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Introduction

Scope

This document defines message flows and formats designed to test interoperability between implementations of the WS-Transactions specifications. Several coordination scenarios have been defined that exercise the critical message exchanges defined in these specifications.

Protocol Interoperability testing includes any message exchange that leverages the protocol. Following the workshop model, there are two concurrent mechanisms vendors can use to achieve interoperability: workshops and online interop testing. Given the time constraints for test execution during the workshop and the number of participants, it is important to prioritize tests to select only those focused on mainline scenarios and which most heavily exercise the protocol. The rest of the protocol testing can be left for online interoperability and in-house QA by each vendor.

We propose the following principles for test selection for face-to-face AT interop workshop:

1. Positive tests only. The failure scenarios used in testing MUST not include invalid states/invalid messages by implementations. 
2. Target Interaction. Test Scenarios should verify the interaction between two parties according to the protocol. 

3. Target Protocol. Target scenarios described by WS-AT and WS-Coordination specifications. 
4. Include composition with WS-Security, WS-SecureConversation, WS-Trust. 

During the workshop it is recommended to start with the following scenarios:

Scenario #1.1.
Completion Protocol, Commit.

Scenario #1.2.
Completion protocol, RollBack

Scenario #2.1.
Prepare, Prepared, Commit, Committed.

Scenario #2.2.
Prepare, ReadOnly

Scenario #3.3.
Volatile and durable participants

Scenario #4.1.
Asynchronous ReadOnly

Scenario #4.1. Asynchronous Aborted

Scenario #5.1.
Replay during Abort
Scenario #5.5.
Resend Commit.
Test Approach 
The goal of the interop tests in this document is to

· Exercise each type of message that is sent or received (excluding faults), as described by WS-AT and WS-Coordination.

· Cover the positive paths on the state diagram for both the Completion and 2PC protocols between participants and coordinator. 

Namespaces

The following namespaces are used in this document

	Prefix
	Namespace
	Description

	wsa
	http://schemas.xmlsoap.org/ws/2004/08/addressing
	WS-Addressing

	wscoor
	http://schemas.xmlsoap.org/ws/2004/10/wscoor
	WS-Coordination

	wsat
	http://schemas.xmlsoap.org/ws/2004/10/wsat
	WS-AT

	tns
	http://fabrikam123.com
	Test Application

	footx
	urn:foo-at-extension
	sample WS-AT extensions URI


Asynchronous Messaging

All messages used in the interop workshop scenarios below correspond to the asynchronous port types described in the WSDL provided in the specifications. 

Test Application

To facilitate interoperability testing, and drive the scenarios, a Test Application is defined. The application comprises a Initiator Application (IA) role and a Participant Application (PA) role, each implemented using different implementations. WSDL for application-level interactions between an IA and PA is defined below.

An interoperability test of two (or more) implementations can be defined by assigning the role of IA to one implementation and the role of PA to all other implementations. Each implementation should support both roles.  

General Flow

This section describes the detailed message flow common for all scenarios in this document. In the test scenarios descriptions such common details will be omitted for brevity. 

Implementation A should accept as input the URL of implementation B. Implementation A then initiates a coordinated activity using an internal/private Activation service to create a CoordinationContext (external Activation services are not required and are not tested.) The CoordinationContext includes the EPR of implementation A’s Registration Service and a unique coordination identifier (the optional expiration time of the activity should not be specified.) From this point forward, the implementations should interact as follows:
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In the first phase, the two implementations agree on the scenario being tested and exchange EPRs for the coordination services being tested.

The IA sends an ApplicationRequest message to the PA. This message includes a WS-Addressing “Action” header, which specifies the URI of the scenario being tested, and a WS-Coordination “CoordinationContext” header, which identifies the coordinated activity.  The action URI for each scenario is derived from the Test Application WSDL (see appendix), using the Default Action Pattern defined in WS-Addressing.
The PA joins the coordinated activity by sending a Register message to the Requester’s Registration Service. The Register message targets the Registration Service Endpoint Reference specified in the CoordinationContext, and specifies the EPR of PA’s Protocol service. The coordination protocol(s) that the PA registers for is scenario specific. 

The IA’s Registration service enlists the PA in the coordination activity, and responds with a RegisterResponse message correlated with the Register message using RelatesTo. The response message includes the EPR of the IA’s Coordinator service.

The PA sends an Application Response message tns:Response to the IA indicating that the first phase has completed.

All Completion and 2PC protocol messages are delivered according to an asynchronous, one-way message exchange pattern. Detail message descriptions are provided below in Section 7.


In the second phase, the IA and PA execute according to the selected scenario. Messages flows for each scenario are defined below in Sections 2, 3 & 4. In these flows, coordination protocol messages utilize the endpoint references (as defined in WS-Addressing) exchanged during the registration (Register & RegisterResponse) to direct processing to the coordinator or participant instance. All Completion and 2PC protocol messages are delivered according to an asynchronous, one-way message exchange pattern.

Roles used in Test Scenarios

The test scenarios will use the following roles
1. Initiator Application (IA)
2. Participant Application (PA)
3. Coordinator Service (CS)
4. Participant Protocol Service (PS, PS1, PS2)
Each implementation participating in the test should be exercised in each role.
1. Test Scenarios for Completion Protocol
The test scenarios in this section use a slightly modified version of the test application. Participant Application PA uses coordination service of IA to create a transaction and then register for Completion protocol.  

Scenarios in this section rely on Initiator’s coordinator support of the Activation Service. Testing these scenarios during the interop workshop is optional.
Scenario #1.1. CompletionCommit. 

Description: PA creates and commits a Transaction on the IA’s Coordinator CS.. 

Initialization 

1. IA sends app message tns:CompletionCommit to PA, that contains endpoint address of the Initiator’s Application Coordination Service (CS) in the Body.

2. PA sends app message tns:Response to IA

Message Exchange
3.  PA sends wscoor:CreateCoordinationContext(wsat) to CS

4. CS sends wscoor:CreateCoordinationContextResponse to PA

5.  PA registers PS for Completion

6. PA initiates commit using PS

7. PS sends Completion::Commit to CS

8. CS sends Completion::Committed to PS.

Success Criteria

CS receives Completion::Commit from PS

PS receives Completion::Committed from CS
Scenario #1.2. CompletionRollback

Description: PA creates and rolls-back a Transaction on the IA’s Coordinator CS. 

Initialization 

1. IA sends app message tns:CompletionRollback to PA, that contains endpoint address of the Initiator’s Application Coordination Service (CS) in the Body.

2. PA sends app message tns:Response to IA
Message Exchange

3.  PA sends wscoor:CreateCoordinationContext(wsat) to CS

4. CS sends wscoor:CreateCoordinationContextResponse to PA

5. PA registers PS for Completion

6. PS sends Completion::Rollback to CS.

7. CS sends Completion::Aborted to PS.

Success Criteria

CS receives Completion::Rollback from PS

PS receives Completion::Aborted from CS
2. Basic Test Scenarios for 2PC Protocol

Common steps performed by IA locally to create a coordination context creation and enlist for Completion protocol will be omitted throughout this section.

Scenario #2.1.  Commit
Description: PA registers for Durable2PC, IA initiates Commit, transaction is committed successfully per 2PC protocol.
Initialization
1. IA sends application message tns:Commit to PA
2. PA registers PS with CS for the Durable2PC protocol 

3. PA sends one way message tns:Response to IA.

Message Exchange
(IA initiates Commit)

4. CS sends Durable2PC::Prepare to PS
5. PS sends Durable2PC::Prepared to CS
6. CS sends Durable2PC::Commit to PS
(CS Committed)

7. PS sends Durable2PC::Committed to CS
Success Criteria

CS is in Committed state, receives Durable2PC::Committed from PS.
State Diagram Coverage of the 2PC protocol 
Scenario covers the following (State, Event): 
Coordinator: (Active, Register), (Preparing, Prepared), (Committing, Committed)
Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Commit)
Scenario #2.2. Rollback

Description: This scenario tests the common case of transaction rollback initiated by the Initiator Application (IA).

