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The purpose of the OASIS WS-RX TC is to define a protocol for reliable message exchanges between two Web services, through continued development of the Web Services Reliable Messaging specification. 
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Introduction

This document contains a set of scenarios covering the common uses of the WS-RM protocol for the purposes of promoting the protocol itself and to assess the interoperability between various implementations. The scenarios described herein are not an exhaustive execution of the protocol, the rest of the protocol testing can be left for online interoperability testing and in-house QA by each vendor.
These scenarios also test the composition of WS-RM with WS-Addressing.  In each of these scenarios it is assumed that each participant will randomly disconnect themselves from the network in order to simulate network failures – although only the first RM scenario explicitly calls it out.
Namespaces

Unless overridden by a namespace declaration inside an XML fragment, this document uses the following namespaces:
	Prefix
	Namespace

	s
	http://www.w3.org/2003/05/soap-envelope 
or 
http://schemas.xmlsoap.org/soap/envelope  

	a
	http://schemas.xmlsoap.org/ws/2004/08/addressing

	r
	http://docs.oasis-open.org/ws-rx/wsrm/200510


Application Scenarios

One-Way Ping without RM

The client sends a Ping application message to a service.

Ping Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">urn:wsrm:Ping</a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <Ping xmlns="http://tempuri.org/">

      <Text>Ping!</Text>

    </Ping>

  </s:Body>

</s:Envelope>

Req/Resp echoString without RM

The client must be addressable and reachable by the service to enable this scenario. The echoString application takes two parameters: a string that will be echoed back to the client and a "sequence" string that will be used to identify, at the application level, which sequence this message is associated with.  The response message MUST contain all of the echo strings for this sequence concatenated together in the order received. 
	Message #
	Request(echo str, seq str)
	Response

	1
	Hello, Seq-1
	Hello

	2
	World, Seq-1
	HelloWorld

	3
	Bye, Seq-1
	HelloWorldBye


echoString Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">urn:wsrm:EchoString</a:Action>

    <a:MessageID>

      urn:uuid:db82b0df-3966-476b-b605-e26d9900d538

    </a:MessageID>

    <a:ReplyTo>

      <a:Address>

        http://client-machine/echoString

      </a:Address>

    </a:ReplyTo>

    <a:To s:mustUnderstand="1">

      http://server-machine/echoString

    </a:To>

  </s:Header>

  <s:Body>

    <echoString xmlns="http://tempuri.org/">

      <Text>Hello</Text>
      <Sequence>Seq-1</Sequence>
    </echoString>

  </s:Body>

</s:Envelope>
echoStringResponse Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      urn:wsrm:EchoStringResponse

    </a:Action>

    <a:RelatesTo>

      urn:uuid:db82b0df-3966-476b-b605-e26d9900d538

    </a:RelatesTo>

    <a:To s:mustUnderstand="1">

      http://client-machine/echoString

    </a:To>

  </s:Header>

  <s:Body>

    <echoStringResponse xmlns="http://tempuri.org/">

      <EchoStringReturn>Hello</EchoStringReturn>

    </echoStringResponse>

  </s:Body>

</s:Envelope>

Reliable Messaging Scenarios
Scenario 1.1 One-Way, Anonymous Client
This scenario exercises the basic form and pattern of reliable message exchange. It uses the synchronous, one-way message exchange pattern to send a Ping application message from a client to a service.

Message Exchange
The client and service establish a reliable sequence with a CS/CSR handshake. The CreateSequenceResponse is returned on the HTTP response of the CreateSequence HTTP request.  The client may choose to include an optional “Offer” element even though it is not used in this scenario.  If it does, the server must still accept the request.
The client sends a series of one to three Ping messages, each of which carries a string, typically a unique one. Messages differ only by the value of the MessageID header, the presence or absence of the AckRequested indicator, and possibly the body contents.

