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Web Services Choreography
SangKyu Lee" - Sangyong Han"

ABSTRACT

Web Services composition has gained a considerable attention because of the widespread use of the Web Services and SOA. Recently,

various researches on automatic Web Services composition are on going to realize more dynamic and intelligent SOA environments.

However, there is no complete solution for automatic Web Services composition now and previous researches have several problems.
Automatic composition based on syntactic information has low correctness through incorrect semantic linking. Moreover, many researches

make an abstract process as the result of composition which is hard for actual execution. In this paper, improved automatic Web Services

composition based on Web Services choreography is proposed. In this system, the correctness is improved and the result of composition is

more concrete process.

Key Words : Web Service Composition, Choreography, Automatic Composition
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2, #EAY

21 A= @ Mu|A AEX]

§ AHl& HEANAL § Au|x ZopdllA 7MY st
A7t AP Qe FoF F IR, 53 AF HEXAA
% #4849 A7t FFHE o)F 2 Aok AF FEAAY o
T= A B A (syntactic) FH 7]Hke] HEX AT ojn]
A (semantic) AH 7]¥ke] AFEAHOZ YE 5 Jrh

A AR 7uke] AIAAdE e 22 dFE0] gl
gt [BleME i AHmediator) 7t AW FE(forward
chaining) Y& SaA AsstE ¢ AHls AEANAE P
o} w3k Al 718 9 (Artificial Intelligence planning) <ae)&
S o83l A ) Mulx AEAAE I 4], o] Hloj
T B % 7]¥(type derivation)[5], ¢ UIE = (behavior
network)[6]8 A&3 2 WHEE AAE] Sick

ou)A Ar 7k AEAA A ke FE(backward
chaining) 71'& H&4AHT 8], & UES Z(deduced
network)[9], ¢1E}#| o]~ © En}lEl(interface automata)[10]Z
A&371% gt

mx

o sk 17

22 A2z}

] MujzoA ZH I Hd AuAE ] FEE ¢
3 AL Julsts Aotk o]H ¢ AMuHx I L 1wy
g 71&s7] fEiA ggs Aoj7b AGEHAY. HPA A=
WSCL(Web Services Conversation Language)[9]S #|<¢ta}
91, BEA, Intalio, SAP 221 Sun Microsystems”} EH|
WSCI(Web Services Choreography Interface)[11]15 #|Fs}
2t} Oracled| A= WS-CDL(Web Services Choreography
Description Language)[12]& A¢tstd =], &4 WS-CDL
o] W3CollA aAe=lo] EF37 AP gtk o]E A9
24e g Aujzrt g2 Au2E3 93] AT THS
g3ty Wloz 7Edy] e Aoz, 7]&9 WSDLA
A 7]1&8A 23d AL Bess Zwo] gtk WSDLo

&35k BolgH, oE
ool ¢ AMujxe] FHQ QAEH|2E V|EdFrh

WSCL, WSCI, WS-CDL &< WS-BPEL¥} o] AH]
AZARE 93 dojz BE FA$E ok AN o &
o] WS-BPEL¥} #o] 43 7Msd AXAH A34E ¢
ol B3k B =wdA HEALL 7€ MHlEE
%238 S8 A3 7hsd A2 Auzyg o FeAolA
BEolll= Ao R A3

Zo

(o)

to o ad r |

2.3 WSCI

B =FdAe 2s ¢ Az HEAAS A A
v~ P Qeasy S olgsted, Loy 7le A
2 WSCIZ AHgatch @4 287 g5 A= Ao
= WS-CDLo| A5 Z2EElY Alagle +d4 HE 9]
& gt E T3 BHH S AFsts WSCIE A9st
Atk WSCIE (23 DellA ®iE uie} o] WSDLe| 7}

- WSDL definitions ---
texface > WSCIH
<peagess > FEERE]
<sequence>
<action ---/>
<action --->
</sequence>
{/process>
</nterface>

R o ey

(222 1) wsDLoil &kelEl WSC

Aoz mYeadE 7ledtA At

WSCLE= wiAA Zeeazty], ERQAA A, o9 A
T OYE B2 daM 7@ F A olE T E =
dMe wAA P ety FES o83t Utk WAA
A eazs ofgA HAANE Fuger g MulxE

