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Abstract The current work and the existing problem of the semantic Web services are analyzed in this paper, espe-
cially the formal semantics of semantic Web services description ontology OWL-S. Based on the work of Srini
Narayanan,et al, the formal semantics of service composition description of OWL-S is further studied through situa-

tion calculus theory, so the formal semantics of OWL-S is perfected- The work of this paper provides reasonable the-

ory foundation for semantic Web services.
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S EEANLBEHNER  RETIHENMMN L ENER.
B Web B TENFRM TR, EHRANEIEZENHED
L BTAY 7 R, 5 MR E B RAEN, BB ITHN
B, EFTANTENZMHEESE44EY ., Web R (Web
Services ER—Fh i A Web AR, B— M B FH I
KR Web EREAFEEERMNEXNE D, BLR
Internet K WRRTHESHBEHNFE . HEFEEHRH
ERABFFORE, RERZAREEIBRSHEUS, 8
O] LT B &% E il T Internet B D, AT W HTHIE X
Web R 1 Web RFH R AR, Hid Web R 617 X
HE CHEFRUEE M Web BE EEY Web BREC AN
— M EEAWRRE CHEANRETFH RN Web B F i
fTiniE € Web BER AT HVTTHEN B PEHHHE
& 5 4b 22 A AR

BRTERR EXiE X Web BEF#T T HEARR BEEE
PEFEL Web REME AT AL BEETEXHRFH
BREAHE EEE LUREX Web BEATNHITE. B
AR R DARPA A8 MR 4 OWL Services Coali-
tion 2 TiH X Web BRF A4k OWL-S, EHBHFEES
Web B R i+ MO LIE AR S04k, AT HH LT LY BB
PHIRBOTES BEAR . WH. 44 . RiF. T HER
WATHE S0,

MTF OWL-SFHEFEX Web BREPWEE M, — gt
ENHELERETTHR BARRTECHELEREZR SR
THENHRSRIEMNZER, LR H P BRIEY Web B
FREET LEHHEOERL, Anupriya Ankolekar 25 A #34E Er-
lang B G 3 & Haskell R FHG B R T DAML-S
YEE X NEW EBRT FALSREE®. Srini Narayanan %
AF BIER EEEILH Petri MERTIRT OWL-S g4k
BYO HEFRTEREFREERSHB A MY EHRX
R.UABRENERLHRT OWL-SHETHRFHRANE
KEX. EHERE AEREEEYPRET . BIFRAX
HH8H Petri B, R /G FIF Petri MERIFRTIEXL Web B &
B iTHEE, BiE X Web RE ¥ 1EE L. {8 Srini
Narayanan AL HHF X OWL-S A B FHENBRIF
X.

X F bR FE, & 3L # Srini Narayanan A ERY £,
BIERHANHE R E—F R OWL-SHASRFRABHER
EX AT 5EE OWL-S BRIB X, HiB X Web BRE R4
SHEHAERER.

2 OWL-S

OWL-S 2 DARPA G4 MK H OWL Services Coali-
tion L HMBET A AEIET OWL B X Web BE A4, EH
BI &2 DAML-S, T DAML-S 2% F {4k if#% DAML+OIL
8918 X Web B &A1k, OWL-S B HiF £1EB Web BERA N
HENT LU ATk, ATTH VLTS A B3R m
THEE BFLER R .44 . RIE.IRERITEES.H

* )E & 863 JTH (No. 2003AA115220) I BIH ¥ WL BH XS TARE . HEK W, EEFRAMNYF L Web, it X Web RFMNS
EHRRE. REH FER WLESF.TERRERAIATER NBEINSHTAALERS.

05-


http://www.cqvip.com

1 & OWL-S ¢ THE M s At .

