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UML to BPEL4AWS

m BPEL4WS isalanguage for e =I""
specifying business processes which
can be executed on a BPEL4WS

runtime

BPEL4AWS I

m Goal: Support automated mapping
from (a profileof) UML to

IBM WebSphere

m Why UML? Seftware
— UML isawidely adopted standard: many

of our customers and ISV s use UML

BPEL4WS,
WSDL, XSD
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| |

Model Driven Tools | ntegration
An end to end view - A peek ahead?

APIs, Interchange

VAN (N //'\\ Formats
M EimB 4
Business .
Modeling IT Modeling Development Deployment
(BPM, UML) (UML, CWM) Wrapping J2EE App Svr
’ Orchestration Web Services _
(J2EE, Grid) Eclipse VCM
EMF/MOF
woa  CBPEL) XML/XMI
Models &
M etadata <:> JMI

JDBC

BusinessModeling : MDA Computation Independent Model (BPM)

IT Modeling : MDA Platform Independent Model (UML, CWM)
MDA Platform Specific Model (J2EE...

Model Transformations across layers

||:H
i
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UML to BPEL

m Start withaUML modd
conforming to a profile mcbor XDE Model el Rose Model
for automated business
. /XDE XMI 1.x Export . /Unisys XMI 1.3 Export
Processes ) v - B v -

< convert to UML1.4 Q convert to UML1.4

m Trandateto BPEL and . T

related web services ey
artl f%ts «XMI2» UML 1.4 Model

Mapping Rules |

o UML1.4 to Web

k Services

A

XSD Schema WSDL Definition BPEL Process

< BPWS4] )
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BPEL4WS

m The Business Process Execution Language for Web
Services (BPEL4AWYS) provides an XML notation and
semantics for specifying business process behavior
based on Web Services.

m A BPELAWS processisdefined in terms of its
Interactions with partners. A partner may provide
services to the process, require services from the
process, or participate in atwo-way interaction with
the process.
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BPEL Overview

m All interfaces are expressed

in WSDL
m Communication between a BPEL Client
process and a partner can be ]
one-way or two-way szsd>>
B ProcessA usesthe services of u
ComponentA and ProcessB to o
provide a serviceto the Client
component O st
«wsdl»
ComponentA «process»
ProcessB
] O]
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Automated Business Process
Profile Scope

m Thisprofileis concerned with modeling individual process
components which will be deployed as BPEL processes

«process»
ProcessA

]
L

[ |

m The modeling of solutions containing many components
which are ‘wired together’ will be covered in a component
profile (work in progress).
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A BPEL ‘program’

Interaction
points

behavior
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Profile Principles

The profile should cover broadly the same set of concepts as
BPEL

Support the concepts of XSD and WSDL that are required to
support BPEL, but don’t cover the whole of service oriented
architecture in this profile

Standard UML terminology for concepts is used where
available, e.g. Interface rather than PortType

Where UML 2 will have more direct support for concepts then
the profile adoptsa UML 2 style (e.g. introducing a notion of
ports)

In areas of UML that are better defined in UML 2 then the
UML 2 semanticsis assumed

It should be possible to create models conforming to the

profile using multiple UML editors, specifically Rose and
XDE
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BPEL partners as ports

m Thisisthe UML 2 version, we approximate thisin
UML 1.4.

«process»
PurchaseOrder

PO : PO

 shippingInfo : ShippingInfo
 shippingRequest : ShippingRequest
 shippingSchedule : ShippingSchedule
 invoice : Invoice

invoiceProvider

shippingProvider

customer | — schedulingProvider

Copyright 2003, IBM Corporation  Slide 10



Protocols

m Protocols are defined independently of the processes that use
them

m BPEL protocols are always binary

B Roles provide ‘port types — groupings of provided and
required interfaces that must be supported through the same
port

\ \
«protocol» «protocol»
Purchase Scheduling
«role» «role» «role» Schedull «role»
) S cheduling } .
PurchaseService (J?urchaseOrdQ{,s@ PurchaseRequester SchedulingRequester <use» SchedulingService
\ \
«protocol» «protocol»
Invoice Purchase::Shipping
- «role» «role» — «role»
aole» oo ComputePrice InvoiceService ShippingRequester ) Shipping ShippingService
InvoiceRequester | «Us€» «use>
_ () ShippingCallbackcuse>
—() IhvoiceCallback . ca,
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Purchase Order Process - Structure

