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Survey of Automatic Model Composition Based on Semantic Web Service
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Abstract This paper reviewed the proposition, development and implemehtation of the model composition function in
decision support systems (DSS). A survey of distributed model management and model composition was given,and mul-
tiple model composition methods were compared. Due to the emergence of Web Service technology,and the innovative
application of both of the semantic Web and Al planning fields, the automatic composition of DSS models is possible.
But some problems also exist. The distributed model composition methods mainly learn from the automatic Web service
composition, and models are encapsulated into Web services. The problem of model composition is converted to Web
service composition. However, model composition has its own characteristics that the traditional automatic Web service

composition methods are not fully applicable, for example the direct composition of qualitative and quantitative models,
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— A FRERRA , TR 254 — e E b8 ; QEME &F
BB —A B PR E R, BRI A B B F AR A B kT
DEE— 8 TIRA, U b A & B R R K
g5t , d LR R B A A 4 SR AR AT B — R X A
FHTHREE AR E WRAG HRNBEFT N QML
BEARERENE, ARr R AR EPTHIE DT8R
2B O O £ B 2, B 7 TR R Al 0 W 4 I R o
S FEERIAT A, B B E B HIRL ) B SR s OB R B
RINTHEBHEAS FEEKX, L NHE T RTRENRE
HIEtE & 28 E T, WS “RABIE" R OF 7 8
ZHE SRR R QA R AR R, b TR T
BAREY , APWANGREERA T &N, MAEREAR%E
HRREL T ROTARS T RERABLIRN.

HTEHASRERAEHN R —, WE S H bk
EUBRR , I EA S LR D, BENARBER R ®
R ZBAT TR, HEEMBEY 25, BERARE
TIRERBL A 7 B ST BRIAAT » PR O FF M (AR T R R M of Bt if
REAHSNERAAGEN. NEWFERE, N T LR
AL, HAARBERATEEROANBEER. O R
B 5 1R A0 R R AS 1R S AT B A AR Y, X L AR AR ) 7 Rl
BV QRO ER b, T Bt BRI M H A PR, LI
MEENERENTRAAREIA T OMEHSBR
EEHIE) , KR AT R & T RIS,

3 SHAEREE

XTI T » AR b A B BB A AR BT IR
R ViRFAR R, A RS AT EILMEER,
R T EFEHTR.

HHFS T RIE T WA A AT, RO )Y R T
SCERL10#95e 38 23 ] (Filter Space) 77k, R T 3 i FER A
WRHEERERGBRNXBENASRANEEEEELT
MEEEE. EERE T —NET Web BEMEREEE
B8 THRARBENE AR & ERBIER IR, ZER



BT PRI,

SRR BT —FET Agent WE BEHER
(AIMMD) 73k, AIMM - & R R ERIRR R FHEEIL RS A
FEREHEEATENHESARMEFWEBE. SO
[12]88 H T —ANF AR 4R R B R B 1) DSS HESR, LIE
WAHEMES G U HEEN. . FHERRENHLUEM L
¥, CEREENATHEET Agent HRKXHRENIT
EHEMAR.

ERLI3IMIA TS A XML B#H B EEH,
REHSAAFE T HEREZMER, SCERHN T —
F XML o OMPBIRP R 2 1 S AE SR, SURR[ 14 142 1
T— R N ERHHELRRFTHET Web 94-Mi X DSS,
FRAETHAMEL R SE I iR DSS, H A # R I HEE @ i
HEMEESETER, XIS IEEMEE T EWET
Web ) DSS HBF AR o

B R T Web FIET Agent FHAR M43 11 RAE B E
TR AR R R R R BT U BIR 4 T BB AR LR Y R
Le AR O SRR i R AN S BB R , ZE R ER U B A P B
fEE L AT RN F R G0 .1 2B B TR E M : ORMEE
WRBVT R E R, BRGNS AER SR E T,
#lin CORBA.ODBC %%, SLLIE 3 44 QR 25—y Btit
A, B AL IR T R, B TR Rk
Btk BT A RIBAEE T — AR e R B2 Y
R QM BE AR AKREERSHEH, INRAERR
HAANBPT BT EESERAT MR EFHP RME, HF
HAFERA T NSRRI AT A B S S EE AN
B ESIR.