ME1TTH, ZEFOWL-S PREMANEFFEEXTESR
=4 fk, Kb ServiceProfile AR F M 4, EAHRF
HFHRBETERRANBRFETEAEHNERN—4ARBE.
ServiceModel iR ] % i T4 F R 45 B &k 89 B B HITW
¥ . ServiceGrounding &2 T tfaif B R %, BRI R R &
MEGEMNUEREAT.
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A1 OWL-SHTHERFEHK

ServiceProfile A T EHAME MR FRUENER,
A (DRFREFVEE NREERE. QOORFHUTHE
FE. BERANRESEHE . SYHEE FHERAKRE
{8 B.» 9 Precondition 3t B ¥ 5K IR % 811 21 7 2 8938 S 8T
%A Effect SEBH ST BLAR 5 LS XS 7 3R 58 57 8 & B9 R .
OBRFAYE AERFSL BNSH. TLERE R
BE RERMN REREMR S HBEE S, Bt Service-
Profile Zstk, R & REEETTURMBE CHBFRA . MRFE
WA OT LB AR 5 SR BE B9 ServiceProfile {5 B R H M E T
HRBEFHRENTER.

ServiceModel & T BEAH B A B . Process Z<{& ! Pro-
cessControl Zxfk, B Process ZZ XU KB ERXBR TR
% & F LB HITME, ProcessControl Ze i T EF B
BEMEHEHNFT. B OWL Services Coalition & #H
£ Y ProcessControl Z<fE A3 . Process Z k8 B A M T
{& B8 (Process),

Process X AR TR . MEASBME4EE. HPE
FHABR—IMERVTUEANSRE, EREFAB NRE#H
REMAEXRE, FTEIBBES -SSR MELBRRE—
MEEERNNR B5FEFEBEM,. WA B thieE
— SRR AALBRERE TR ERTURERTIEMN
BE, XU ABN AR . AR TUS B
HENSB(ER4ANBAE44 4R REIENEH
HEFIBRAANBHAAREN—PELRIR. BYY
OWL-S & Sequence. Split. Condition. Split + Join, Un-
ordered, Choice, Iterate, If-Then-Else, Repeat-Until #! Re-
peat-While 25§ H| i 7F .

ServiceGrounding A& i F i) fR % & R 417, R
%69 URI #o it . (68 th X . I8 B 48 X %, ServiceGrounding B
UERERFMBHRDAER S MM SR, &£ OWL-S
i, ServiceProfile fl ServiceModel E R HF MM B TR, W
ServiceGrounding AN ER FHEEER.

3 OWL-S BIBRIENX

B FEYME H OWL-S B — 4 B EHRIE L Web R
FHIAk, BB EFOELR LR, 50WL (4L, ELE
WROWLSHERXBX . WA —HEXALET WM—HE
B)XERNEOWL-S WRFHR BHAIRREMNERXBELER
FHRITRAMRERITEHER  CITFRNAPEBIEX
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Web REBHET L EMBICER. TENMEHAFRENE
kzE OWL-S HEREBEX.

HREFERE—T-WEBRES TEEARERD
AR R FETALIBERE IE"HE R —
M R [ £ o LU SRR B shAE R R, B R LR
ZAERG—MFTERY. BB S RRWBHFERDE
EREKERBYIFER . ZCREFS do B— MBS B MH
5 do(a, ) BARERR s TRITIME(Z BHEHER. sk
B HESHY. BERRTATHEEYERE X REN
i (fluents) , EARE — P SREFRIAKFEFSEKER.
Poss(a, ) B— MMM, BREFT s TRBSE o« BT
REMY.

X EAFRRRERRRZERFVRFREFZAE4R
) R M RE S ETZEREERR L AR T NAR A
HREARRY, GETIARE: —MIKOH KGsHE
AER s M ZEBPARTIE RS ; Knows(py ) RRFEF R
s TAR o BEER, B Knows(p,s)=V s ,K(s,5)—p(s),
Kwhether (p, ) RRERR s TAR ¢ WEEARAER, B
Kuwhether (¢,5)=Knows(@,s) V Knows(—¢,s) ; Kref (p,s) &
AERER s TAK RN EETEY,ED Kref(py5)=3 z,
Knows(p=z,s), R z E oA HH.

3.1 BRFBREBHMENERIEY

Srini Narayanan % A F| 1§ REFER TR T DAML-
S(OWL-S (aTShH P EFRFHERMERE L, AR EHE.
FEBE WERABGARINERETRFERMEREX,E
MR RERIT .