3 g2e @ 4 d=A YegE Rl

3. MME # MHIA HEXM ALH

31 As HAH|A HEXMH 2H|
P AMulas FoP 4Fd Wy 25L& wSole @
T2 & 7 do oA § Nelae 4 (D7 2] w, e
¥ A2 F Aok V2 489 S vehda,
our 2 299 S Y E x9 y= 474 gy
299 srgz Agdd. AA ¢ AH

>

E34A717) sistel shiel Aulse shiel evdeldos
W FEtn s,

w,(IN,) = OUT,
IN, ={x;,x,,,...}
OUT, ={y,1:Yi3>} (0

g Aulse dA2Ed 482 s UDDM 5
B B¢ 9 AuAE A48T W o UDDIE 44
of gk Aul2g 2 B UDDLE 7129 &
Aulzge] Afeldn & 4 Yed, N A A
2 Qe dA2EYE 4 @8 Bo] RE AT & Yk

— =
_9{_:{
rir

N oo ob

b3

R={w,w,,...wy} @)

iAoz A5 g Aulx AEAMNAE AsAY &
Qo] FolAW 20 W Aulx AEAM A3t el
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CE 1) ME|~ 8 2Hgel 7|

CRL £7] A
&3 A-B-C 4,B,C & TAH g 43
a4y A|B|C 4,B,CE WER £
Z7 6% WEE 4 59
Z273%87] if (c,, A)-elif (c,, B) - else(C) 274 €2 uEsd B 43
a 99 3% ¢ &9
. while(c,, A) 27 6 & HE gA] 4 8 (214 94 A
2~ 3 N
A until(B,c,) 271 68 U5 gix B £ (24& Y3 9

o EH AHEAY 83 AT A5 999 P, Yat
£ 299 ggow ofFoldth we pld §o] A
2 besta, 449 29L Qe AeA 23e A ()
3} o] Request 2 A= 4 it}

Request ={IN,,,,OUT,, }

INreq = {ireq.l ,ireq.z ""’ireq.p}

OUTreq = {Oreq.]’oreq,2 "“’Oreq.q} (3)

2 o s, £AH S vEae], M,
Aol me ¥, 3949 #9 59 Favt 9e 5 vk

olfd 78 559 FHEL § Mulx HEAMA dury
22 AEHE B/HE YT <E DE B =7dA ¥
F AR g o B wd w7t e &
s, 24 ¢ o gy w, T w, S FHsE A¥A
A A 4 D% 2ol ResultZ 398 F Aot

Result =w, -w, - (if (c,,w,) - else(w,)) (4)

Result = wi, w, 59 8571 &A4538, 24279 F
2o oafjA g Ao|BE  Result FA A (5)9 7
shtel dea B 4 gl

Result(IN,, ) = OUT

res res

INrc's = {lres,l 7lres.2 3°0% lrex.r}

OUT = {ore.\'.l > Ores.Z 9Lo0y ores,s } (5)

res

F0Z Y=: A, B,C,D
SHE=H:XY

A,C A EF BEFA . G
o 8 oS

wetd A% 9 Mul2 AEAA FAE A Q9 e
§ A2 YR 2EF Ro] FARA L, 4 Q) 2L AHEA
o] 8% Result 7} RS W, Rl Y& AH2ES ¢
A48, HE5dy, 2087, EFge FHL T 233}
o A (6)9 2U& WA= 4 B9 2 4 Result
g ZohdlE RAolgx AT F U

[Nres < INreq
ouT,,, o OUT, (6)

res req

32 7|& Ad7el 2HMHE

71E9 dTEdME AT FEAAY 2RE (2 27
2e AHlE 789 38 Z2AHAE Wit S], S2,
S3, S4= 74z AEAQ] MHl2E dehfn, Auze 9%
o Z1ed Aol Mul29 QHE QEZ 7|&d Fo] A
Hl29) &S et A, B, C, DE AHEAZEEH Fo
A dFolH, X Y= AHA7E R s &9l 7
e 3 gAdAN g de 92 AEAZEH Fof
A Ao, o] Mulx £ SN Ag = Yrt

o714 S19 £¥< ES} F7h 829 d¥ez 2d + 9}
T A2 S13t S2¢] WSDL #41& BalA #addt Zojh
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= Ato]9] o]Fo] 7] W, Z& Holgtn e Ao
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o
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33 Mok AlAE