The server sends back acknowledgements for each sequence message it receives. All acknowledgements are carried on HTTP responses. Each acknowledgement would typically acknowledge the range in the previous acknowledgement plus the message that was sent on the HTTP request – however, it is possible that that will not be the case in case the server decides not to accept the message.  If the server decides to accept the incoming message but does not choose to send back a SequenceAcknowledgement then the HTTP response for that message must be 202 Accepted.
A client may retransmit certain messages as it deems appropriate or as necessary.
Once the client receives an acknowledgement covering the full range of messages it has sent, it sends the TerminateSequence message to the service. The HTTP response for that message must be 202 Accepted.

This scenario calls for two additional steps:

1 – the scenario is started with one, or both, of the participants disconnected

2 – during the running of the scenario one, or both, of the participants will disconnect themselves

in order to simulate network failures.

The ReplyTo and the AcksTo EPRs must both be anonymous.

CreateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequence

    </a:Action>

    <a:ReplyTo>

      <a:Address>

        http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

      </a:Address>

    </a:ReplyTo>

    <a:MessageID>

      urn:uuid:addabbbf-60cb-44d3-8c5b-9e0841629a36

    </a:MessageID>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequence>

      <r:AcksTo>

        <a:Address>

        http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

        </a:Address>

      </r:AcksTo>

    </r:CreateSequence>

  </s:Body>

</s:Envelope>
CreateSequenceResponse Message Example

<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

    http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequenceResponse

    </a:Action>

    <a:RelatesTo>

      urn:uuid:addabbbf-60cb-44d3-8c5b-9e0841629a36

    </a:RelatesTo>

    <a:To s:mustUnderstand="1">

      http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequenceResponse>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

    </r:CreateSequenceResponse>

  </s:Body>

</s:Envelope>
Ping Message Example

<s:Envelope>

  <s:Header>

    <r:Sequence s:mustUnderstand="1">

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

      <r:MessageNumber>1</r:MessageNumber>

    </r:Sequence>

    <a:Action s:mustUnderstand="1">urn:wsrm:Ping</a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <Ping xmlns="http://tempuri.org/">

      <Text>Ping!</Text>

    </Ping>

  </s:Body>

</s:Envelope>
SequenceAcknowledgement Message Example

<s:Envelope>

  <s:Header>

    <r:SequenceAcknowledgement>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

      <r:AcknowledgementRange Lower="1" Upper="1" />

    </r:SequenceAcknowledgement>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/SequenceAcknowledgement

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

    </a:To>

  </s:Header>

  <s:Body></s:Body>

</s:Envelope>
TerminateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/TerminateSequence

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:TerminateSequence>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

    </r:TerminateSequence>

  </s:Body>

</s:Envelope>
Scenario 1.2 No App Messages

This scenario is a variant of 1.1 in which the sequence is terminated before any application messages are sent. The intention of this scenario is to test the new acknowledgement type wsrm:None.

Message Exchange
The client and service establish a reliable sequence with a CS/CSR handshake. The CreateSequenceResponse is returned on the HTTP response of the CreateSequence HTTP request.

The client will send an AckRequested to the service without having sent any messages; the service should respond with a sequence acknowledgement that no messages have been received.

Once the client receives an acknowledgement covering the range of messages it has sent, it sends the TerminateSequence message to the service. The HTTP response for that message should be 202 Accepted.

The ReplyTo and the AcksTo EPRs must both be anonymous.

CreateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequence

    </a:Action>

    <a:ReplyTo>

      <a:Address>

        http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

      </a:Address>

    </a:ReplyTo>

    <a:MessageID>

      urn:uuid:addabbbf-60cb-44d3-8c5b-9e0841629a36

    </a:MessageID>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequence>

      <r:AcksTo>

        <a:Address>

        http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

        </a:Address>

      </r:AcksTo>

    </r:CreateSequence>

  </s:Body>

</s:Envelope>
CreateSequenceResponse Message Example

<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

    http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequenceResponse

    </a:Action>

    <a:RelatesTo>

      urn:uuid:addabbbf-60cb-44d3-8c5b-9e0841629a36

    </a:RelatesTo>

    <a:To s:mustUnderstand="1">

      http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequenceResponse>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