O ETRFEE oA GHEARREAELINE
BROBHARRLBAELXERSR, B Poss(p,s) ANYF* (x,
s 5)>F(x:do(@,s))Hl Poss (¢,5) NYF (z,9,5)+—=F(z,do
(@), KB YF (2,005 B R T RBF e A BEBR
FE/fBHTFREGHAE.

Q@ ETRFHEZ o MAHRETUAKRRREN AR
i Knows.Kwhether 3 Kref 3751, BJ Poss(@,5s) AY(z,9,5)
—(Knows(y,do(@,s)) V Kwhether(y,do(@,s))V Kref (y,do
@) EF 720 :) BEFRERRF o UEERE y.y HE
HE y WEPAEANRE RGNS,

@ FEFRFER MR UAFRAAFHEEL
RFEERR B Poss(pys)>m Am A= Am..,

@ EFREHR oM AAFERRANIATR Kref &
7, B RE eE—PEA @+ Poss(e,s)>Kref(@,s) A
- AKref(@u,s).

3.2 A4RIAANERIENL

AAMEFER e TTUSMABERERS e 3B I )
<@, T Aty B BT F B OWL-S E‘Jﬁ’é’;%*ﬂ
#189, BT LA £ $B B2 FiR T E T Golog/ConGologh 3
ZEAERFERMERFEL. TEHUL OWL-S FMF
Sequence & # W F., Condition W+ .If & EH ® F.Un-
ordered ®-F  Repeat-Until {§3 % F 1 Repeat-While {E3F #
FREERHE RERFITULEMFTAE.

o M EEEH W T Sequence EH SN REFRER o=
Sequence(p , ) WIERFENLN

O 4aRFHER o MEHFHREXNAEN Poss(pys) A
Poss (g, do{(@,)) AN7r* (z,p,do (@,$))—>F (2,do(p,,do
(@+5)))Fl Poss(@,s) A Poss(gy,do(@a,s)) NYe (z,¢:,do
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(@,))>—F(z,do(p,do(®,5)));

@ HAERFHE e RMMHNERXLEA Poss(pys)
A Poss (g, ,do(qp,s)) ANY(z, @, do(@s5)) > (Knows(y, ¢ V
Kwhether (y, )V Kref(y,)), H 5 ¢= do(p,do(p,s));

@ HAEMFEHE o WEITIRMIERLARX A Poss(pa,s) A
Poss(@,dolp,5)) >n A A Am,;

@ BERFHE o WBANERLARXH Poss(ps) A
Poss(@y ,p)—>Kref ((@urs) N - AKref (@oys) A Kref (@)

A AKref (rargp) oo = dolprrs).
« 1t Condition &4 H FRHAE MR FH L ¢=Con-
dition(8, @) IFERE XN -

OQAABREHR o O FUBREXLEH (BA (Poss
(@ YNV (zv@rs) > Flz,¢p)))FI(B A (Poss(@as) AV~
(zy@,)>—F(z, ), HF pr=do(pr,s);

@ HERMFEHE o AR HNBIXLAE KB A (Poss
(@) ANY(z,@1r5)>Knows(y, 1) V Kwhether (y, ) V Kref
() HP gl=do(ar,s);

@ AEMEHR o WBTRBER LRI (BA (Poss(a,
s)=+ap A A Ann));

@ ALBERR o HBAMERLIRXHF(BA (Poss(a,
$)*Kref(@us) N AKref(@uwss))).

« B &HEF HT U-Then-Else EHE KR F 1
& ¢=If-Then-Else(B.@ . )R TN

QHEMEHLE o FHEBRERXLEN (B A (Poss
(@) AYet (o @ys)=F(z,1))) V(=8 A (Poss(@,s) A
Yot (zy @ s)F(z,2) DF(BA (Poss(prs) AVe™ (2,1 58)—>
—F(x, 1))V (=B A (Poss(e,s) NYr™ (z,2,8)>—(F(z,
&) B gy =do(@ss) gp=do(p,s);

@ HAMFHR o FHHHENERXLE KB A (Poss
(A, ) NY(z,@,5)+Knows(y,¢y) V Kwhether (y ) V Kref
(3N V (=B A (Poss(p,s) NY(z,@,5)>=Knows(y, ) V
Kwhether(y ) V Kref (y,¢2)))  HF ¢i=do(@,5),¢p= do
(@,5);

