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Abstract Dynamic service composition is a major route to build a service-oriented, loose coupling and integrated appli-
cation system. And by now, the business world has adopted a approach in which Web service instances are composed in-
to flows with a language like BPEL. Academia has propounded the Al approach. These approaches by themselves are
piecemeal, and insufficient, Based on the contrastive analysis on these approaches, this paper proposed a dynamic Web
service composition method which is integrated the Al planning with the workflow technique. The practice shows that it

is an effective method to overcome the single method’s insufficient and finally achieve the whole process from the re-
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quirement to the deployment.
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ABAELRAFE X Web lR%. EXXMHERERFERN
W3C 47« B IR H5 AR HE 42 (RDF) #l Web A 4K B F (OWL),
H+#,RDF FiF#RE B AR HK, OWL A& X &%,
i Web RMAPVER, KERP, MRS &1 3 3B
3R : Service Profile, Service Model Fii Service Grounding it 4
B, Service Profile £k 4 # A5 8. 581 T 4 it & gB {1+
4. EEEHRTHREATHNRSZESHEBTRNOERH
KT ERBAMSBESIEMSF . Service Model R
SRR, TEMR T IR S 04 BHAT T, DR KRS AT RS
BREEAT R S B MAT. Service Grounding R LIRM, MR T
IR T g iE AhAT. @ik OWL-S T sh SRS 4AA
RIEARBARE H Web IREE W Al FRUIE, Bt AR
SR ARG R EHR Web IRE . EMF A&, MEA
Web i 5 805X B3 R BR 3T A ST AL R 72 Web IRF =
f) AR Web IR H 40 B iR, BB R L REE R H
Web REWESFM IBRERRFESHR.

CERLS]T 2002 SR T — BRI B, 4 OWL-S
HBBIENE S Web REA S RIEH SN~ R BiR
BAZROBFPATRE. SCBRI6]TF 2003 4R H T — RN
BEKEAHAT A AGREFOEAR . FRHASANERE
WARERETAUAS. Liu % AL 2005 FHRE—MEAD
PATRM AR TR RS AR ET SRAMU X Web i
S ATEE S B OR BRI U2, & SORER—1
HEEMBEM—NEREEFEURITE NH G E#E
— AR . CERT8THE o 43 B 1T 55 M 45 #L R (Hierarchi-
cal Task Network, HTN) kSt R £ 80 A shA &, M A
SHOPZ M RIEEHATRME . X0 T —FE FHUEAL
HIRR % B SH A e, B BF RSl Ak R AR T &
B— AR AGE AEETRES HERRHBE
ERMBR, - HRERFEROBREASE.

FRWETE AEFEXRE Web REA ST H
B, MELXEFROBENRSEEN AN KRFHE
R FERAER R, B R T EME TR
RRBERRTH AN ERY, REHSEHIERE. T
JEEFEXRERETIEH Web REAE MM HHIERX
CHBHREETUERRERZTIRES, 430 LRFERY
AR AR —FMES ATHMATHERBERNSH SRS
HEW Ik,

2 A AIRYMITERODESREAE

2.1 EEEX

HTREEEN TR Web REXBE Web RE
EHXBIFR, Kb, REXUERASHMUIEH—R
Web 8% ; IR % LB B8 A ¥ 8% URL shfik &9 . 32 hr 4 A 8
WK Web fR%, 5 5dh .

T={T\,Trs:T,} i a §> Web IR 4B BIE RMES;

I={L Ly, L) , MR F =ML P A g4 Web
MBS LRARNES;

MER, TR ZEE-HBEHOXE . BEE R
FEB T A% X A Web RBELH, M p=XXa,

FHb MG RFOTREE AW SheetEm R
MEENTR. RBRERREKASRFETHRERAAMEY

THERE SR ; dEThAEHE T SR A0 & e B . o7 A 4% . e L B ] 545
B,

HTRAEEBEA IR AN, S &K, EH OWL-
S IOPE X%k FiAFoK. 10PE #5492 Input, Output A
J% Preconditions #1 Effect, BJ3 A % 1 BTR.3R. B,
BT BPEL #n T Z 2B WM XF HFAHF Active
BPEL[!, IBM {9 Websphere Business Integration 25 [ 8
RBMPITS IR, B A BPEL & 5 #iR 8 TAERAE N iR
FHAHIR S .