    </r:CreateSequenceResponse>

  </s:Body>

</s:Envelope>
AckRequested Message Example 
<s:Envelope>

  <s:Header>

    <r:AckRequested>

      <r:Identifier>

        urn:uuid:c5fe4fe1-c9c3-447e-af87-0406e049a86b

      </r:Identifier>

    </r:AckRequested>

    <a:Action s:mustUnderstand="1">
http://docs.oasis-open.org/ws-rx/wsrm/200510/AckRequested
    </a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body/>

</s:Envelope>
SequenceAcknowledgement Message Example

<s:Envelope>

  <s:Header>

    <r:SequenceAcknowledgement>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

      <r:None/>

    </r:SequenceAcknowledgement>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/SequenceAcknowledgement

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

    </a:To>

  </s:Header>

  <s:Body/>

</s:Envelope>
TerminateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/TerminateSequence

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:TerminateSequence>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

    </r:TerminateSequence>

  </s:Body>

</s:Envelope>
Scenario 1.3 Close Incomplete Sequence
This scenario is a variant of 1.1 in which the sequence is closed before the full range of messages has been acknowledged. This tests the new Close mechanism.
Message Exchange
The client and service establish a reliable sequence with a CS/CSR handshake. The CreateSequenceResponse is returned on the HTTP response of the CreateSequence HTTP request.

The client sends a series of two Ping messages, each of which carries a string, typically a unique one. Messages differ only by the value of the MessageID header, the presence or absence of the AckRequested indicator, and possibly the body contents. The message numbers for these two messages are 1 and 3 introducing a gap in the sequence.

The server sends back acknowledgements for each sequence message it receives. All acknowledgements are carried on HTTP responses. Each acknowledgement would typically acknowledge the range in the previous acknowledgement plus the message that was sent on the HTTP request – however, it is possible that that will not be in the case in case the server decides not to accept the message.

Once the client receives an acknowledgement for messages 1 and 3, it sends the CloseSequence message. Upon verifying the final acknowledgement range included on the CloseSequnceResponse message the client sends the TerminateSequence message to the service. The HTTP response for that message should be 202 Accepted.

The ReplyTo and the AcksTo EPRs must both be anonymous.

CreateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequence

    </a:Action>

    <a:ReplyTo>

      <a:Address>

        http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

      </a:Address>

    </a:ReplyTo>

    <a:MessageID>

      urn:uuid:addabbbf-60cb-44d3-8c5b-9e0841629a36

    </a:MessageID>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequence>

      <r:AcksTo>

        <a:Address>

        http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

        </a:Address>

      </r:AcksTo>

    </r:CreateSequence>

  </s:Body>

</s:Envelope>
CreateSequenceResponse Message Example

<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

    http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequenceResponse

    </a:Action>

    <a:RelatesTo>

      urn:uuid:addabbbf-60cb-44d3-8c5b-9e0841629a36

    </a:RelatesTo>

    <a:To s:mustUnderstand="1">

      http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequenceResponse>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

    </r:CreateSequenceResponse>

  </s:Body>

</s:Envelope>
Ping Message Example

<s:Envelope>

  <s:Header>

    <r:Sequence s:mustUnderstand="1">

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

      <r:MessageNumber>1</r:MessageNumber>

    </r:Sequence>

    <a:Action s:mustUnderstand="1">urn:wsrm:Ping</a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <Ping xmlns="http://tempuri.org/">

      <Text>Ping!</Text>

    </Ping>

  </s:Body>

</s:Envelope>
SequenceAcknowledgement Message Example

<s:Envelope>

  <s:Header>

    <r:SequenceAcknowledgement>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

      <r:AcknowledgementRange Lower="1" Upper="1" />

    </r:SequenceAcknowledgement>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/SequenceAcknowledgement

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

    </a:To>

  </s:Header>

  <s:Body></s:Body>

</s:Envelope>
CloseSequence Message Example

<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CloseSequence

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping
    </a:To>

  </s:Header>

  <s:Body>

    <r:CloseSequence>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

    </r:CloseSequence>

  </s:Body>

</s:Envelope>
CloseSequenceResponse Message Example

<s:Envelope>

  <s:Header>

    <r:SequenceAcknowledgement>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

      <r:AcknowledgementRange Lower="1" Upper="1" />

      <r:AcknowledgementRange Lower="3" Upper="3" />

      <r:Final/>

    </r:SequenceAcknowledgement>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CloseSequenceResponse

