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or other proprietary rights which may cover technology that may be required to implement this
specification. Please address the information to the OASIS President.
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copyrights defined in the OASIS Intellectual Property Rights document must be followed, or as required to
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The limited permissions granted above are perpetual and will not be revoked by OASIS or its successors
or assigns.
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1 Introduction

1.1 Scope

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

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:
face-to-face (f2f) interop events and online interop testing. Given the time constraints for test execution

during a f2f 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 online AT interop testing:

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 SSL.

1.2 Test Approach

The goal of the interop tests in this document is to

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

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

1.3 Namespaces

The following namespaces are used in this document

o U L

Prefix Namespace ‘ Description
wsa http://www.w3.0rg/2005/08/addressing WS-Addressing [ Deleted: W
. . | Field Code Changed
wscoor Jhttp://docs.oasis-open.org/ws-tx/wscoor/2006/06 WS-Coordination
[ Deleted: W
wsat Jhttp://docs.oasis-open.org/ws-tx/wsat/2006/06 WS-AT t Field Code Changed
tns http://fabrikam123.com Test Application [ Deleted: W
Field Code Ch d
Jootx urn:foo-at-extension sample WS-AT | Field Code Change
extensions URI [Dehted: T
[ Deleted: F
[ Deleted: 7
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1.4 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.

1.5 Terminology

The key words “MUST”, “MUST NOT”, “REQUIRED", “SHALL", “SHALL NOT", “SHOULD", “SHOULD
NOT", “RECOMMENDED", “MAY”, and “OPTIONAL” in this document are to be interpreted as described
in Error! Reference source not found..

1.6 Normative References

1.7 Non-Normative References

[RFC2119] S. Bradner, Key words for use in RFCs to Indicate Requirement Levels,
http://www.ietf.org/rfc/rfc2119.txt, IETF RFC 2119, March 1997.

[SOAP] W3C Note, "SOAP: Simple Object Access Protocol 1.1,"
http://www.w3.0rg/TR/2000/NOTE-SOAP-20000508, 08 May 2000.

[URI] T. Berners-Lee, R. Fielding, L. Masinter, "Uniform Resource Identifiers (URI):

Generic Syntax," RFC 2396, http://www.ietf.org/rfc/rfc2396.txt, MIT/LCS, U.C.
Irvine, Xerox Corporation, August 1998.
[XML-ns] W3C Recommendation, "Namespaces in XML,"
http://www.w3.0rg/TR/1999/REC-xml-names-19990114, 14 January 1999.
[XML-Schemal] W3C Recommendation, "XML Schema Part 1: Structures,"
http://www.w3.0rg/TR/2001/REC-xmischema-1-20010502, 2 May 2001.
[XML-Schema2] W3C Recommendation, "XML Schema Part 2: Datatypes,"
http://www.w3.0rg/TR/2001/REC-xmiIschema-2-20010502, 2 May 2001.

o U

[WSADDR] Web Services Addressing (WS-Addressing) 1.0, W3C Recommendation,
http://www.w3.0rg/2005/08/addressing.
[WSCOOR] Web Services Coordination (WS-Coordination)
http://docs.oasis-open.org/ws-tx/wscoor/2006/06, [ Deleted:
[WSAT] Web Services Atomic Transaction (WS-AtomicTransaction)  Deleted: .
Jhttp://docs.oasis-open.org/ws-tx/wsat/2006/06. { Deleted:
[WSDL] Web Services Description Language (WSDL) 1.1
http://www.w3.0rg/TR/2001/NOTE-wsdI-20010315. | Field Code Changed
[WSPOLICY] Web Services Policy Framework (WS-Policy),

http://schemas.xmlsoap.org/ws/2004/09/policy, VeriSign, Microsoft, Sonic
Software, IBM, BEA Systems, SAP, September 2004.

[WSSec] OASIS Standard 200401, March 2004, "Web Services Security: SOAP Message
Security 1.0 (WS-Security 2004)", http://docs.oasis-open.org/wss/2004/01/oasis-
200401-wss-soap-message-security-1.0.pdf.

[WSSecPolicy] Web Services Security Policy Language (WS-SecurityPolicy),
http://schemas.xmlsoap.org/ws/2005/07/securitypolicy, Microsoft, VeriSign, IBM,
and RSA Security Inc., July 2005.

[WSSecConv Web Services Secure Conversation Language (WS-SecureConversation),
http://schemas.xmlsoap.org/ws/2005/02/sc, OpenNetwork, Layer7, Netegrity,
Microsoft, Reactivity, IBM, VeriSign, BEA Systems, Oblix, RSA Security, Ping
Identity, Westbridge, Computer Associates, February 2005.

[WSTrust] Web Services Trust Language (WS-Trust),
http://schemas.xmlsoap.org/ws/2005/02/trust, OpenNetwork, Layer7, Netegrity,
Microsoft, Reactivity, VeriSign, IBM, BEA Systems, Oblix, RSA Security, Ping

Identity, Westbridge, Computer Associates, February 2005. [Deleted- p
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103
104
105

106
107
108

2 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.

2.1 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:

Implementation A Implementation B
InitiatorApp (1A CoordinatorProtocolService ParticipantProtocolService ParticipantApp (PA

(Cs) (PS)

tns:Request()

\ \
| |
i i
! !
Il Il
i i
| _wscoor:RegisterRequest() |
‘ I

I

I

I

wscoor:RegisterResponse()

tns:Response()

<

- >

I
Il
!
[
|
!
[ !
[ I
! |
| wsat:Protocol() !
| I
[ I
[ I
| I
[ \
[ [

In the first phase, the two implementations agree on the scenario being tested and exchange EPRs for
the coordination services being tested.

The 1A 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
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109
110

111
112
113
114

115
116
117

118
119

120
121
122

123
124
125
126
127
128

129

130

131
132
133
134

135
136

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 1A’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 I1A’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.

2.2 Roles used in Test Scenarios

The test scenarios will use the following roles

1. Initiator Application (I1A)

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.
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137 3 Test Scenarios

138

139 Note: Even though the WS-Coordination [WSCOOR] specification allows use of anonymous

140 (http://www.w3.0rg/2005/08/addressing/anonymous”) wsa:ReplyTo message header element in

141 accordance with WS-Addressing 1.0 Core specification [WSADDR], the test scenario endpoints MUST
142 use addressable non-anonymous wsa:ReplyTo addresses for Register and CreateCoordinationContext
143 messages (part of Registration and Activation service message exchanges).

144 1. Test Scenarios for Completion Protocol

145  The test scenarios in this section use a slightly modified version of the test application. Participant
146  Application PA uses coordination service of IA to create a transaction and then register for Completion
147 protocol.

