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Abstract Effective service description and modeling methodologies are essential for dynamic
service composition to provide autonomous services for users in ubiquitous computing environments.
In our previous research, we proposed a ‘U-Service’ as an abstract and structured concept for
operations of devices in ubiquitous environments. In addition, we established the mechanism to
structure u-Services as an ontology and the description specification to represent attributes of
u-Services. However, it did not provide enough methods or standards to analyze and evaluate the
effectiveness of the u-Service ontology in the design time. Since existing quality models for software
products or computing systems cannot consider characteristics of ubiquitous services, they are not
suitable for ubiquitous service ontology. Therefore, in this paper, we propose a quality evaluation
model to design and modeling a good ubiquitous service ontology, based on our u-Service ontology
building process. We extract modeling goals and evaluation indicators according to characteristics of
ubiquitous service ontology, and establish quality metrics to quantify each quality sub~characteristics.
The experiment result of the proposed quality evaluation model for u-Service ontologies which are
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constructed for our previous works shows that we can analyze the design of ubiquitous service
ontology from various angles, and indicate recommendations for improvement.
Key words : Ubiquitous Computing, Service Ontology, Quality Model, Quality Metric, SOA (Service-

Oriented Architecture)
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A 7HE AR MulaE Addty ATE ¢ =S
e AAZ F4=H ok

4 Mula 7S A% BEE Aulx 2EEx] Ao
OWL-SelME B ZzAxe 43 ¢4 2L 2748
437l g3 2F Aol F49AHcontrol constructs)E
AHEE) o] F 8719 Aol FAAE A Y o
wE 7 FHE BRSET &, thed 2o, 3¢ Al
2E9 48 #£A71 THHEE ke FAAY} 1¥A
&e AR WrEAY. dF 9], ‘If-Then-Else'=
Z9 wE} A3 471 AHAT, ‘Sequence’= 39
Aul2Eo] BT £AURE APHojor Uk whEd]
‘Any-Order’s %] Aul2Eol &5 AsgEojo} s1%]
v Ay eME AR gon ‘Choices 23 £4
= AQG3A ga &9 MulEE FolAd HFY shiy
Z2Aag d9gozn fFHlFE: AUl LERA
X} B Aujie] oo REEC)
* AAH 2FE AYd= Ao FAAR If-Then-Else,
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Repeat-Until, Repeat-While, Sequence, Split, Split-

Join
cHAXA ZEE AR Ao] FARL Any-Order,

Choice

wel SElFEA ula SEEAGA BF AEa
= Y3299 22 FAH A 2L AUl
ot SBE ‘Any-Order’ ¥ ‘Choice’ Aol TR
ZPHEE dASlool gt} o] BAE F4sle o]
o} dAE dWde 21YEN(IY 4~ 18 6) 29
48 Aulas) 3 MBlaE AR Fde BF
‘Any-Order’ %% ‘Choice’ B}Y2.8 7148}

# 34 " (DS 58 S4E & e, B8 2%
o Jigel digk 8jAxE 2 F, ‘Any-Order'sd
‘Choice’ Z% <] W€ 2 ALtgrh thg- OWL-S ¢lolg
FEORE AT Aot} HulAs s AMulh BB
412l ABSTRACT# COMPOSITE u-AHl2~& OWL-S
9} ‘composite process’® EHHD 2 AHoE QB2
AEE &8k, OWL-S9 ‘control constructs’ 3ol A4
‘Any-Order'$h ‘Choice’ o] Q282 ASE &8l A
) 0~14 ol $42 § U3 SAHAY 19 T
FE & 2PHE NGz £ £ Aok
A = (1-1

"process : Choice' @] Q12829 A4 +
'process: Any — Order' ] 1 A®A9] AS
*process : CompositeProcess' & Q=€ 29 A4
* QSC2: WAl A4 (Replaceability)

fFrHlHEl2 B2 YA vizier Zo] shHAEY 8
27F B7] W&ol 43F 717vh e =] R gAY
olml Mui~7t AFFUAR B WFHLYA &
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E AMEl2E R&EHLZ AAAHA AFY £ ojop
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a4 fEHE S ula LEEA Y A4

T

E d4E = e ‘AS-6'F 'AS-8 ABlZ Zhe] diA).

g 23357 98 dE=HI X 39 (294
‘dynamic Effects &3} 2o} Bosin 99 19
ABYAE E1# E57F ‘dynamic Effect’7} ©th
dyunamic Effect

TR olde) u-Aulaed o8 wEE & v
Effect.

ol 2] 4lelM Effects SWRL w39} o|g22 7§
ostu g Q2B AFE AEdTh 21 18 Effect
2 ANTE u-AEld & OWL-S9 ‘atomic pro
cess’®] ¢I~ElA EE ‘composite process’ e UAEA
7} 278 ©]39) EffectE Zohdth AAE 034 1 Ale]
9] grolw 16 Vg8 FHIHE S Ml 2EEA
o) A Ade ot
WA A= 2-1

