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Überblick

� Projektbeitrag: Transaktions-Middleware für Web-
Services

� Rahmen (vorgesehen: 96h … tatsächlich: 150h)
� J2EE

� Apache Axis

� WS-Coordination und WS-BusinessActivity (d.h. keine 
atomaren Transaktionen mit Einbindung von JTA etc.)

� Experimenteller Prototyp mit "Durchstich"

� Überlegungen zur Integration mit ESB + Security

� Entwicklungsumgebung
� Eclipse 3.1 mit JBoss IDE 1.5M3

� Apache Axis 1.2.1 Source Distribution

� JBoss Application Server 4.0.2
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Apache Axis

� Web Service Container Runtime + Tools

� Open Source @ http://ws.apache.org/axis/

� Separate Behandlung von Aufruf, Nachrichtenformat, 
Encoding, Transport, Implementierung
� Aktionen zur Laufzeit gemäß WSDL für Service

� Verschiedene Aufrufmöglichkeiten (SOAP, XML-RPC)

� Verschiedene Provider-Arten (POJO, EJB, …)

� Transport: HTTP, JMS

� Encoding: Literal, SOAP

� Nachrichtenformat: Document, RPC, wrapped

� Tools
� Generierung von Klassen mit entsprechendem Verhalten 

aus WSDL

� Anwendungsentwickler entwickelt nur die Geschäftslogik
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Apache Axis Message Flow + Subsystems

[http://ws.apache.org/axis/java/architecture-guide.html]
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WS-Coordination

protocol

Operation (w/ CoordinationContext)

RegisterResponse

Register

CreateResponse

protocol

Coordinator Participant RegistrationRegistrationActivation ServiceClient

Create

Register

Operation Response

Coordination Service Coordination Service
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WS-BusinessActivity

Completed

Completed

Close

Close

Close

Completed

Complete

Exited

Complete

Complete

Complete

Participant 1 Participant 2 Participant 3Coordinator

Exit

Participant 4

Closed

Closed

Closed
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WS-BusinessActivity with compensation

Completed

Completed

Canceled

Compensated

Compensate

Compensate

Cancel

Faulted

Complete

Complete

Complete

Participant 1 Participant 2 Participant 3Coordinator

Fault

Participant 4

Compensated
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WS-C/BA Coordinator und Participant Services

+businessOperation()

+callbackOperation()

+createCoordinationContextResponse(in c : CoordinationContext)

+completed()
+closed()

+exit()

+fault(in e : ExceptionType)

+canceled()

+compensated()

+getStatus()

+status(in s : StatusType)

«interface»
CoordinatorService

+createCoordinationContext()

«interface»

ActivationService

+register(in r : RegisterType)

«interface»

RegistrationService

+businessOperation1()

+businessOperation2()

+registerResponse(in r : RegisterResponseType)

+complete()
+close()

+exited()

+faulted()

+cancel()

+compensate()

+getStatus()

+status(in s : StatusType)

«interface»
ParticipantService

+register(in r : RegisterType)

«interface»

RegistrationService
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WS-C/BA Operations Impl Integration in Axis

#operationsImpl*

#coordinatedCall(in destUrl : String, in operation : String, in parameter : Object)
#coordinatedCall(in dest : EndpointReferenceType, in operation : String, in parameter : Object)

#coordinatedCallByName(in name : String, in operation : String, in parameter : Object)

#context : CoordinationContext

#serviceURI : String

ServiceOperationsImplBase

#coordinator : Coordinator

ServiceOperationsImplCoordinator

#participant : PParticipant

ServiceOperationsImplParticipant

+receivedCompleted(in p : CParticipant)

+receivedClosed(in p : CParticipant)

+receivedExit(in p : CParticipant)

+receivedFault(in p : CParticipant, in e : ExceptionType)

+receivedCanceled(in p : CParticipant)

+receivedCompensated(in p : CParticipant)

+receivedGetStatus(in p : CParticipant)

+receivedStatus(in p : CParticipant, in s : StatusType)

+businessOperation(in businessParams, in from : EndpointReferenceType)

+callbackOperation(in callbackParams, in from : CParticipant)

-customAttr

«delegate»