Initialization

1. IA sends tns:Rollback to PA

2. PA registers PS for Durable2PC on CS

3. PA sends tns:Response to IA

Message Exchange

(IA initiates Rollback)
(CS aborts transaction)

4. CS sends Durable2PC::Rollback to PS

5. PS sends Durable2PC::Aborted to CS

Success Criteria

CS aborts the transaction

PS receives Rollback
State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event): 

Coordinator: (Active, Register), (Aborting | None, Aborted)
Participant: (None, RegisterResponse), (Active, Rollback)
3. Scenarios with two 2PC participants
Scenario #3.1. Phase2Rollback 
Description: This scenario tests the case of the coordinator (CS) aborting a transaction due to an Aborted vote during the prepare phase. Two participants, PS1 and PS2, are used. The first, PS1, registers for Volatile2PC and votes to commit the transaction. The second, PS2, registers for Durable2PC and votes to abort the transaction. The use of the two enlistments is required to verify the outcome of the transaction on the PA side. The use of a Volatile2PC participant is required to guarantee the ordering of Prepare messages. 
Initialization
1. IA sends application message tns:Phase2Rollback request to PA

2. PA registers PS1 for Volatile2PC protocol on CS

3. PA registers PS2 for Durable2PC protocol on CS

4. PA sends application message tns:Response to IA 

Message Exchange
(IA initiates Commit)

5. CS sends Volatile2PC::Prepare to PS1

(PS1 votes commit)
6. PS1 sends Volatile2PC::Prepared to CS
7. CS sends Durable2PC::Prepare to PS2
(PS2 votes to abort the transaction)
8. PS2 sends Durable2PC::Aborted to CS

(Transaction is aborted)
9. CS sends Volatile2PC::Rollback to PS1
10. PS1 sends Volatile2PC::Aborted to CS
The exact sequence of messages can be controlled by an intermediary that is able to delay messages based on their actions and destination.

Success Criteria: 
IC aborted transaction. P receives Durable2PC::RollBack two times, once when Prepared, once when Aborting.
OR

IC aborted transaction. P receives Durable2PC::RollBack once

State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event): 

Coordinator: (Active, Register), (Preparing, Prepared), (Preparing, Aborted), 

(Aborting | None, Aborted)
Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, RollBack). 
Scenario #3.2. Readonly
Description: This scenario tests the case of the coordinator (CS) commiting a transaction with a read-only participant. Two participants, PS1 and PS2, are used. The first, PS1, registers for Durable2PC and votes read-only. The second, PS2, registers for Durable2PC and votes to commit the transaction.
Initialization

1. IA sends application message tns:Readonly request to PA
2. PA registers PS1 for Durable2PC protocol on CS
3. PA registers PS2 for Durable2PC protocol on CS

4. PA sends application message tns:Response to IA

Message Exchange

(IA initiates Commit)

5. CS sends Durable2PC::Prepare to PS1

6. CS sends Durable2PC::Prepare to PS2
(PS1 votes read-only, PS2 votes commit)

7. PS1 sends Durable2PC::ReadOnly to CS
8. PS2 sends Durable2PC::Prepared to CS
(CS decides to commit transaction)

9. CS sends Durable2PC::Commit to PS2

10. PS2 sends Durable2PC::Committed to CS 

Success Criteria: 

 PS2 receives Durable2PC::Commit from CS

CS receives Durable2PC::ReadOnly from PS1

CS receives Durable2PC::Committed from PS2
State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event): 

Coordinator: (Active, Register), (Preparing, Prepared), (Preparing, ReadOnly), (Committing, Committed)
Participant: (None, RegisterResponse), (Active, Prepare),(PreparedSuccess, Commit).
Scenario #3.3.  VolatileAndDurable
Description: This scenario tests registration during the volatile prepare phase. Two participants, PS1 and PS2, are used. The first, PS1, is registered as a Volatile2PC participant. Upon receiving the Volatile2PC::Prepare message, the participant application registers a second participant, PS2, for Durable2PC.  Once this has completed, participant PS1 votes ReadOnly.. 
Initialization

1. IA sends an application message tns:VolatileAndDurable request to PA.

2. PA registers PS1 with CS for Volatile2PC protocol 

3. PA replies to IA with tns:Response app message
Message Exchange

(IA initiates Commit)
4. CS sends Volatile2PC::Prepare to PS1
5. PS1 registers PS2 with CS for a Durable2PC protocol

6. PS1 sends Volatile2PC::ReadOnly to CS
7. CS sends Durable2PC::Prepare to PS2
8. PS2 sends Durable2PC::Prepared to CS.

9. CS sends Durable2PC::Commit to PS2 
(CS Committed the transaction)

10. PS2 sends Durable2PC::Committed to CS 
Success Criteria

Transaction is Committed 
AND 
PS2 receives Durable2PC::Commit.
State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):
Coordinator: (Active, Register), (Preparing, Register),(Preparing, Readonly), (Preparing, Prepared), (Committing, Committed)
Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Commit)
4. Early Notifications

Scenario #4.1.  EarlyReadonly

Description: This scenario tests the case of a participant initiated ReadOnly message occurring prior to the prepare phase. Two participants, PS1 and PS2, are used. The first, PS1, is registered as a Volatile2PC participant. The second, PS2, is registered as a Durable2PC participant. Participant PS1 sends an unsolicited Volatile2PC::ReadOnly to coordinator CS, after which the responder sends its Application Response message to the Requester.
 Initialization

1. IA sends an application message tns:EarlyReadonly request to PA
2. PA registers PS1 with CS for Volatile2PC protocol.
3. PA registers PS2 with CS for Durable2PC protocol
Message Exchange

4. PS1 sends Volatile2PC::ReadOnly to CS
5. PA sends application response message tns:Response to IA.

(I initiates Commit)
6. CS sends Durable2PC::Prepare to PS2
7. PS2 sends Durable2PC::Prepared to CS
8. CS sends Durable2PC::Commit to PS2
(CS Commits the transaction)
9. PS2 sends Durable2PC::Committed to CS
Success Criteria
PS2 receives Durable2PC:Commit
AND 
PS1 does not receive Volatile2PC::Commit
State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Active, ReadOnly) ,(Preparing, Prepared), (Committing, Committed)
Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Commit)
Scenario #4.2.  EarlyAborted
Description: This scenario tests the case of a participant initiated Aborted message occurring prior to the prepare phase. Two participants, PS1 and PS2, are used. The first, PS1, is registered as a Volatile2PC participant. The second, PS2, is registered as a Durable2PC participant. After registering the Durable2PC participant, the participant sends an unsolicited Volatile2PC::Aborted for PS1. 
Initialization

1. IA sends an application message tns:EarlyAborted request to PA
2. PA registers PS2 with CS for Durable2PC protocol.

3. PA registers PS1 with CS for Volatile2PC protocol.

Message Exchange

4. PS1 sends async Volatile2PC::Aborted to CS
5. PA sends application response message tns:Response to IA.

6. CS sends Durable2PC::RollBack to PS2
(Transaction is aborted)
7. PS2 sends Durable2PC::Aborted to CS
Success Criteria

CS receives Durable2PC:Aborted from PS2 
AND 
PS2 receives Durable2PC:Rollback from CS 
AND 
Transaction is aborted.
State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Active, Aborted) ,(Aborting | None, Aborted)

Participant: (None, RegisterResponse), (Active, Rollback)
5. Test Scenarios with a Simple Failure Model.

The following failures are considered in test scenarios in this section

1. Participant suffers from recoverable failure.

2. Communication failure causes message loss

To resolve ambiguity in the outcome of the tests, additional orchestration is done by either the Initiator Application (IA) or Participant Application (PA), depending on the focus of the test. For each of the scenarios, orchestration is described by a state diagram where, depending on the current state, certain protocol messages are being “dropped”, i.e. not delivered to their destination.
Scenario #5.1. ReplayAbort 
Description: PA is registered for Durable2PC, IA initiates commit,  PA suffers from internal recoverable failure after it is Prepared, responds with 2PC::Replay during the vote. TX is aborted.
Test Orchestration

Participant Application (PA) is responsible for test orchestration. The following state table describes the orchestration logic dependency on the incoming and outgoing messages. 

