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Local variables, the scope, and data flow from inputs of Web Services to outputs are introduced into the OWL-S 1.1
specification. However, these new features are not useful for agents to discover and compose Web Services. Agents must
know the meanings of services through interpreting service parameters, i.e., inputs, outputs, preconditions, and effects
(IOPEs). The subsumption of IOPEs helps agents to obtain the meanings, but understanding local variables and the scope is
intricate for agents. The scope of variables and data flow is not what agents interpret but what agents generate as a result of
web composing. Furthermore, it is very laborious for ones to describe tasks with the OWL-S expression. Therefore, based on
Scheme and SWCLOS, a Semantic Web processor on top of CLOS, we design a task language that describes tasks and
executed by agents. A task is captured as an ensemble of service, simple process, and complex process or atomic processes in
OWL-S. Agents can obtain the meanings of services with subsumption of IOPEs of tasks, and composes them in order to
accomplish given goals. Agents may perform those tasks directly, or may compile the task expressions into pieces of OWL-S

code that includes descriptions of local variables and the scope.
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P OIT SR T — 7 7o — L AT RIRE/R 7 0 )T AO FA %
TIRT AN, Fox DV AT LTIEENITFH R —AD B
REIZE > THEARICEILENA.

3.3 HRERVDFEREITR

FATECITVARAT RO I FTHD Scheme &~—R(Z, B%L
EATH A, IRIAT A AR A LT B EITT DI
JEET 5. T 7ebh, =— V= NI RN 515 (7 Z
R)EBTHMBN R Z AT (7T R) OMEH LR % G A
Scheme @ eval DXHOVIZ, ARV —FEDA L AZ L AT —HE N
J1B18 (T R) ED~o T 72, FORE G FTREZa Al
BIA YR (IFR) BRIEL, ZNEA AL AMELTHLT
WEEEFETTHHDETD.

VAT OENEHEREIL read-eval-print /L—7"CTHY, BIEFEH
LIERDOYVANDE1ER T TH-T, TOFIEITH TR
REICE > TELTHZ81F7V . CLOS DAY YR TIE, Ay R4
T CIEEBEDOFITFREITRESNT, AVYRA LG T

AZDAHE NI TEBICHEIS SN DAY y R RRESID.

Scheme T, PAEALYANDHE1ERICH LV RN 27F
L THRLNDD, Tex ORI AT DIERIATRIL, VAT
Scheme @ read-eval-print (ZxfL T, read-instantiate-perform-
print L —7"LF X DB LR,

CAVE TR TR EATICR VT PRS & RAP 28]
WHILTET. Tl XAt 27 A PRS [Myers 2001]iTIZE0
BEICHY T 5T =2 =R, I—NVES, FIFETAMET—
VU bOTTB TR E R T LT TR DY, 7T
DEEIHRDY PRS (L THEIRFEITE45. RAP (Reactive Action
Package) [Firby 1995] D= —1L &7 Tz IRk 2 2~
73‘29)@ RAP > AT A2 Y — r 75:;{%)/)(‘ i@ﬁggg
J:ofi'%@%éa"btﬂt—m%%ﬁﬁﬁiﬁﬁ“é.

3.4 ErEER

SWS D72 O TAmHIMFFEIZ W[ E 2003], STRIPS J&
HET T LERFEL, VT RO G R BB FEATEAT
ST, EORBEID, BEZRT =7 P —EZADEOHL, ¥
=7 —ERFATH B O TSR E R 3 5121%, STRIPS @

FOE A7 7 —Tld7e<, GRAPHPLAN (Z3i% %83 5T
R T T F—TRIF IR H2 N2 N> TWA. ZNET
DT TF —RHFEEN TSN, SIPE-2 DRFEHE HIZL-
T, BHROBHEEAr — N OBLEDBNL DD T T —
DA E 3T D[ Wilkins 2001]. SIPE-2 (% SHOP2 &iiff A TR
E%E’Jtcr*):ﬂ‘”&xaz/m JEBEHTN)D T —TH D,
EMEEICBITA2—VF DA 4T a2 EMHELT, HIN 1T
STRIPS @@7°9+—;@%:—4f&@4‘/§759v5‘/%a%a:
FEECE, M TEERI DT T ) —
Disjunctive planning 7 7' —F(Z 2 —FI2LoTOHNYIZLE

