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2l Y Au|A[11] 718k AB]A HER]AE 7]
&of izt A= o] Ar2EelA A= 9L
o} tEAQl L& Maryland thahe] SHOP2
[12] 7]59te] ) Au|A Hzz)Hd A Aqlo] 9l=tH]
o]= HTNI[13] 7|¥ke] AT Z2d 7]&-S 285}
OWL-S[14]2 2Ju]7} 7]&H € Au|A Hxz2)A
& 3iske Aot} 2|F7k2] AEL Sl A
H|A P2 A28 9] thRRo] o J|&H
Aul2 A Y 27| e R EE Au|A7H9] ou]
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o

f3S Sl SA% B (goal) & UEHAI7|= ZH
<= Adste A WHe A=”sk it 2ev &
v A HFE 2 stollMe 38 Ax] E g
A A so2HY 9o 5 S HHAE Holg
ERE FE3 A AT ALY AS & (user
preference) 5o ©|-83td 5EHOE Au|AE
dske B4 AMulA AN 9 Aeja HE2)A 7]
zof thet A7t asich 2 Aol 94 Ay
R Q1= ) Mu| A 2 71w9] 7|23l
A vl tisle] Aa R 7 URCE ¢35t Au|&

1. OWL-S I Mu|& 2E&7]

2HsshE 9 Au) A AR S YAl 7|2 A
o3 7y7ko| § Mu|2of thdt 2u] 7]& Hio] I
Qslth, OWLE 7[Hle2 ¢ Mu|AE 7|&s]
3l 2 OWL-SE ¢ Au]29] 2ujE Ao
She A9 REEz|olch &, Zzbe] 9 Mujas
OWL-S 25222 QA A7} Ejo] AMu]X o
O|HEL o]23t Mu| A QIAE 20| L3t 22 S &
sto] 7|20 2 o}y 22 ¢ Mu|x AT E

S A O
‘l‘oE‘l‘Nlr’]'.

« 215 3tE 4 AMulA AM(automatic web
service discovery)
» 2153t ) Av]A A8 (automatic web

service invocation)

ServiceProfile

ServiceModel

(32 5) Top Level of the Service Ontology

« 2b53h ) AMulA HE2)d U A4S 284
(automatic web service composition
and interoperation)

OWL-S+ (3 5)eF 7ol ) Mu]Ag Fefst
£ service 2EZ2|, AMu|A7} RS dl=7]
(what it does)E E&3l= service profile 2
E22], Au|29 Z2AAE FHA R TEshE
(how it works) service model 2E=2], uo}
Z]eto g AMu| A8 A WS 7]Edh=(how to
access it) service grounding 2EZX|&
g &},

g MB|AE 7|eshr| SR BEsHE FEHEH
ol8gk OWL-S9| A9l 25227t AHEY, 7
Z+o] 4l MujAE OWL-S9] A9 LEZ 2|04
o9 class®t property & o|-&3ste] 2HdHrt,

* Service profile

Service profile A 2E522]+& ¢ An]A2]
T2} Mu|A7p pefske 7]E, 22]al AH|Al
Ao thalf 7teks] 7|esh, Au|Art 48at7]
8 223t input¥ precondition™} 48 & |
FEE output® effectE A3t} 0|5 E3i
g Mu| A7 7S SR E A o3t

* Service model

Service model A$ 2EZA|+ process—
flow, composition hierarchy, process de-—
finition= A28t Z+ process®] IOPEE ]|
Mo Holgit o] Fa Hul2e] T 22
H& F2S 713,

I - |




* Service grounding

Service grounding AMY] 2EZz|ofAE
communication protocol, port number &
= Aolsh g Mu|art Az 3fish7] 9fsl
Q3 BE HEE 7]Ettth ) Au]2o] AR
52h2 2fefsie] 2LEG o] ofolHES o] 4
o 2RESL F) Y Aulzel] H2akn Y A

M2 A2 4 ik

kL

2. HTN 7|4t Xu] A AE2| A

HTN 7|5F Au|A Hz2)4d 9] 7182 ofolr]o]=
ot BAgt e AT E 519 AT (sub task) B2
eIl o] a9 A2 E o UE 4 Gle, & AR
Aefo] 7hagt 7P Thekeh 4320 T EHi-:—’”W
o] 71= task decomposition ot o]
£ 9l HTN2 eujg|o]ejet fiitet Bl A
STERE 7= A2 D92 S S gt
QHelolE|= 214 Adlo] 75t e AT A o
24, OWL-S¢ atomic process®} s
o}, HlAEE 5l BlAEE BEE 4 Qe A
A OWL-S¢| Hzz|Hd Z2A| A9 oy e,
OWL-S9| AlSF2oMAE HTN GA] HlA=S
S A0 A2 E 7HIT

HTNL POPL STRIPS9H= 2] ejA3 HE
I=E goald A3t HTNS| AT+ goal
task, primitive task, compound task<®| 3
712 AR A7} hgettt, 2t AT S
OWL-S 7|&< 7|Rte & sk ] Au|A Zi27]
Aol 247+ process model# tiAA o= A
o] 7hsstth, Goal task+= ¥ AH|A HE2|A
ofl i AREAPZ} ot ) AvlA HEAH Ex
A =™ primitive tasks OWL-S process
modelol4] atomic Z2ZA|2A9} v Hct E3t
compound task+ OWL-S¢| HE2|H Z2A]
2ot oA Ect o]FA HTN-S OWL-S9| proc—
ess model @ Z}7}0] B2 3-50] ufj3]o] 7H55t7]
o Eell OWL-S 7[5te] ) Au| A H3zz]d ¥y