148

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

151 Scenario #1.1. CompletionCommit.
152 Description: PA creates and commits a Transaction on the IA’s Coordinator CS..

153 Initialization

154 1. 1A sends app message tns:CompletionCommit to PA, that contains endpoint address of the
155 Initiator's Application Coordination Service (CS) in the Body.
156 2. PA sends app message tns:Response to IA

157  Message Exchange

158 3. PA sends wscoor:CreateCoordinationContext(wsat) to CS
159 4. CS sends wscoor:CreateCoordinationContextResponse to PA
160 5. PA-registers PS for Completion
161 6. PA initiates commit using PS

162 7. PS sends Completion::Commit to CS

163 8. CS sends Completion::Committed to PS.

164  Success Criteria

165  CS receives Completion::Commit from PS
166 PS receives Completion::Committed from CS

167 Scenario #1.2. CompletionRollback
168  Description: PA creates and rolls-back a Transaction on the IA’'s Coordinator CS.

169 Initialization

170 1. IA sends app message tns:CompletionRollback to PA, that contains endpoint address of the
171 Initiator’s Application Coordination Service (CS) in the Body.
172 2. PA sends app message tns:Response to IA
173  Message Exchange
[ Deleted: 7
174 3. PA sends wscoor:CreateCoordinationContext(wsat) to CS [ Deleted: 45
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177
178

179

180
181

182

183
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185

186
187

188

189
190
191

192

193

194
195
196

197
198

199

200

201

202
203
204
205

206
207
208
209

210
211
212

CS sends wscoor:CreateCoordinationContextResponse to PA
PA registers PS for Completion

PS sends Completion::Rollback to CS.

CS sends Completion::Aborted to PS.

No ok~

Succ ess 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. 1A sends application message tns:Commit to PA
2. PA registers PS with CS for the Durable2PC protocol
3. PA sends app 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 (1A).
Initialization

1. 1A sends tns:Rollback to PA
2. PAregisters PS for Durable2PC on CS
3. PA sends tns:Response to I1A

wstx-wsat-1.1-interop_scenarios-wd-08 August 14, 2006
Copyright © OASIS Open 2006. All Rights Reserved. Page 9 of 45,

[ Deleted: 7

{ Deleted: 45




213

214
215

216
217

218
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221

222
223
224

225
226

227

228
229
230
231
232
233

234

235
236
237
238

239

240
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251
252

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. 1A 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.
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Success Criteria:

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-rregisters PS1 for Durable2PC protocol on CS
3. PA-rregisters PS2 for Durable2PC protocol on CS
4. PA sends application message tns:Response to I1A

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
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293
294
295

296

297
298
299

300

301
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303
304
305
306
307
308

309
310

311

312
313
314

315

316

317
318

319
320

321

322
323

324
325
326
327
328

329

330
331
332

333

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. PAregisters PS1 with CS for Volatile2PC protocol
3. PA-replies to IA with tns:Response app message

Message Exchange

(IA initiates Commit)

CS sends Volatile2PC::Prepare to PS1

PS1 registers PS2 with CS for a Durable2PC protocol
PS1 sends Volatile2PC::ReadOnly to CS

CS sends Durable2PC::Prepare to PS2

PS2 sends Durable2PC::Prepared to CS.

CS sends Durable2PC::Commit to PS2

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

©® N O

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

wstx-wsat-1.1-interop_scenarios-wd-08 August 14, 2006
Copyright © OASIS Open 2006. All Rights Reserved. Page 12 of 45,

[ Deleted: 7

{ Deleted: 45




334

335
336

337
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339
340

341
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343

344
345
346
347

348
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350
351

352

353
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355
356

357

358
359
360

361

362

363
364
365

366
367
368

369

370
371
372
373

Message Exchange

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

(I initiates Commit)

CS sends Durable2PC::Prepare to PS2
PS2 sends Durable2PC::Prepared to CS
CS sends Durable2PC::Commit to PS2

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

© No

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. 1A sends an application message tns:EarlyAborted request to PA
2. PAregisters PS2 with CS for Durable2PC protocol.
3. PA-registers PS1 with CS for Volatile2PC protocol.

Message Exchange

PS1 sends async Volatile2PC::Aborted to CS
PA sends application response message tns:Response to IA.
CS sends Durable2PC::RollBack to PS2

(Transaction is aborted)
7. PS2 sends Durable2PC::Aborted to CS

o oA

Success Criteria

CS receives Durable2PC:Aborted from PS2
AND
PS2 receives Durable2PC:Rollback from CS
AND
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403
404
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411

412

413
414

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. ReplayCommit.

Description: PA registers PS for Durable2PC, IA initiates commit, PS suffers from internal recoverable
failure after receiving Durable2PC::Commit, sends 2PC::Prepared back to Coordinator upon recovery.
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)

CS sends Durable2PC::Prepare to PS

PS sends Durable2PC::Prepared to CS

CS sends Durable2PC::Commit to PS

(PS suffers from internal failure)

(PA prevents any re-sent Commit from reaching PS)
Upon recovery, PS sends 2PC::Prepared to CS

CS re-sends Durable2PC::Commit to PS

PS sends Durable2PC::Committed to CS

wnN e

2

Success Criteria

CS receives 2PC::Prepared (second one) from PS AND CS receives Durable2PC::Committed from PS.
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438
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441

442
443
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448

State Diagram Coverage of the 2PC protocol

Scenario covers the following (State, Event):

Coordinator (for PS):
(Active, Register), (Preparing, Prepared), (Committing, Prepared), (Committing, Committed)

Participant (PS): (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Commit)

Scenario #5.2. 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 (1A) is responsible for test orchestration. The following state table describes the orchestration
logic dependency on the incoming and outgoing messages.

Start Failure Recovered

Relay,

transition to
Prepare Failure Drop Drop

Drop, transition to

Prepared N/A Recovered Relay
Other 2PC
messages N/A Drop Relay
Initialization

1. Isends application message tns:RetryPreparedCommit to PA
2. PAregisters PS1 and PS2 for Durable2PC on CS
3. PA sends application message tns:Response to I1A

Message Exchange

(IA initiates Commit)

4. CS sends Durable2PC::Prepare to PS1
5. CS sends Durable2PC::Prepare to PS2
PS1 sends Durable2PC::Prepared to CS..

(PS1 fails)

6. PS2 sends Durable2PC::Prepared to CS

(IA prevents this from reaching CS)

(PS1 recovers)

PS1 sends Durable2PC::Prepared to CS // 2M Prepared received from PS1
PS2 sends Durable2PC::Prepared to CS // 1% Prepared received from PS2
CS sends Durable2PC::Commit to PS1

0. PS1 sends Durable2PC::Committed to CS

B ©owoN
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450

451
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453

454

455
456

457
458

459

460

461
462
463
464
465

466
467

468
469

470

471

472

473
474
475
476

477

478

479
480

11. CS sends Durable2PC::Commit to PS2
12. PS2 sends Durable2PC::Committed to CS

State Diagram Coverage of the 2PC protocol

Scenario covers the following (State, Event):
Coordinator: (Active, Register), (Preparing, Prepared), (PreparedSuccess, Prepared), (Committing,
Committed)

Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Comms Timeout),
(PreparedSuccess, Commit)

Scenario #5.3. 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 (1A) is responsible for test orchestration. The following state table describes the orchestration
logic dependency on the incoming and outgoing messages.