i i1 F Web Service Hi R iR it , B © R B IEH
BRTHEMEHE, UEAERNEMASIIRBHER., Web
Service B—AMHRE 1Y AT E G444, BB X HES
AR THER, B8, I H ABE AR i S R R B
EmBERPR, FFH Web Service HBIMFAL : 1 6, MEEAR
JEERE , Web Service REF T — RIVRHEDIUHES, X
PR A 4B . & BURNER U %6 Bl T RE A8 SUER 40
14 HOWR , BRI B 1 BE SR B, Web Service i £ BUAA R A B0
Bk 4, R4 T “RIRIE” Gust-in-time) B3R R AR 555,

Web Service i i W R 3 36 BRI AR 55, R IEAR RV &
RS Web Service A TR, Web Service MR RIEE
R4, AR & , BIAE 5 Web Service SR RR
LB, REEVDEARE LRSS, FUABTHAER
FIBIR R A4, RSB BRFHRAITE X HF.

SCER[17 1388 T Web Service ¥z A4, Rt H —&
nl f ISP&E(Integrated Service Planning and Execution) B
BB RSHEE AR SRS PAT R HT, RALBE Web
Service BIBIZAFEI Y REA A0, I H 3 FA G RN
REXF M . SCHRC18IA A SCHR[17]h 2 &9 ISPE-E ik, i
T —AETF Web Service Ky RI B BRHESE MG BRI & 0
P RNBEA R, USCRR RS SRR & FE 3
FHIHE T MR REEAR. SCBRU191534T T 2 #5 s FF 5
THREREHAE, X4 T AR MR RF AL ENERA
HER, R T —AET Web Service FER B HMELR R
BT REER,

% LSRRI WAL, A A R T
2 (BT ) AR RS RBIIRAR .. TR
B BRI, MR IER R AR A B v R A A iR
X #H, B A RFFIHIFERAE Web Service IR T , S5 RA
RO WSDL £/ i XA 8. B e8I N T —
AT & L Web Service B EHIER  /EEAFHT OWL-
S R XTRIAL TR AR CER(20 ]2 iy T~ P EE FiB X
Web A BB EHARAN B IT MW A, FH A
SAWSDL F1 SA-SMML J5 ik Xf A [ # 28 B 5 47 38 AR
T SCERC21 R T — B AR L ER P REERZ
BT, 4584 Web Service 94 & A S B A UE BN LB
SR LI {E Web Service f) RBFIH G .

HHhTERBH PR AR (erid) BH T LB E
B AR PR E SR RE AR ER TR RSN
SEEESHEIT/E BEMATAAROERERBE
ZEHN R, CER(22]M5% T Web Service BB ARRF &, 1
TR B % AR R AR %5, 330 i RS I B IR B R AT 4 —
M EERYRERMAGIREMEHR. XM2IRELE
T HRTE T PSR X R 5 (GBDSS) By ai, R ER
W3R T AT oK IR AR 4 A E W R R R %
HAYM RGBSR 6 BEILE RS IR AR e
BEHLEL IR TRRFE. BRI, BREEAR, T
EEHBRATRERIXRRAZELEMERE AR I,
B3R B AT, RSB AR R ERINR S, BH R KB
FISEERINIS . MRS EIAR . =T EABEAE Web Service iR
Hil> E BB, Web Service F R #E DSS B FF & FI R B
FrE BRI T AL BRR, BSR4 &R HEAR R M
Tolb A Rk R, B, SkERHETE SE B T EI BT, A
BRYFZE.

HEIEHER TR, SRR R4 4 R
FRI -

Web Service 3 T ISR T HER WA RI/NR:, —
HEEESTRXNEENBRESR R ERRS . FES
W B SRR SR ES Ml Web
Service B T R4, s EE RS M I SR b LIRGF P
ERERTHPHEN E. SrEXNEE PR, W EE T
R“BEE PR, RN HREREERERERANRE
PR FRYEEPRNTLR. AP RTER
DY AR AR N 2T IhEE, B HEIARER
HESMITHEES AR SEMARE . — BEREERE
PUHRE, X AT A WA P S BN RAREEEATH,
R, “BE& P AT Rt mE R TR E P B P
HENEAZERER, ARESSERFRRE. BREEF
MR LA BFEEBRAKRENBT R R BES .