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://schemas.xmlsoap.org/ws/2004/08/addressing/role/anonymous

    </a:To>

  </s:Header>

  <s:Body>

    <r:CloseSequenceResponse/>

  </s:Body>

</s:Envelope>
TerminateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/TerminateSequence

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:TerminateSequence>

      <r:Identifier>

        urn:uuid:0afb8d36-bf26-4776-b8cf-8c91fddb5496

      </r:Identifier>

    </r:TerminateSequence>

  </s:Body>

</s:Envelope>
Scenario 1.4 One-Way, Addressable Client
This scenario exercises the second most basic form and pattern of reliable message exchange. It uses the asynchronous, one-way message exchange pattern to send a Ping application message from a client to a service.

Message Exchange
The client and service establish a reliable sequence with a CS/CSR handshake. The CreateSequenceResponse is the first message to be sent on the “back channel.”

All HTTP responses in this scenario – both for the client and the service – are 202 Accepted.

The client sends a series of one to three Ping messages, each of which carries a string, typically a unique one. Messages differ only by the value of the MessageID header, the presence or absence of the AckRequested indicator, and possibly the body contents.

The server sends back acknowledgements for all received messages. The exact number of acknowledgement messages sent back and their location in the overall flow will vary among implementations. The acknowledgement ranges in these acknowledgements may vary, as well.
A client may retransmit certain messages as it deems appropriate or as necessary.

Once the client receives an acknowledgement covering the full range of messages it has sent, it sends a TerminateSequence message to the service.

The ReplyTo and the AcksTo EPRs must not be anonymous and must be reachable by the service. The service must send its messages on a separate HTTP channel.

CreateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequence

    </a:Action>

    <a:ReplyTo>

      <a:Address>

        http://client-machine/Ping

      </a:Address>

    </a:ReplyTo>

    <a:MessageID>

      urn:uuid:2a28544b-75d4-4227-ab15-b54cbfc95332

    </a:MessageID>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequence>

      <r:AcksTo>

        <a:Address>

          http://client-machine/Acks
        </a:Address>

      </r:AcksTo>

    </r:CreateSequence>

  </s:Body>

</s:Envelope>
CreateSequenceResponse Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

     http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequenceResponse

    </a:Action>

    <a:RelatesTo>

      urn:uuid:2a28544b-75d4-4227-ab15-b54cbfc95332

    </a:RelatesTo>

    <a:To s:mustUnderstand="1">

      http://client-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequenceResponse>

      <r:Identifier>

        urn:uuid:c5fe4fe1-c9c3-447e-af87-0406e049a86b

      </r:Identifier>

    </r:CreateSequenceResponse>

  </s:Body>

</s:Envelope>
Ping Message Example

<s:Envelope>

  <s:Header>

    <r:AckRequested>

      <r:Identifier>

        urn:uuid:c5fe4fe1-c9c3-447e-af87-0406e049a86b

      </r:Identifier>

    </r:AckRequested>

    <r:Sequence s:mustUnderstand="1">

      <r:Identifier>

        urn:uuid:c5fe4fe1-c9c3-447e-af87-0406e049a86b

      </r:Identifier>

      <r:MessageNumber>1</r:MessageNumber>

    </r:Sequence>

    <a:Action s:mustUnderstand="1">urn:wsrm:Ping</a:Action>

    <a:From>

      <a:Address>

        http://client-machine/Ping

      </a:Address>

    </a:From>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <Ping xmlns="http://tempuri.org/">

      <Text>Ping!!</Text>

    </Ping>

  </s:Body>

</s:Envelope>
Sequence Acknowledgement Message Example

<s:Envelope>

  <s:Header>

    <r:SequenceAcknowledgement>

      <r:Identifier>

        urn:uuid:c5fe4fe1-c9c3-447e-af87-0406e049a86b

      </r:Identifier>

      <r:AcknowledgementRange Lower="1" Upper="1"/>

    </r:SequenceAcknowledgement>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/SequenceAcknowledgement