Start Failure Recovered

Relay, transition to

Prepare Failure Drop Relay

Prepared N/A Drop Relay
Drop, transition to

Rollback N/A Recovered Relay

Other 2PC

messages | N/A Drop Relay

Initialization

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

2. PAregisters 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.
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503
504
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508
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510
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512
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515
516

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. PSre-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 #5.4. RetryCommit.

Description: This scenario tests recovery from a communication failure during the Commit phase.
Coordinator (CS) receives Durable2PC::Prepared vote from a single participant (PS), decides to commit

the transaction and attempts to send Durable2PC::Commit message to PS, However due to

communication failure, message does not reach PS, 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

Relay, transition to
Prepared Failure Drop Relay

Drop, transition to
Commit N/A Recovered Relay
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521
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523
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525

526

527
528

529

530
531

532
533
534
535
536
537

538

539
540

541

542

543
544

545
546

547

548
549
550
551
552

553
554

555
556

557
558

Other 2PC

Relay ‘

messages Relay Drop
Initialization
1. | sends application message tns:RetryCommit to PA
2. PA registers PS, for Durable2PC on CS
3. PA sends application message tns:Response
Message Exchange
(IA initiates Commit)
4. CS sends Durable2PC::Prepare to PS,
5. PS,sends Durable2PC::Prepared to CS
(CS decides to commit the transaction)
6. CS sends Durable2PC::Commit to PS, PA prevents message from reaching PS, simulating

communication problem.

(PS,may attempt to retry Durable2PC::Prepared to CS.

PA blocks those messages)
7. CS resends Durable2PC::Commit to PS, PA relays the message.

(From here on communication is restored and PA relays all the messages)
8. PS,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 #5.5. 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:UnknownTransaction 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.
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567

568
569
570
571

572

573

574
575
576
577
578
579
580

581

582
583
584
585
586

587

588
589
590
591

592

593

594
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Start Failurel Recovered

Prepare Relay Relay N/A
Relay,
transition to
Prepared Failurel Drop Relay
Volatile2PC:Rollback N/A Drop Relay
Drop, transition to
Durable2PC:Rollback N/A Recovered Relay
Other
Coordination/2PC
messages Relay Drop Relay
Initialization
1. IA sends an application message tns: PreparedAfterTimeout to PA
2. PAregisters 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)

CS sends Volatile2PC::Prepare to PS1

PS1 sends Volatile2PC::Prepared to CS

CS sends Durable 2PC::Prepare to PS2

PS2 sends Durable::2PC::Prepared to CS. IA prevents the message from reaching CS
(CS times-out, and aborts transaction)

CS sends Volatile2PC::Rollback to PS1. IA prevents the message from reaching PS1
0. 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:UnknownTransaction fault to PS1
14. CS sends Durable2PC::Rollback to PS2

15. PS2 sends Durable2PC::Aborted to CS

© No o

B e

Success Criteria

PS1 receives wscoor:UnknownTransaction 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) ( Deleted: 7
eleted:

{ Deleted: 45
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617
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619
620

621

622
623
624

625
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Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Comms Timeout),
(PreparedSuccess, Rollback)

Scenario #5.6. 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
Relay,
transition to Relay, transition to
Commit Failure Restored Relay
Committed N/A Drop Relay
Other
Coordination/2PC
messages Relay Drop Relay
Initialization

1. A sends tns:LostCommitted to PA.
2. PA registers PS for a Durable2PC protocol on CS.
3. PA responds with application message tns:Response

Message Excha nge

(IA initiates Commit)

CS sends Durable2PC::Prepare to PS

PS sends Durable2PC::Prepared to CS

CS sends Durable2PC::Commit to PS

(PS commits and forgets the transaction)

7. PS sends Durable2PC::Committed to CS.
(Committed message is lost; PA drops the Committed message)
(CS Communication timeout occurs)

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

9. PS sends Durable2PC::Committed to CS

ook

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)
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629
630

631

632

633

634

Participant: (None, RegisterResponse), (Active, Prepare), (PreparedSuccess, Commit), (None, Commit)

6. Message Snapshots
WS-Coordination Messages

Message CreateCoordinationContext

Message Parts

Name ‘Mandatory? ‘
Header
wsa:Action Mandatory
wsa:To Mandatory
wsa:MessagelD Mandatory
wsa:ReplyTo Mandatory
wsa:Address Mandatory
wsa:ReferenceParameters Optional
Body
CreateCoordinationContext Mandatory
Expires Optional
CoordinationType Mandatory
Content - Type: text/xml; charset=utf -8
SOAPAction: " http://docs.oasis - open.org/ws - tx/wscoor/2006/06 | CreateCoordinationContext "

Content - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml version="1.0" encoding="utf -8"7>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa=" http://www.w3.0rg/2005/08/addressing "
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/*>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">
http://docs.oasis - open.org/ws - tx/wscoor/2006/06 | CreateCoordinationContext
</wsa:Action>
<wsa:MessagelD soap:mustUnderstand="1">
uuid:30 Obfad6 - 8011 - 4b47 - 81fe - 15777523e2bd
</wsa:MessagelD>
<wsa: Repl yTo soap: nust Under st and=fi10>
<wsa:Address>
http://localhost/ WSATWorkShop | .soap
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">
http://localhost/ WSATWorkShop | C.soap
</wsa:To>
</soap:Header>
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673
674

<soap:Body>
<wscoor:CreateCoordinationContext>
<wscoor :Expires> 300000 </ws coor :Expires>
<wscoor:CoordinationType>
http://docs.oasis - open.org/ws - tx/wsat/2006/06
</wscoor:CoordinationType>
</wscoor:Crea teCoordinationContext>
</soap:Body>
</soap:Envelope>