2715 D& Bffectd] 7T
‘expr: SWRL ~ Condition'®] ¢l&® 2 F Effect?) N4

Z 71 : (AP ECPy), hasResult, E) 28] 1 (AREECP)2] HF22)
o, ((AP.5-CPa), hasResult,E) 72
LEZAY yiple TEE 7FH
O H u - A H] 2 AP E2 ¥ CPo 7t
ol ¥l Effect(ByE vz SAHE
OWL-$ E&oirch
o}, AP.TEE CP.: 91 atomic process *E £ composite process
+ QSC3: ¥4 (Independency)
satgE s Mulas fE2XE V7)E9 7PE(ope-
rations) 5 U3 @& EFHo] ohsy thyd #73
A trFd 717l Y3 ATE & e IHE F4
ghgt sfdolojel ri34]. oAl A 2 AMulaEt
sojebs veaFgt Ay ZRFolL M6 Ag AE vt
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T F2E AASTY, ou] g AulxE Addn
UAY 13 53 22 7)7) AAY {34 EA=E
& Aulz9] AF AHEE 22AE 5 Y Aotk
u-AHlZ Yle 72 B8 FolA ‘Object’ HF HZ
MBI~ APF F de 7I7IE BAFRES FHZ3n
e, Ted 2EZAd 7|7ld N JRE T2}
A TP g-AuEl 2 7]e A ggsloor Fhu)

a9 59 B A Zo] @4 7I7I(D-1 B+ D-2)
o oAt A=A & e AS-1, AS-2, AS-3 A
2 AF 71PIF WiAH UA gAY 13 3 A
2 AFo] ol EB7F53 whde] AS-41} AS-5 M)
2 o= & FH29 J7lEe] A7 oz o
= o 77|12 oA 2898 5 glers Y ZS9E
o9 S8 & 4 Qlth

[C] - =0t (ABSTRACT &&= COMPOSITR) u-AH|~ (€S-r)
[ : vt wvore0) v-e12 25
(] 9% v-AuA8 498 4 A= 7)7Idevice dass) ©-n

...........
.........
o 2y

u-AujA

7171 K

¥ 5 fHlFEE Aulx LEEA 9] 594

HEY (3ol ‘dynamic u-AH| 2= b33 7ol A
o3 = k. a9 59 oAM= AS-4, AS-5, CS-3,
CS-1°] ‘dynamic u-A8l27} F},
dynamic u-A¥l&

gF@A o) ERE T2 774 QF 4Y AE
g u-Mulx,

ofeiel 4 B-DolM =3 2& u-AMulag 49 5
Qe 7171 FH27t EAFedt Mulx AFe] r1ed
B2 AA 2] Hi 717l Eui27} 27 0]l u-A
H 25T gopdth 94 0~19 geoz J&sHed
2 #A7 22 S5EAE Jehdch
A= G-1

Z728 WEd= AP B P AF
AP: 9] 75+ CPig] S

H
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(€9 B9 E 29 AF22)
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2EZAY wiple F2E 97 5H
ol® u-AH|AAP,EECPYE A HI AAME
ol® 717] & 2(Clsy7t Yook @i
AAZAEL OWL-S E@olth
©, AP, E=CPi: oW atomic process £ composite process
&, Clsa: & 2(classes)
*QSC4: A% FZ(Layered Structure)

SOAQ Mulz 2ddy 7)HE Mulxel =719 9%
o me} 3 GAE 73 AL ol Fx=E
FHIFAHE Hul2 LEEAE B3 u-AMElEES ©
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Z A4z 748l 394 oy AEE olFA Btk
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L IF33Ie A Ad2yA 848 7 9
W fElgEE vl LERAY T4 J)15E 7HEA
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fFAEAY B4 4018 & % ok AW
E 29 71A F8 BA FoAM ‘2L FHIFHEH2
Erglel EAS vt 248 B3 b A
& IR AL REEAY AF FZE &IV F
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¥ 39 WEY DT AEs FFseta, RE 2F
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ool Al 1 RE ZA UL $A7 £e4F B
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AFE 7Hag vl e Aol wea &g

d FEE AL, o] AF PE £4L ASY v

/B% ARw 12is] BRe] A9 HINE 3

F olg AvED AR FeAe med

£302 BUG & gom 44239 494 FQ 54
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*QSC5: AALE-4 (Reusability)

