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An Algorithm for Semi-automatic Web Service Composition
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Abstract Composing existing Web services to obtain new functionality will be important for various areas such as busi-
ness-to-business, business-to-consumer applications and enterprise application integration, Service composition should
be completed semi-automatically or automatically. And semi-automatic composition, the process of which is controlled
by users, is more practical. This paper proposes a prototype for semi-automatic composition, The services should be
described semantically and composition algorithms can use the semantic information about services to create the new
service. The paper proposes the object service based algorithm. How to choose the next service, which can produce a
proper output to serve as the current input of the current service, is a key problem. The semantic match of each availa-
ble service is needed, Generic match, exact match and semantic distance are defined to describe the match degree. And
the users can filter the services on the other attributes to choose the best one. At last, a composition system is devel-
oped to test the algorithm.
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B4 5] LASF K2 . fRf S8 AR 45 (simple service) F1 &
R % (composite service) . 28R % B#& T Internet N IR
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IR% & Y (service composition) : 1 35— & W BH 5,
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BRI RS SRR B BRI,

D#F TARH (workflow) B 75 1% . 41 Eflowt!) & — -
ROEHAMTEARBREFH—TFE. EEABRSTAERE
B, — AR S EE A — B (graph) XA EE
XTﬂ_ﬁﬁﬂ“P%/luﬁ,ﬁ(node) BIPATIRFF .

2)# F Al Planning % . # PDDL & B &Y.
DAML-S f PDDL B4R E ML, iT A E &b —FiEET
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(planner) R 5% BUR %58 1. . :

Rule-based planning & 5. WX [3]8RE T—HMR
EE BB IAR M8 (declarative description) 3& 4 & 1
&8I, Bt CSSL(Composite Service Specification
Language) KRR — MR EN GRS  FHATCRE T4
HEHL SRR E R~ Web RS R SR UEHA, FBRTEIT S
AR =AW E.

{418 T A SHOP2 il #8855 LR 5 & M 3.
SHOP2 &£—#h HTN(Hierarchical Task Network) 5l & 28 .
Web it 45 218 1:f DAML-S 3R , Bt LA % #1584 DAML-S
ARl SHOP2 MRk .

3 Web RERYHIR

X F Web IR B WA RNAEFEEF FHAIEST: WSDL f
DAML-SI,

DAML-S W] LAX} Web it 55 #4718 U iR, £ Web i %
EHMEBEN AP LR MEEFR. DAMLSEXT
—A% Service Xt Web R BEMMR., KA 3 ME:
presents.describedBy #1 supports. ‘1R {3 (range) 4 H
H ServiceProfile, ServiceModel F1 ServiceGrounding. BT B4
DAML-S BMiX 3 M HEX MG HTRARLN.

ServiceProfile AR EXRERTH 48 . BRHET R
FREWHBMEEFERER, RFEZRAER XS
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ServiceModel M| & F 3k & MR %5 2 f0 fa] THER). Ser-
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IR% R FAE R EHAXRTREIEUER . XEiF
SUEB.FE 4§ 1E ServiceProfile #, ServiceProfile ) £ &
JE 144 : input, output, precondition, effect Fl service Type &%,
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B AR ABRBLEXTF T ABRMRSE s B LFHEATRRC Biid B
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http://www.cqvip.com

hing) ,
WL ST (DFM) B BT

1 s=ChooseDestinationService() ;
2 AddToCompositeProcess(s);
3 dim(s)

i dfm FEIEWT -

void dfm(s)
{ if( SamelnstExists(s))
{ s1=Samelnst(s);
MarkInstSameAs(sys1);
return; )

}
for(i€s, IS )
if (! IsUserInput(i))
{ s1=ChooseBestMatchedService(i) ;
AddToCompositeProcess(sl1) ;
11 } dfm(s1); '
}

I B SEIC R (BEMD B B TN T

WOoC =1 Ul LoDS -

oy
<

b =
wr b

1 s=ChooseDestinationService() ;