	 
	Start
	Failure
	Recovered

	Prepare
	Relay, transition to Failure
	Drop
	Relay

	Prepared
	N/A
	Drop
	Relay

	Replay
	N/A
	Relay, transition to Recovered
	Relay

	Other 2PC messages
	N/A
	Drop
	Relay


Initialization

1. IA sends an application message tns:ReplyAbort request to PA containing CoordinationContext.

2. PA registers PS with CS for a Durable2PC protocol.

3. PA responds with an application reply tns:Response to IA.

Message Exchange

(IA initiates Commit)
4. CS sends Durable2PC::Prepare to PS
5. PS sends Durable2PC::Prepared to CS.  PA prevents message from reaching CS.
(CS may attempt to retry Durable2PC::Prepare to PS1. PA blocks those messages)

(PA suffers from internal failure. )
6. PS sends 2PC::Replay to CS
7. CS sends Durable2PC::Rollback to PS
(CS aborts and forgets the transaction).

8. PS sends Durable2PC::Aborted to CS
Success Criteria

CS receives Durable2PC::Aborted from PS. 
State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Replay), (Aborting | None, Aborted)
Participant: (None, RegisterResponse), (Active, Prepare)
Scenario #5.2. ReplayCommit.

Description: PA is registered for Durable2PC, IA initiates commit,  PA suffers from internal recoverable failure after receiving Durable2PC::Commit, sends 2PC::Replay back to Coordinator. Transaction is Committed.

Initialization

1. IA sends an application message tns:ReplayCommit request to PA containing CoordinationContext.

2. PA registers PS with CS for a Durable2PC protocol.

3. PA responds with an application reply tns:Response.

Message Exchange


(IA initiates Commit)

1. CS sends Durable2PC::Prepare to PS
1. PS sends Durable2PC::Prepared to CS
2. CS sends Durable2PC::Commit to PS
(CS Commits the transaction. PS suffers from internal failure)
3. PS sends 2PC::Replay to CS
4. CS re-sends Durable2PC::Commit to PS
5. PS sends Durable2PC::Committed to CS
Success Criteria

CS receives 2PC::Replay from PS AND CS receives Durable2PC::Committed from PS. 
State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Prepared), (Committing, Replay), (Committing, Committed)
Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Commit)
Scenario #5.3.  RetryPreparedCommit 
Description: This scenario tests recovery from a communication failure during the prepare phase. Once a durable participant (PS1) receives Durable2PC::Prepare message from Coordinator (CS), it attempts to send Durable2PC::Prepared message but this message never reaches CS (is lost). PS1 retries sending Durable2PC::Prepared and succeeds. Transaction is successfully committed.
Test Orchestration

Initiatior (IA) is responsible for test orchestration. The following state table describes the orchestration logic dependency on the incoming and outgoing messages. 

	 
	Start
	Failure
	Recovered

	Prepare
	Relay, transition to Failure
	Drop
	Drop

	Prepared
	N/A
	Drop, transition to Recovered
	Relay

	Other 2PC messages
	N/A
	Drop
	Relay


Initialization

1. I sends application message tns:RetryPreparedCommit to PA 

2. PA registers PS1 for Durable2PC on CS

3. PA sends application message tns:Response to IA

.

Message Exchange

(IA initiates Commit)

4. CS sends Durable2PC::Prepare to PS1. 

5. PS1 sends Durable2PC::Prepared to CS. IA prevents message from reaching CS.

(CS may attempt to retry Durable2PC::Prepare to PS1. 

IA blocks those messages) 

6. PS1 retries Durable2PC::Prepared to CS. IA relays the message.

(From here on communication is restored and IA relays all the messages, except 

 Durable2PC::Prepare)

7. CS sends Durable2PC::Commit to CS

(CS Committed transaction)

8. PS1 sends Durable2PC::Committed to CS

 State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Prepared), (Committing, Committed)
Participant: (None, RegisterResponse),  (Active, Prepare), (PreparedSuccess, Comms Timeout), (PreparedSuccess, Commit)
Scenario #5.4. RetryPreparedAbort. 

 Description: This scenario tests recovery from a communication failure during the prepare phase. Once a durable participant (PS1) receives Durable2PC::Prepare message from Coordinator (CS), it attempts to send Durable2PC::Prepared message but this message never reaches CS (is lost). Eventually, the transaction times out and aborts. PS1 retries sending Durable2PC::Prepared and succeeds. PS1 is then notified of the outcome.

Test Orchestration

Initiatior (IA) is responsible for test orchestration. The following state table describes the orchestration logic dependency on the incoming and outgoing messages. 

	 
	Start
	Failure
	Recovered

	Prepare
	Relay, transition to Failure
	Drop
	Relay

	Prepared
	N/A
	Drop
	Relay

	Rollback
	N/A
	Drop, transition to Recovered
	Relay

	Other 2PC messages
	N/A
	Drop
	Relay


Initialization

1. IA sends an application message tns:RetryPreparedAbort request to PA containing CoordinationContext.

2. PA registers PS1 with CS for Durable2PC protocol.

3. PA responds with application message tns:Response.

Message Exchange

(IA initiates Commit)

4. CS sends Durable2PC::Prepare to PS. 

5. PS sends Durable2PC::Prepared to CS. IA prevents message from reaching CS
(CS may attempt to retry Durable2PC::Prepare to PS1. 

IA blocks those messages) 

(CS times out transaction)

6. CS sends Durable2PC::Rollback to PS1. IA prevents message from reaching PS1
(From here on communication is restored and IA relays all the messages, except 

 Durable2PC::Prepare)

7. PS re-sends Durable2PC::Prepared to CS.

8. CS sends Durable2PC::Rollback to PS. 

(CS aborted transaction)

9. PS sends Durable2PC::Aborted to CS
Success Criteria

CS receives Durable2PC::Aborted from PS.
 State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Expires Timeout), (Aborting | None, Prepared), (Aborting | None, Aborted)
Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Comms Timeout), (PreparedSuccess, Rollback)
Scenario #5.5.  RetryCommit.

Description: This scenario tests recovery from a communication failure during the Commit phase. Coordinator (CS) receives Durable2PC::Prepared vote from a single participant (PS1), decides to commit the transaction and attempts to send Durable2PC::Commit message to PS1. However due to communication failure, message does not reach PS1. CS retries sending Durable2PC::Commit and succeeds. Transaction is successfully committed.. 

Test Orchestration

Participant Application (PA) is responsible for test orchestration. The following state table describes the orchestration logic dependency on the incoming and outgoing messages. 

	 
	Start
	Failure
	Recovered

	Prepared
	Relay, transition to Failure
	Drop
	Relay

	Commit
	N/A
	Drop, transition to Recovered
	Relay

	Other 2PC messages
	Relay
	Drop
	Relay


Initialization

1. I sends application message tns:RetryCommit to PA

2. PA registers PS1 for Durable2PC on CS

3. PA sends application message tns:Response

Message Exchange

 
      (IA initiates Commit)

4. CS sends Durable2PC::Prepare to PS1. 

5. PS1 sends Durable2PC::Prepared to CS 

(CS decides to commit the transaction)

6. CS sends Durable2PC::Commit to PS1. PA prevents message from reaching PS1, simulating communication problem.

(PS1 may attempt to retry Durable2PC::Prepared to CS. 

 PA blocks those messages) 

7. CS resends Durable2PC::Commit to PS1. PA relays the message.

(From here on communication is restored and PA relays all the messages)

8. PS1 sends Durable2PC::Committed to CS

Success Criteria

CS resends Durable2PC::Commit to PS AND PS sends Durable2PC::Committed to CS.

 State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Prepared), (Committing, Comms Timeout), (Committing, Committed)
Participant: (None, RegisterResponse), (Active, Prepare),(PreparedSuccess, Commit)
Scenario #5.6. RetryReplay.

Description: IA initiates transaction, PA registers PS for Durable2PC, PA suffers from internal recoverable failure after Durable2PC::Prepare is issued, responds with Replay during the vote. Communication failure happens causing PS to resend the Replay.  TX is aborted.

Test Orchestration

Participant Application (PA) is responsible for test orchestration. The following state table describes the orchestration logic dependency on the incoming and outgoing messages. 