Message CreateCoordinationContextResponse

Message Parts

Name JMandatory? J
Header |
wsa:Action Mandatory
wsa:To Mandatory
wsa:RelatesTo Mandatory
wsa:MessagelD Optional
Body
CreateCoordinationContextResponse Mandatory
CoordinationContext Mandatory
Identifier Mandatory
CoordinationType Mandatory
RegistrationService Mandatory
wsa:Address Mandatory
wsa:ReferenceParameters Optional
wsa:ReferenceParameters Optional
Content - Type: text/xml; charset=utf -8
SOAPAction: " http://docs.oasis - open.org/ws - tx/wscoor/2006/06 | CreateCoordinationContext Response”

Content - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml version="1.0" encodi ng="utf -8"?>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa=" http://www.w3.0rg/2005/08/addressing "
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/*
xnl ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Heade r>
<wsa:Action soap:mustUnderstand="1">
http://docs.oasis - open.org/ws - tx/wscoor/2006/06 /| CreateCoordinationContext Response
</wsa:Action>
<wsa:MessagelD soap:mustUnderstand="1">
uuid:300bfad6 - 8011 - 4b47 - 81fe - 15777523e2be
</wsa:MessagelD>
<wsa:RelatesTo>
uuid:300bfad6 - 8011 - 4b47 - 81fe - 15777523e2bd
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</wsa:RelatesTo>
<wsa:To soap:mustUnderstand="1">
http://localhost/ WSATWorkShop | .soap
</wsa:To>
</soap:Header>
<soap:Body>
<wscoor:CreateCoordinationContextResponse>
<wscoor:CoordinationContext>
<wscoor:ldentifier>uuid:0f05758b - 1f0d - 4248 - a911 - 90f7bd18ae52</wscoor:ldentifier>
<wscoor:CoordinationType>
Jhttp://docs.oasis-open.org/ws-tx/wsat/2006/06
</wscoor:CoordinationType>
<wscoor:RegistrationService>
<wsa:Address>
http://localhost/WSATWorkShop/IC.soap
</ws a:Address>
<wsa: ReferenceParameters >
<footx:TransactionID>
uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
<[footx:Transaction|D>
</wsa: ReferenceParameters >
</wscoor:RegistrationService>
</wscoor:CoordinationContext>
</wscoor:Creat  eCoordinationContext>
</soap:Body>
</soap:Envelope>

Message Register for Completion Protocol

Name Mandatory?

Header
wsa:Action Mandatory
wsa:To Mandatory
Registration Service Reference parameters Mandatory if specified in
the EPR
Registration Service Reference parameters Mandatory if specified in
the EPR
wsa:MessagelD Mandatory
wsa:ReplyTo Mandatory
wsa:Address Mandatory
wsa:ReferenceParameters Optional
Body
Register Mandatory
Protocolldentifier Mandatory
ParticipantProtocolService Mandatory
wsa:Address Mandatory
wsa:ReferenceParameters Optional
wsa:ReferenceParameters Optional
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http://docs.oasis-open.org/ws-tx/wsat/2006/06
http://localhost/WSATWorkShop/IC.soap

779
780

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

SOAPAction: *  http://docs.oasis - open.org/ws - tx/wscoor/2006/06 IRegister"
Content - Length: 1239

Expect: 100 - continue

Connection: Keep - Alive

Host: localhost

<?xml version="1.0" encoding="utf -8"?>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa=" http://www.w3.0rg/2005/08/addressing
xmins:soap ="http://schemas.xmlsoap.org/soap/envelope/*
xm ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Header>

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

http://docs.oasis - open.org/ws - tx/wscoor/2006/06 /Register
</wsa:Action>
<wsa:MessagelD soap:mustUnderstand="1 ">

uuid:300bfad6 - 8011 - 4b47 - 81fe - 15777523e2bf
</wsa:MessagelD>
<wsa: Repl yTo soap: nust Under st and=fi10>
<wsa:Address>
http://localhost/ WSATWorkShop | .soap
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">
http:/localhost/ WSATWorkShop!/ IC .soap
</wsa:To>
<f oot x: Transact i onl D soap: nust Under st and=010 wsa:IsReferenceParameter='true’
uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
</[footx:Transaction|D>
</soap:Header>
<soap:Body>
<wscoor:Register>
<wscoor:Pro tocolldentifier>

http://docs.oasis - open.org/ws - tx/wsat/2006/06/Completion o
</wscoor:Protocolldentifier>
<wscoor:Partici pantProtocolService>
<wsa:Address>
http://localhost/WSATWorkShop/I.soap
</wsa:Address>

<wsa: ReferenceParameters >
<footx:Transaction|D>
uuid:ac4c2599 - 0ad9- 4b88- ac33 - 12b765390929
<[footx:TransactionID>
<footx:EnlistmentID>
2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
</footx:Enlistment|D>
</wsa: ReferenceParameters >
</wscoor:ParticipantProtocolService>
</wscoor:Regist  er>
</soap:Body>
</soap:Envelope>

Message RegisterResponse

Message Parts

Name JMandatory? J
Header

wsa:Action Mandatory

wsa:To Mandatory

wstx-wsat-1.1-interop_scenarios-wd-08
Copyright © OASIS Open 2006. All Rights Reserved.

August 14, 2006
Page 24 of 45,

Deleted: |
http://docs.oasis-open.org/ws-
tx/wsat/2006/06/Completion

[ Deleted: 7

[ Deleted: 45



http://localhost/WSATWorkShop/I.soap
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat

827
828
829

830
831

wsa:RelatesTo Mandatory
wsa:MessagelD Optional
Body
RegisterResponse Mandatory
CoordinatorProtocolService Mandatory
wsa:Address Mandatory
wsa:ReferenceParameters Optional
wsa:ReferenceParameters Optional
Content - Type: text/xml; charset=utf -8
SOAPAction: *  http://docs.oasis - open.org/ws - tx/wscoor/2006/06 IRegisterResponse”

Content - Lengt h: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml version="1.0" encoding="utf -8"?>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa="  http://www.w3.0rg/2005/08/addressing
xmins:soap="h ttp://schemas.xmlsoap.org/soap/envelope/*
xm ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">
http://docs.oasis - open.org/ws - tx/wscoor/2006/06 IRegisterResponse
</wsa:Action>
<wsa:MessagelD soap:mustUnde rstand="1">
uuid:300bfad6 - 8011 - 4b47 - 81fe - 15777523e2ba
</wsa:MessagelD>
<wsa:RelatesTo>
uuid:300bfad6é - 8011 - 4b47 - 81fe - 15777523e2bf
</wsa:RelatesTo>
</soap:Header>
<soap:Body>
<wscoor:RegisterResponse>

<wscoor:CoordinatorProtocol Service>
<wsa:Address>
http://localhost/WSATWorkShop/Il.soap
</wsa:Address>