2 AddToCompositeProcess(s) ;

3 Queue g; InitQueue(q);

4 for(i€s, IS)EnQueue(q, i)}

5  while( | QueueEmpty(g))

6 { DeQueuelqg, i);

7 if( 1 IsUserInput(z))

8 { s1=ChooseBestMatchedService(i);
9 AddToCompositeProcess(s1);
10 if( SamelnstExists(s1))

11 { s2=8amelnst(s1);

12 MarkInstSameAs(sl,s2);

Yelse
14 § for(j € sl. IS)EnQueue(q, j);

s IS\ OSHIs. T RIRTRRE s WRABHES
HEHEA MRS LR,

ChooseDestinationService() B TIEE B 1B B f ) Bok
B EARERS .

AddToCompositeProcess(s) T BB &4 s i AR & LR
FHI BRI,

SamelnstExists(s) i T HIET#H 51 AR S s WEHRE
FEAEM R S 45 Samelnst (5) 38 [B] s B A8 7] 3E 61 ; MarkInst-
SameAs(s1,s2) LB s1 biid N s2 WAB R L6, XA, 3 F
s1 BMASMRRUHAFTAET .

ChooseBestMatchedService(:) f) T HE J& 1% £ — 1~ Bt L g
BIRRE 55 RPN &4 DIRSE s 7R K (ILED
B, BN AR S s INAETHRE Il R BR, A] LI AW R
ABE KB 2 R s BERK,

XMEEA AR DI %S BbiiR %, Bin RS
AUBERPER: D FE-TMRFHE - MEASHG
FTAbERe , T B T — R SF» (L RT A=A A 36 4 R
RELZRABH.

6 MEERSHIEE

KR EHERRF TR EET —MRE HAXNCHE
BB S5 HEAT1E XU ED . B e AT DR iR SCIL S, 45
Bri s ay IR 7ETIRE LW R ER AR B H AT T Ik RE
L g ITE

FEXE 5 HARIR S B, X T O0RE H E N DR ACH R T -
WHEAHRS AR, RIEERBFEREENRHESH
OS MBERR S HIREHREN T R4 FFikER B iR s &b
AR

Match(s, 0S,08) AMazch(s. T, T
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FEREER T — MRS, Xt FTh B T T i I8 B % pEmi A
JTH M EARRS LR, BRREERT-TMREELEEA
BY T —MRE RS HKE R T, LR ERENT -1
IR % s AW AL «

Match (s, OS,08) AMatch(s. T, DD

WA, 0S={i},

i Match(s. T, DEXIWNTF

Match(s. Ty T)<=subs(T,s. DD

Match(s. OS,09)E XIF .

Match(s, 0S,09)<=VYi€0S, 3 j€s. OS,subs(i,j) ,

XH, subs(cl,c2)ER 1l 2 RF—EEH cl 2 W

HT i —BRALRMBE, 5IA TEERHHRE.

AR cl Ml c2,c1 R c2 XS R —#&, cl
2 WiB BB O E M B R AR AW R 1 8
WA 2 BB REE; iC/E sd(cly¢2)ysd(cl,c2) =sd (cZ,
c),

Wl F 2 HE— & BT, sd(cl,c2) =0T 2 c1l Ky 2
HIBLB A &RT , sd (c1,c2) =1 KR A,

Mol M2 AEETEBEAR KRBT, sd(cl,c2)=0c0,

"% Match(s. OS,09) Bt AIRAE X sd(s. OS,08) Rt —
FRAMEMWEERE. BB OS={b b, b }yMatch(s.
OS,08) & T ST X RN a1 >bsar—>br,**ya.—"bayar»
az s sa, € 5. OS, B84 sd(s. OS,08) € XK

sd(s, 08,09) = 3sd(ai 5)