(2% 3)E& Alete Al2gle olF|gAE HoFE AS
2ol @ Aol FolAW o]AL Translatorol 2JsiA W3
ol gdo 2 st} W3E 22 Composer® M il
Composere AHs AFXAA ¢ugFS 53 AXTAAES "5§
gtck, ol Muj2gel dig AR oy FHE o
g3t E=), o]5 AHE Service Analyzerst Choreography
Analyzerg F3A ¥4& 4 AUk HAXAMo] d5HH 1
A3E YA Translator® 53, Translatore ©| A&
W3lslo] BPEL ZT2A2E A4 Al8AE HEAA
An 7 A8 7153 BPEL Z2AAE 97 dt}

Mul2 AF2Rs Mul2E HA2Egd S5k dtt o
o AMH~ gA2EEE UDDIE IthE AREdit) 2 =§
e WSCIZ AHgste] Zy ooy g 7]&3sh=d], WSCI
= 7129 WSDLY F7H4o2 44s8E Aolmg UDDIE
agE A 7Fsélth Service Analyzeret Choreography
Analyzers UDDIOIA WSDLS dojgt ¥A3ta, Au|~E
of th3t Aret I ey FRE FH|gh Service An
alyzer®} Choreography Analyzeri= UDDI®] - (subscription)

71%5& ol43k=d, UDDIY AR7E ¥Ad et FA&
uhol o] EE gt

3.3.1 Service Analyzer

Service Analyzer’} &= €S UDDIO| 534 A6~ %«]
WSDLE #435te] 3146l o] AHAA FAo
Mul2E9] ARE FH|gH= Aol o|uf WSDLOA Z}%
AELAA FQ3 AW <portType> H-#3 <message>
R0l Aruks ALgsiH, vy ARG An|x HT F
A2 zt1 Q& <binding>¥ <service> F&& AHEEHA

[ A=
w0 .

e

|

3.3.2 Choreography Analyzer

Choreography Analyzer= WSDLel 4F$1¥ WSCI 2=
BAsle APHQ FAoz Fyoady FRE FHlge
dg gt FYPeaTy ARE <F 1> PHoZ XEE

BPEL

BEXEQ mEhA

. ZHeagy FRe F 7K FHZ AAEHA "o 3
U= WSCIoAM <process>oll sldate ZHzhe] T2 A|xo o
sto] AAEE Arola, thE b= WSCIolA <sequence>
o s|Fste= 479 £aAQ F3 sFA tstq AYHE
AHolth B8 RE <sequence>+ <process>o| do] Z 3}
Hol A 2 HEAM dagFaAAM F M ARE
“}i AHEEHA HER F 7] PR TR Aol

ZHog Yty ARE 4 (7)3} Zo] BE <process>
o g ArE = HFY CP s} EE <sequence>
o 3 HuE T CS E AAHA Hrh

CP = {plapz""’pl,}
CS ={5,,855058, } (M

3.3.3 &% 7*£XW ¢ F

g Az Fold Lol daA 284 Bad B9
ggoluth 2dmz 4 (A AL shtel 9 A
2E 4 @ 2e st FHORE ¥ & Ak ¢ 4
CERECE EREE L KRR RUER BT

ez & F 3o
X g AX g AXj g Neee D> Vi AV N (8)

lreq.l A lrcq.2 NN - Oreq 1 A oreq 2 AR Orr.q q 9)

req,p

webA] 7] & EAshE MEAEH, AR 830 F
oAXNA =Y, AWF FE Ex WY FE IHE F
AHEAe] 24 & WEAT)E MHl2 A< (chain) & WSO
F dh ol @ AAE wEojlle HHo] g
Aol sul, B5ojd Aol w2 Mux HEAH
#7F He Aol

g F2 W VIt duFoME @A Aux
A oldel Add MuAE e Aol Aok 7€ &

\,

KHIA §5

uDDI

KHHlA KSR

(22! 3) HMICHA|AE] OFF [EIK
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9 AMe Fd BT ot 298 ATAFE Anas
At (29 0 oA g Iz Ykl ol