	
	Start
	Failure
	Recovered

	Prepare
	Relay, transition to Failure
	Drop
	N/A

	Prepared
	N/A
	Drop
	Relay

	Replay
	N/A
	Drop
	Relay

	Rollback
	N/A
	Drop, transition to Recovered
	Relay

	Other 2PC messages
	Relay
	Drop
	Relay


Initialization

1. IA sends an application message tns:RetryReply request to PA containing CoordinationContext.

2. PA registers PS1 with CS for a Durable2PC protocol.

3. PA responds with application message tns:Response.

Message Exchange

(IA initiates Commit)
1. CS sends Durable2PC::Prepare to PS1
2. PS1 sends Durable2PC::Prepared to CS. PA prevents message from reaching CS, simulating communication problem.
(CS may attempt to retry Durable2PC::Prepare to PS1. 

IA blocks those messages) 

3. PA suffers from recoverable failure. PS1 sends 2PC::Replay to CS. PA prevents message from reaching CS.
(CS times out transaction)  

4. CS sends Durable2PC::Rollback to PS1.  PA prevents message from reaching PS1
(From here on communication is restored and PA relays all the messages)
5. PS1 re-sends 2PC::Replay to CS. 

6. CS sends Durable2PC::Rollback to PS1
7. PS1 sends Durable2PC::Aborted to CS
Success Criteria

CS received 2PC:Replay from PS AND CS received Durable2PC:Aborted from PS.

 State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Expires Timeout), (Aborting | None, Replay), (Aborting | None, Aborted)
Participant: (None, RegisterResponse),  (Active, Prepare)

Scenario #5.7. PreparedAftertimeout. 

Description: This scenario tests recovery from a communication failure during the prepare phase. With a prepared volatile participant (PS1) and a prepared durable participant (PS2), the coordinator (CS) times-out and aborts the transaction.  When communication is restored, the participants resend their Prepared messages to the coordinator. The Coordinator responds with wscoor:InvalidState to the volatile participant (PS1) and Durable2PC::Rollback to the durable participant (PS2)..

Test Orchestration

Initiator Application (IA) is responsible for test orchestration. The following state table describes the orchestration logic dependency on the incoming and outgoing messages. 

	
	Start
	Failure1
	Recovered

	Prepare
	Relay
	Relay
	N/A

	Prepared
	Relay, transition to Failure1
	Drop
	Relay

	Volatile2PC:Rollback
	N/A
	Drop
	Relay

	Durable2PC:Rollback
	N/A
	Drop, transition to Recovered
	Relay

	Other Coordination/2PC messages
	Relay
	Drop
	Relay


Initialization

1. IA sends an application message tns: PreparedAfterTimeout to PA
2. PA registers PS1 for Volatile2PC on CS
3. PA registers PS2 for Durable2PC on CS

4. PA sends application message tns:Response to IA
Message Exchange

(IA initiates Commit)

5. CS sends Volatile2PC::Prepare to PS1
6. PS1 sends Volatile2PC::Prepared to CS

7. CS sends Durable 2PC::Prepare to PS2

8. PS2 sends Durable::2PC::Prepared to CS. IA prevents the message from reaching CS
(CS times-out, and aborts transaction)
9. CS sends Volatile2PC::Rollback to PS1. IA prevents the message from reaching PS1
10. CS sends Durable2PC::Rollback to PS2.IA prevents the message from reaching PS2
 (From this point, communication is restored, IA relays all the messages)

11. PS1 resends Volatile2PC::Prepared to CS
12. PS2 resends Durable2PC::Prepared to CS

13. CS sends wscoor:InvalidState fault to PS1
14. CS sends Durable2PC::Rollback to PS2

15. PS2 sends Durable2PC::Aborted to CS

Success Criteria

 PS1 receives wscoor:InvalidState fault from CS

PS2 receives Durable2PC::Rollback from CS

CS receives Durable2PC::Aborted from PS2
 State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Expires Timeout), (Preparing, Prepared), (None, Prepared), (None, Aborted)
Participant: (None, RegisterResponse),  (Active, Prepare), (PreparedSuccess, Comms Timeout), (PreparedSuccess, Rollback)
Scenario #5.8. LostCommitted 

Description: This scenario tests the effect of a lost Committed message.
Test Orchestration

Participant Application (PA) is responsible for test orchestration. The following state table describes the orchestration logic dependency on the incoming and outgoing messages. 

	
	Start
	Failure
	Recovered

	Commit
	Relay,  transition to Failure
	Relay, transition to Restored
	Relay

	Committed
	N/A
	Drop
	Relay

	Other Coordination/2PC messages
	Relay
	Drop
	Relay


Initialization

1. IA sends tns:LostCommitted to PA.

2. PA registers PS for a Durable2PC protocol on CS.

3. PA responds with application message tns:Response
Message Exchange

(IA initiates Commit)

4. CS sends Durable2PC::Prepare to PS

5. PS sends Durable2PC::Prepared to CS
6. CS sends Durable2PC::Commit to PS
(PS commits and forgets the transaction)
7. PS sends Durable2PC::Committed to CS. 
(Committed message is lost)
(CS Communication timeout occurs)

8. CS re-sends Durable2PC::Commit to CS
9. PS sends Durable2PC::Committed to CS


Success Criteria

PS receives Durable2PC::Commit from PS

CS receives Durable2PC:Committed from PS
 State Diagram Coverage of the 2PC protocol 

Scenario covers the following (State, Event):

Coordinator: (Active, Register), (Preparing, Prepared), (Committing, Comms Timeout), (Committing, Committed)
Participant: (None, RegisterResponse),  (Active, Prepare), (PreparedSuccess, Commit), (None, Commit)
6. Test Scenarios for WS-AtomicTransaction Protocols Composed with WS Security protocols
Scenario #6.1. Composition with SecureConversation. 
This scenario is not defined yet.
7. Use of WS-Addressing Headers in WS-AT and WS-Coordination protocol messages
The messages defined in WS-Coordination and WS-AtomicTransaction can be classified into three types: 
  
         Request messages:  CreateCoordinationContext and Register 
         Reply messages: CreateCoordinationContextResponse and RegisterResponse 
         Notification messages: Commit, Rollback, Committed, Aborted, Prepare, Prepared, ReadOnly and Replay 
  
Request and reply messages follow the standard "Request Reply" pattern as defined in WS-Addressing.  Notification messages follow the standard "one way" pattern as defined in WS-Addressing.  There are two types of notification messages: 
  
         A notification message is a terminal message when it indicates the end of a coordinator/participant relationship.  Committed, Aborted and ReadOnly are terminal messages. 
         A notification message is not a terminal message when it does not indicate the end of a coordinator/participant relationship.  Commit, Rollback, Prepare, Prepared and Replay are not terminal messages. 
  
The following statements define addressing interoperability requirements for the respective WS-Coordination and WS-AtomicTransaction message types: 
  
Request messages 
         MUST include a wsa:MessageID header. 
         MUST include a wsa:ReplyTo header. 
  
Reply messages 
         MUST include a wsa:RelatesTo header, specifying the MessageID from the corresponding Request message. 
  
Non-terminal notification messages 
         MUST include a wsa:ReplyTo header 
  
Terminal notification messages 
         SHOULD NOT include a wsa:ReplyTo header 
  
Notification messages are addressed by both coordinators and participants using the Endpoint References initially obtained during the Register-RegisterResponse exchange.  If a wsa:ReplyTo header is present in a notification message it MAY be used by the recipient, for example in cases where a Coordinator or Participant has forgotten a transaction that is completed and needs to respond to a resent protocol message. Permanent loss of connectivity between a coordinator and a participant in an in-doubt state can result in data corruption. 
  