SHFHAERFHRE, B XK L E—FE Web RFHIAE
BERHRKT Web IF HLH U BXTHERF L. OWL-S
HIE R M TRR B RA B Web RF SETHE Q12
H— R H DT R R IETh BB TR AT P47 LAE
Mo
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kL
ki
‘JSHOPZ E3 83t £33 &2

JSHOP2 2 OWL-S
‘ 5B

JSHOP2

OWL-S (F43-4-GROUNDING 15 %)

OWL-S 2 BPEL
ik d

BHEHE -
%® R

BPEL

A4
L &} BPELH/T3 & l

1 BEMFAGER

HEBRFANEFELERBE IR AR ERT
B RS FE i oL O R AR 5 ShREHE TR a0 IR 55 26 51,
B ATHRIE R Web IRFBRNAAFF (RE&FEEY
MR% L5 .

MM EF Y TRHER L, & 30GEFARBR HIN
FERIJSHOP TH, HINBYUR—FEHLBEIRBRA Y
B ERFES R SR ERETHIE I - MERRIRT
R ITE: . SHOP2I'D B — ) 2 03 R 2 9 8 8
KERRIEL, £ 2002 4EH) International Planning Competi-
tion BHE—4 , MARTREBRAMURAMNRENELE,
B LUHASRMIR, TR YRS, oI B 8RR,
SHERFF TR AETT4E. Wi JSHOP2 & SHOP2 R
JAVA #1745 ERRE.

MR LHITCRMEHHME Web RERUFHE 4
Web IR % 28R LHL, BA& £ R LA BPEL J##RiEF T3
ZRTER. SRR, Web RS W LIS ¥t RS
Web {45 (World-altering service) fiiE ft{5 B 1) Web R &
(Information-providing service) ,RiE7EH B RTHR K405 R
T.RAAEGTRS EEFHE D OREFTETH, e
EMRE . BE, AN EYAHRRES=EEW, BRI MR
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FERERVIFEL, BB NRS . HRRSARR
RE R AT 2, FEH RS RRAK Web IR
%A AR &AM RFE RN Web REHFTHS, T
Web RFBRA WU EEHERP TR, MAEELE.
AT HFEMERF AR BB — AR A MR 5T
FLE A2, BR T X4 Web AR 45 LA i JE D BEHE R 45 B QoS #
BEHEATHERE A (LT IR QoS ILAD) , R854 % BB F %t Web
REBA EHSHEPZEOARBOTROATRKREOLER).

HZEHERFHSEEP LSO LEHE

OWL-S 2 JSHOP2 ##: 88 .4 OWL-S AN ERE K
1 JSHOP2 #0125 o7 S A% 0 SUsi S A Al R S04 .

SR . I E A IR B HX TN T EER.

JSHOP2 #1311 2% . 38 1f S S04l i 0 U 08, % il %5
WA S A HTN SRIEAR , 3 38 AR 55 3R .

JSHOP2 2 OWL-S $#4:8% . 4§ JSHOP2 = 4 kY [a) ER iR ¥%
k% OWL-S,

RFLEME - HRAPMHASRF OB RN
QoS HEREF R, Jfh & ARt 55 MR 45 R 1 151 Bl 95 Uk B
HHRL A9 AR %5505, B A= A & Grounding {5889 OWL-S,

AR % FEAE .0 A58 Web R 45 95T Web IR 45 19 S 451
UREHISERRZ AN ARSHEL.

OWL-S 2 BPEL % #: £8. ¥ €8 & Grounding {5 B
OWL-S {45 %0 vl $88 B 475 | %19 BPEL,

2.3 HmESAY

AN JSHOP2 #ATHR M4 AR HE K .

B % OWL-SHEANMRE T RMAR R LMIRA
{E Bl OWL-S 2 JSHOP?2 ¥:8%, #4525 JSHOP2 w3
$70 BA) STV, S 44 0 V) R 3R ST 4 5

$B2 Ead JSHOP2 LB R, 3 MR 55 1 A P Lo 6
BUMX MRS KR Web lEMAE S (HIRMEASR
5 A BB RS EHD ;

H 3 H JSHOP2 =4 W45 R, @i JSHOP2 2 OWL-
S B BH N OWL-S,

HeR, JSHOP2 i) 5iH FE 2 & B + (Operator) f1 5 ¥
(Method) , 38T Fi 3 1 3 20 1] 58 i — 1 18] B4 4E % (Primitive
Task) , 77 ¥ FH 3 3R 2 — 4~ 2 A 4% % (Compound Task)
WA —EB SRR TFRESF.