(2¥ &
AT & =4 Atste gaFax
4ol 9729 Mulx £ Mulx A

et
=
fitl

o

3331 WSCI®] <process> 4

obo| X} A g %0] Choreography Analyzerol A& WSCI
9] <process>°l thE ARE A&} Z+7He] <process>
o g FHe 2 AA7E e AulA Aol &
AeH, WSCIl 9J3iA 7]¢d Zolmg on 1 F3Zo]
2E Au2 Adolgtn & & ok wEA A WA o
AR WSCIY <process> AME £3] Q= 3= 1'331 2
A& FE <process>(AH|A AME Z=t} (il@
olgdt WAL BT agolt)

rlr it

3332 WSCI 9 <sequence> 4/

Choreography Analyzerol A+ WSCI9] <process>°l o
3 AR 9o RE <sequence>o] WI FRE AT
o] B JA] WSCId 9J3iA 7|&H AolER of7]M e}
e 288 3 Ao d49 Auase 1 94 53
o] o= A& BAH ol & F gk wEA F HA
Aol A= WSCIQ] <sequence>Z #iLdte] o]#o] 42
g MR|AE Fed w8 3] <sequence>E 1 F2Ho)]

BAE AHolmg 7} st 72L& <sequence>dl| e A
258 A&H0F AL AEAMY ATAHE =Y £
ues sas e
HBolF= AHUlA L ANSER
A
....... ! T — -—— mooat sessares
B - _ _

AHIA "

(2" 4) 7|Z L2|B0M MH|A ZM

I <
ges sag HRyFs VSO <Process

<process> {1 &

....... { Yo _.‘\ S— o Y B ) Livassine
el
KHIA el - -

(32 5) HMieh 22|F0lA MH[A ZQl ZA

g MU~ ZFO2HE 0188 XIS # MHIA HEXYE ALY 117

Atk (3™ 6)= ol A& BoFE ol

3333 7|&EH gL yyog A4
Mgtz A WA BAdAE 12 FuFH e
PUE AEUT AN2Ed 44e B AR e 2

WSCI
< >
Qs aas sequence
HBolFE AblA &
‘ 2 .
u...u.‘\ X - —q‘ 1——"’ -—— X

=DV
MHIA Hel
(32 6) Mot Lu2|F0M M|~ ZiA

global Result
BackwardChaining( IN
Need =OUT,,
foreach p, in CP {
if NeedNOUT,, #¢ then

Test(p,, Need, IN,,)

our,, ) {

req’ req

}
if (wy,, =first of Result) is single Web Service then {
foreach s, in CS (least recently used order) {
if s, have w,, then {
foreach w; in s, (only before w, ) {
if NeedNOUT,, #¢ then
Test(w,, Need, IN,,)

}
}
foreach w, in R {
if Need NOUT,,#¢ then
Test(w,, Need, IN,,)
}
return nothing
}
Test(f;, Need, IN,,) {
if Result not has f, then {
Result = f, - Result
Need = (Need —OUT) U IN,
if IN,, > Need then
output Result
else
BackwardChaining( /N

remove f; from Result

Need )

req’

(38 7) dek gme|E
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3.3.4 BPELEZZA| 2 AA

Translatorel Al 3t= 4& AEAA 2345 43 7
BPEL Z2A22 H@s= Aot AXAAH 23+ 314
oA Aol <& 1> oz FddATh