SCHRC18J8EH T — A — MM T Web Service ISR E
TSR, R BRI 5 EA R WA TR IE N .

WHE 3 FiR, Si B AR GLE , Mi RONER, 1R
HE TR 2 MR R 8], B g ST AT AR LAY M1 M2
M3 BilE) . B et R R S3 R HA A (pre-composed)
AL ) (MA—MS, B 5 9R B A R AL 4R 3% S31, 532
RORER M4 A0 MB AT MFERD . RAERNHRAERTE
—AMEPRER PO, REFFERUBEBESMIAITRE
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J3. BRI AR AR AR SRR AR

BRIEST,
PROBLEM REQUESTORS
{Knowledge worker)
\ Request  Step 1
Compose
s N
SERVICEPLATFORM grens
C%Nggg{ﬁ Step 3 Monitor 2 Manage
REPOSITORY Uses MODEL
- MODEL
N OMPOSITIO ﬁ%ﬁggg&g
ONTOLOGIES .
MODEL  Step 4.1 Request /e 42 - i
& PRIVIDERS - ,'
(Services) - WSDL
DOMAIN
KNOWLEDGE M1 M2 M3) (M4 - MS)
e a
((M4 M5 Mﬁ)) @7 M8 MQD
B3 T Web Service W RIS IBIEL
MERERTER A EIRS L&, £ T RENHR, ¥

BRFAERPORREENEBEMLE MRS
HOUC AT, BE AL & FIBAAT S BRI -
MEHEEORARE, WERH FEMLLERE: (DX
TN AR EEER, TREFES M TROEECREAR
SR ALE) I BT LUK AR R TE AR BRAE 55 (D) BB 3 VIR
S5 QIR ET LA ST b 2k 37 3 BE LA KB AR Al i O AR5
OBAERB R ER A S (R AEEEED) 5MRER
BT 5 OF RAEED AR, 18 AR 8 FF R A 55 THI#5 (40
TR H ARG WS F & CHSEAERIES .

4 EF Web Service fJEB RS A/ H RILE

Web Service & F B TRASH AR, MERAH S+
ENERPTE, BEFERRRER S EWFE L RFSE
BEERAHREN . KtELEFT R, WSDL 3R BEREAT £ 155X
PR 205 5 HEAh RV B R B R R LU AP 5 1y
HERMAZE, A HFRIRIT T Web Service ML EA
MEm A S X A S HLH. B, B TR E A Web
Service HEMAABE Y EXEWN THEW. ET UL FHREH
AR R, A MERFRE T R Web Service HBIEF
FEAR. B THNS AR SR HESROEREER
%F Web Service HA, BN W IRMITIE JLERAK
Web Service HEHA.

EHREMBE G HERRE, FRAN X BT B
WEAARHFE. CERL24]% BRTH RS HAEH S hES )
AT, XM R FEBGE; T SCR23 1 Ko A& T LIE
W BT ATSRIFIE T3 X ILEE 3 7, K, 2T TIERHH
FHBE , WRFX S, B0 ETF Petri AR EH A, 58
# BPELAWS(Business Process Execution Language for Web
Services) , ER&— M X HE R MEMRFHEH .2 F XML
MITAERIESTY . AW ALNY5iE LR SHERATHE
BERMPAL, ERETHESHBFMHEAR, BT ALK
REBENBFEAHAEGH R, TE LR NE 2 i A TR
RS, BRTERAEHH _ERAEMA, B, £ %%
PR TEIBEARY, XR2TIBTRANKUMHEI S
SMahEE, BRENBRT RSN 4 28K X4 (Inter-
leaved) 4 & FIHAT . B f& (Monolithic) 4 & FIIAT . Br BR &
FAPAT (Staged) . B TR H (Template-based) 21 & F 47,

o ]2

HEMABE SRR EHR ERERTEZ.