Purchase

PurchaseOrderProcess

«role»
Purchase::PurchaseService

- customer
<<port>>

«process»
PurchaseOrder

¢ PO : PO

¢ shippinginfo : Shippinginfo

¢ shippingRequest : ShippingRequest

¢ shippingSchedule : ShippingSchedule
¢ inwice : Inwice

«port» «port» «port»
- invoiceProvider - shippingProvider - schedulingProvider
«role» «role» «role»
Invoice::InvoiceRequester Shipping::ShippingRequester Scheduling::SchedulingRequester
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Purchase Order Process [ oeorcom

to ports (partners)

customer
«receive»
receivePO \
\\C} j\\ invoiceProvider schedulingProvider
\ «assign» -
r—— initialiseShippingRequest <<'n\S/0|?]e>; .
_ . . requestScheduling
<}lnltlatePrlceCaIcuIatlon O— O—
ok shippingProvider
«invoke»
sendShippingPrice «invoke»
O— T~ requestShipping
O—

receivelnwice
C N

«invoke»
sendShippingSchedule

«receive» K «receive»
receiveSchedule
O*

O—

«reply»
returninwoice
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BPEL Mapping Overview

<<process>> class

BPEL process definition

Activity graph on a
<<process>> class

BPEL activity hierarchy

<<port>> associations

BPEL partner declarations

<<process>> class attributes

BPEL containers

Hierarchical structure and
control flow

BPEL sequence and flow
activities

Decision nodes

BPEL switch activities and
transition conditions

<<receive>>, <<reply>>,
<<invoke>> activities

BPEL receive, reply, invoke
activities

Il||||
nll])

<<protocol>> package with
<<role>> classes

Copvright 2003 __IBM Corng

BPEL service links types
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Mapping: Process

«process»
PurchaseOrder

? PO : PO

¢ shippinginfo : Shippinginfo

¢ shippingRequest : ShippingRequest

¢ shippingSchedule : ShippingSchedule
¢ invoice : Inwice
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The Eclipse Modeling
Framework (EMF)

EMF provides a Java-based implementation of a cutdown
version of MOF

New metamodels can be defined in Rational Rose and
Imported into EMF

EMF supports generation of Java code for creating,
manipulating and persisting instances of a meta model

XMI isthe default persistence format, others can be
provided (for example, BPEL4WS has its own XML
schema)

feclipse
Copyright 2003, IBM Corporation  Slide 16




EMF to EMF
UML 1.4 Model Mapping

ModelElement

visibility : Visibility K ind
isSpecification - Boolean
/namespace : Namespace

lement

I constraint : Constraint
I w fordered)
I sourceFlow : Flow

!
I

templateParam eter : TemplateP aram e.

ownedtlement [n %

Namespace isLeal: Boalean d : ParameterDirectionkind body T BooleanExpression
TowredElement  ModelElema ] |IsAbstract - Boolean / behavioralF eature : Behavioralf eatu...| |/ Rnt: ModelE lem
/ / wpe : Classifier

Fiypedparameter | +parameter
Feawre (ordered)
uwnevscﬂﬂe‘ ScopeK i, | feature ‘e
powertypeRange : Generalizatio. © econciler
ctype [T [B8mapSource2Target(source : EObject) ibm.mda.bpel umi2bpel.UML2BPELR;
B apTarget2Source(target : EObject) L
[ [ESaddSourceAssociations()
0.1 [E®addTargetAssociations ()
StvcwralFeawre
fen L isQuery : Boolean +behavioralFeature
mutip ety Multipticlty. n i parameter : Parame.

targetScope - ScopeKind
odering - OrderingKind

[ ivpe - Classitier I
ZA Operation UMLPackage
Concurrency - CalConcurancykind| 1 o [body ~ ProceaureExpress o ol Managem ant)
<Root - Boolean - e/ Speciication : Operation
bt sLeat  Boolean
TV ae | Expression s Abstract © Boolean
i a iation_|  |specication : String

+interface Interface2w SRule

Interface
(rom core) |1 1

PortType
trom wsa
+complexType
e XS DCom plexT.
1 (rom xsd)