4. &8 A Hot

41 A¥ diolH

AES 43 dole 2= WS-Challenge[14]o1 4 #l&-3}=
HolHE Al&statt. 439 532 FAZHQ BPEL X2
A28 AN EA] g5 A5 HAEAAY AgAo|
AEAEANE FHoR 3ta gtk o] $8] WS-Challenge
2006[14]91 4 A Fsh= dolEE AMESAN 1 F 2 =%

o] Ao A= composition]-20-45 AHE3FATE composition] -

20-4el 4= T HolE7t A giok
- 215671¢] WSDL 3 (X8| %)
- 109 AFEA a3t ofd di@ AEAA 43

a2} compositionl-20-40lE @ AMH|A ZH e ety
AR} q7) i o] A¥S 93] th33 7] compositionl
-20-4% 7}¥3te AHg-stTh

4.1.1 fFES AXAA B4

ztzkel ALga 84 Algbel dis] AW F8 RS o
£3}4] compositionl-20-4 Hlo|Elo]l & 2 HEAAE
F8sto] 30709 Fad HEALS 7o 0Me 2ES
A8 gz A3 Frolrt

4.1.2 2 ey Fn A4

A DA T3 30709 FaF AEAA AF F 0%
A7t AWEESE Ity FRE AT 3314
A Addk ule} o] =S 1T BHE <process>oll 3k
AR} <sequence>o| tHE AHZ UFolA} B AFoA
= AHYE YA BE <process>E st <sequence>E
o] FOA L BTt

ety A¥e e AME T 7Ed dlolE ARe o
<3 2t

- composition1-20-4¢] 21567§¢] WSDL 3}
composition1-20-491 A o1z 11719] AH&AF QA
Zkzbe] “AgAt 24 Atgel disl 3070 fFrEY HE
A4
- 853 AZAAY T0%Z cover & F v UL

gty] A8 (4% WSDL #4)

42 Hot gy

A5 AZAAY] AFAHE Hrlehy] AT HeE A
F(precision)# A& &(recall) S AHE-sFATHIZ]. A&7 A
HEL ARAN HopoA tEHoZE AL Utk AR
AN tiato] & dolE Ho] FoiRS o, AHEA

s

5\

o AE WIATIE vole AFL Fohi: Aolth 4
S A% 9@ Az FEARAAE @
JaN 2P bsE BE AEAM Wy
gutes) S8 G AN WY
Fastch mebd A% 9 Aus AEAH
7] Slete] BT AVEL A5

+

43 ME Ao ¢ "ot
<E 2>+
th 419 dolHdA Yo 11749 AHgal e3or %
HAXARE FPsta, 1 4749 AFE FdS T A
Hit gt FFEY FAHL Zopxl AXAM HAYE
ZolA v AsEe FES HEAA At 2 AY e
A ERlete] fFEd Ae] v &R At AdES
X AMo] drh @o| AAHUEAE YepdT 24
}E2 AE-ANAE 2YPZE 18)7] Hte] AAE
olth, HE 3N [7], [8] ol AAE AuF F£
o 7)ake] 71E d3EES AHEste dA Adssih
)& <E 2> A% A#E AFE-ANEE 1YY=
Z Yyehd Aot Atsts FugFe Aol & Ao
B Aok A% @ o] 10%E doi7t
A3 oA AL B F St ol& &
3} F 0% AFetes F&ol AT =
deaey JRE ey Wit
A5 ) Mul2 AEAA ) Mul2 ZH sy JB
g ol8goz AIXNA A7y Y £ TAL L FUE
AAR, B g Fuo #E L AMgo = lsiA HX
A Azde ewdee Z718HA A Adste A=
go] & 2 FAPS WSCIZ 71&d zdeaely] Ar
7b e Sl @siM T AgY FEE 1dE F doe
olth, (2¥ 8)olA AAES] 70%7F doj7tH HEEo|
23 "ojAE Ax oy &Al wFolch A% HA

o g AulzEe gry mdeelm e 23 UX

3 Ax
o A3
s

o ol

(E 2 35d dg 23
71E ¢ngE Ak e E
Adg | B¢ 498 | 2449 A% | 97 488 | 249 4¥E
10 0.30 0.34 100 1.00
20 034 0.34 09 095
3 031 031 093 093
40 030 031 0.88 0.8
50 031 031 0.8 085
60 0.8 031 083 0.83
70 0.29 031 0.78 0.78
80 0.30 031 0.40 0.40
%0 031 031 0.33 033
100 031 031 031 031
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