EX V(EF) JSHOP2 BEFHIFER N (h(9), Pre,
Del,Add) ,

HA h) B HEBASE o W RES;

Pre #7 B FHIRTE %4 (PRECPNDITIONS) ;

Del FREE THITE R ZEM HB0RE B BB KR ES)
£

Add FoRTER T AT /E B M RORS B s R &
Fl%.

RN 2(F¥) JSHOP2 ik MHR KR K (h(v), Pre,,
Ty Pre; s To =), Hep

D) B—AAERBASE o WESES

Pre; AR %M

T: AR FESF.

Mk, — A HLR E AT AR

N 3GR A JSHOP2 MR EERRN—I=
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A, T, D), b SHEWBERS, TREESIIE.DR
SR , JSHOP2 ¥6(S, T, D)YE R A 38 5 — MR P=
(Prsp2sesPa)s
XHR[8IEAB T A SHOP2 & HTN # 17 Web IR 55
HEURHAESTEP OWL-S [ SHOP2 ## i ik, LT,
AN BEH—EHTF JSHOP2 SLHEM B8 M S B,
wmeE 2 Fraw.
Algorithm JSHOP2(s, T, D)
If T is empty Then return empty;
Let t be the first task in T;
If t is a primitive task Then {
Find an operator o= (h,Pre, Del, Add)
such that h unifies with t and s
satisfies Pre;
If no such o exists Then return failure;
Let s’ be s after deleting Del and adding Add;
Let T' be T after removing t;
Return [0, JSHOP(s', T',D)];
}
Else if t is a composite task {
Find a method (h,Pre;, Ty ,Pre;,T2,+**) in
D such that h unifies with t
Find the task list T such that
s satisfies Pre; and does not satisfy
Prex, k<i;
If no such T; exists then Return failure;
Let T' be T after removing t
and adding all the elements in T; at the
beginning
Return JSHOP2(s', T',D)
}
End if
End JSHOP2

B 2 JSHOP2 #¥it#

2.4 BELHER

M %5 LB T AL B A 2B TR g

BRI ELRE EAIEBES AR IR S MR ER
HAMRFLEREBAR IR E L0, HEBREIR R E LR
e R AP BEOERK Web IR %, Bit— X gk M4
AR QoS HiRHATHER .

#3% 2 @i OWL-S 2 BPEL ¥#: 88 , 40 & Grounding
15 8.8 OWL-S SU{F## 0 AT 308 Z 475 %09 BPEL.

$% 3 ¥ BPEL #:#Z BPEL T/ERMITSIELE.
2,41 ol

B O DL AR A JB0 B LA T T T 4 A < 1D AR %5 9 o 7T L
WRAPERNSE. B PSSR R AR E T
MRS ARE. AP EROBATLURERG WA . B
R 45 IE % 12 55 BT R B 10 AL UR P R R 45t

2 TR AR 45 3 O DG BE A0 0 (LASE e DR AC R D T s 3 ff
o

degreeOfMatch(outR, outA);

if outA=outR then return exact

if outR subclassOf outA then return exact

otherwise fail
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b, outR FRFH PR AGH H outA BRI 5 IR ALH
i, subclassOf #RFHEXE.

B AR ER, TR A S, YA ERE T
5 MR45 4% AR R, e 2UCA, 48 PR L R RS 8
BB TR, R LICRS B, M AR .

2.4.2 QoSIE&

Web R B QS HEREFIENEER, I THETE,
(AR %5 9% IR 45 e Sy s L B 45 W7 PO 3 N PR RESE
PR B ORIERE AT RIENT R , A, SRR S EM
OB R LAE T X 3 M ERER,. S
QC:»QR; » QA ,i& F AL 38 B35 18 I AR %5 35 41 i B &
QoS ##: Q =W. X QC, + Wi X QR +Wa X QA; , K W,
WrWA€[0,11, 3 A W +Wr+Wa=1, BNERIRTH
RAPR#TRE.

R 55 LR UC B B i 4 BTAR .