<wsa:ReferenceParameters>
<footx:TransactionID>
uuid:ac4c2599 - 0ad9- 4b88 - ac33 - 12b 765390929
</[footx:Transaction|D>
<footx:Enlistment|D>
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://docs.oasis-open.org/ws-tx/wscoor/2006/06/Register

The Body element of this message:

<soap:Body>
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http://localhost/WSATWorkShop/IC.soap

877

878

<wscoor:Register>
<wscoor:Protocol>
http://docs.oasis - open.org/  ws- tx/wsat/2006/06/Volatile2PC
<Iwscoor:Protocol>

<wscoor:ParticipantProtocolService>
<wsa:A ddress>
http://localhost/WSATWorkShop/I.soap
</wsa:Address>
<wsa: ReferenceParameters >
<footx:Transaction|D>
uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
</footx:Transac tionID>
<footx:EnlistmentID>
2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
</footx:Enlistment|D>
</wsa: ReferenceParameters >
</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://docs.oasis-open.org/ws-tx/wscoor/2006/06/Register

The Body element of this message:

<soap:Body>
<wscoor: Register>
<wscoor:Protocol>
http://docs.oasis - open.org/ws - tx/wsat/2006/06/Durable2PC v

</wscoor:Protocol>
<wscoor:ParticipantProtocolService>
<wsa:Address>
http://localhost/WSATWorkShop/l.soap
</wsa:Address>
<wsa: ReferenceParameters >
<footx:Transaction|D>
uuid:ac4c2 599- 0ad9 - 4b88 - ac33 - 12b765390929
</footx:TransactionID>
<footx:EnlistmentID>
2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
</footx:Enlistment|D>
</wsa: ReferenceParameters >
</wscoor:Particip antProtocolService>
</wscoor:Register>
</soap:Body>

WS-AtomicTransaction Messages, Completion Protocol
Message Completion::Commit

Message Parts.

a e andalto

Header

wsa:Action Mandatory

wsa:To Mandatory

Coordinator Protocol Service Reference parameters Mandatory if specified in the
CoordinatorProtocolService
EPR
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http://localhost/WSATWorkShop/I.soap
http://localhost/WSATWorkShop/I.soap
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat
http://schemas.xmlsoap.org/ws/2003/09/wsat

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

wsa:MessagelD Optional

wsa:From Mandatory

(Value MUST NOT be
'http://www.w3.0rg/2005/08/addressing/anonymous’ or
'http://www.w3.0rg/2005/08/addressing/none’)

wsa:Address Mandatory

wsa:ReferenceParameters Optional

wsa:ReferenceParameters Optional

wsa:ReplyTo Mandatory

wsa:Address Mandatory
(Value MUST be 'http://www.w3.0rg/2005/08/addressing/none’)

Body

Commit Mandatory

Content - Type: text/xml; charset=utf -8
SOAPAction: *  http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Commit"
Content - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost
<?xml version="1.0" encoding="utf -8"?>
<soap:Envelope
xmins:wscoor=" http://doc s.oasis - open.org/ws - tx/wscoor/2006/06 "
xmins:wsa="  http://www.w3.0rg/2005/08/addressing "
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/*
xm ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">
http://docs .oasis - open.org/ws - tx/wsat/2006/06 /Commit
</wsa:Action>
<wsa: From>
<wsa:Address>
http://localhost/ WSATWorkShop | .soap
</wsa:Address>
<wsa: ReferenceParameters >
<footx:Transaction|D wsa:lsReferenceParameter=  ‘true’ >
uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
</[footx:Transaction|D>
<footx:EnlistmentID wsa:lsReferenceParameter="true’ >
2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
</footx:Enlistment|D>
</wsa: ReferenceParameters >
</wsa: From>
<wsa:ReplyTo>
<wsa:Address>
http://www.w3.0rg/2005/08/addressing/none
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">
http://localhost/ WSATWorkShop IC .soap
</ws a:To>
<footx:TransactionID wsa:lsReferenceParameter="true’ >
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http://www.w3.org/2005/08/addressing/anonymous
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934

935
936

uuid:ac4c2599 - 0ad9- 4b88 - ac33 - 12b765390929
</[footx:Transaction|D>
<footx:EnlistmentID wsa:lsReferenceParameter="true’ >
12cab914 - ec4d - 400c - ac2f - 47a9b9228b5b
</foo tx:EnlistmentlD>
</soap:Header>
<soap:Body>
<wsat:Commit xmins:wsat=" http://docs.oasis - open.org/ws - tx/wsat/2006/06 ">
</soap:Body>
</soap:Envelope>

Message Completion::Committed

Message Parts

Name ‘Mandatory? ‘
Header
wsa:Action Mandatory
wsa:To Mandatory
Participant Protocol Service Reference parameters Mandatory if specified in
the EPR
Participant Protocol Service Reference parameters Mandatory if specified in
the EPR
wsa:MessagelD Optional
wsa:ReplyTo Mandatory
wsa:Address Mandatory
(Value MUST be 'http://www.w3.0rg/2005/08/addressing/none’)
Body
Committed Mandatory
Content - Type: text/xml; charset=utf -8
SOAPAction: *  http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Committed”

Conte nt - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml version="1.0" encoding="utf -8"?>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa="  http://www.w3.0rg/2005/08/addressing
xmins :soap="http://schemas.xmlsoap.org/soap/envelope/"
xm ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">
http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Committed
</wsa:Action>
<wsa:ReplyTo>
<wsa:Address >
http://www.w3.0rg/2005/08/addressing/none
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">
http://localhost/ WSATWorkShop | .soap
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http://www.w3.org/2005/08/addressing/none

</wsa:To>

<f oot x: Transact i onl D soap: nust Under st and=010 wsa:lsReferenceParamet er='true' >

uuid:ac4c2599 - 0ad9- 4b88 - ac33 - 12b765390929
</footx:Transaction|D>

<f oot x: Enl i st ment | D soap: nust Under st and=010 wsa:lsReferenceParameter='true’ >

2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
</footx:EnlistmentID>
</so ap:Header>
<soap:Body>
<wsat:Commit ted xmiIns:wsat=" http://docs.oasis - open.org/ws
</soap:Body>
</soap:Envelope>

Message Completion::Rollback

Message Parts.