AT RASE SO R 28 B B UG BT « 4 1 UG AL (exact match) #1—
FEIC D (generic match) ,

WHHICECE LT -

ExactMatch(s. OS,08)<sd(s. OS,08)=0

GenericMatch(s. 0S,08)<sd(s. OS,08)>>0

ek BAR AR BT — N AR 4 6T T RE O T 78 SCOE AT hY
& R AT LS LR

sd(s,08)=sd(s. 0S,0S)

sd(s,i)=sd(s. 0S,{i})

FEXEHE BRI S R T — MRS E 8 JodbTiE LB, 3R
A AR S REE AT - HEERT RS
s X BE B, iF SRR B R/ AR IR 5 R B IR FE )

7EX F RS Shee b 718 LR )R T LURIE IR & W HE
R — bt SRR S . A AR T LA ey #E AL A v B i
H R 45 BB B R, MG A1 — P R 51 HDX R
HLAEFPRAS N BEMARE, APRARG, mEEIE
AL SRR , HEEE ALK R R 5 4 4 TR X DR RS Y IR 45
Tt u, EPTHE AR AREGHRS.

7 RIEAK

HTIRFHR B B, T T — 2% B 3R 5 & 5L
WRGE. {#FRIB TN java, T prolog B (JPL. jar)
API, AL B B YL B 3 7 prolog Hali 2 EHY
DAML HJH#EHL,

Hy T ANNRIBREE, HEE 21 MRS AR, 103
ANIRE IR 45 A gt B e B AN IR 45 PR R R S AR R
BEFRRS . nr ROH AT Al A LR 55 95 hu 2 IR 95 R 4
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RS & RAR TR .

IMREE MRS, W UBEE— R s iESmE T«
DX 3 Fry 34 1 3 EL A A A 7 RO BR 95 BT ARG IR X8R, Y
AT LSR5 A AT R AR

B— Bk B R %, OS= {Map}, T=MapService, X}
TS BEATTHHERIE SCIU A, G5 R0k 1.

Al #EBHFRESNELEREE

s | MsH RFAR IR S (B] (ms) | 5 SRR B
S11 Map MapService 2526 0
S12 | TrafficMap MapService 2380 1
S13 | FacilityMap| FacilityMapService 2465 1
S14 | TrafficMap| TrafficMapService 5051 1
S15 Map MapService 4610 0
S16 |FacilityMap MapService 2205 1

Xt FIOgEULE, S11 il S15 iR LEERI RN 0, B KR
VCHEC, FEPERBTT I 3B R b A A X N8R . Hh S11 Y
W 07 B} TRDAE 56, F LA 3% 4% S11 fE R BAs % . SIL B =4S
¥, Diameter B F PR EE, A EA SR Latitude
il Longitude, B # HATAL B,

B ET RS REHE S11 # Latitude 2%, 08
={] atitude}, T= LocationService, 2f 8 ft11& N IL B 45 B
#2. ‘

A2 Bo¥iElmiesER

BME | Wus¥ i % 2R me iz et 18] (ms) | 15 SCBR B
Latitude, . .

S21 ) LocationService 2018 0
Longitude
Latitude, .

S22 . LocationService 2550 0
Longitude
Latitude, )

S23 . LocationService 1800 0
Longitude

MRS S23, Eab B HH A S GprsLocation,

RIAL L, BRI BN RRS A .

3 S11 24t Latitude 2% Longitude B3 S23 B
AL A A RSB BB —

A RR % 0 % A 28R Diameter fil FixedPhoneNum-
ber; i 1 Z¥CH Map, A/ RE#A—NB & Bi5SmEH—
AR T A A B, BT ARG e K i A .
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HIEIERIRS . RS SRS B R FE LRI R
R A AE TR 4 B 55 & IR R T

B&E BTHFEN TREAANDELEAMINE.
YA EA G TR E SR F L TV £ R, R8iE
HMTHSH— P RRAOFE. A THEN#S L RBURE
SIABBAR, B Web FRE 3R, ¥ Web IR AR AT
HTRS RESREHP - REEE, ALCRHT—4
F AR E A RAFE YR ERET BIRRS &A%,
FTIMT —HIRBELE AR B A TR
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