HEESN TS, F2, AV—TURKZO/SEE D SHOP2
IZDOWNWTCT T — D5ttt e FRTH2 8T, Bk
WIRNEIR X TWD CRPURFD = — TV = MIBW LT
F—OEEMEIIFLELREIC T DI EITE RN 2.

Russel HIZEDRMALTF = —2 = FOF EENT UCPOP
[Penberthy 1992] J572B 43 NEFF-ME & G ik GE2 A 32577

F—EESI TS, UCPOP (34 &4 A REIB I TN T,

BIEICESTWVDEN, INHDa—RLZORFRTHD

IEHLR T NER AT,

SGP[Weld 1998] DO —RIZABEITWADT, KK TFT
~°/°:L/I~E+FEEB%1’EEE?‘Z>:&Li:h?gd):_F‘%:Zﬁ%G:LT
Hb _&%X_é

3.5 KR&kFT—>k

SeDWAE[/IN 2004] T, RHESEARY =7 —EREEREIT 5
TV MNIREKFET—V 2 FTHDHEM 7. Russel (X
RORAFT =Y = bOF L 2 — R %23 L TV 2 [Russel
1995]. Tha B, oI =Y MRRE SR
IX722 720D D D, RSN EBEOa—RNIIA L TA
VARV RIZH 720, Russel DFLRIZHES TENET 28~ T 1

77 He—y M B%s T 51i%, RDF 23—, RDFS
ALFRSR, OWL ALBER, OWL-S QLEER, — Pk ZEmBRHE R
BEEAL T TANTIF 2T LT, i _N—AREDA L HT 2—A
(Tell & Ask) H¥re, 7 UBERE, MR T AERBEREZBRFEL,
KRV 7 DER, BESCTLR ORI E % fBRICT DTN
HD.

4. FRySEEKE At

41 ARUDEE

I TEZDIAZIL OWL-S O T NTaEARLT My
TR A YT ELOE EHEAAIEEL T, Service Rk
Profile fLii & A L7ebDTHHETH. MBETHIUXZ AT ML
HEECRBRINIZNEEL OWL-S | ’ﬂﬁ@@%ﬁ) ZOEAIT
T =2 DX AT )5 Process st b I B ITH 7 BB AL,
Service FLANZF31FB Service 44, Profile fRikiZI51F5 Profile
LABERENDLDOET D, T, ZRATH N
PlantInformationCollect T » iqn =3 ,
PlantInformationCollectService, PlantInformationCollectProfile,
PlantInformationCollectProcess /34 il S 415.

ZA71ZI% OWL-S EFIERIZ IOPE A3&%0, AJ1&H i
A AR BITALBBESNALT 5. fiteE ?‘k#}:xﬂ%‘ﬁ
HRASANCBT DI TABEIRE T HIENTELLDET D,

IOPE DFERDHDZATIMRE AT ThDHI 7N T ak
AWK ETBh, TRy FAZIHYE 50T 5. 7T
DHAYIIBEE IR LS D03, RIRIALE T 560287 b
IV IHAZITHY THEDET D,

IOPE FLiR D A Tl NENC it & ER A FF b D par 7
Lo A7 v A Y 5. OWL-S O IE I/ Y 4550
RN FHEEIZFFSHL, Scheme BRI EZRFLAE OWL-S 12
BT HIENTEDLDOET S, ZOFREO T, LEDY
AT BEE WD LN TEDE TS, D Scheme B%LHh
BINIRE A BT DRENH DS IR, TDTDIT
TLAMBDA &V HEERART WA S0 IOV TH RV, ERTA
BHEALTINR, ==Y MIFRAZOE KA R 57
DITRT A DNEITRDUEENIRNET D,

HAZEZFZDTZDIZ, CLOS @ defmethod L[RIEE/R S A2 E 3
f~71 defTask 7% &3 5.