- tx/wsat/2006/06 ">

Name ‘Mandatory’? ‘
Header

wsa:Action Mandatory

wsa:To Mandatory

Coordinator Protocol Service Reference parameters

Mandatory if specified in
the EPR

Coordinator Protocol Service Reference parameters

Mandatory if specified in
the EPR

wsa:MessagelD Optional
wsa:From Mandatory
(Value MUST NOT be

‘http://www.w3.0rg/2005/08/addressing/anonymous’ or
‘http://lwww.w3.0rg/2005/08/addressing/none’)

Wsa:Address Mandatory
Wsa:ReferenceParameters Optional
wsa:ReplyTo Mandatory

(Value MUST be 'http://www.w3.0rg/2005/08/addressing/none’)
Wsa:Address Mandatory
Body
Rollback Mandatory
Content - Type: text/xml; charset=utf -8

SOAPAction: *  http://docs.oa sis - open.org/ws - tx/wsat/2006/06 /Rollback"

Content - Length: 1239
Expect: 100 - continue

Connection: Keep - Alive
Host: localhost
<?xml version="1.0" encoding="utf -8"?>

<soap:Envelope

xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06

xmins:wsa =" http://www.w3.0rg/2005/08/addressing
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http://www.w3.org/2005/08/addressing/anonymous
http://www.w3.org/2005/08/addressing/none
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xmins:soap="http://schemas.xmlsoap.org/soap/envelope/*
xm ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">

http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Rollback
</wsa:Action>
<wsa: From>
<wsa:Address>
http://localhost/ WSATWorkShop | .soap
</wsa:Address>

<wsa: ReferenceParameters >

<footx:Transaction|D wsa:lsReferenceParameter="true’'

>

uuid:ac4c2599 - 0ad9 - 4b88 - ac3 3- 12b765390929

</footx:TransactionID>

<footx:EnlistmentID wsa:lsReferenceParameter="true’

2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e

</footx:EnlistmentID>
</wsa: ReferenceParameters >
</wsa: From>
<wsa:Re plyTo>
<wsa:Address>
http://www.w3.0rg/2005/08/addressing/none
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">

http://localhost/ WSATWorkShop IC .soap
</wsa:To>
<footx:TransactionID wsa:lsReferenceParamet  er='true' >

uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
</footx:Transaction|D>
<footx:EnlistmentID wsa:lsReferenceParameter="true’ >
12cab914 - ec4d - 400c - ac2f - 47a9b9228b5b
</footx:Enlistment|D>
</soap:Header>
<soap:Body>
<wsat: Rollback xmIns:wsat=" http://docs.oasis - open.org/ws
</soap:Body>
</soap:Envelope>

Message Completion::Aborted

Message Parts

- tx/wsat/2006/06 ">

Name ‘Mandatory’? ‘
Header

wsa:Action Mandatory

wsa:To Mandatory

Participant Protocol Service Reference parameters

Mandatory if specified in
the EPR

Participant Protocol Service Reference parameters

Mandatory if specified in
the EPR

wsa:MessagelD Optional
wsa:ReplyTo Mandatory
wsa:Address Mandatory

(Value MUST be 'http://www.w3.0rg/2005/08/addressing/none’)
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http://www.w3.org/2005/08/addressing/none

Body

Aborted Mandatory
Content - Type: text/xml; charset=utf -8
SOAPAction: " http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Aborted"

Content - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml version="1.0" encoding="utf -8"?>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa=" http://www.w3.0rg/2005/08/addressing
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/*
xmins: f oot x=our n: f 0o- at - ext ensi ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">
http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Aborted
</wsa:Action>
<wsa:ReplyTo>
<wsa:Address>
http://iwww.w3.0rg/2005/08/addressing/none
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">

http://localhost/ WSATWorkShop | .soap
</wsa:To>
<f oot x: Transact i onl D soap: nust Under st and=010 wsa:lsReferenceParameter="true' >

uuid:ac4c2599 - 0ad9- 4b88 - ac33 - 12b765390 929
</footx:Transaction|D>
<f oot x: Enl i st nent | D soap: nust Under st and=010 wsa:lsReferenceParameter="true' >
2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
</[footx:Enlistment|D>
</soap:Header>
<soap:Body>
<wsat: Aborted xmIns:wsat=" http://d  ocs.oasis - open.org/ws - tx/wsat/2006/06 ">
</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 parameters Mandatory if specified in
the EPR
Participant Protocol Service Reference parameters Mandatory if specified in
the EPR
wsa:MessagelD Optional
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wsa:From Mandatory

(Value MUST NOT be
*http://www.w3.0rg/2005/08/addressing/anonymous’ or
‘http://www.w3.0rg/2005/08/addressing/none’)

wsa:Address Mandatory

wsa:ReferenceParameters Optional

wsa:ReferenceParameters Optional
wsa:ReplyTo Mandatory

(Value MUST be 'http://www.w3.0rg/2005/08/addressing/none’)

wsa:Address Mandatory
Body
Prepare Mandatory
Content - Type: text/xml; charset=utf -8
SOAPAction: *  http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Prepare"”

Content - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml ve rsion="1.0" encoding="utf -8"?>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa="  http://www.w3.0rg/2005/08/addressing "
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/*
xm ns: f oot x=0ur n: f 00- at - exten si ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">

http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Prepare
</wsa:Action>
<wsa: From>
<wsa:Address>
http://localhost/ WSATWorkShop | .soap

</wsa:Address>
<wsa:ReferenceParameters>
<footx:TransactionlD wsa:lsReferenceParameter="true’ >
uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
</footx:TransactionID>
<footx:EnlistmentlD wsa:IsReferenceParameter="true’ >
2f00e 898- 0702 - 4583 - b8bd - 20876b699e3e
</footx:EnlistmentID>
</wsa:ReferenceParameters>
</wsa: From>
<wsa:ReplyTo>
<wsa:Address>
http://www.w3.0rg/2005/08/addressing/none
</wsa:Address>
</wsa:ReplyTo>
<wsa:T o soap:mustUnderstand="1">

http://localhost/ WSATWorkShop | .soap
</wsa:To>
<footx:TransactionID wsa:lsReferenceParameter="true’ >

uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
</[footx:Transaction|D>
<footx:EnlistmentID wsa:lsReferencePa rameter='true' >
12cab914 - ec4d - 400c - ac2f - 47a9b9228b5b
</footx:Enlistment|D>
</soap:Header>
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<soap:Body>
<wsat: Prepare xmins:wsat=" http://docs.oasis - open.org/ws - tx/wsat/2006/06 ">
</soap:Body>
</soap:Envelope>

Message Durable2PC::Prepared

Message Parts

Name ‘Mandatory’?
Header

wsa:Action Mandatory
wsa:To Mandatory
wsa:From Mandatory

(Value MUST NOT be
‘http://www.w3.0rg/2005/08/addressing/anonymous’ or
‘http://www.w3.0rg/2005/08/addressing/none’)

wsa:Address Mandatory
wsa:ReferenceParameters Optional
wsa:ReferenceParameters Optional
wsa:ReplyTo Mandatory
(Value MUST be 'http://www.w3.0rg/2005/08/addressing/none’)
wsa:Address Mandatory
Coordinator Protocol Service Reference parameters Mandatory if specified in
the EPR
Coordinator Protocol Service Reference parameters Mandatory if specified in
the EPR
wsa:MessagelD Optional
Body
Prepared Mandatory
Content - Type: text/xml; charset=utf -8
SOAPAction: *  http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Prepared"