All messages are delivered using connections initiated by the sender.  Endpoint References MUST contain physical addresses and MUST NOT use well-known "anonymous" endpoint defined in WS-Addressing.
8. Message Snapshots

WS-Coordination Messages

Message CreateCoordinationContext

Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	wsa:MessageID
	Mandatory

	wsa:ReplyTo
	Mandatory

	    wsa:Address
	Mandatory

	    wsa:ReferenceProperties
	Optional

	    wsa:ReferenceParameters
	Optional

	Body
	

	CreateCoordinationContext
	Mandatory

	     Expires
	Optional

	     CoordinationType
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wscoor/CreateCoordinationContext"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor=" http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
http://schemas.xmlsoap.org/ws/2004/10/wscoor/CreateCoordinationContext    

  </wsa:Action>  

  <wsa:MessageID soap:mustUnderstand="1">

   uuid:300bfad6-8011-4b47-81fe-15777523e2bd

  </wsa:MessageID>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

   <wsa:Address>

    http://localhost/WSATWorkShop/I.soap

   </wsa:Address>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/IC.soap

  </wsa:To>

 </soap:Header>

 <soap:Body>

    <wscoor:CreateCoordinationContext>

    
<wscoor:Expires>300000</wscoor:Expires>

<wscoor:CoordinationType>
 
http://schemas.xmlsoap.org/ws/2004/10/wsat
</wscoor:CoordinationType>

    </wscoor:CreateCoordinationContext>

 </soap:Body>

</soap:Envelope>

Message CreateCoordinationContextResponse

Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	wsa:RelatesTo
	Mandatory

	wsa:MessageID
	Optional

	Body
	

	CreateCoordinationContextResponse
	Mandatory

	   CoordinationContext
	Mandatory

	      Identifier
	Mandatory 

	      CoordinationType
	Mandatory

	     RegistrationService
	Mandatory

	        wsa:Address
	Mandatory

	        wsa:ReferenceProperties
	Optional

	        wsa:ReferenceParameters
	Optional


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wscoor/CreateCoordinationContextResponse"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor=" http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  
<wsa:Action soap:mustUnderstand="1">
http://schemas.xmlsoap.org/ws/2004/10/wscoor/CreateCoordinationContextResponse    

  
</wsa:Action>

  
<wsa:MessageID soap:mustUnderstand="1">

   

uuid:300bfad6-8011-4b47-81fe-15777523e2be

  
</wsa:MessageID>

 
<wsa:RelatesTo>

 
uuid:300bfad6-8011-4b47-81fe-15777523e2bd

 
</wsa:RelatesTo>

  
<wsa:To soap:mustUnderstand="1">

   

http://localhost/WSATWorkShop/I.soap

  
</wsa:To>

 </soap:Header>

 <soap:Body>

    <wscoor:CreateCoordinationContextResponse>

    
<wscoor:CoordinationContext>

       

<wscoor:Identifier>uuid:0f05758b-1f0d-4248-a911-90f7bd18ae52</wscoor:Identifier>

 
<wscoor:CoordinationType>

 

http://schemas.xmlsoap.org/ws/2004/10/wsat
 
</wscoor:CoordinationType>

        
<wscoor:RegistrationService>

              <wsa:Address>
 
   http://localhost/WSATWorkShop/IC.soap
 
  </wsa:Address>

        
 <wsa:ReferenceProperties>

 


<footx:TransactionID>

 


  uuid:ac4c2599-0ad9-4b88-ac33-12b765390929



</footx:TransactionID>

 

 </wsa:ReferenceProperties>
 
</wscoor:RegistrationService>

</wscoor:CoordinationContext>

    </wscoor:CreateCoordinationContext>

 </soap:Body>

</soap:Envelope>

Message Register for Completion Protocol

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Registration Service Reference properties
	Mandatory if specified in the EPR

	Registration Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Mandatory

	wsa:ReplyTo
	Mandatory

	    wsa:Address
	Mandatory

	    wsa:ReferenceProperties
	Optional

	    wsa:ReferenceParameters
	Optional

	Body
	

	Register
	Mandatory

	    ProtocolIdentifier
	Mandatory

	    ParticipantProtocolService
	Mandatory

	        wsa:Address
	Mandatory

	        wsa:ReferenceProperties
	Optional

	        wsa:ReferenceParameters
	Optional


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wscoor/Register"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor=" http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
http://schemas.xmlsoap.org/ws/2004/10/wscoor/Register    

  </wsa:Action>

  <wsa:MessageID soap:mustUnderstand="1">

   uuid:300bfad6-8011-4b47-81fe-15777523e2bf

  </wsa:MessageID>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

   <wsa:Address>

    http://localhost/WSATWorkShop/I.soap

   </wsa:Address>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/IC.soap

  </wsa:To>

  <footx:TransactionID soap:mustUnderstand=”1”>

 
uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
  </footx:TransactionID>

 </soap:Header>

 <soap:Body>

    <wscoor:Register>           

 
<wscoor:ProtocolIdentifier>

   

http://schemas.xmlsoap.org/ws/2004/10/wsat/Completion

</wscoor:ProtocolIdentifier>

       <wscoor:ParticipantProtocolService>               

 
<wsa:Address>
 
http://localhost/WSATWorkShop/I.soap
 
</wsa:Address>
            <wsa:ReferenceProperties>

 

 <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       </footx:TransactionID>

             <footx:EnlistmentID>

 
          2f00e898-0702-4583-b8bd-20876b699e3e

       </footx:EnlistmentID>
      </wsa:ReferenceProperties>           

       </wscoor:ParticipantProtocolService>

    </wscoor:Register>

 </soap:Body>

</soap:Envelope>

Message RegisterResponse

Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	wsa:RelatesTo
	Mandatory

	wsa:MessageID
	Optional

	Body
	

	RegisterResponse
	Mandatory

	   CoordinatorProtocolService
	Mandatory

	        wsa:Address
	Mandatory

	        wsa:ReferenceProperties
	Optional

	        wsa:ReferenceParameters
	Optional


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wscoor/RegisterResponse"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor="http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  
<wsa:Action soap:mustUnderstand="1">
http://schemas.xmlsoap.org/ws/2004/10/wscoor/RegisterResponse    

  
</wsa:Action>  


  
<wsa:MessageID soap:mustUnderstand="1">

   

uuid:300bfad6-8011-4b47-81fe-15777523e2ba

  
</wsa:MessageID>

<wsa:RelatesTo>

 

uuid:300bfad6-8011-4b47-81fe-15777523e2bf

 
</wsa:RelatesTo>  

 </soap:Header>

 <soap:Body>

    <wscoor:RegisterResponse>

        <wscoor:CoordinatorProtocolService>
 
     <wsa:Address>
 


http://localhost/WSATWorkShop/I.soap
 
     </wsa:Address>

            <wsa:ReferenceParameters>

 

 <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
                </footx:TransactionID>

              
 <footx:EnlistmentID>

 
          12cab914-ec4d-400c-ac2f-47a9b9228b5b

       

 </footx:EnlistmentID>

            </wsa:ReferenceParameters>

        </wscoor:CoordinatorProtocolService>

    </wscoor:RegisterResponse>

 </soap:Body>

</soap:Envelope>

Message Register for Volatile2PC protocol

Same as Register for Completion protocol, except for the protocol identifier.

Action used by this message:

http://schemas.xmlsoap.org/ws/2004/10/wscoor/Register

The Body element of this message: 

<soap:Body>

    <wscoor:Register>           

 
<wscoor:Protocol>

   

http://schemas.xmlsoap.org/ws/2004/10/wsat/Volatile2PC

</wscoor:Protocol>

       <wscoor:ParticipantProtocolService>

            <wsa:Address>
 
http://localhost/WSATWorkShop/I.soap
 
</wsa:Address>
            <wsa:ReferenceProperties>

 

 <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       </footx:TransactionID>

             <footx:EnlistmentID>

 
          2f00e898-0702-4583-b8bd-20876b699e3e

       </footx:EnlistmentID>

      </wsa:ReferenceProperties>            

       </wscoor:ParticipantProtocolService>

    </wscoor:Register>

 </soap:Body>
Message Register for Durable2PC protocol

Same as Register for Completion protocol, except for the protocol identifier.

Action used by this message:

http://schemas.xmlsoap.org/ws/2004/10/wscoor/Register

The Body element of this message: 

<soap:Body>

    <wscoor:Register>           

 
<wscoor:Protocol>

   

http://schemas.xmlsoap.org/ws/2004/10/wsat/Durable2PC

</wscoor:Protocol>

       <wscoor:ParticipantProtocolService>

            <wsa:Address>

 
http://localhost/WSATWorkShop/I.soap
 
</wsa:Address>

            <wsa:ReferenceProperties>

 

 <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       </footx:TransactionID>

             <footx:EnlistmentID>

 
          2f00e898-0702-4583-b8bd-20876b699e3e

       </footx:EnlistmentID>

            </wsa:ReferenceProperties>            

       </wscoor:ParticipantProtocolService>

    </wscoor:Register>

 </soap:Body>
WS-AtomicTransaction Messages, Completion Protocol
Message Completion::Commit

Message Parts.

