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Web Services: Languages and Protocols
—

BPEL4WS Service Flow
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Service-Oriented Architectures:
Towards Dynamic Web Services

Service
Registry

Service

Web
“ P Service

Requestor _

Requirements “

Provider

But, how does a requestor know what service operations must be
called, and in which order, to achieve a certain goal?

> Business processes describe what has to be done when and by whom
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Business Process

m is a set of Io%ically related activities performed to
achieve a defined business goal

O has a customer (internal or external) who benefits from the
process

O has clearly defined start and end points
O requires cooperation between organizational units or humans

m is defined by answering the questions
O Who is performing a activity?
O What activity are performed?
O When is a activity performed?

->Requester performs business process in cooperation with
providers, combining the results of their processes.

" S A
Business Processes for Web Services

Executable processes: ~
define implementation of Q

provided service in terms of ! %
required ones . 2
. . <<service>> EJ.-
>internal view A o
)
Abstract processes: é D
specify protocol that guide X o
the interaction between (or L g
the use of) services <<service>> S
. B Q
>external view

Reiko Heckel, Summer 2003 3



MeWA, Chapter 10: Processes for Web

'__
Business Processes Definitions
for Web Services Should Support

m creation by humans;
processing by machines
> integrate XML and visual

notations

= dynamic update,
exchange, and analysis
> layered architecture
(processes over services
and processes as services)
keeps processes simple

4

<<receive>>
:shopping Shoplnt::placeOrder(client, product)

<<service>> o SSinvoke>>
:invoicing bill = Invoicelnt::doInvoice(product)

/ BuyerInt

/

/
/ U

/
/ Invoy
Ve
ShopInt |/ Int '?
|

<<reply>>
:shopping Buyerlint::receiveBill(bill)

<<service>>
Online Shop

m integration with Web
service architecture
> based on WSDL and SOAP

processes
(BPEL4WS)

service architecture

process

(WSDL)
" .Lh
Application Scenario:
Payment by Transfer Request
<<service>> <<service>> <<service>> <<service>>
myAgent: Amazon.com: myService Bank24:
ShoppingAgent “Online Shop :InvoiceService Bank
placeOrder
(client, product
dolInvoice
(client, product) |
<--- bill _ _ 44 requestTransfer
receiveBill(bill) (transfer)
D EEEE— ——_Ok_____
| | scope of the |
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O data types
O connectors

"
What needs to be defined?

m architecture: type level
O components and interfaces

d

m architecture: prototypical instance level
O component instances and connections

m process structure
O activities and their dependencies

<<service>>

ShoppingAgent

Type Level: Components and Interfaces

d

<<service>>
Bank

<<interface>>
Clientint

I:' BuyerInt CIientIné)
I ;

- - ——>

requestTransfer(Transfer):Bool

<<interface>>
Invoicelnt

dolnvoice(Client, Product):Bill

+  Invoice
ShopInt|,/  Int

l

<<service>>

| InvoiceService

<<service>> 1
Online Shop

scope of the
process

<<interface>>
Buyerint

receiveBill(Bill)

<<interface>>
Shopint

placeOrder(Client, Product)
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Type Level: Data Types

AccountData in

Client
Chapter 7

name
1

pays

L3
Bill

1 credit |

Transfer

to | AccountInfo

total |e .
1] number 1 debit o amount

status [

[ 3 i
contains 1 provides

Product Bank

prize code

descr

" A

Type Level: From Interfaces to Connectors

Aim: define processes independently of services to
support reuse and flexible deployment

Therefore:
O components are replaced by partner roles
O complementary roles are combined to peer-to-peer

connections
O connections are typed over connectors which define
for each role the interfaces a partner playing this role

must implement

Reiko Heckel, Summer 2003



MeWA, Chapter 10: Processes for Web
Services

gt ‘L(\
Type Level: From Interfaces to Connectors
<<component>>
ShoppingAgent
buy er,’ BuyerInt buyer,, BuyerInt buyer
4 / - shopping
él’/ / - Connector
ShopInt ’
opin shop ShopInt shop shop
L
<<component>>
Online Shop
introduce roles forget components represent as connector
(cf. UML/RT, UML 2.0)