Content - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml version="1.0" encoding="utf -8"7>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06

xmins:wsa="  http://www.w3.0rg/2005/08/addressing
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/*
xnl ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">

http://docs.oasis - open.org/ws - tx/wsat/2006/06 /Prepared
</wsa:Action>
<wsa:To soap:mustUnderstand="1">
http://localhost/ WSATWorkShop | .soap
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</wsa:To>
<wsa: From>
<wsa:A ddress>

http://localhost/ WSATWorkShop | .soap
</wsa:Address>
<wsa: ReferenceParameters >
<footx:TransactionID wsa:lsReferenceParameter="true’ >

uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
<[footx:Trans actionID>
<footx:EnlistmentID wsa:lsReferenceParameter="true’ >
2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
<[footx:Enlistment|D>
</wsa: ReferenceParameters >
</wsa: From>
<wsa:ReplyTo>
<wsa:Address>
http://www.w3.0rg/2005/08/addressing/none
</wsa:Address>
</wsa:ReplyTo>
<f oot x: Transact i onl D soap: nust Under st and=010 wsa:IsReferenceParameter="true’ >
uuid:ac4c2599 - 0ad9- 4b88 - ac33 - 12b765390929
</[footx:Transaction|D>
<f oot x: Enl i st nent | D soap: nust Under st and=010 wsa:lsReferenceParameter="true' >
2f00e898 - 0702 - 4583 - b8bd - 20876b699e3e
</footx:Enlistment|D>
</soap:Header>
<soap:Body>
<wsat: Prepared xmins:wsat=" http://docs.oasis - open.org/ws - tx/wsat /2006/06 />
</soap:Body>
</soap:Envelope>

Message Durable2PC::Commit

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

Message Durable2PC::Committed

Message structure is identical to Completion::Committed, except that wsa:To points to Coordinator’s
protocol service.

Message Durable2PC::Rollback

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

Message Durable2PC::Aborted

Message structure is identical to Completion::Committed, except that

1 wsa:To points to Coordinator’s protocol service respectively,
T Action is http://docs.oasis-open.org/ws-tx/wsat/2006/06/Aborted
1 Body contains wsat:Aborted element.

Message Durable2PC::ReadOnly

Message Parts

Name ‘Mandatory? ‘
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Header
wsa:Action Mandatory
wsa:To Mandatory
Coordinator Protocol Service Reference parameters Mandatory if specified in
the EPR
Coordinator Protocol Service Reference parameters Mandatory if specified in
the EPR
wsa:MessagelD Optional
wsa:ReplyTo Mandatory
(Value MUST be 'http://www.w3.0rg/2005/08/addressing/none’)
wsa:Address Mandatory
ReadOnly Mandatory
Content - Type: text/xml; charset=utf -8
SOAPAction: *  http://docs.oasis - open.org/ws - tx/wsat/2006/06 /ReadOnly"

Content - Length: 1239
Expect: 100 - continue
Connection: Keep - Alive
Host: localhost

<?xml version="1.0" encoding= "utf - 8"?>
<soap:Envelope
xmins:wscoor=" http://docs.oasis - open.org/ws - tx/wscoor/2006/06 "

xmins:wsa=" http://www.w3.0rg/2005/08/addressing "
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/"
xnl ns: f oot x=0ur n: f 0o- at - ext ensi ono>
<soap:Header>
<wsa:Action soap:mustUnderstand="1">
http://docs.oasis - open.org/ws - tx/wsat/2006/06 /ReadOnly
</wsa:Action>
<wsa:ReplyTo>
<wsa:Address>
http://www.w3.0rg/2005/08/addressing/none
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap :mustUnderstand="1">

http://localhost/ WSATWorkShop | .soap
</wsa:To>
<f oot x: Transact i onl D soap: nust Under st and=010 wsa:lsReferenceParameter="true' >

uuid:ac4c2599 - 0ad9 - 4b88 - ac33 - 12b765390929
</footx:Transaction|D>
<footx:Enli st ment | D soap: nust Under st and=010 wsa:IsReferenceParameter="true' >
2f00e898 - 0702 - 4583 - b8hd - 20876b699e3e
</footx:EnlistmentID>
</soap:Header>
<soap:Body>
<wsat: ReadOnly xmins:wsat=" http://docs.oasis - open.org/ws - tx/wsat/2006/06 ">
</ soap:Body>
</soap:Envelope>

Test Application

Request Message to Responder P

Message Parts
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Name ‘Mandatory?

Header
wsa:Action Mandatory
wsa:To Mandatory
wsa:MessagelD Mandatory
wsa:ReplyTo Mandatory
wsa:Address Mandatory
wsa:ReferenceParameters Optional
CoordinationContext Mandatory
Identifier Mandatory
CoordinationType Mandatory
RegistrationService Mandatory
wsa:Address Mandatory
wsa:ReferenceParameters 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"7>
<soap:Envelope

xmins:wsat=" http://docs.oasis - open.org/ws - tx/wsat/2006/06
xmins:wsa=" " http://www.w3.0rg/2005/08/addressing "
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Header>
<wsa:Action soap:mustUnderstand="1">
http://f abrikam123.com/ParticipantPortType/Commit
</wsa:Action>
<wsa:MessagelD soap:mustUnderstand="1">
uuid:300bfad6 - 8011 - 4b47 - 81fe - 15777523e2cd
</wsa:MessagelD>
<wsa: Repl yTo soap: nust Under st and=fil10>
<wsa:Address>
http://localhost/ WSATWorkSlop/ | .soap
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">

http://localhost/ WSATWorkShopP.soap
</wsa:To>
<wscoor : Coor di nati onCont ext soap: must Under st and=0106>
<wscoor:ldentifier>uuid:0f05758b - 1f0d - 4248- a911 - 90f7bd18ae52</w scoor:ldentifier>

<wscoor:CoordinationType>

ttp://docs.oasis-open.org/ws-tx/wsat/2006/06

</wscoor:CoordinationType>

<wscoor:RegistrationServic e>
<wsa:Address>http:/localhost/ WSATWorkShop | C.soap</wsa:Address>
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</wscoor:RegistrationService>
</wscoor:CoordinationContext>
</soap:Header>
<soap:Body>
<Commi t xmi ns=ohttp://fabrikanl23. comd/ >
</soap:Body>
</soap:Envelope>