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Coordinator Protocol Service Reference properties
	Mandatory if specified in the CoordinatorProtocolService EPR

	Coordinator Protocol Service Reference parameters
	Mandatory if specified in the CoordinatorProtocolService EPR

	wsa:MessageID
	Mandatory

	wsa:ReplyTo
	Mandatory

	    wsa:Address
	Mandatory

	    wsa:ReferenceProperties
	Optional

	    wsa:ReferenceParameters
	Optional

	Body
	

	Commit
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/Commit"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor=" http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/Commit    

  </wsa:Action>

  <wsa:MessageID soap:mustUnderstand="1">

    
uuid:300bfad6-8011-4b47-81fe-15777523e2bf

  </wsa:MessageID>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

          <wsa:Address>

     
http://localhost/WSATWorkShop/I.soap

           </wsa:Address>

           <wsa:ReferenceProperties>

 
 
<footx:TransactionID>

 
          

uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       

</footx:TransactionID>

             

<footx:EnlistmentID>

 
          

2f00e898-0702-4583-b8bd-20876b699e3e

       

</footx:EnlistmentID>

            </wsa:ReferenceProperties>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/IC.soap

  </wsa:To>

   <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
   </footx:TransactionID>

   <footx:EnlistmentID>

 
          12cab914-ec4d-400c-ac2f-47a9b9228b5b

   </footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:Commit xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>
</soap:Envelope>

Message Completion::Committed

Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Participant Protocol Service Reference properties
	Mandatory if specified in the EPR

	Participant Protocol Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Optional

	Body
	

	Committed
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/Committed"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor="http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  
<wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/Committed

  
</wsa:Action>

<wsa:MessageID soap:mustUnderstand="1">

    

uuid:300bfad6-8011-4b47-81fe-15777523e2bf

</wsa:MessageID>


<wsa:To soap:mustUnderstand="1">

   

http://localhost/WSATWorkShop/I.soap

  
</wsa:To>

      
<footx:TransactionID soap:mustUnderstand=”1”>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
</footx:TransactionID>

      
<footx:EnlistmentID soap:mustUnderstand=”1”>

 
          2f00e898-0702-4583-b8bd-20876b699e3e

       
</footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:Committed xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>

</soap:Envelope>

Message Completion::Rollback

Message Parts.

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Coordinator Protocol Service Reference properties
	Mandatory if specified in the EPR

	Coordinator Protocol Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Mandatory

	wsa:ReplyTo
	Mandatory

	    wsa:Address
	Mandatory

	    wsa:ReferenceProperties
	Optional

	Body
	

	Rollback
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/Rollback"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor=" http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/Rollback    

  </wsa:Action>

  <wsa:MessageID soap:mustUnderstand="1">

    
uuid:300bfad6-8011-4b47-81fe-15777523e2bf

  </wsa:MessageID>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

          <wsa:Address>

     
http://localhost/WSATWorkShop/I.soap

           </wsa:Address>

           <wsa:ReferenceProperties>

 
 
<footx:TransactionID>

 
          

uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       

</footx:TransactionID>

             

<footx:EnlistmentID>

 
          

2f00e898-0702-4583-b8bd-20876b699e3e

       

</footx:EnlistmentID>

            </wsa:ReferenceProperties>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/IC.soap

  </wsa:To>

   <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
   </footx:TransactionID>

   <footx:EnlistmentID>

 
          12cab914-ec4d-400c-ac2f-47a9b9228b5b

   </footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:Rollback xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>
</soap:Envelope>

Message Completion::Aborted

Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Participant Protocol Service Reference properties
	Mandatory if specified in the EPR

	Participant Protocol Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Optional

	Body
	

	Aborted
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/Aborted"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor="http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  
<wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/Aborted

  
</wsa:Action>

<wsa:MessageID soap:mustUnderstand="1">

    

uuid:300bfad6-8011-4b47-81fe-15777523e2bf

</wsa:MessageID>


<wsa:To soap:mustUnderstand="1">

   

http://localhost/WSATWorkShop/I.soap

  
</wsa:To>

      
<footx:TransactionID soap:mustUnderstand=”1”>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
</footx:TransactionID>

      
<footx:EnlistmentID soap:mustUnderstand=”1”>

 
          2f00e898-0702-4583-b8bd-20876b699e3e

       
</footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:Aborted xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>

</soap:Envelope>

WS-AtomicTransaction Messages, 2PC Protocols

Messages for Volatile and Durable 2PC protocols are identical, this paragraph contains Durable2PC messages. 

Message Durable2PC::Prepare

Message Parts.

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Participant Protocol Service Reference properties
	Mandatory if specified in the EPR

	Participant Protocol Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Mandatory

	wsa:ReplyTo
	Mandatory

	    wsa:Address
	Mandatory

	    wsa:ReferenceProperties
	Optional

	    wsa:ReferenceParameters
	Optional

	Body
	

	Prepare
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/Prepare"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor=" http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/Prepare    

  </wsa:Action>

  <wsa:MessageID soap:mustUnderstand="1">

    
uuid:300bfad6-8011-4b47-81fe-15777523e2bf

  </wsa:MessageID>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

          <wsa:Address>

     
http://localhost/WSATWorkShop/I.soap

           </wsa:Address>

           <wsa:ReferenceParameters>

 
 
<footx:TransactionID>

 
          

uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       

</footx:TransactionID>

             

<footx:EnlistmentID>

 
          

2f00e898-0702-4583-b8bd-20876b699e3e

       

</footx:EnlistmentID>

            </wsa:ReferenceParameters>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/I.soap

  </wsa:To>

   <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
   </footx:TransactionID>

   <footx:EnlistmentID>

 
          12cab914-ec4d-400c-ac2f-47a9b9228b5b

   </footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:Prepare xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>
</soap:Envelope>

Message Durable2PC::Prepared

Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	wsa:ReplyTo
	Optional

	    wsa:Address
	Optional

	    wsa:ReferenceProperties
	Optional

	    wsa:ReferenceParameters
	Optional

	Coordinator Protocol Service Reference properties
	Mandatory if specified in the EPR

	Coordinator Protocol Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Optional

	Body
	

	Prepared
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/Prepared"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor="http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  
<wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/Prepared

  
</wsa:Action>

<wsa:MessageID soap:mustUnderstand="1">

    

uuid:300bfad6-8011-4b47-81fe-15777523e2bf

</wsa:MessageID>


<wsa:To soap:mustUnderstand="1">

   

http://localhost/WSATWorkShop/I.soap

  
</wsa:To>

 
<wsa:ReplyTo soap:mustUnderstand=“1”>

          <wsa:Address>

     
      http://localhost/WSATWorkShop/I.soap

           </wsa:Address>

           <wsa:ReferenceProperties>

 
 
<footx:TransactionID>

 
          

uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       

</footx:TransactionID>

             

<footx:EnlistmentID>

 
          

2f00e898-0702-4583-b8bd-20876b699e3e

       

</footx:EnlistmentID>

            </wsa:ReferenceProperties>

  
</wsa:ReplyTo>

      
<footx:TransactionID soap:mustUnderstand=”1”>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
</footx:TransactionID>

      
<footx:EnlistmentID soap:mustUnderstand=”1”>

 
          2f00e898-0702-4583-b8bd-20876b699e3e

       
</footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:Prepared xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>

</soap:Envelope>

Message Durable2PC::Commit

Message structure is identical to Completion::Commit, except that wsa:To and wsa:ReplyTo point to Participant and Coordinator’s protocol service respectively.

Message Durable2PC::Committed

Message structure is identical to Completion::Committed, except that wsa:To and wsa:ReplyTo point to Coordinator’s and Participant’s protocol service respectively.

Message Durable2PC::Rollback

Message structure is identical to Completion::Rollback, except that wsa:To and wsa:ReplyTo point to Participant and Coordinator’s protocol service respectively.