T — ‘ ExtensibleE lement ‘ [ Ermeratonzwsrue| ‘
[BBargetNamespace : String — trom core) [ N
e i€ xtensibiityElements() : List i
Uppress oinFallure - Boolean = false | .

ontainera ceessSerialzable  Boolen = faise N
[BBenabieistancecam pensation  Boioan = fise attributeRules

wise

+ auribute [Attribute2W SRule

[Babsuacip rocess : Boolean
Attribute

(om0 [ o : : trom sy
(mutipliciy = 1} 0..1 | +attributeDeclaration

UMLClass . 1
(trom Core) umiClass UMECH SRuisl +element +elementDeclaration
MGisActive : EBooleanObject] T
1 N o tom 150 o
Teentity, control>>} " ?'”“m‘“

+simpleTypd XSDSimpleTypeDefinition
(tom xs)
1!

Extension
Bnan espace - sty
&iype - stng

“extensions

T vsemeeinType
Parner trolef12 e ‘ 0. ‘
0.t [BSvame  sung v Role Name - QName
et “pannerore” [Bhame sl oBnacinee bonvean | I |
= proxy - booisan |
= [@resourceUri: s ring tom core) [T
o- kK
ol

£ proxy : boolean
+containers | getContainerP roperty()| +messageType [EresourceURI : String

[Coretationser +properties | Propeny

= n st
»cmve\ul-mvs%ge EnCIS | |onamne : Sting

0.1

3
Yiootrype

“ultandlers

+baseType

+compensaton Handers

Aoty

1 _[BGname - sung SO Bname © Strng
[pincCondiiion : Bookanexpresson | & ransitionCondition : Baolean€ xpression = true
I

0
“RCIMY e uppress oinFaiure : Boolean = false| +target +targets
— MgeiTnkS a0 0
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Automated Mapping

£~ Reszource - Eclipze Platform M=l E3
Eile Edit Mavigate Search Project Bun ‘window Help

|- &S| 2| %

ﬁ o5 Mavigator L Bl Loantpproval bpeliess
r__ EJG#EPEL <?Em]l wersion="1.0" encoding="UTF-8"7: -
Qﬁ EﬂE}LDmﬁpmwml {process abstractPrucess="nq" containericocessSerializable="1 |
P Loands Lboel enablelnstqn:e'ﬁ;nmpensat ion="no" name="LoanApproval"
o Bl Leansppiotal ipe suppressJoinFailure="yes"
LoandpprovalProtocols, targetHamespace="http:~vwww bpel-examnples . ibm . com<Loarni]
; Loandpprover, wedl Enln=="http:-~schemnas . znlsoap. org-w=-2002-07-business-m
- Loandszessar wadl Enlns: LoanApprovalProtocols="http /" wyw. bpel—n_axamplea St
P LoanDefinitions wadl #nlns: LoanApprover="http: - swwy bpel-exanples. ;]:lm .coms Loz
i ' Enln=:LoanAssessor="http. - “vyw. bpel-exanples.ibm.com-Lo:
""" .claszpath ¥nlns: LoanDefinitions="http:<<www bpel-sexanples.ibm . com-
----- .project {partners;
loanappraval =ml {partner m*_:,ar:uln?= " Apprn:uvn?r " name=" customnsr ! ser';rii:el.:
w15 Proiect {partner name="approver" partnerRole="Approver" =ert
{partner name="assessor" partnerFole="Asses=sor" serw
-l Test {Spartners
{contalners:
{container messagelype="LoanDefinitions:CreditInfors
¢container messageTvpe=s"Loandssessor  RiskAsszessnentl
{contailner messageType="Loandpprover : Approval" name:
¢{container messageTvpe="LoanDefinitions: LoanBEequestl
{socontalners:
¢faultHandler=s:
¢catch faultContainer="error" faultHame="LoanAssessc
. . ¢reply container="error" faultHame="invalidRedgue
I ntegra[ed WI th ECI | p% nane="throwInvalidRequest" ocperation="appros
partner="customner" portType="LoanApprover: Lo
¢scatch:
¢ faultHandler=s:
<flows
¢links=:
¢link name="receivel_to_invokeApprowver'. -
1| | ¥ 1| | 3
Wwritable Inzert |1:1
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Executing the process using BPW34J