Response Message to Requester |

Name ‘Mandatory? ‘
Header

wsa:Action Mandatory

wsa:To Mandatory

wsa:RelatesTo Mandatory
wsa:MessagelD Optional

Reference Parameters from | Application EPR

Mandatory if specified in
the EPR

Reference Parameters from | 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"7>
<soap:Envelope
xmins:wsat=" http://docs.oasis - open.org/ws - tx/wsat/2006/06 "

xmins:wsa="  http://www.w3.0rg/2005/08/addressing "
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Header >
<wsa:Action soap:mustUnderstand="1">
http://fabrikam123.com/InitiatorPortType/Response
</wsa:Action>
<wsa:MessagelD soap:mustUnderstand="1">
uuid:300bfad6é - 8011 - 4b47 - 81fe - 15777523e2cd
</wsa:MessagelD>
<wsa:RelatesTo>
uuid:300bfad6é - 8011 - 4b47 - 81fe - 15777523e2bf
</wsa:RelatesTo>
<wsa: Repl yTo soap: must Under st and=fi10>
<wsa:Address>
http://localhost/ WSATWorkShop | .soap
</wsa:Address>
</wsa:ReplyTo>
<wsa:To soap:mustUnderstand="1">
http://localhost/ WSATWorkShopP.soap
</ws a:To>
</soap:Header>
<soap:Body>
<Response xm ns=ohttp://fabrikanl23. cond/ >
</soap:Body>
</soap:Envelope>
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4

Test Application WSDL

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

xmins:s="http://www.w3.0rg/2001/XMLSchema"
xmins:tns="http:/ [fabrikam123.com"
targetNamespace="http://fabrikam123.com"
xmins="http://schemas.xmlsoap.org/wsdl/">
<types>
<s:schema elementFormDefault="qualified" targetNamespace="http://fabrikam123.com">
<s:complexType name="TestMessageTy pe">
<s:sequence />
</s:complexType>
<s:element name="Response" type="tns:TestMessageType" />
<s:element name="CompletionCommit" type="tns: TestMessageType" />
<s:element name="CompletionRollb ack" 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" t ype="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="PreparedAfterTimeout" type="tns: TestMessageType" />
<s:element name="LostCommitted" type="tns:TestMessageType" />
</sis chema>
</types>
<message name="CompletionCommit">
<part name="parameters" element="tns:CompletionCommit" />
</message>
<message name="CompletionRollback">
<part name="parameters" element="tns:CompletionRollback" />
</mes sage>
<message name="Commit">
<part name="parameters" element="tns:Commit" />
</message>
<message name="Rollback">
<part name="parameters" element="tns:Rollback" />
</message>
<message name="Phase2Rollback">
<par t name="parameters" element="tns:Phase2Rollback" />
</message>
<message name="Readonly">
<part name="parameters" element="tns:Readonly" />
</message>
<message name="VolatileAndDurable">
<part name="parameters" element="tns:V olatileAndDurable" />
</message>
<message name="EarlyReadonly">
<part name="parameters" element="tns:EarlyReadonly" />
</message>
<message name="EarlyAborted">
<part name="parameters" element="tns:EarlyAborted" />
</mess age>
<message name="ReplayCommit">
<part name="parameters" element="tns:ReplayCommit" />
</message>
<message name="RetryPreparedCommit">
<part name="parameters" element="tns:RetryPreparedCommit" />
</message>
<message na me="RetryPreparedAbort">
<part name="parameters" element="tns:RetryPreparedAbort" />
</message>
<message name="RetryCommit">
<part name="parameters" element="tns:RetryCommit" />
</message>
<message name="PreparedAfterTimeout ">
<part name="parameters" element="tns:PreparedAfterTimeout" />
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</message>
<message name="LostCommitted">

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

<part name="param eters" element="tns:Response" />
</message>
<portType name="InitiatorPortType">

<operation name="Response">

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

</operation>
</portType>
<portType name="ParticipantPor tType">
<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" mess age="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="ReplayCommit"><! -- Scenario5. 1 -- >
<input name="ReplayCommit" message="tns:ReplayCommit" />
</operation>
<operation name="RetryPreparedCommit"><! - Scenario5. 2 -- >
<input name="RetryPreparedCommit" message="tns:RetryPreparedCommit" />
</operation>
<operation name="RetryPreparedAbort"><! -- Scenario5. 3 -- >
<inputn ame="RetryPreparedAbort" message="tns:RetryPreparedAbort" />
</operation>
<operation name="RetryCommit"><! -- Scenario5. 4 -- >
<input name="RetryCommit" message="tns:RetryCommit" />
</operation>
<operation name="PreparedAfterTimeout"><! -- Scenario5. 5 -- >
<input name="PreparedAfterTimeout" message="tns:PreparedAfterTimeout" />
</operation>
<operation name="LostCommitted"><! -- Scenario5. 6 -- >
<input name="LostCommitte d" message="tns:LostCommitted" />
</operation>
</portType>
</definitions>
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Appendix A. Example of Test Orchestration

This section describes an example of the solution 1A 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

1 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.

1 Relay messages

i Drop messages

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

1 Active — waiting on application message to start conversation instance that corresponds to a
scenario

1 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.

1 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:

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

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

nse N/A Scenario Specific States. N/A

Scenario Specific
Protocol actions (drop or
Messages Relay Relay 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.
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Appendix B. Test Coverage

2PC Protocol State Diagram Coverage

Atomic Transaction 2PC protocol
(Coordinator View)
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States
Inbound
Events None Active Preparing Prepared PreparedSucce| Committing Aborting
Ss
Register Out of Out of Out of Out of Out of
9 Scope Scope Scope Scope Scope
Covered Out of Covered Out of Out of Out of
Prepared
Scope Scope Scope Scope
Out of Covered Covered Out of Out of Out of Out of
ReadOnly
Scope Scope Scope Scope Scope
Aborted Out of Out of Out of
Scope Scope Scope
. Out of Out of Out of Out of Out of
Committed
Scope Scope Scope Scope Scope
Repla Out of Out of Out of
play Scope Scope Scope
Atomic Transaction 2PC protocol
(Participant View)
Inbound States
Events Active Preparing Prepared  |PreparedSucce| Committing Aborting
Ss
Register Out of Out of Out of Out of Out of Out of
Response Scope Scope Scope Scope Scope Scope
Out of Out of Out of  |Out of Out of
Prepare Scope Scope Scope  |Scope Scope
) Out of Out of Out of Out of
Commit Scope Scope Scope Scope
Out of Out of Out of Out of
Rollback Scope Scope Scope Scope
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[optional; should not be included in OASIS Standards]
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