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://client-machine/Acks
    </a:To>

  </s:Header>

  <s:Body></s:Body>

</s:Envelope>
TerminateSequence Message Example

<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/TerminateSequence

    </a:Action>

    <a:From>

      <a:Address>

        http://client-machine/Ping

      </a:Address>

    </a:From>

    <a:To s:mustUnderstand="1">

      http://server-machine/Ping

    </a:To>

  </s:Header>

  <s:Body>

    <r:TerminateSequence>

      <r:Identifier>

        urn:uuid:c5fe4fe1-c9c3-447e-af87-0406e049a86b

      </r:Identifier>

    </r:TerminateSequence>

  </s:Body>

</s:Envelope>
Scenario 2.1 Request-Reply, Addressable Client
This scenario exercises a more complex WS-RM situation – one that requires a request-reply messaging pattern. The client must be addressable and reachable by the service to enable this scenario. The client sends echoString messages to the service and expects echoStringResponse messages in return.

Message Exchange

The client and the service establish two WS-RM sequences with a dual CS/CSR handshake (i.e. wsrm:Offer and wsrm:Accept are present).

The client then transmits one to three requests on the client-to-server sequence. The HTTP response is 202 Accepted every time. Once the requests are processed there, the service replies with three responses. Note that the client will typically wait for the service to respond before initiating a new request but this is not mandatory.

When acknowledging messages, the client and the service may send stand-alone sequence acknowledgements or piggy-back the SequenceAcknowledgement header on a message that is conveniently being transmitted at the same time or close by.

Once the client receives an acknowledgement acknowledging the entire range of requests it will send a TerminateSequence message to the service and consider the client-to-service sequence complete.

When the service has sent all of the replies and received all of the acknowledgements for those replies it will send a TerminateSequence for the service-to-client sequence to any of the wsa:ReplyTo EPRs used on one of the echoString request messages (Note: This use of TerminateSequence with the wsa:ReplyTo EPR may need additional clarification in the WS-RM specification).
CreateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequence

    </a:Action>

    <a:ReplyTo>

      <a:Address>

        http://client-machine/RMreplies
      </a:Address>

    </a:ReplyTo>

    <a:MessageID>

      urn:uuid:9bddb76a-59cc-4e5b-a792-c6646998bf66

    </a:MessageID>

    <a:To s:mustUnderstand="1">

      http://server-machine/echoString

    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequence>

      <r:AcksTo>

        <a:Address>

          http://client-machine/Acks
        </a:Address>

      </r:AcksTo>

      <r:Offer>

        <r:Identifier>

          urn:uuid:5f7d5761-d6f7-446f-bea6-989a926ae712

        </r:Identifier>

      </r:Offer>

    </r:CreateSequence>

  </s:Body>

</s:Envelope>
CreateSequenceResponse Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/CreateSequenceResponse

