explanation

service

@ zulgE Mul2g AFshs tblolx 23

service and service

T 0 olde) zTER AulAg FAl A Fahe oblelx 2.4

service or service

A EE B ZjrglE MEAE AFske dulols 83

service and static device attribute and/or dynamic device
attribute

el MHIzE ATSAA $A0 54 GEARES WHEAIE
ujolx 23

olele flAjel @dE ctiojuy] JEIAREE I A
gsto] FAYAAE BE F Slvh wATeR, AgAt
T @9 Zo] d8 MEaE FAl aAse 3] 7}
3t

A ZAAN & F AR AHa g Bk
D 7E WS 5T Mula o) oz, AlWE
Az g BEAE o838, AMulLg Hulolirt
Zte AdEE nEste MuElAE AT 23 9A
o o] FHeoz Yale tulelad EAR WY
Mujx7t HAE =g

St AU LEEAE gv FUF HEERS
7HgEe] REZAS NPT Wid, EAAA ST
Eajdel e Jd&EAEL Ao v FExst
£4g olg3td ZF ®do| rhedith Wk AEE o
upol st AjHlZ, go] Fo] Ho HAS dAe £ =i
AN Ao 2zt gz AFRFY 3 =2 A
o9 7Iet EWLE ol8St olF XS, HHA &
Hau T2 HEE o83t U2VAE HojPrh wa}
A B eRAA ALY LEZAE HHoAE F HE
Ha @Holgte mviYel 545 wagst g
FEA #lo] dupelay MEIAE 7led F RS
o, J2E g7t FAHUE of 718 2EEA
AAl g ML FoE AT F ' NS
Zed

6. 48 % EFuA

B ERAME HulelAn § WEQZ 832 9
eEzAE 4A B s, AgE LEAS ol
e} Al Aulz Fao] s sk ALE &
249 3o 2HL ARBANY Tiutolzeh Mulx

EHHoz BASE Rl olF S8 e oiut
o1, HHIZ, ZelvlEln Aulz, AEARE, HeE,
A=E dHAC)2: 2Y=E RN, olE v B

AE Jesge 59, ZvEn qus 2928 F
 dulolx Fexsh Aus Uzt BAE &I
Hoz e, thtolazt 2 AlMYE Bo %
dA EEY & AN

MY LE2AE QA ANz B4 A29L F3
olggTh Selt olF A3 F1E9 Jini FYM2E
gsel Aua g A=9e Agsdn 338

Iy & e

[¢3

PGBl FedPe XA, AYAE JHA U
H7AE H3 HAE 2RI fEle AEE AlsH
I ZEEAY $P9EE Freky] fstd, 9% Mg
e oA A BYY MulE aZAAAE Bz
olg #Nete] HEF /‘1” 128 A4 & JleAd o
& BrHE ARk £, TR 59 A Y=A
o g 7ed ”37}5 EL olg3to] AN 2
a3, A 2E2A7 TR 9948 2F Fo
F5E AR, AR F YEHI 8749 o
vlolzgl MulAgE AFRHoz WAl 7|EdEES
A
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