d

|
Prototypical Component Instances
and Connections _
m determine the
roles that execute
buyer the process
m instantiate
invoice connectors
<<service>> Service O e.g. several
self: :invoicing buyers with the
same type of
connection
invoice invoice
Service Service
with [hood = |:|-I- ~O—1
nvoicelnt
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Process Structure:
Activities and their Dependencies

basic activity (= stereotype) operation, prefixed by interface
"""""""" T """ (? UML namespace notation)
TS —
<<receive>> a
:shopping Shoplnt::placeOrder(client, product) / ™.,
connection .
""" A <<invoke>> request /
:invoicing ‘trnll = Inv0|celnt::dolnv0|ce(pro'duct) response pair
"""" o input
output  .*° parameter .-

parameter o~ = .
<<reply>> \ .
:shopping Buyerlnt::receiveBill(bill) /*

i A

What needs to be defined?

m architecture: type level
O components and interfaces
O data types
O connectors D
m architecture: prototypical instance level A
O component instances and connections
m process structure
O activities and their dependencies

WSDL

SMv13dd
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Components and Interfaces:

PortType provided by the Process

<portType name="ShopPortType" >
<operation name="placeOrder">
<input message="ns:placeOrderInput"/>
</operation>
</portType>

ShoplInt

<<service>>
Online Shop

I
Components and Interfaces:

PortTypes required by the Process

<portType name="InvoicingPortType">
<operation name="doInvoice">
<input message="ns:doInvoicelnput"/>
<output message="ns:dolnvoiceOutput"/>
</operation> BuyerInt
</portType>

7

/

<portType name="BuyerPortType"> /
<operation name="receiveBill"> ! Invoice

<input message="ns:receiveBilllnput"/> K IntQ
</operation> L ,

</portType> <<service>> | |

Online Shop
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Interfaces:

I/O0 Message <<21lt12r;;$>>

<message name="placeOrderInput">
<part name="client" type="ns:Client"/>
<part name="product" type="ns:Product"/>
</message>

placeOrder(Client, Product)

<message name="dolnvoicelnput">
<part name="client" type="ns:Client"/>
<part name="product" type="ns:Product"/>

</message> <<interface>>
<message name="doInvoiceOutput"> Invoicelnt
<part name="bill" type="ns:Bill"/> , . ,
</message> dolnvoice(Client, Product):Bill
<message name="receiveBilllnput"> <<interfacess
<part name="bill" type="ns:Bill"/> Buyerint
</message>

receiveBill(Bill)

" A

. Bill i
Data Types' t;tal to | Accountinfo 1 cred|t¢ Transfer
XML SChema 1| number 1 debit o amount
status
<types>

<xs:schema targetNamespace="http://example.com/namespace"
xmlins:ns="http://example.com/namespace"
xmlins:xs="http://www.w3.0rg/2001/XMLSchema" >

<xs:complexType name="Transfer"> ... </xs:complexType>
<xs:complexType name="AccountInfo"> ... </xs:complexType>
<xs:complexType name="Bill">
<xs:sequence>
<xs:element name="pays" type="ns:Client"/>
<xs:element name="contains" type="ns:Product"
minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="to" type="ns:AccountInfo"/>
<xs:element name="Bill.status" type="xs:string"/>
<xs:element name="Bill.total" type="xs:string"/>
</xs:sequence>
</xs:complexType>
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Data Types: XML Schema

<xs:complexType name="Client">
<xs:sequence>
<xs:element name="Client.name"
type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="Product">
<xs:sequence>
<xs:element name="Product.descr'
type="xs:string"/>
<xs:element name="Product.prize"
type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:schema>
</types>

Client

name

! pays

*

Bill

total

status

¢ )
contains

Product

prize
descr

q __
Connectors:
Partner Link Types

<partnerLinkType name="shoppingLinkType" >
<role name="buyer">
<portType name="BuyerPortType"/>
</role>
<role name="shop">
<portType name="ShopPortType"/>

</role>
</partnerLinkType>
buyer,, BuyerInt buyer
/ —_ shopping
/ . Connector
/
ShopInt shop shop
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Connectors:
Partner Link Types

<partnerLinkType name="invoicingLinkType">
<role name="invoiceService">
<portType name="InvoicePortType"/>

</role>
</partnerLinkType>
invoice invoice
Service : Sel:lrvice
O invoicing = Invoicelnt
|
._ ‘L(‘