® AEBMFHR oA RMERLKXG(BA (Poss(a,
)=y Az A An)) V(=B A (Poss(p,s)—my Amzz A
s Am));

@ AEMFER oM ANFER LR A (BA (Poss(q,
$)>Kref(pe,s) N AKref (@u:s))IV (=B A (Poss(@, )
Kref(@uss) A AKref(@ms35))),

* 1t Unordered B H| HFRAESHMF WA o= Un-
ordered(p @) WERIE L H (R’ @ LHIT):

O AEMFHERL oM RBFRERLEN Poss(pr,s) A
Poss (@, do(p,s)) AVt (x,@,do(p,s))>F(z,do(g, do
(@+5))) 1 Poss(@,s) A Poss{@,do(p,5)) AN¥¢™ (z, 9, do
(@,5))>—F(zx,do(@,do(p,5))); L& Poss(g,s) A Poss
(@ ,dol@, s ANYe (2, ,do(p,5))>F (z,do(p,do(p,s)))
F1 Poss(@,,s) A Poss(@,do(@,s)Y ANYr (z,@,do(@,s))—>
— (F(x,do(p,do (@:5)));

@ AAMEHE o ERHHHNERNAEN Poss(p,s)
A Poss(g,,do(@,5)) AY(z @ .do{p,s)) > (Knows(y,¢) V
Kwhether(y,$) V Kref(y,¢)) , E P ¢= do(p.dol(p.s)); B
#E Poss(@,5) A Poss(p do(@,5)) N7z, p,dol(@,s))—>
(Knows(y,¢) V Kwhether(y @) V Kref(y,¢)), 5 ¢=do
(p,dole,s));
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@ AR HRE o MBI RHERAKNA Poss(ars) A
Poss (@y,do(@,5))—my Ame A - Am; BE Poss(@,s) A
Poss(@ ,do(@ess)) > A Ao A7

@ HAEMEHE o WBANERLARXA Poss(a,s) A
Poss(py ,p)—+Kref ((@ss) A AKref (9o 5) A Kref (@, )
A AKref (@, ), L ¢=do(p,s); B # Poss(g,s) A
Pooss(q ) —>Kref (@us5) A = A Kref (@55) AKref (e, ¢)
A AKref(pu ) B p=do(mr,s),

- 5@ if Repeat-Until FHFEHEFEEASHNRFHER ¢
= Repeat-Until (8,0 ) TERIT NN :

O AEMFHERE o EHBEERXLE N ((Poss(a»s)
ATt (@) F(zo))) A(=BA (Poss(p ) ANYs* (2,
@A) F(z ) A= A (=B A (Poss(@, a1 N5t (z,
Asdn1) > F(zo ) A (BA (Poss(prru1) AVt (2515
Pam1 ) F(z,¢n))) F((Poss(p,) AYe™ (z,@,8)>—F(z,
G I A(=BA (Poss(@ ) AN (zo@sp))>—(Fzy2)))
A A(=BA(PossCp,n1) NYF (2,9 oy ) >—F (z,
G A BA (Poss(@ s i) NYe™ (z,0 1 -1 ) > (Flz1¢)))s
Hp ¢ =dolp,s) de=do(@,do(:5)) sy =do(pr,do(p ,do
(@ sINE,

@ A4RFHE o HEFHENERNLE N ((Poss(a,
sYAY(z,@,5)>Knows(y,¢) V Kwhether(y,¢n) V Kref (y,
1)) A(=8A (Poss(p ) AV (x, @ b )>~Knows(y ) V
Kwhether Cy, ¢2) V Kref (y,2))) A = A (=8 A (Poss (@
Yoot ) A7 (s @ s ham1) > KnowsCy, ¢n) V Kwhether (y ) V
Kref(y, 002 A (BA (Poss(@ s pu-1) AY(z: @1 s a1 )= Knows
(y 1) V Kwhether (y, ) V Kref (y, ¢)0) , K ¢y =do(ar»
s)rde=do(@ ,do(@,5)) s =do(p,dolp,do(p,s)))%;

