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Conformity Assessment and Test Method for Implementation of Web
Services Compositions based on Choreography
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Recently Web services and SOA(Service Oriented Architecture) is widely used for an effective integration way of distributed
applications. The service choreography is a way of service compositions to define workflows and the message exchange protocols
among several partner ser-vices in the B2B business process environment. It defines the overall business process from a global
perspective. However, it must be transformed info some kind of the executable form to implement service compositions, because it
does not support an execution mechanism but is a de-clarative form. Therefore, the tfransformed executable model must be validated
with the original choreography model fo guarantee behavior equivalence. In this paper, we propose the conformity assessment with
respect to service compositions method between the choreography model and the fransformed executable model. And we suggest
the fest method to show behavior equivalence between them from a viewpoint of the dynamic execution.
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EF) (portType) &2 A oJ3te] ARg-she},

ol gt F Kdl Ato]o] Au|x Z3te] ozt gt
AR} AR oF sith. o= F Rdo| iz A A
o2 FEE MRAE ulste AL ofuth AAl WS-
CDL3} 72 ZH o ae) o] B A s Auj2e] 93] 2
78 &S =¢eA d=th I8y WS-BPELY 22
Td RdoMe AA 52& d8 7 FH Y o] X
T=o] Qi) wEtd F B Atoo A Yehe Zofxt
o] A% Zzte] 93} A AFeFeS $g Qe o
27F YA AFs ok sttt o] AH| o] dA] o
£ 7AE37] Y8iA A4 WS-CDLIIA A est 9l

HAZ FHY Hw)2e)

=]
T
1
-

(% 1) WS-CDLEt WS-BPELS| Hlo|Ef/ofAIX| 238 CHS 2HA|

WS-CDL WS-BPEL o
<InformationType>

Def <Variable> X8| %79l X A /“tﬂ[oE o

VarableDefinition> ariable Jul2: 23 oA ALSse HolE Bty
<Token> <Property> tlole] Ble] A a4 g ZRAA IAEAe] FATA
<TokenLocator> <PropertyA-lias> Token, Property] ¥3 Te AZ¢ Wg 9
(% 2) WS-CDLZ} WS-BPELS| &0{ AH|A 24 THS 2HA|

WS-CDL WS-BPEL o]
<participantType> <PartnerLinkType> Z3dl| Fojahke iz WA
<RoleType> <Role> Zg AHIEE Aold] Foire] 98
<behavior> <operation> Z3} AHIAE ALo]9] AT AE-S 98 AEjH o]~

el

b= QlE{H HESE| (13319)
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<interaction name="createPO" channelVariable="tns: Shopping Mall Service-channel" opera-tion="PurchaseOrder">
<participate relationshipType="tns: CustomerShoppingMallServiceRelationShip"
fromRole="tns: Customer" toRole="tns: ShoppingMallService"/>

<exchange name="request" informationType="tns:purchaseOrder" action="request">
<send variable="cdl:getVariable("tns:POMessage", "', ")" />
<receive variable="cdl:getVariable("tns:purchaseOrderResultMessage", "', "")"

recordReference="record-the-channel-info" />

</exchange>

<exchange name="response" informationType=" purchaseOrderResultMessage" action="respond">
<send variable="cdl:getVariable("tns:purchaseOrderAck", ", ")" />
<receive variable="cdl:getVariable("tns:purchaseOrderAck", "', ")" />

</exchange>

<exchange name=" cannotCompleteOrder" informationType="InvalidCredit" action="respond">
<send variable="cdl:getVariable(tns:badPurchaseOrderAck, "', "")" causeException="true" />
<receive variable="cdl:getVariable("tns:badPurchaseOrderAck’, "', "")"causeException="true" />