    </a:Action>

    <a:RelatesTo>

      urn:uuid:9bddb76a-59cc-4e5b-a792-c6646998bf66

    </a:RelatesTo>

    <a:To s:mustUnderstand="1">

      http://client-machine/RMreplies
    </a:To>

  </s:Header>

  <s:Body>

    <r:CreateSequenceResponse>

      <r:Identifier>

        urn:uuid:3c0ba104-815c-4d83-b2bb-47670a5f8083

      </r:Identifier>

      <r:Accept>

        <r:AcksTo>

          <a:Address>

            http://server-machine/echoString

          </a:Address>

        </r:AcksTo>

      </r:Accept>

    </r:CreateSequenceResponse>

  </s:Body>

</s:Envelope>
EchoString Message Example
<s:Envelope>

  <s:Header>

    <r:AckRequested>

      <r:Identifier>

        urn:uuid:3c0ba104-815c-4d83-b2bb-47670a5f8083

      </r:Identifier>

    </r:AckRequested>

    <r:Sequence s:mustUnderstand="1">

      <r:Identifier>

        urn:uuid:3c0ba104-815c-4d83-b2bb-47670a5f8083

      </r:Identifier>

      <r:MessageNumber>1</r:MessageNumber>

    </r:Sequence>

    <a:Action s:mustUnderstand="1">urn:wsrm:EchoString</a:Action>

    <a:MessageID>

      urn:uuid:db82b0df-3966-476b-b605-e26d9900d538

    </a:MessageID>

    <a:ReplyTo>

      <a:Address>

        http://client-machine/replies
      </a:Address>

    </a:ReplyTo>

    <a:To s:mustUnderstand="1">

      http://server-machine/echoString

    </a:To>

  </s:Header>

  <s:Body>

    <echoString xmlns="http://tempuri.org/">

      <Text>Hello</Text>
     <Sequence>Seq-1</Sequence>
    </echoString>

  </s:Body>
</s:Envelope>
EchoStringResponse Message Example
<s:Envelope>

  <s:Header>

    <r:SequenceAcknowledgement>

      <r:Identifier>

        urn:uuid:3c0ba104-815c-4d83-b2bb-47670a5f8083

      </r:Identifier>

      <r:AcknowledgementRange Lower="1" Upper="1"/>

    </r:SequenceAcknowledgement>

    <r:AckRequested>

      <r:Identifier>

        urn:uuid:5f7d5761-d6f7-446f-bea6-989a926ae712

      </r:Identifier>

    </r:AckRequested>

    <r:Sequence s:mustUnderstand="1">

      <r:Identifier>

        urn:uuid:5f7d5761-d6f7-446f-bea6-989a926ae712

      </r:Identifier>

      <r:MessageNumber>1</r:MessageNumber>

    </r:Sequence>

    <a:Action s:mustUnderstand="1">

      urn:wsrm:EchoStringResponse

    </a:Action>

    <a:RelatesTo>

      urn:uuid:db82b0df-3966-476b-b605-e26d9900d538

    </a:RelatesTo>

    <a:To s:mustUnderstand="1">

      http://client-machine/replies
    </a:To>

  </s:Header>

  <s:Body>

    <echoStringResponse xmlns="http://tempuri.org/">

      <EchoStringReturn>Hello</EchoStringReturn>

    </echoStringResponse>

  </s:Body>
</s:Envelope>
Client’s Acknowledgement Message Example
<s:Envelope xmlns:s="http://www.w3.org/2003/05/soap-envelope"

            xmlns:r="http://docs.oasis-open.org/ws-rx/wsrm/200510"

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

  <s:Header>

    <r:SequenceAcknowledgement>

      <r:Identifier>

        urn:uuid:5f7d5761-d6f7-446f-bea6-989a926ae712

      </r:Identifier>

      <r:AcknowledgementRange Lower="1" Upper="1"/>

    </r:SequenceAcknowledgement>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/SequenceAcknowledgement

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://server-machine/echoString

    </a:To>

  </s:Header>

  <s:Body/>

</s:Envelope>
Service’s TerminateSequence Message Example
<s:Envelope>

  <s:Header>

    <a:Action s:mustUnderstand="1">

      http://docs.oasis-open.org/ws-rx/wsrm/200510/TerminateSequence

    </a:Action>

    <a:To s:mustUnderstand="1">

      http://client-machine/replies
    </a:To>

  </s:Header>

  <s:Body>

    <r:TerminateSequence>

      <r:Identifier>

        urn:uuid:5f7d5761-d6f7-446f-bea6-989a926ae712

      </r:Identifier>

    </r:TerminateSequence>

  </s:Body>

</s:Envelope>
Scenario 2.2 No Offer
This scenario is a variant of 2.1 in which the original sequence is created without the inclusion of the Offer element.
Note: This is included as a suggested scenario; additional work is needed to allow this scenario to be implemented.
Message Exchange
As in scenario 2.1 the client and service establish a reliable sequence for the echoString request messages.  Before the server can send the replies back to the client it must establish a new reliable sequence.  It does this with a simplex CS/CST handshake back to the client.  Note, for our purposes the target EPR used must be one the wsa:ReplyTo EPRs used in the first echoString request message.  The remaining part of this scenario will be the same as scenario 2.1.
Secure Reliable Messaging Scenarios
TBD
Notes
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