AICHER LB S BRI AR S E A TS
F: AT P B S, Bshb B, Frigs felbierg,
FERBASHFRTAABPREALTHMNREE, TR
A, AT EZBRREAN T 2B E TERMR S 8 688
G My R A ) £ 3 B M5 T B b LTI a0
EREEEHTBEIRLARE, AP RENRE= AR
REERE ;WY BB R LR - F 8, iitEN
HE A P TR,

ATHEWPFAEMRE, @ LRI M BPEL. & T
Petri B Z K TERIRSFHEH R XA G H AR EH
#” W EAS .

YHIHE R -FHLEN TR, X281 EH A
DAML-S 1 OWL X} Web Services #4718 X #i R gy &5l -,
RH T —1 Web Services 2 HHHGHER, ZAEL L E —1
40 & %% (composer) 1 —~#E 3 5] 2 (inference engine) ,
HEBELEFHE S H PR EENRSFIE, U
FERAFAERS TER. ORI FEHRHREET ALY
Web Services B 344, HEMERX I, thiR T —MERK
LR, ZAERFMGE AT S 3RS HEHRERIEN
K. 30,3115 THHENAGIFRAER LBENB5)
HEM—F, B AEREFRERITEN, P8 TFER
J& » AR K B S R R LA, XA S AR BE S TH
SERATHRI SN RS H AN .

MRS 4HE 0 B e L TR AT 2R AR
TEMFRHEPBEANRRENEET ATHAM TR, 4
EF78) (actiom) 8 FIHREME R W B LORE, AL R Z B
T SRR, NXMAERE, Web RS H A R AT
LB R— R, B RS AT BE—MT3h, TRARE
HEERFNAS RS ELTMER. ATRME—KH
ERAE, P a & ZMAR AR, BETAARER T
k45 H h4 & BRI T LA 4 24155 W4 (Hierarchical Task
Network, HTN) 4 %) 2F (Model Checking) . 34 1 8 (E-
vent Calculus) .12 & (Planning-Graph) ¥ AR %,

HINBEANEHNES S THRME S TS B
A2Z—. HTN #2288 (plannen) W H MW AR R TR —18
BES METEE—EFHES, KM BIFEHRITSFNE
(initial task network) ., MURFANMARE —MRELGF
ARTRAGER I AHRI L RE M, WaFH -~ ERE,
AN BAE LA Iy (prescription) BYJE R R 081 B HEM H A
SR ERFIESFEGENIES) . AAATERENBF
TR AR RS EE AR kRN TS, AR
#£% (primitive task) B RIMAT R E BT RUBRE. £
B b, HTN SLRIB AR RE S M TR AR, R E T
FRBMLRE AR RERI R, LREZHFEAD
HTN #%] &4t L SHOP f1 SHOP2 (Simple Hierarchical Or-
dered Planner) ,

XHR[8,32] % ZR R M SHOP2 #H47 R % 4 & W) F.
Mg CREHAT AR, HTN ARG EE RS A AR —&
R, X2HTF HIN RERSZ P HTRFRNER. B
SRR AT §E , (ELR an SRS 25 R AR E K, J9 R AT B H 248 5
B ERFEASENEREEERS S HIN S =4



B R B —K, B A S B R RE A P Wit T
FEREFRNOVE . HTN QSR E R I HF e, &
ELHBE NS MIRS F%, EXM34IPEERSE
HTN BRI FERA S8, B8A 4 H BRI ES. Br%
Ui, ®F HTN #47 RS 44 B U= B T T, MR SR 43
EIT AR RBIBTA T R

E TR AR E—FATE LG TR FE,
FEANRN T Bk IE ks #: (non-determinism) . §B 47T W
1l (partial observability) 14" & H#5 (extended goals) Z¢ [a] 8 ,
A AR —FERNBIEEAR, ARAE - ERRESE
B R R BB . BRI A AR 258 ¥ AR S
IiE . ARG A A5 I3 RARIE DN — 1~ A B W BRI , T HL R
BRI—MTBFFIRB R Bir. Z2THEARENRR
M—AERW AR B AR G R, el —1
FrRU BRI PRI AT LA AR PR 1 R BB AL - 3R AR (strong
planning) . 53R (weak planning) .5RFEF MR (strong cyclic
planning) % | —F#E LR (conformant planning) 3¢ FIFR 43 AT
IR 4514 T #9938 3 R (strong planning under partial observ-
ability) , SCHRT 37,38 %, fEE - ih 22Xtk Web Services
AR, 42— RIEFRF & % (BPEL #
WO F—HE TR, A AR AR AR L A= 4 —
AT HY BPEL 2. SCER[39148 8 T — A Hi A Web
Service HAHELR,  HIERAH T RASELRNERFHE, @
i1H Web Service FiR HH RREM, BB AEHGEMR
HEAENERIE RASI~HHAEGHTFR. BHETEFRL
SLHEAEBMRNMBEHRE, RGBT T =AW
RHAT , ATIBE— T RT R4S RS, Bk %BTE
MASERANMREHRHBER TAERATE2B3I™4AA
BAHR.