</exchange>
</interaction>
(3% 9) WS-CDLOIM ofAIX] e A9
Customer Shopping Mall Portal Service
<invoke name="purchaseOrder" <receive partnerLink="Customer" portType=" purchaseOrderPT "
suppressjoinFailure="yes" operation=" purchaseOrder " variable=" purchaseOrderMessage "
partnerLink="ShoppingMallService" createlnstance="yes" messageExchange="NCName">
portType="SP:purchaseOrderPT" <fromParts>
operation="purchaseOrder" <fromPart part="Customer" toVariable="purchaseOrderMessage" />
inputVariable="purchaseOrderMessage" </fromParts>
outputVariable="purchaseOrderResultMessage"> </receive>
<targets> <reply  partnerLink="Customer"  portType="purchaseOrderPT"  operation="
<target linkName="ShoppingMallServiceLink" /> | purchaseOrder" variable="purchaseOrderResultMessage" faultName="badPurchaseOrderAck
</targets> Exception" messageExchange="NCName">
<catch faultName="SP: <toParts>
badPurchaseOrderAckException">...</catch> <toPart part="Customer"
</invoke> fromVariable=" purchaseOrderMessage " />
</toParts>
</reply>
(3% 10) WS-BPELOIA CfAIX] W2 2|
participantType©l] 3] 33H= Role Type % Behavior 4 H.5 olel JRE FI W WS WAk 7134 72
#2383 7719) WSBPELSl 48 PartnerLinks] Role & EZ5% A2 o, Aul2: QEslol, 98 A1,
3} PortType®] operation U]-&-3} W e}, o] 23k o] A FaL e vAA B 2 ol Be ol ddTh B
v 9] A ofF-o] AT trt o] 2.0k = Sl RS w3shs Ao B The e d9] gt oy
A% o] Interactions T3l Aegth & £, th&
3) HIAIA] 23 ZR2EFO| U o% 3} 7+ Interaction 24~ Customer”} Shopping Mall
o)A Fo M HAA] 2 Z2EZLE Fofde Serviceol 574 &< 2 ste A WAA] wg
HE2E Aold] WAATE W A Al =2E2¢ 33ah7 Ytk eI Customer, Shopping
WS-CDLAA ©]& #l3l *]- ¥+ Q4% Interaction, Mall Service®|™, PurchaseOrder ¥ # o] AS 3 pur-
relationshipType©] t}. Interaction Feishs AMB]2AE A} chaseOrder HIAIAE HUYY ZA3Z  purchaseOrder
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ResultMessage S W A E Agjo] etk o] o 2 typedef messageExchangeSequence
- 1o O)F
£¥ 244 tisiA= badPurchaseOrderAckExceptionS: Q{ﬁim FHeAOW HAA Al APE AR
ulslale] o e Absrel S gt typedef validationResult
e oA ool //3% A%E A A ARTE
WS-BPEL®| 75 MU =S 238ks 27379 invoke
SEl AP AR X = Zo)x IE // Ws-CDL =}
53 AvI=g T_G‘Eo_ WA receive, reply read WS-CDL File
= 5ol WAA wsk ZREF] Aeldn. dF // WSCDL e} Ajul2~ j3t gl Qlelslols 32 2 A%
B1S] 245800t WSBPEL FEL st 2 e

WS-CDL# WS-BPEL| A1 9] WlA|A] 2gh Z2EF 0
YA ARE I e T LFH ol
ZFoll wet Zh2 WS-CDLoll A €] <Exchange>, WS-BPEL
o A19] <Invoke>-<Receive><Reply>2] F+x} A7} &
U Aok gt o) & AsiME F 9 A

Ao| g ojof st} ¢4 WS-CDL¥ WS-BPELY 7]
<H 9d ey ool etk wAA wgk Wy uje
ASE Fdof 3, F HMAZ A YIAZZ A

o WAA wB £AE AZdF ek A WA T 2
Helol ol thg A% WA (18 18] ZeAR) 2

o, AA AERS g 4o AEEs ¥

Fl

A=)
5

rlo

=]
Rl

// Information Type B¢] F& & 9 #%

get Interaction from WS-CDL

get Interaction Sequence from WS-CDL

save Interaction Sequence to messageExchangeSequence
End While
//WS-BPEL 24

For Each of WS-BPEL Files

read BPEL File of FromService
read BPEL File of ToService

//WS-BPEL3He] Au|2 933 8 QlEjsjo]~ 35 8l A%
While (not End of WS-BPEL File)