ConcreteCoordinatorServiceOpImpl

+receivedComplete()

+receivedClose()

+receivedExited()

+receivedFaulted()

+receivedCancel()

+receivedCompensate()

+receivedGetStatus()

+receivedStatus(in s : StatusType)

+businessOperation1(in businessParams, in from : EndpointReferenceType)

+businessOperation2(in businessParams, in from : EndpointReferenceType)

-customAttr

«delegate»

ConcreteParticipantServiceOpImpl

ParticipantListener

use service registry to get

service urls and stubs

+businessOperation()

+callbackOperation()

+createCoordinationContextResponse(in c : CoordinationContext)

+completed()

+closed()

«interface»

CoordinatorService

+createCoordinationContext()

«interface»
ActivationService

One new concrete operations implementation instance per
transaction. The instance is cached over multiple requests

within a transaction. It must be stateful and reentrant. In

J2EE environments, it could be implemented as a Stateful

Session EJB, with a new session/instance for each transaction.

Coordinator, participant, and concrete operations implementation

mentation instances are retrieved from persistent storage using

The business operations delegates act

as listener for transaction protocol events and

are notified by the transaction logic in the

Axis binding implementation.
+register(in r : RegisterType)

«interface»
RegistrationService

CoordinatorListener
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WS-C/BA Operations Impl Integration in Axis

*

+createCoordinationContext()

+businessOperation()

+callbackOperation()

+createCoordinationContextResponse(in c : CoordinationContext)

+completed()

+closed()

+exit()

+fault(in e : ExceptionType)

+canceled()

+compensated()

+getStatus()

+status(in s : StatusType)

+register(in r : RegisterType)

«delegate»

Axis_CoordinatorSoapBindingImpl

+createCoordinationContext()

+businessOperation()

+callbackOperation()

+createCoordinationContextResponse(in c : CoordinationContext)

+completed()

+closed()

+exit()

+fault(in e : ExceptionType)

+canceled()

+compensated()

+getStatus()

+status(in s : StatusType)

+register(in r : RegisterType)

Axis_CoordinatorSkeleton

+businessOperation()

+callbackOperation()

+createCoordinationContextResponse(in c : CoordinationContext)

+completed()

+closed()

+exit()

+fault(in e : ExceptionType)

+canceled()

+compensated()

+getStatus()

+status(in s : StatusType)

«interface»

CoordinatorService

-coordinationContext : CoordinationContext

-from : EndpointReferenceType

MessageHeaders

1

#messageHeaders

1

1

#messageHeaders

1

1

-impl

1

CoordinatorService
CoordinatorService

Custom Axis extension

One new concrete operations implementation instance per

transaction. The instance is cached over multiple requests

within a transaction. It must be stateful and reentrant. In

J2EE environments, it could be implemented as a Stateful
Session EJB, with a new session/instance for each transaction.

Coordinator, participant, and concrete operations implementation

mentation instances are retrieved from persistent storage using

using the identifier property of the CoordinationContext proper-

ty of the MessageHeaders instance. The coordination context is

attached as a SOAP header to each coordinated call.

The Axis binding implementationl is the usual place

for the business logic. Here, however, it contains

the transaction logic and delegates the business

logic to the concrete operations implementation.
One new Skeleton instance

per request. (Operations MUST have

REQUEST scope!)
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WS-BA Coordinator und Participant API

+addParticipant(in p : CParticipant)

+getParticipantByEndpoint() : CParticipant

+getParticipantCount() : int

+getParticipantsIterator() : Iterator

+completeAll()

+closeAll()

+cancelAll()

+compensateAll()

+cancelOrCompensateAll()

+fireCompleted(in p : CParticipant)

+fireClosed(in p : CParticipant)

+fireExit(in p : CParticipant)

+fireFault(in p : CParticipant, in e : ExceptionType)

+fireCanceled(in p : CParticipant)
+fireCompensated(in p : CParticipant)

+fireGetStatus(in p : CParticipant)

+fireStatus(in p : CParticipant, in s : StatusType)

#context
#endpointURI

Coordinator

+receivedCompleted(in p : CParticipant)

+receivedClosed(in p : CParticipant)

+receivedExit(in p : CParticipant)