HUEBE Y B Kowalski Fl Sergoth ™ 42 i, M % F
“BRERH TS, —ENIFERJEES LN -FR
HRELAHERRE, ME G EE L RIEG M B, F
43 F 2 — Rt [E A9 FE 2 4L (temporal formalism) , F He 3
FHATEEMER, FY UBHENERER. e EER
BREZRN—NEBFSIATHE IR, SCHR(41-43]
ERMEE T RN EHRERS, B HALFIIANE
(abductive) ML , FEHOE A TR S HE . SCR[44,45 1R F
HREBEERFEAGHTRTFTHMA.

Ak A — RN T R BB R LR TR RS A
BhH & TR EL, finds B B 40 (context-aware) H647] | FZ i) 4171 |
13825 6] (Filter Space)l®10] &

ZRARETEHRS EIRGHERTE, EM&A
SRBBRL XS 25 FRRRER B N F A (HER RBBAR AR oA SR
T B Ha R, B RTS RO A G W R B . HTN fiz
HREFEREN BARENSENMEIRE KRR E R
EATERHSGEARHREWHER FRBSEREN
YRGS EA R (B RBEHX BN HEH R RIgsE
TEX DA RS AT BHER, ERT/IIER %,
TRz E A A REESK, TERTBY. Wik, &
RETA B 3 & kR IEE AR R B R U AR SR
ZIEFERT R BT (41L& T REMY S 7= 4 , R T
PUT) , HARTC B AR I L 3o K BB F IR %5 SR 838 (AR &7 AR R
TIRIE D,

 EEEME, L RMER A LB, KE A B 34
BERARZ4E X Web Service B H 1, RERDHHATLES
ISR AR AT, BRI S H A B A 55
ffy Web Service B4 & ik RE A FERER A4 81§
. —HBOkYE,DSS AU E B AIEHAER, SRR EE
BURLY BFOERXER, HBARLHERTER;
I S A Y R B 43 A SO 2, S LU MR, BU8 A
KNI TR (TRAERE RS ZTRAE). BAE
B, MR BERA M 2 B E Y R E RS TR,
IRAEGH) Web Service H B4 & W T4, FE &
SHHRARE RS, R, 81X R
DSS 338 T (ORI SHLH B BER RN — B H.

RIS MRMAR DSSEASHNEENMRE — K
HEAMRERERE SR, BERT S0 MR KM
—ERERRITHEIE. BEEIEAERMSAA T EERRISH
REG KR, LUEEXE LSRR (R A & B4 4 (A T SCBRAg AT
B, S4h, T RAEARRAE X — SBT3 808 R 3t
I, HIEAREHE A 23 , It , R4 & 7 B DSS A2 A4
BB O3 SRR A

PEAES, 2B X Web Service ) [ S &R /BE T
REMFIE, BUS T AL B, B EEMR AR RRTFE TR
% WRARITER AR, EERLS DSS BA S MDA
BIBRICRIBL R A RIRE . IEL0%5 2 HATHE, MBS AW K
Bl — R ERA T, Hh B EEN, R BRI RIG 4
HPE R B MBS AE R . HETJLEFTA # Web
Service I 414 7 B HR RAT RSB T, TTAE S K
P B B AN RERE RN, EEENR .4
i Web Service HEHFEHAREBRTF DSSERHEGH
. WG Y BAISEE , SRR R R B, L
{23 Web Service FRH T % B 5141 & BOBFIT AU A, 4 2
RFH HRABFIHIDE.