get  Invoke Activity from FromService

get Receive Activity from ToService

get Reply Activity from ToService

generate Invoke Sequence

Aol 2ol A oF AF WS T HASITh find Tnteraction Sequerce info from messageExchangeSequence
H 9=ERS 9 Ao 249 YA oy it Ty o AR
I o)L n 7wk HulA 23 2t o)2 £ ezsesuve valid to validationResult
22U B Au] A 2o A HAR] AS AL Ao save invalid to validationResult
312 itk o]l @ RAEL ofelst 2 228 0|43 o
of Mu|A el Ao Alo] ZEF} WAIA] WS W, g
48 52 BAY 5 Atk 94 A@ WaR g (T8 1D ORI DB S258e] 9 0F A4S 224
22Eg A%0) M osdolbel He SATE B
= FAo|TE, o] VAL AA YAZES BH (3 3)2 WS-CDL®] Aloj3& #d 240]7, (3 )&
el A= FHAo|th WS-BPEL®| A|oj5F #HH Q450
(% 3) WS-CDLe| & Ho| 558 4
WS-CDL9] 84 2Jm)
<workunit> fez, E5327, R ARE Jele 85
<sequence> A £HE sE2Ee &5 JAY Y
<parallel> 8402 s2E= 4359 J A9
<choice> oy A3 AR F shte] 55 ddste] A
<interaction> Auze] % WAGEARE YEe &5
<perform> A F2 Z o2 Welx e FHoladE sE3te dPAIE EF
<assign> W g 8%
<silentAction> WE 5 Hog teue %S o ¥ 8%
<noAction> ol FE% A &
<finalize> A= §o FF v 2%
et 2lEHl HEstE] (13313) 1
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(£ 4) WS-BPELS| =2 Mo 52 24 Purchase Order Check Stock Check Credit
BPELS] 24 kil
<receive> FHlo|JdEZNEH 848 4
<reply> 713 A4 S8 A4
<invoke> e § Az SEIEAE %)
<assign> toly W49 g &%
<throw> ZE 7 49 I
<terminate> A ZaAsY F8
<wait> ‘Q% AIRE ti7]
<sequence> P MR s 5] Fd 39
<switch> 7] 2719 78 (Caseswitch 7-X)
<while> £ 39
<pick> G A8 R F e A
o 25 d%9] 3 A

<flow> N@jfj j =) 54%5 5 %’j@.—i - aj_’} (32 10) WS-BPEL7Igt 78 2%
<scope> Ad 54 220 o3 Wi &5

o Fele Hgol Best o Sol, (19 69 Zelo]
<empty>  |oFF A% S &5 795 WS-BPELS o] &3] Fdst= A 7t Aeins
Lo e o) dad ¥ et 2F 2 B of) M 2g TSI ATk AF Fri B

A Aul e A4 (OY 103 22 dHE TEEn.
Feoj 1 u) 2o %1101 = :LEIPE A} 55l
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Rdo] YX|gitt= Z_\]% 715]'3‘01'7] Aaixe +4 s T3 3t (% 5)_\‘3_ WS-CDL®] Alo] & 20 that 1
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Choice o2 43 B2 7 shlel ¥ 419
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=28 e g +3E YeER Zoth Aol 5§ 2 o e
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(% 6) WS-BPELS| HM0{EE 24 @ FA Jei= M4y gy

BPEL®] 24 A3 w9 A T4
<receive> N
<reply> }‘13]-}}% s AEE 59 @ s
Y oo Ads ¥ =
<invoke>
<sequence> e AAQl Alojsg, N BEoR %
<switch> 235 Ze 2719 949 oY =22 13

<while> 272 74 B, wT Aole] dAR Ed |
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(% 7) WS-CDL, WS-BPEL H|nE 9I5t 24 #d

WS-CDL 84 WS-BPEL 24
<workunit> <scope>
<repeat> condition in a <while>

loop

<guard> <condition>
<sequence> <sequence>
<parallel> <flow>
<choice> <case> in <switch>
<interaction> action <invoke>
request <receive>
<interaction> action <invoke>
response <receive>
<timeout> <pick>
<assign> <assign>
<slientaction> <empty>
<noaction> Empty
<finalize> <compenstionHandler>
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Service T/F Test Data S.-7AF} Message type
FES: 107 A58 22
True AL 4= 52}? 5Y 5‘:1}_ N ] POMessage/
221 AFHSS Age] FerE @Ak, dFE U] mE AaL | StockOK
checkStock FE FE 249 A golop 3.
False 27 4F Wl B Aua7 FE 24T SARG A4S, S;;gffsmExc
7l= W3 167 A4E 2}
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False Z7: 7= Azl th$she BY Harl XA %S InvalidCredit
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