Message Durable2PC::Aborted

Message structure is identical to Completion::Committed, except that 
· wsa:To and wsa:ReplyTo point to Coordinator’s and Participant’s protocol service respectively, 

· Action is http://schemas.xmlsoap.org/ws/2004/10/wsat/Aborted

· Body contains wsat:Aborted element.
Message Durable2PC::ReadOnly

Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Coordinator Protocol Service Reference properties
	Mandatory if specified in the EPR

	Coordinator Protocol Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Optional

	Body
	

	  ReadOnly
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/ReadOnly"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor="http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  
<wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/ReadOnly

  
</wsa:Action>

<wsa:MessageID soap:mustUnderstand="1">

    

uuid:300bfad6-8011-4b47-81fe-15777523e2bf

</wsa:MessageID>


<wsa:To soap:mustUnderstand="1">

   

http://localhost/WSATWorkShop/I.soap

  
</wsa:To>

      
<footx:TransactionID soap:mustUnderstand=”1”>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
</footx:TransactionID>

      
<footx:EnlistmentID soap:mustUnderstand=”1”>

 
          2f00e898-0702-4583-b8bd-20876b699e3e

       
</footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:ReadOnly xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>

</soap:Envelope>

Message 2PC::Replay

Message Parts.

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	Coordinator Protocol Service Reference properties
	Mandatory if specified in the EPR

	Coordinator Protocol Service Reference parameters
	Mandatory if specified in the EPR

	wsa:MessageID
	Mandatory

	wsa:ReplyTo
	Mandatory

	    wsa:Address
	Mandatory

	    wsa:ReferenceProperties
	Optional

	    wsa:ReferenceParameters
	Optional

	Body
	

	Replay
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://schemas.xmlsoap.org/ws/2004/10/wsat/Replay"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wscoor=" http://schemas.xmlsoap.org/ws/2004/10/wscoor"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 

   xmlns:footx=”urn:foo-at-extension”>

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
 
http://schemas.xmlsoap.org/ws/2004/10/wsat/Replay    

  </wsa:Action>

  <wsa:MessageID soap:mustUnderstand="1">

    
uuid:300bfad6-8011-4b47-81fe-15777523e2bf

  </wsa:MessageID>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

          <wsa:Address>

     
http://localhost/WSATWorkShop/I.soap

           </wsa:Address>

           <wsa:ReferenceProperties>

 
 
<footx:TransactionID>

 
          

uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
       

</footx:TransactionID>

             

<footx:EnlistmentID>

 
          

2f00e898-0702-4583-b8bd-20876b699e3e

       

</footx:EnlistmentID>

            </wsa:ReferenceProperties>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/IC.soap

  </wsa:To>

   <footx:TransactionID>

 
          uuid:ac4c2599-0ad9-4b88-ac33-12b765390929
   </footx:TransactionID>

   <footx:EnlistmentID>

 
          12cab914-ec4d-400c-ac2f-47a9b9228b5b

   </footx:EnlistmentID>

 </soap:Header>

<soap:Body>

    <wsat:Replay xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"/>

 </soap:Body>
</soap:Envelope>

Test Application 

Request Message to Responder P
Message Parts

	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	wsa:MessageID
	Mandatory

	wsa:ReplyTo
	Mandatory

	    wsa:Address
	Mandatory

	    wsa:ReferenceProperties
	Optional

	CoordinationContext
	Mandatory

	      Identifier
	Mandatory 

	      CoordinationType
	Mandatory

	      RegistrationService
	Mandatory

	        wsa:Address
	Mandatory

	        wsa:ReferenceProperties
	Optional

	        wsa:ReferenceParameters
	Optional

	Body
	

	   tns:Commit
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://fabrikam123.com/ParticipantPortType/Commit"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wsat="http://schemas.xmlsoap.org/ws/2004/10/wsat"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
 
http://fabrikam123.com/ParticipantPortType/Commit    

  </wsa:Action>

  <wsa:MessageID soap:mustUnderstand="1">

   uuid:300bfad6-8011-4b47-81fe-15777523e2cd

  </wsa:MessageID>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

   <wsa:Address>

    http://localhost/WSATWorkShop/I.soap

   </wsa:Address>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/P.soap

  </wsa:To>

  <wscoor:CoordinationContext soap:mustUnderstand=”1”>

     
<wscoor:Identifier>uuid:0f05758b-1f0d-4248-a911-90f7bd18ae52</wscoor:Identifier>

<wscoor:CoordinationType>


http://schemas.xmlsoap.org/ws/2004/10/wsat
</wscoor:CoordinationType>

       <wscoor:RegistrationService>

       
 
<wsa:Address>http://localhost/WSATWorkShop/IC.soap</wsa:Address>

       
</wscoor:RegistrationService>

 </wscoor:CoordinationContext>

 </soap:Header>

 <soap:Body>

    <Commit xmlns=”http://fabrikam123.com”/>    
 </soap:Body>

</soap:Envelope>
Response Message to Requester I
	Name
	Mandatory?

	Header
	

	wsa:Action
	Mandatory

	wsa:To
	Mandatory

	wsa:RelatesTo
	Mandatory

	wsa:MessageID
	Optional

	Reference Properties from I Application EPR
	Mandatory if specified in the EPR  

	Reference Parameters from I Application EPR
	Mandatory if specified in the EPR  

	Body
	

	   tns:Response
	Mandatory


Content-Type: text/xml; charset=utf-8

SOAPAction: "http://fabrikam123.com/InitiatorPortType/Response"

Content-Length: 1239

Expect: 100-continue

Connection: Keep-Alive

Host: localhost

<?xml version="1.0" encoding="utf-8"?>

<soap:Envelope

   xmlns:wsat=" http://schemas.xmlsoap.org/ws/2004/10/wsat"

   xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing"

   xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">

 <soap:Header>

  <wsa:Action soap:mustUnderstand="1">
 
http://fabrikam123.com/InitiatorPortType/Response    

  </wsa:Action>

  <wsa:MessageID soap:mustUnderstand="1">

   uuid:300bfad6-8011-4b47-81fe-15777523e2cd

  </wsa:MessageID>

  <wsa:RelatesTo>

uuid:300bfad6-8011-4b47-81fe-15777523e2bf

  </wsa:RelatesTo>

  <wsa:ReplyTo soap:mustUnderstand=“1”>

   <wsa:Address>

    http://localhost/WSATWorkShop/I.soap

   </wsa:Address>

  </wsa:ReplyTo>

  <wsa:To soap:mustUnderstand="1">

   http://localhost/WSATWorkShop/P.soap

  </wsa:To>

  </soap:Header>

 <soap:Body>

    <Response xmlns=”http://fabrikam123.com”/>    
 </soap:Body>

</soap:Envelope>

Test Application WSDL
<?xml version="1.0" encoding="utf-8"?>

<definitions 


xmlns:s="http://www.w3.org/2001/XMLSchema" 


xmlns:tns="http://fabrikam123.com" 


targetNamespace="http://fabrikam123.com"

    xmlns="http://schemas.xmlsoap.org/wsdl/">

    <types>

        <s:schema elementFormDefault="qualified" targetNamespace="http://fabrikam123.com">