£ X W

[1] Sprague R H, Carlson E D. Building effective decision support
systems[ M. Prentice-Hall, 1982

[2] Elam]JJ, Henderson ] C, Miller L W. Model Management Sys-
tems: An Approach to Decision Support in Complex Organiza-
tions[ C]// Proceedings of the First Conference on Information
Systems. 1980

[3] Bonczek R H, Holsapple C W, Whinston A B, A Generalized De-
cision Support System Using Predicate Calculus and Network
Data Base Management[ J]. Purdue University, 1981, 29(2),
263-281

[4] Blanning R. A Relational Framework for Model Management In
Decision support Systems[Z]. DSS-82 Transactions, 1982

[5] Liang T-P,Lee C-C, Turban E. Model Management and Solvers
for Decision Support[J]. Handbook on Decision Support Sys-
tems, 2008,1:231-258

[6] Ching C,Holsapple, Whinston A. Computer Support in Distribu-
ted Decision Environments[Z]. Environments for Supporting
Decision Processes, 1991

{7] Huh $Y,Kim H-M, Chung Q B. Framework for change notifi-
cation and view synchronization in distributed model manage-
ment systems[ ] ]. Omega, 1999,27(4) ;431-443

[8] Deokar A V,El-Gayar O F. A Semantic Web Services-Based Ar-

e 13



chitecture for Model Management Systems[ C] // Hawaii Inter-
national Conference on System Sciences, Proceedings of the 41st
Annual. 2008

[9] Chari K. Model composition in a distributed environment{ J].
Decision Support Systems, 2003,35(3) :399-413

[10] Chari K. Model Composition Using Filter Spaces[J]. Informa-
tion Systems Research,2002,13(1):15-35 '

[11] LiuJ I, Yun D Y Y,Klein G. An Agent for Intelligent Model
Management[ J]. Journal of Management Information Systems,
1990,7(1):101-122

{12] Bui T, Lee J. An agent-based framework for building decision
support systems[J]. Decision Support Systems, 1999, 25(3).:
225-237

[13] El-Gayar O, Tandekar K. An XML-based schema definition for
model sharing and reuse in a distributed environment[J]. Deci-
sion Support Systems, 2007,43(3):791-808

[14] Zhang S,Goddard S. A software architecture and framework for
Web-based distributed Decision Support Systems[J]. Decision
Support Systems, 2007,43(4):1133-1150

[15] Bhargava H K, Power D J, Sun D. Progress in Web-based deci-
sion support technologies[ J]. Decision Support Systems, 2007,
43(4):1083-1095

[16] Gottschalk K, et al. Introduction to Web Services Architecture
[J]. IBM Sys J,2002,41(2):170-177

[17] Madhusudan T, Uttamsingh N, A declarative approach to com-
posing web services in dynamic environments{ J]. Decision Sup-
port Systems, 2006,41(2):325-357

[18] Madhusudan T. A Web services framework for distributed model
management[ ]]. Information Systems Frontiers, 2006,9(1):9-
27 .

[19] Iyer B, Shankaranarayanan G, Lenard M L. Model management
decision environment: a Web service prototype for spreadsheet
models[J]. Decision Support Systems, 2005,40(2);283-304

[207] Deckar A V,El-Gayar O F, Aljafari R. Developing a Semantic
Web-Based Distributed Model Management System: Experiences
and Lessons Learned[C] // System Sciences (HICSS). 2010 43rd
Hawaii International Conference on. 2010

[21] Talantikite H N, Aissani D, Boudjlida N. Semantic annotations
for web services discovery and composition [J]. Computer
Standards & Interfaces,2009,31(6):1108-1117

[22] £, £F Mk DSS BIRIAR 5 FHEBK (D). BRI £
F K, 2007

[23] £48. £ MDA #) GBDSS JIEMRFH & EHE B % [D].
BRI AEPRERH, 2010

[24] Z=RE, R EKE Web RS HGLHRIT]. HHEHLRLFAPIST, 2005
(12):4-7

[257] Hamadi R, Benatallah B. A Petri Net-based Model for Web
Service Composition[ C] // Proceedings of the 14th Australasian
Database Conference. 2003