What needs to be defined?

m architecture: type level
O components and interfaces | \vsp. v
O data types
O connectors

~

m architecture: prototypical instance level A o
O component instances and connections E
m process structure 2
O activities and their dependencies D @
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Connections:
Partner Links

buyer

invoice
Service

<partnerLinks> <<service>>
<partnerLink self:
name="invoicingLink"
partnerLinkType="invoicingLinkType"
partnerRole="invoiceService"/>
<partnerLink
name="shoppingLink"
partnerLinkType="shoppingLinkType"
myRole="shop"
partnerRole="buyer"/>
</partnerLinks>

:invoicing

Structure of the Process:
Receive

<sequence>
<receive name="receiveOrder"
partnerLink="shoppingLink"
portType="ShopPortType"
operation="placeOrder"
variable="order" createlnstance="yes"/>

<<receive>>
:shopping Shoplnt::placeOrder(client, product)

!
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Structure of the Process:
Variable Assignments

<assign>
<copy>
<from variable="order" part="product"/>
<to variable="invoiceData" part="product"/>

</copy> |

</assign> <<receive>>

<assign> :shopping Shoplnt::placeOrder(client, product)
<copy>

<from variable="order" part="client"/>
<to variable="invoiceData" part="client"/>

</copy>
</assign> <<invoke>>
:invoicing bill = Invoicelnt::dolnvoice(product)

" S A
Variable Declarations

<variables>

<variable name="order"
messageType="ns:placeOrderInput"/>

<variable name="invoiceData"
messageType="ns:dolnvoicelnput"/>

<variable name="bill*
messageType="ns:receiveBilllnput"/>

</variables>

Variables are not explicitly declared in UML,
but can be collected from actvity diagram.
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Structure of the Process:
Invoke

<invoke name="invokelnvoice"
partnerLink="invoicingLink"
portType="InvoicePortType"
operation="doInvoice"
inputVariable="invoiceData"
outputVariable="bill"/>

|

<<invoke>>
:invoicing bill = Invoicelnt::dolnvoice

!

Structure of the Process:
Reply

<reply name="sendBill"
partnerLink="shoppingLink"
portType="BuyerPortType"
operation="receiveBill"
variable="bill"/>

</sequence>

|

<<reply>>

Qogging Buyerlnt::receiveBill(bill)

®
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What needs to be defined?

m architecture: type level
O components and interfaces | \vsp. v
O data types
O connectors D

m architecture: prototypical instance level A -
O component instances and connections E
m process structure 2
O activities and their dependencies D 2

" A

What else is there? activity ::=
BPEL Syntax Overview  </ecee>
<reply>
<process> <t.hrov/\(/>
<partnerlinks>? <in Vo e>
<partners>? <355/gn>
<variables>? <term|nate>
<correlationSets>? <wait>
<sequence>

I

I

I

I

I

|

I

<faultHandlers>? ? |
<switch> |
I

I

|

I

>

<compensationHandler>? }
<eventHandlers>? <w_h|Ie>
activity <pick>
</process> <flow>
<scope>
<compensate
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Support for Editing and Executing BPEL4WS

IBM WebSphere and WebSphere Studio
Application Developer:
OWeb application server with BPEL4WS engine

0 CASE tool with graphical process editor and
plugin for BPEL4WS import and export

BPWS4] Project: Business Processes for
Web Services with Java
Ovalidator and execution engine for Tomcat
O tree-based editor in Eclipse

d

" SN
Reading

m Business Process Execution Language for Web Services, Version 1.1:
Specification and other Resources
http://www-106.ibm.com/developerworks/webservices/library/ws-bpel/

m Business Process with BPEL4WS: Learning BPEL4WS
http://www-106.ibm.com/developerworks/library/ws-bpelcol.html
Part 4: Creating processes with the BPWS4] editor

http://www-106.ibm.com/developerworks/webservices/library/ws-bpelcol4/

m BPEL4WS import / export plugin
http://www?7b.software.ibm.com/wsdd/downloads/bpel/bpel.html
for WebSphere Studio Application Developer

http://www?7b.software.ibm.com/wsdd/library/techarticles/0302_flurry/flur
ry3.html?origin=wsss

d
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