            <s:complexType name="TestMessageType">

                <s:sequence />

            </s:complexType>

            <s:element name="Response" type="tns:TestMessageType" />

            <s:element name="CompletionCommit" type="tns:TestMessageType" /> 

            <s:element name="CompletionRollback" type="tns:TestMessageType" />

            <s:element name="Commit" type="tns:TestMessageType" />

            <s:element name="Rollback" type="tns:TestMessageType" />

            <s:element name="Phase2Rollback" type="tns:TestMessageType" />

            <s:element name="Readonly" type="tns:TestMessageType" />

            <s:element name="VolatileAndDurable" type="tns:TestMessageType" />

            <s:element name="EarlyReadonly" type="tns:TestMessageType" />

            <s:element name="EarlyAborted" type="tns:TestMessageType" />

            <s:element name="ReplayAbort" type="tns:TestMessageType" />

            <s:element name="ReplayCommit" type="tns:TestMessageType" />

            <s:element name="RetryPreparedCommit" type="tns:TestMessageType" />

            <s:element name="RetryPreparedAbort" type="tns:TestMessageType" />

            <s:element name="RetryCommit" type="tns:TestMessageType" />

            <s:element name="RetryReplay" type="tns:TestMessageType" />

            <s:element name="PreparedAfterTimeout" type="tns:TestMessageType" />

            <s:element name="LostCommitted" type="tns:TestMessageType" />           

        </s:schema>

    </types>

    <message name="CompletionCommit">

        <part name="parameters" element="tns:CompletionCommit" />

    </message>

    <message name="CompletionRollback">

        <part name="parameters" element="tns:CompletionRollback" />

    </message>

    <message name="Commit">

        <part name="parameters" element="tns:Commit" />

    </message>

    <message name="Rollback">

        <part name="parameters" element="tns:Rollback" />

    </message>

    <message name="Phase2Rollback">

        <part name="parameters" element="tns:Phase2Rollback" />

    </message>

    <message name="Readonly">

        <part name="parameters" element="tns:Readonly" />

    </message>

    <message name="VolatileAndDurable">

        <part name="parameters" element="tns:VolatileAndDurable" />

    </message>

    <message name="EarlyReadonly">

        <part name="parameters" element="tns:EarlyReadonly" />

    </message>

    <message name="EarlyAborted">

        <part name="parameters" element="tns:EarlyAborted" />

    </message>

    <message name="ReplayAbort">

        <part name="parameters" element="tns:ReplayAbort" />

    </message>

    <message name="ReplayCommit">

        <part name="parameters" element="tns:ReplayCommit" />

    </message>

    <message name="RetryPreparedCommit">

        <part name="parameters" element="tns:RetryPreparedCommit" />

    </message>

    <message name="RetryPreparedAbort">

        <part name="parameters" element="tns:RetryPreparedAbort" />

    </message>

    <message name="RetryCommit">

        <part name="parameters" element="tns:RetryCommit" />

    </message>

    <message name="RetryReplay">

        <part name="parameters" element="tns:RetryReplay" />

    </message>

    <message name="PreparedAfterTimeout">

        <part name="parameters" element="tns:PreparedAfterTimeout" />

    </message>

    <message name="LostCommitted">

        <part name="parameters" element="tns:LostCommitted" />

    </message>

    <message name="Response">

        <part name="parameters" element="tns:Response" />

    </message>

    <portType name="InitiatorPortType">

        <operation name="Response">

            <input name="Response" message="tns:Response" />

        </operation>

    </portType>

    <portType name="ParticipantPortType">

        <operation name="CompletionCommit"><!-- Scenario 1.1 -->

            <input name="CompletionCommit" message="tns:CompletionCommit" />

        </operation>

        <operation name="CompletionRollback"><!-- Scenario 1.2 -->

            <input name="CompletionRollback" message="tns:CompletionRollback" />

        </operation>

        <operation name="Commit"><!-- Scenario 2.1 -->

            <input name="Commit" message="tns:Commit" />

        </operation>

        <operation name="Rollback"><!-- Scenario 2.2 -->

            <input name="Rollback" message="tns:Rollback" />

        </operation>

        <operation name="Phase2Rollback"><!-- Scenario 3.1 -->

            <input name="Phase2Rollback" message="tns:Phase2Rollback" />

        </operation>

        <operation name="Readonly"><!-- Scenario 3.2 -->

            <input name="Readonly" message="tns:Readonly" />

        </operation>

        <operation name="VolatileAndDurable"><!-- Scenario 3.3 -->

            <input name="VolatileAndDurable" message="tns:VolatileAndDurable" />

        </operation>

        <operation name="EarlyReadonly"><!-- Scenario 4.1 -->

            <input name="EarlyReadonly" message="tns:EarlyReadonly" />

        </operation>

        <operation name="EarlyAborted"><!-- Scenario 4.2 -->

            <input name="EarlyAborted" message="tns:EarlyAborted" />

        </operation>

        <operation name="ReplayAbort"><!-- Scenario 5.1 -->

            <input name="ReplayAbort" message="tns:ReplayAbort" />

        </operation>

        <operation name="ReplayCommit"><!-- Scenario 5.2 -->

            <input name="ReplayCommit" message="tns:ReplayCommit" />

        </operation>

        <operation name="RetryPreparedCommit"><!-- Scenario 5.3 -->

            <input name="RetryPreparedCommit" message="tns:RetryPreparedCommit" />

        </operation>

        <operation name="RetryPreparedAbort"><!-- Scenario 5.4 -->

            <input name="RetryPreparedAbort" message="tns:RetryPreparedAbort" />

        </operation>        

        <operation name="RetryCommit"><!-- Scenario 5.5 -->

            <input name="RetryCommit" message="tns:RetryCommit" />

        </operation>

        <operation name="RetryReplay"><!-- Scenario 5.6 -->

            <input name="RetryReplay" message="tns:RetryReplay" />

        </operation>

        <operation name="PreparedAfterTimeout"><!-- Scenario 5.7 -->

            <input name="PreparedAfterTimeout" message="tns:PreparedAfterTimeout" />

        </operation>

        <operation name="LostCommitted"><!-- Scenario 5.8 -->

            <input name="LostCommitted" message="tns:LostCommitted" />

        </operation>

    </portType>

</definitions>
A1. Example of Test Orchestration

This section describes an example of the solution IA or PA could use for the test orchestration required in scenarios in Section 5.

Consider Scenario 5.3 as an example. IA is required to perform additional test orchestration for this scenario. The approach described below introduces an intermediary “Man In the Middle”(MIM) controlled by IA, to facilitate additional test orchestration of the message exchange between actual Initiator and Participant(s) protocol and registration services. IA configures such intermediary to send messages to PA's application, protocol and registration services, and receive messages on behalf of IA.

Man In the Middle (MIM) follows a simple state diagram for each instance of the message exchange (conversation instance) corresponding to a particular scenario. Depending on what state MIM is in for a conversation instance it will

· change EPRs and relay messages to ensure that subsequent protocol messages for a particular Scenario communication are sent through the Man In the Middle and carry unique ID that identifies scenario and particular conversation instance.

· Relay messages

· Drop messages

For each scenario conversation instance MIM can reside in one of the following three states:

· Active – waiting on application message to start conversation instance that corresponds to a scenario

· Init – modifying application and registration messages to ensure that subsequent protocol messages for a particular Scenario communication are sent through the Man In the Middle and carry unique ID that identifies scenario and this conversation instance. 

· Scenario Specific States – relaying or dropping particular protocol messages depending on scenario orchestration needs

The following State table for a sample Man In The Middle implementation illustrates this behavior:

	 
	Active
	Init
	Scenario Specific States

	Scenario App Message
	Change Registration Service EPR to point to MiM and add Ref property to identify scenario and conversation instance. Forward modified message. Transition to Init State.
	N/A
	N/A

	Register
	N/A
	Change Participant Protocol Service and ReplyTo EPRs to point to MiM and add a reference property to both to identify scenario and conversation instance. Forward modified message
	N/A

	RegisterResponse
	N/A
	Change Coordinator's Protocol Service EPR to point to MiM and add a reference property to both to identify scenario and conversation instance. Forward modified message. Transition to Scenario Specific States.
	N/A

	Protocol Messages
	Relay
	Relay
	Scenario Specific actions (drop or relay)


If scenario involves SOAP level security and MiM is a standalone component that communicates with both parties over wire, updating EPRs may be problematic. In this case MiM needs to have access to all keys used in the communication.
A2. Test Coverage

2PC Protocol State Diagram Coverage

	Atomic Transaction 2PC protocol

(Coordinator View)

	Inbound

Events
	States

	
	None
	Active
	Preparing
	Prepared
	PreparedSuccess
	Committing
	Aborting

	Register
	Out of Scope
	Covered
	Covered
	Out of Scope
	Out of Scope
	Out of Scope
	Out of Scope

	Prepared
	Covered
	Out of Scope
	Covered
	Out of Scope
	Out of Scope
	Out of Scope
	Covered

	ReadOnly
	Out of Scope
	Covered
	Covered
	Out of Scope
	Out of Scope
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