&b Java - IBM WebSphere Studio Application Developer _ =] X
File Edit Navigate Search Project Run Profile Window Help

B-H8s aE-[0s-k-[slosaded|s]%-
& , Package Explorer B2 (RiNe v ox ser X] “Iloanapproval.bpel
7|5 53 BPEL4J [http://localhost:9080/BPEL4J/admin/index.htm ~lolcc ool W
=& || #-1= BPEL4JSamples = = _I
1 H . Fs
| IBM Business Process Execution Language for
@ ||Package Explorer Hierarchy Web Services Java Runtime ﬂ
;EE Console [<terminated> C:\Prog...n\javaw.exe (2/5/03 410 PM)] =z
Y 4. Configure Process {http://www.hpel-examples.ibm.com/XDE
— ([no ~ || Processes Model/'LoanApprovalProtocols.wsdlloanapprevalServiceBP deployed:
External WSDL = [click here]
List Channels:
+ Apache SOAP
SOAP Address: http:/localhost:9080/BPEL4.J/soaprpcrouter
Deplog SOAP Action URT:
<b Launch Configurations X/ LCDE
Create, manage, and run launch configurations q #loanapprovalServiceBP#cuS'
d proval
WIS e rvere Launch Configurations: Name: ICustumer
Server |Statu5 =-21 Java Application -~
BiwebSphere v5.0 Test ... 3 Started =1 Buyer @ Main ®- Arguments |m JREl 10 Classpathl B Snurce|3§§ Qummun|
Customer
EchoClient
53 PurchaseOrderPr Program arguments:
Seller |http:x’x’|ucalhu5t:9080f’BPEL4stnaprpcruuter John Doe 100000000 ﬂ
1 Validate st ¥
»
New | Delete | Apply | REvert |
Run Close | | _,I
‘ a—
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Resources

m EMF.
http://www.eclipse.org/emf

m BPEL4WS Spec:
http://www-106.i1bm.com/devel operworks/webserviced/library/ws-bpel/

m BPW3J on Alphaworks:
http://www.al phaworks.ibm.com/tech/bpws4]

m UML to BPEL on AlphaWorks
http://www.al phaworks.ibm.com/tech/ettk

m Contact: Tracy Gardner <tgardner@uk.ibm.com>
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Additional Examples
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Loan Approval — Conditional
Behaviour

|

customer

«receive»
receivel

| Entry/approve(request)

[request/amount >= 10000]

[request/amount < 10000]

assessor

«invoke»
invokeAssessor

fll Entry/riskAssessment := check(request)

lpprover

[riskAssessment/risk != "low'] -
«invoke»
[riskAssessment/risk = 'low'] invokeApprover \

«assign» f| Entry/approvallnfo = approve(request)
assign

@try/approvallnfo/a ccept—'yey

Copyright 2003, IBM Corporation  Slide 22

«reply»
reply

A |Entry/approve() := approvallnfo




Marketplace - Correlation

«properties»
Properties

+ negotiatedItem : String

+ negotiatedItem ( [in] message : SellerInfo ) : String
+ negotiatedItem ( [in] message : BuyerInfo ) : String

Q Buyer Q Seller

«process»
, Marketplace ,
+ buyer + seller
«role» <——@ ¢ buyerinfo : Buyerinfo . «role»
Buying «port» ¢ sellerinfo : Sellerinfo «port» Sales

¢ negotiationOutcome : Negotiation
¥ «correlation» negotiationldentifier : Negotiationldentifier

«correlation»
NegotiationIdentifier

+ negotiatedItem : String
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Correlated Activities

buyer

«receive»
BuyerReceive

#| Entry/correlation: initialize negotiateditem
#i1 Entry/submit(buyerlnfo)

[sellerinfo/askingPrice <= buy

erinfo/offer]

=S -
SuccessAssign

Q

fi| Entry/negotiationOutcome/outcome := "Deal Successful"

~

«reply»
BuyerReply

Al Entry/submit() := negotiationOutcome

1]
-l
1]

<

—L

seller

«receive»
SellerReceive

Al Entry/correlation: initialize negotiateditem
#i1 Entry/submit(sellerinfo)

FailureAssign

#| Entry/negotiationOutcome/outcome := "Deal Failed"

/ «reply»
SellerReply
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Al Entry/submit() := negotiationOutcome