® HARFHZE o W RMERAKX I ((Poss(p,s)—
(my A A Ar)) A(=BA (Poss(p ) =m Az A A
M) YA s A (=B A (Poss(@ sgfar) >R A2 A - A A
(BA (Poss(@, ur) =T Az A A )), K ¢ =do(ar,s
s ye=do(q ,do(@,)) s =do(q,do(@,dolp,s)))%;

@ AEMFHRE o WM ANERLK I ((Poss(p,s)—~
Kref(pus ) A - A Kref{@u»s))) A (=B A (Poss(qp» 1) —
Kref (@u, o) A AKref (@i ) A A(—=BA (Poss(qp,
) >Kref (g ) Ao N Kref (@ $.3)) A (BA (Poss(q, )
—+Kref (@) A AKref (@ a)))  Hodt = do(@i5) 1
=do(@,dol@,s)) .= dolp,do(p,do(pr,s)) )&,

+ {3t Repeat-While I H FRASHMEH L o=
Repeat-While(B, Y FERIFL K«

O EEBFHEE ¢ R HBRERXLEH(BA (Poss
(@) A%t (z,0,9)>F(x, 1)) A(BA(Poss(p, ) A5
(xs@r o) +F (o)) Ao A (B A (Poss (@ he=1) AN Y5t (s
B s taet) > F(z29a))) A (=B A (Poss(@ 1) A7V (z,00s
Gt ) F(z, g I N F(B A (Poss(p,sd A Ye™ (z,@45)>—F
o)) ABA (Poss(@ ) ANYe™ (zh@, 1) >—F(z,¢4:)))
A ABA (Posslp spu1) AT (@ s a1 ) >—F(z,0)))
AC—=B A (PossC@sn1d A7r (2@ s 1) >=—F (s ¢a)) ),
Ha ¢y=dol@,s),¢o=do(@do(@,5)) = dolp.dola,
do(p,s))) %,

@ BEWFHE o IFHMENERLEH(BA (Poss

(@, )Nz, @)= KnowsCy, ) V Kwhether(y, 1) V Kref
(Fs& % 16 30
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(L#¥ 71 m A AmaAKref(@,s) A AKreflg,s).

D) A BA (Poss(@,¢0) AY(z,0,81)>Knows(y, ¢z)
V Kwhether (y, ) NV Kref (y,¢20)) A== A (B A (Poss (@
Pa1 ) AY (s @5 ue1) > Knows Cy, ) V Kwhether (yy¢p) V
Kref Cy, )Y A (=8 A (Poss (@1 1) AY (@ Paey ) ™
Knows(y,¢a) V Kwhether (y, ) V Kref (y, ), P 1=
do(@ss)sdp=dol(pr,do(@,5)) ¢ =do(q ,do(p,do(@r,s)))
%;

O HERFHR o HMBRHER AR A (BA (Poss(p,
=y Amp A AmD) A BA (Poss(@ ) =na A Ao A
M) A ABA (Poss(@sgpuy) (g Atz A Amad) A
(=8 A (Poss{@sgpam)) >y Az A« Am)), Hdh oy =do
(@) sn= dolp,do(@,s)) s =do(@,do(p, do(p,5)))
%

@ AERFHR e MAHER AR A BA (Poss (a1,
$)=>=Kref (@, s) A AKref(@u,s))) A (BA (Poss(q g )—
Kref({gs ) A - AKref (@u 1 ))) A A(BA (Poss(ar,
G )= Kref () A o« AKref (@ur2))) A (=8 A (Poss(qr,
@) = Kref (@, ) A A Kref (@us ), b oy =do (@,
s)pp=do(@,do(@,+5)),¢1= dol@,do(q, dole,s))) %,
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PFRIEL Web R FHBAEK OWL-S HERXBFELHE
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FA R ARNE R X OWL-S #4577 ™4 4978 L #ik, Bf
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OWL-S iR F R FRFHAER P ELIFRNA
BAER, P EEESREAE ENRAE, U RAHE
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B OWL-S M2 SR o 4 7 14380 R F S 44 4 L 7T
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do(@ss)=Ye (2,005} V (F(z,9) AYe (z,05)),

B OWL-S /LR 1E LR PR IR A AT AR EH
FRME LR HEWRLAE, BN : Poss(p,s)=m A
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