Algorithm WebServicesMatch(cusIORequirement, service Type)

/x WA B FPEOER cuslORequirement; iR % 35 R service-
Type */

/» B, BRTRRERBRSLOHERF */

DR G EM RO P %R serviceType IEALH K L HES
servicelnstances
2)for(int i=0;i<| servicelnstances| ;i+-+){
2-1) %8 cuslORequirement #l servicelnstances [i]##E 10
PLACH interface[i]
2-2) B servicelnstances [iJ$ 8 QoS5 R
2-3)3HHH QoS HitR
}
3 E %, BT interface [iHEFF, BN interface [i] R fail #
exact PiFhA] BE{H , exact ZERT . fail ZEJ5;
HK, 5 51%F interface [i]# exact #1¥ fail HIF /B % FEF
EF Q HF
SHEEHRFHFHBRE RS

4 BFEHTAEE

3 w6

RLAE I WWW 2007 AR WM IRAT R RE L EFRR
Bl BERMEMERSWUNHRBEE . 2VOEM BTHE
PLE BUTERHERE, BUTHEE. LLL 4 XBE S, 2VEMR
AEVRGRSIROEE WWW 2009, fixt FRITHLRKH
JESFATREHEM R h 38 = J7 iR it , Find , e 4B £ AP F
WEHBITHIERTEE RN Web RS FIFBEESATEER
Rk, A RERRES O MTREH, i, YEADWHE
BEAMNONERS G, REYREAHGENWE, Ak, X
BEBHRAYFEHRBTIRAEE. AXHFHREH,
SR Jg PP R — M e S RS A Hik, U P R B4
R VTR B S B HREED Al AL
T W RLFA P YRR (0 SR AR 55 3R 5 38T » AT PR 45 52
FIVCAE 48 BICRRAEAT R TAE 3L, SE R b A 45 B o]
H R ARAT o WA PG AR AT MK (R

Hb, APHBAFEGE N ABRRLHSME N
MXER, R 1 .

F1 AP RBHEX P ERES

[ 2N A LT
P Name 5o#%%
erson
hasRegistration REHEM

register_conference S2RAK
startDat SRFHE R
Conference endDate SWERE N
city LU ERT

R %5 M G A RS KR E R AN 2 BRF
#£2 BEEMPLPLEHRERT

[EEY] i B
bookFlight FITHLRE
bookHotel HiTH#H
bookRoundTrip FiTHEBEKE
register FHeN
bookRoundTrip HiTHERKE
bookRTOneDayLater KERIT—X

bookRTOneDayEarlierAndLater

HEER—X

Heb , BIiTHLER 528 8p OWL-S #5RMA 5 .

{process: AtomicProcess rdf: about =" http://www. whu. edu.
cn/travel # bookFlight")

(process: hasInput)

{process; Input rdf:about="http: //www, whu. edu. cn/travel #
person”)

{process: parameter T'ype rdf; datatype="http://www. w3. org/
2001/XMLSchema # anyURI") http.//www. whu. edu. cn/travel #
Person{/process: parameter Type)

{/process: Input)

{/process: hasInput)

{process: hasInput)

{process; Input rdf;about="http://www. whu. edu. cn/travel #
flight"

(process: parameterType rdf: datatype= "http://www. w3, org/
2001/XMLSchema # anyURI") http.//www. whu edu. cn/travel #
Flight(/process: parameter Type)

{/process: Input)

(/process: hasInput)

{/process; AtomicProcess)

5 BUTHSUR S AR OWL-S #ik £k 4
B4, B Al AR R HIIC AL fS £ NS R0 6 FF

-----

operss
inprVuriavies
SgTariobles” puvese”

Ciuveke wamen” iurebe_Suvhlbetel”

K6 BEEITER

HRIE ASCGRET S AL THERNZS
FREAATE, AHEE K Web JRH KT 5 Web IR %L
B BT 3, FEH S A IR 55 414 R 4 ot A R 45 S0 R 55
THICRRIAY B, 3 B4 BT 358 F BPEL TN 5%
i BPEL 3084,

HA K BMFAGRNSHEINR ARHEATT
W RFFERFE B KA, 75T 4HE FIE XE B MER, STB
T Web AR MR E RAEFT, R T 85R A Al
MR EAR AR B RAE RN Web REF WM. WK
Web FR4-414 % Web FR %5 2551 Web R 45 3550, A SUL M
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8T Web IRF LA R Z ],

T Bt — X ERTRE, AP TSR
A, i F HTN 305 % T 3 i R B1% (closed world
assumption) , B SEBRBIZE R HE M RTR B4 H % & HIEX
FE, HiEUEEABRER  HULEREARAR. Wk
ZHEI AR BT R 8% (open world as-
sumption) , Al LAF R M A5 B A 58 & 8 [R1 AR, 3F B R a9
— RBFT AL BUBISR A #5838 48 3 80 43 4T o — 25 9 BF
Fs Ao REEOILES, A TRELERNE, BRiRANE
AUCEF MR e, K, AR X ZFB 6 F sk i
— Pt iTeE.
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