+receivedFault(in p : CParticipant, in e : ExceptionType)
+receivedCanceled(in p : CParticipant)

+receivedCompensated(in p : CParticipant)

+receivedGetStatus(in p : CParticipant)

+receivedStatus(in p : CParticipant, in s : StatusType)

«interface»

CoordinatorListener

1

#operationsImpl

1

#context

#endpointURI

#coordinationStatus

#protocolStatus

#protocolIdURI

Participant

+complete()

+close()

+exited()

+faulted()

+cancel()
+compensate()

+getStatus()

+status()

CParticipant

#participants

*

#coordinator 1
+completed()

+closed()

+exit()

+fault(in exceptionIdentifier : String)

+canceled()

+compensated()

+getStatus()

+status()

+fireComplete()

+fireClose()

+fireExited()

+fireFaulted()

+fireCancel()

+fireCompensate()
+fireGetStatus()

+fireStatus(in s : StatusType)

#coordinatorEndpointURI

PParticipant

+receivedComplete()

+receivedClose()

+receivedExited()
+receivedFaulted()

+receivedCancel()

+receivedCompensate()

+receivedGetStatus()

+receivedStatus(in s : StatusType)

«interface»

ParticipantListener

1

#operationsImpl

1
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� soapmonitor.gif
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CreateCoordinationContext (to Activation Service)
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CreateCoordinationContextResponse (to Coordinator)
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Call to Participant
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Register (to Coordinator)
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RegisterResponse (to Participant)
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Callback to Coordinator
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GetStatus query to Participant
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Status response to Coordinator
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Completed (to Coordinator)



02.02.2006 infm3 :: PJ :: WS-C und WS-BA :: Martin Gerlach 22

Close (to Participant)
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Closed (to Coordinator)
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Fazit

� TX-Logik kann/muss u.U. stark mit der Applikationslogik 
verzahnt sein. 

� Asynchronität führt zu Automaten-Modellierung � Workflow!

� Verschiedene Muster von Transaktionsabläufen denkbar (ähnl. 
EJB), dann je nach Muster mehr oder weniger Transparenz

� Großer Kommunikations-Overhead

� Vorarbeit (Entwicklungsumgebung, Specs lesen und verstehen) 
hat viel Zeit gekostet

� Implementierung der Protokolle an sich einfach…

� … aber Teufel steckt im Detail:
� Storage (für Zustände der Services, Operationen, …)

� Service Registry

� Interoperabilität könnte allgemein ein Problem sein
� Specs haben viele Freiheitsgrade

� Alle beteiligten WS-Container müssen Specs unterstützen
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Ausblick

� [Projekt]
� Integration mit ESB

� Alle Aufrufe können theoretisch über den ESB laufen
� ESB muss SOAP-Header weiterleiten
� Im Projekt nicht realisierbar, da Mule zu eingeschränkt funktionsfähig, 

verwendet zwar Axis, ist aber zu stark gekapselt

� Integration mit Security
� Modifiziertes Axis mit den Security Handlern von Thies sollte es tun

� Vervollständigung der Implementierung
� Exit / Fault / Cancel / Compensate
� WS-Addressing compliance � Correlation über ReplyTo, MessageId, …
� Synchronisierung
� Code-Generierung der Transaktionslogik gemäß TX-Mustern

� [Redesign und Erweiterung]
� Sauberes Design und bessere Integration mit Axis und/oder 

anderen Engines, Service Registry, Storage (EJB, Hibernate, …)
� Umsetzung auf J2ME (Master-Arbeit), .NET, .NET Compact, …
� Einbindung WS-AtomicTransaction für klassische verteilte TX
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Projekt-Fazit

� Größte Hürde:
� Funktionsfähige Entwicklungsumgebung und Build-Prozedur
� Specs verstehen und bewerten(!)

� Persönlicher Gewinn
� Einblick in Standardisierungsprozesse
� Üben des kritischen Bewertens von neuen Spezifikationen
� Transaktionsmanagement besser verstanden / aufgefrischt
� Rapid Prototyping … = auch mal wieder 'hacken' ☺

� Gewinn für den Ferienclub
� Safety
� Konsistenz

� Außerdem: Gute Arbeitsatmosphäre ☺


