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Abstract It is necessary to guarantee the validity of Web services and their composition. Since B-method is a model-based formal method, which
has strong structuring mechanisms and good tool support, it is an effective method for modeling and verifying. Therefore, this paper models for Web
Services and their composition and verifys the B model with the help of the tools of B.
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2 WSDL B
WSDL | B-Machine
Data Type Machine
1 Types & Messages MACHINE message
2 Types elements of SETS
3 Complex Type & Simple Type element of SETS
4 e'emems;’r;;g%';: Type or element of SETS & DEFINATIONS
5 message-name element of SETS & VARIABLES &
INVARIANTS
6 message-part-name element of VARIABLES
7 message-part-type element of SETS & INVARIANTS
Port Type Machine
8 Port Type MACHINE(USES message)
9 operation element of OPERATIONS
10 operation-input arguments & pre-condition
11 operation-output return value
12 Partner Link Type the name of cri)];rce;ipn%nding portType
(1) DTM
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2 WSDL
<types>

<sns:complexType name="CustomerInfo">
<sns:sequence>
<sns:element name="0OriginFrom" type="sns:string" />
<sns:element name="Birthday" type="sns:date" />
</sns:sequence>
</sns:complexType>
</types>

<message name="POMessage">

<part name="customerinfo"

type="sns: Customerinfo "/>

<part name="purchaseOrder"
type="sns:purchaseOrder"/>

</message>

3B
SETS
CustomerInfo, PurchaseOrder, POMessage ...
DEFINITIONS
OriginFrom = CustomerInfo --> string;
Birthday = CustomerInfo --> date;

VARIABLES

pomessage, customerinfo, purchaseOrder, ...
INVARIANT

pomessage <: POMessage &

customerinfo : pomessage --> Customelnfo &
purchaseOrder : pomessage --> PurchaseOrder
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4 WSDL
<portType name="purchaseOrderPT">
<operation name="sendPurchaseOrder">
<input message="pos:POMessage"/>
<output message="pos:InvMessage"/>
</operation>
</portType>
<plnk:partnerLinkType name="purchasingLT">
<plnk:role name="purchaseService">
<plnk:portType name="pos:purchaseOrderPT"/>
</plnk:role>
</plnk:partnerLinkType>
5B
MACHINE purchasingLT
USES Message
OPERATIONS
invm <— purchaseOrderPT(pom)
PRE pom : pomessage
THEN inv :=inv /{invm}
END;
END
3.2 BPEL4WS B
BPEL4WS Web
( BPEL4WS <partnerLinks> )
BPEL4WS B
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machine, BPM) portType="Ins:computePricePT"

BPEL4WS B 3 operation="initiatePriceCalculation"
inputVariable="PO">
BPELAWS <partnerLinks> <finvoke>
WSDL
. </sequence>
<partnerLink> name WSDL
message( 2) B <Sflows>
OPERATIONS Main <reply partnerLink="purchasing"
( 4) Main portType="Ins:purchaseOrderPT"
Web BPEL4WS 5 operation="sendPurchaseOrder"
sequence, flow, pick, switch ~ while 5 variable="Invoice"/>
B 3 </sequence>
</process>
BPEL4WS 6 B 7 8B

MACHINE Process
EXTENDS purchasing.purchasingLT ...

3 BPEL4AWS B VARIABLES
BPEL4WS B- Machine
1 Process MACHINE process po
2 Partner Link EXTENDS INVARIANT
3 Variables VARIABLES po : POMessage
4 operations sequence OPERATIONS OPERATIONS
5 Sequence Each action step separated by “;” .
6 Flow Each action step separated by  “||” Main =
7 Switch Case clause BEGIN
8  Pick Choice clause Invoice:=purchasing.sendPurchaseOrder(po) ;
190 \é\/h”? & Invoke & Repl WP'Ie C:ause shippingRequest.customerInfo:=po.customerinfo
ecelve nvoke €| action ste;
11 Assign i assign Opsration [linvoicing.initiatePriceCalculation(po);
Purchasing.sendPurchaseOrder(Invoice);
6 BPEL4AWS END
<process name="purchaseOrderProcess" ...> END
4 B
<partnerLinks> B Atelier-B
<partnerLink name="purchasing" B-Toolkit ProB
partnerLinkType="Ins:purchasingLT"
myRole="purchaseService"/>
</partnerLinks> ProB
<variables> B
<variable name="PO" messageType="Ins:POMessage"/>
</variables>
ProB
<sequence> cc 33
<receive partnerLink="purchasing" 141 ( 3)
portType="Ins:purchaseOrderPT" ProB BPM 3
operation="sendPurchaseOrder" ro
variable="PO"> ProB
<[receive>
<flow>
<sequence> pomessag_e:{},invM essage={} shippingRequestMessage={},
<assign> shippingInfoMessage#{}
<copy>

<from variable="PO" part="customerInfo"/>
<to variable="shippingRequest"
part="customerinfo"/>

pomessage={p1},invpessage={il},
shippingRequestMessage={srl},

shippinginfoMessage=
{si1} scheduleMessage={s1}

scheduleMessage={s1}

</copy>
</aSSign> @},invm&s e={i1,i2},shippingRequ@
shippingInfoMessage={si1} scheduleMessage={s1}
</sequence>
<sequence> 3 Web B
<invoke partnerLink="invoicing" 41