3. Regression 7|4t Mu]A HZ2|A

UUPEQl A Fute] Hul2 Sefg pEe

£

Al &8F3F 218 (forward progression) B
Atk 3] (backward regression) B2 W
o2 s 49t &Mk 218 ERe 27| Ao
AFE A|2Fste] ofzl Fip ol =Eatr] 2sh
QEE eHolgEe

}\
‘11‘ fe)
olct. ofoll ubaf ek 37 WAl S0l Ba

Let N=1
Let B = add_scope_num(G, N)
Let T=1{}

Plan(B, T, N):
if (B is empty) ()
then Let P = extract_goal(T)
else
Let H = pop(B, B’)

if (H is operator) )
then Let T’= push(T, H)

Plan(B’, T", N)
else if (H is satisied by T or I) [€))

then Let T” = push(T, H)
Let N’ = increasement(N)
Plan(B’, T’, N")
else
Let O = set of operator instantiations that add
state H(subgoal)
ifO={} @
then fail and backtracking
else Let C = conflict_resolution( O )
Let Prec =precondition states of C
if (there is no violation with C in T) )
then N’ = increasement(N)
Let Prec’ = add_scope_num(Prec, N’)
Let B’ = append(Prec’, C, B)

Plan(®B’, T, N’)
else if (there is temporary violation with C in T)
then reordering(B, T, B’, T") ®)

N’ = increasement(N)
Let Prec’ = add_scope_num(Prec, N’)
Let B” = append(Prec’, C, B)
Plan(B”, T", N')
else Let V = find_violation_subgoal(C, B, T) (7)
regress(B, T, V, B’, T)
Plan(B’, T, N)

P is a plan.

S is a finite set of state.

[ is a set of initial states. ] & S

G is a set of (sub)goal states. G S S
B is a B—stack

T is a T-stack

N is a scope number

(32! 6) Goal Regression 72 Mu|A Szl ez

7z I
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i Context & | Composition
! User | Request

Service
Template
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1 Preference |

Plan Cache "

Manager |
STDL PO N !
Composite
Template Service
Selection Model A4
ode Sorvice Composite Executable BPEL4WS
Composition Service Process —»  Service
OWL-S Instance Generation Process
] Servi Atomic
Service o CIVICe Lyl gervice
Registry & ISSCIOV?Y Models Execution
election Engine

(3% 7) URC MH|A HzX|M

Eioll A Al2Fste] 27)4dEell =E8l7] fls] @75 regression¥t 2 Feid 2|5 o83t
= A

+ LHgolEEY g &AE Fe SHd WHel  JHEAR AulA S ASHA "ok A E
o}, olz|gh IRk g 7aE Felid o] A &R v|A SR Ad rhsst Pl oy, ARl A
ehlo] vlel] S T4 backtrackingo] 2 ME 2|2] 9 Mu] Aot vlolyS Falf A 7}
e 7= Ao 2Fo 2 Ql xu| A AHAZ2| o] v)al =3t BPEL4WS[16] 7|4Fe] AMu|A Z2AAR
X Agat wgoma ATED Ytk (T 6)S W, (77 72 WM URC Aula Az
7| 21Q) goal regression[15] 7|RF Au|A Z2 24 3 IS HolEoh
' el epict
oF
4. URC AMu|& HEZAA 7|& ol 3
BPEL4WS Business Process Execution
Az 20 7|z0] AL

URC Afe]& 22 7]&2 7]‘—9:] R Language for Web Services
Hi o2 4] £ Au] A EQlof thgh Lyt Ql HTN Hierarchical Task Network
2|A12 HlZal o 2 A olgtal o]g|3t Au|A 2]AE IOPE Input, Output, Precondition, Effect
7|dto 2 AZ2]|HL S36l= AL 7|22l oA OWL Web Ontology Language
Uzoz 31 gich olzjst vhHo] 2o wlZa) OWL-S OWL for Services
o2 Aojg olubdel HulA BT} AKA 6] 24 POP Partial Ordgr.ed Planner
s 2a) ol Au|A 3L Halste] A olsto SOM Self-Organizing Map
she & AR ARl TS TF’] st Bejgez STDL Service Template Description
# TRt M| A7t EAliskE S24Q1 fHRlFEA A Language
T4 3t st Au|A 2=l ‘:,'—l AU A E g|o]g TEA Technology for Enabling Awareness
2 yuto g zkzko] au| A Abgto]| z|& ol AlA| A URC Ubiquitous Robotic Companion
B2 21487 A & olrhe Holth, Ayl

3T 2 oI5} "l=Zalo LE o]8s5 5 =
AEANE Sl 92U OWLE ol 83t Bel T
H STDLe| ¢J8lid 71«5, STDLZ 7]&€ 2
Z2|de) Fagt HESS R HTN Es (1] o]zt 2227w A+ E Ads 53, H2kgst
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