[26] OASIS. Web services business process execution language ver-
sion 2. 0[ OL]. http://docs. oasis-open. org/wsbpel/2. 0/0S/
wsbpel-v2, 0-OS, html, 2007

[27] Agarwal V, et al, Understanding approaches for web service
composition and execution[ C] // Proceedings of the 1st Banga-
lore Annual Compute Conference. 2008

[28] Sirin E, Hendler J, Parsia B. Semi-automatic Composition of
Web Services using Semantic Descriptions[C] // Web Services:
Modeling, Architecture and Infrastructure Workshop in ICEIS,

n14-

2003

[29] Digiampietri L A,Perez-Alcazar ] J, Medeiros C B. Al Planning
in Web Services Composition: a review of current approaches
and a new solution[ OL]. http://citeseerx. ist. psu. edu/view-
doc/summary? doi=10. 1. 1. 86. 2019,2012

{30] Lee S,et al. OntoPipeliner; An ontology-based automatic seman-
tic service pipeline generator[ J]. Expert Systems with Applica-
tions, 2011, 38(8) :9472-9482

[31] Leécué F,et al. SOA4All: An Innovative Integrated Approach to
Services Composition[ C] // 2010 IEEE International Conference
on Web Services, 2010

{327 Sirin E,et al. HTN planning for Web Service composition using
SHOP2[J]. Web Semantics: Science, Services and Agents on the
World Wide Web, 2004,1(4);377-396

[337 Chan K S M, Bishop J, Baresi L. Survey and Comparison of
Planning Techniques for Web Services Composition[ M]. Uni-
versity of Pretoria, © ISMED, 209, 2007

[34] Deokar A V, El-Gayar O F. Enabling Distributed Model Mana-
gement Using Semantic Web Technologies[C] // System Scien-
ces, 2009, HICSS ’09. 42nd Hawaii International Conference
on, 2009

[35] Cimatti A, et al. Weak, strong, and strong cyclic planning via
symbolic model checking[J]. Artificial Intelligence, 2003, 147
(1/2):35-84

[36] Cimatti A, Roveri M. Conformant planning via symbolic model
checking[J]. J. Artif. Int. Res. ,2000,13(1):305-338

[37] Pistore M, et al. Automated composition of web services by
planning at the knowledge level[C] / Proceedings of the 19th
International Joint Conference on Artificial Intelligence 2005.
Edinburgh, Scotland: Morgan Kaufmann Publishers Inc. , 2005
1252-1259

[38] Pistore M, et al. Automated Synthesis of Composite BPEL4WS
Web Services[ C]// Proceedings of the IEEE International Con-
ference on Web Services2005. IEEE Computer Society. 2005
293-301

[397 Bertoli P, Pistore M, Traverso P. Automated composition of

Web services via planning in asynchronous domains[J]. Artifi-
cial Intelligence,2010,174(3/4):316-361

[40] Kowalski R A,Sergot M J. A logic-based calculus of events[J].
New Gener, Comput, ,1986,4(1):67-95

(417 Shanahan M, Prediction is deduction but explanation is abduc
tion[C] // Proceedings IJCAI 89. 1989:1055-1060

[42] Shanahan M. Event calculus planning revisited[ CJ // Proceedings
4th European Conference on Planning (ECP 97). Springer Lec-
ture Notes in Artificial Intelligence no. 1348,1997.390-402

[43] Shanahan M. An abductive event calculus planner[J]. The Jour-
nal of Logic Programming, 2000,44(1-3) ;207240

[447] Okutan C, Cicekli N K. A monolithic approach to automated
composition of semantic web services with the Event Calculus
[J]. Knowledge-Based Systems,2010,23(5) :440-454

[45] Ozorhan K,E,Kuban E K, et al. Automated composition of web
services with the abductive event calculus[J]. Information Scierr
ces,2010,180(19):3589-3613

[46] LiL,LiuD,Bouguettaya A. Semantic based aspect-oriented pro-
gramming for context-aware Web service composition[J]. In-
formation Systems,2011,36(3):551-564

[47] Niu W, et al. Multi-granularity context model for dynamic Web
service composition[ J]. Journal of Network and Computer Ap-
plications, 2011,34(1);312-326