4.2 BEEHR

PDDL (Planning Domain Definition Language) [McDermott],
W EEHHEI S AT DD T DL T 49 (AISPS) DAL AT
RESFHLLCRAISNILOTH D, 20k, FEFZRE, HHE
R CHREBINAE TR TS, /U I LTAAT 2 EH§ 5L
V), Russel (ZXAEH MO PDDL (2 k53R B4 (SGP L —
AR 2.

(define (domain flat-tire-adl)
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:requirements :adl :universal-preconditions
:types container hub physobj - object
nut tool wheel - physobj)
:constants wrench pump jack - tool
ground - object)

:predicates (annoyed)

(locked ?c - container)

(open ?c - container)

(in ?x - physobj ?c - container)

(have ?x - physobj)

(tight ?n - nut ?h - hub)

(

(

(

(

loose ?n - nut ?h - hub)

on-ground ?h - hub)

unfastened ?h - hub)

on ?n - (either nut wheel)
?x - object)

(free ?h - hub)

(inflated ?w - wheel)

(intact ?w - wheel)

(jacked ?h - hub))

taction loosen
:parameters (?n - nut ?h - hub)
:precondition (and (have wrench)
(tight ?n ?h)
(not (jacked ?h)))
:effect (and (loose ?n ?h)
(not (tight ?n ?h))))

taction tighten
:parameters (?n - nut ?h - hub)
:precondition (and (have wrench)
(loose ?n ?h)
(not (jacked ?h)))
:effect (and (tight ?n ?h)
(not (loose ?n ?h))))

raction jack-up
:parameters (?h - hub)
:precondition (and (not (jacked ?h)
(have jack)
:effect (and (jacked ?h)
(forall
(?x - (either nut wheel)
(when (on ?x ?h)
(not (on ?x ground))))
(not (have jack))))

taction inflate
:parameters (?w - wheel)
:precondition (and (have pump)
(not (inflated ?w))
(intact 2w))
teffect (inflated ?w)))

ARG LR R HY, BEIZERHY, &FFES forall 23
®%. Dou & McDermott 51320 PDDL #3ité DAML KiD
MOFIERZ1TS PDDAML ZBA%EL, SLIZRR~Tar =T
RlpA by —~— 357280 Web-PDDL [McDermott
2002]%EL. L LENSITN T RL Y =7 — A5 T
DI=DDMPLSFETIZ/R. Frex OFXAZIBESFEIL, AER
121X OWL-S LRIHFEDF AR FIHETHLH LRI, BT
— VIR EIIUCIVY 2T —EADFEL, Gk, FITELT
IT—T MDD EFETHD.

5 HhVIC

Figure 1 |I/RLEY =7 —E A= — Vo U MERIIRIC, =
— 2V RREHCOWTHREL, = —V 2 AU =T —E R
DI, B, FEITEITORDDIRIZIEORBEREL-.
RO, 0y MT EERAE VAT ARICE T,
Fx D OWL-S OREBRDND, B=r T 4w 7 P —E ADH
AOIELEL, BERICA L aY— LB RZBRE TS5 ETo
OWL-S OB SEE LT THD. KREDOHNEITHEHST
FEERICHEH R —AFEIEE, Scheme ~N—AFATES, B NERF
EEREBRL, BRI LT 577 MRREICEIIIC IR T
2y MT R AR R UK A= — = MR R 2.

6. HiEE

AET, XBREIT7 0 I ATEER LU KRB 27
LOE KB AT DO | O—EREL TEESINIZH DO TH
5. R7Pay =7 NG TR EBERE SRR KR4 SR
Wi ZER 2BV, o b —ESIC B L TR R F

OB BRI H AN TS, LTRSS OELZFRT
5.

& XAk
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