A7\ e Mg AR FulAES Muls L8823
o] AA Aol ojv] A=Y gl u-MulAE F238
gtk u-MulAe] BAd wet AA5E ¥ oE u-
AMElAEY Be A= dFEFE F gors 23S
FAEFE M2 RS YT Je AHold
Az diAlg 28 $4 Jler EdFog AYs 4
A& Aotk whd @A 2L u-MulaE sty
u-AHl2Y g BFE X GE olg gl 2¥
@9l A fHlAEE My LEEAY T2E 84
A 15709 u-AMulaEe] A ¥ EEHE wgHe
2 U] o ad #AGA)wE AT ok e
9 (e (S-2 8o CS-6 BF Aul2el dnge
getsted AAEdo s (S-2 g0 £3 MElAE
o] By Exog FLHIHEE & S Utk ol o],
u-AEl 2 A 2o] A ¥ u-AHlAE AU
T FA3sld 2E3ln EAS delsl pzEd B
27}

ol £4& fEY B)F 54 HHY 4 AU, u-Anl
2:0) A o] e 2F g4 A S8 ARSE u-A

cralrarsiraraarars

(@) ArEgAel ge =

(b) A8 e T2
Y 6 FElAEs Mula REEZAY A4

vl&ol Al vlgE AL OWL-SMe &3
Z2A2E ARG | ‘Peform’ Aol FZE T3 st
9 Mul2g gd¥sta, ojv] BoE Mg F2Y F
2ol ‘rdf-resource’® AHEgL
A= (5-1)
‘process: Perform'®} VW& F,
'rdf :resource'E M85t 2R Ag
‘process; AtomicProcess'®] UX®W & g+
‘process: CompositeProcess'®] Q2B 2 742

o] MEZE 53 28 6(a)9 dve 0/15=09] A&
2L, (bE 7/15-0479 AL 1RS¢ 4 Ao
0 olde ZFA) AEHW FEFE AL o
£ g

442 QCZ ¥4 (Flexibility)

u-AB|2=E7ke BAZE FE5FHA A dAHAE
Aol thg BHom ogel HA AR £408 i
F Sltk
* QSCH: =28 ¥ (Loose Coupling)

A7l A e B u-AMEl2E AT o =F
A =, 49 @4 sty Ao BAE oujaith B
g Mulzrt vl 5k¢) MUlAZ o]Fold Fede F
Au) A 7te] BAE ZEUtght)sittz B 4 deH o)
= Bgastn R ASs ZFoid. 4F &9,
g9 a9 6@)lA CS-6 AulxE CS-7 Al shi
wtog FAE B MR 5 AMulas s o
A=o] gich

¥ 39 =Y 6§ T8 54 /M, 5% oA
A FoA 2FE FAske 9 w2 27 o
A9 RS9 HEE &Y. 2FE o)A F(binary)
o2 X¥Ie OWL-S FRAME &Y ¢ Auiaz
ojFold B u-AMulsg Ao ‘g FEEE o
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o B FAA) e AT FHHUASS TF
THO~1).

Lo A= 6-1)
nilg ZAARE CP AF
"process: CompositeProcess'®] AL 2 4
*QSCT7: A-&4(Autonomy)

od u-MHlAE APsiyl A wk=a] AdsE oo}
sl AMulazt ZA8T9 AT u-Aulze 49 s
Aol gittm & & Yk dE Eo, £ d7dA 7
3 u-Auls LEEZXA ‘HeaterUP u-ABlas ‘Hea
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238 44% A& ¢ ok uw-Aulae] 2 ¢ 7
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Z AA SAGARE Z y-Aul2rt A8 AuisTE @
EE 3 Al 4.

HE (MNAE L8 u-Auls FollA M) AjH)
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THO~1).
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"process : hasPrecondition'o]
& u-AME2rt GAHA e u-AH29 AF
‘process: AtomicProcess'®] 1&@2 e+
'process : CompositeProcess'®] AEFA AF
* QSCS8: t}8 4 (Polymorphism)

o] &AL AA AF HAHGYA A& Mo
A, Al Auls 2ERX A tEge BHE
u-AHIA(ABSTRACT == COMPOSITE)= 7383
Z74) e} #9990 u-MBI2E SN HAHY AMuiaz
HgEo] A8 £ geE AFsigrt o] Mg
fFulHE 2 §30M AR} Qe g AH2E A
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443 QC3 7% (Functionality)

SHlFE A Mule 2E2x AxY AV 2EE
Anel ko 2L WiE 48N thE A A
B o aA0 g fEgS 58 £ 5 3ok
*QSCY: AP 9{Coverage)

SulFeia AUl 2EE2x] 75 fuiFEHs 837
o BE AYE 42¢ 4 gernz B /e g A%
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F= VI5Ee ES u-Mulaz E2F0] $AsAl A
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*QSCI11: u-Aul2 FXA(u-Service Richness)

FHlFE 2 AHA 2EZXE ookt fulges A
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A 23l glojol & Roltt
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* QSC12: Effect ¥5-*3(Effect Richness)
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oF T2 ) AR £48x BAT & Jorg 2HA
o] H454L A% 71F FaT AR £Aogdn & &+
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22 u-FFH FF ¢A =rdE LR 2007d=R
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- o=
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