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Management Overview

Electronic commerce is moving towards a vision of web-service based interactions, where
corporate enterprises use web-services to interact with each other dynamically. For example, a
service in one enterprise could spontaneously decide to engage a service fronted by another
enterprise. In order for services to interact with each other dynamically, they must be able to do
three fundamental things.

1. Clients must be able to discover services.

2. A service must be able to describe its abstract interfaces and protocol bindings so that
clients can figure out how to invoke it.

3. Aservice must be able to describe the kinds of interactions (conversations) that it supports
(e.g., that it expects clients to login before they can request a catalog) so that it can
engage in complex exchanges with its clients.

The Universal Description Discovery and Integration (UDDI)[1-3] specifications address the first
problem by defining a way to publish and discover information about Web services. The Web
Services Description Language (WSDL)[4] addresses the second problem, defining a general
purpose XML language for describing the interface_and protocol bindings of network services. The
Web Services Conversation Language (VVSCL6] addresses the last problem, providing a
standard way to model the public processes of a service, thus enabling network services to
participate in rich interactions. Together, UDDI, WSDL, and WSCL enable developers to
implement web services capable of spontaneously engaging in dynamic and complex inter-
enterprise interactions.

In this document, we clarify the relationship between WSCL, UDDI, and WSDL. In particular, we
describe how together these three components can be used to create an environment in which
services can spontaneously discover each other and then engage in complicated interactions.

Current Situation

Web-services are much more loosely coupled than traditional distributed applications. This
difference impacts both the requirements and usage models for web-services. Web-services are
deployed on the behalf of diverse enterprises, and the programmers who implement them are
unlikely to collaborate with each other during development. However, the purpose of web-services
is to enable business-to-business interactions. Therefore, web-services must support very flexible,
dynamic bindings. Web-services should be able to discover new services and interact with them
dynamically without requiring programming changes to either service.

The prevalent model for web-service communication is that web-services will publish information
about the specifications that they support. UDDI facilitates the publication and discovery of web-
service information. The current version of WSDL (1.0) is an XML-based format that describes the
interfaces and protocol bindings of web service functional endpoints. WSDL also defines the
payload that is exchanged using a specific messaging protocol; SOAP is one such possible
messaging protocol. However, neither UDDI nor WSDL currently addresses the problem of how a
service can specify the sequences of legal message exchanges (interactions) that it supports.

The Web Services Conversation Language (WSCL) addresses this issue, providing an XML
schema for defining legal sequences of documents that web-services can exchange. Web services
interact by exchanging messages. Each message can be expressed as a structured document
(e.g., using XML) that is an instance of some document type (e.g., expressed using XML Schema).
A message may be wrapped (nested) in an encompassing document, which can serve as an

1 WSCL is derived from the Conversation Definition Language (CDL).
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envelope that adds contextual (delivery or conversation specific) information (e.g., using SOAP).
We define a conversation to be a sequence of message exchanges between two or more services.
We define a conversation specification to be a formal description of "legal" message type-based
conversations that a service supports. The complete specification of WSCL 1.0 can be found at

[6].

WSCL and WSDL are highly complimentary — WSDL specifies how to send messages to a service
and WSCL specifies the order in which such messages can be sent. The advantage of keeping
the two distinct is that doing so allows us to decouple conversational interfaces (represented by
WSCL) from service-specific interfaces (represented by WSDL). This means that a single
conversation specification can be implemented by any number of services, independent of the
protocols supported by the various implementations.

Using WSCL Conversation Descriptions in UDDI Registries

Usage of WSCL

WSCL specifies the public interface to web-services, it does not specify how the conversation
participants will handle and produce the documents received and sent. A conversation definition is
thus service independent, and can be used by any number of services with completely different
implementations. A conversation developer (e.g. a vertical standards body) can create a WSCL
description of some conversation, and publish it in a UDDI directory. A service provider who
wanted to create a service that supported that conversation description could create and document
service endpoints that support the message sequencing specified by the WSCL document. Any
software developer who wants to create an application using the published web-service can
download the WSCL files describing the conversations supported, and implement the necessary
interactions accordingly. Ideally, software developers creating and using web-services will be
supported by tools that allow them to interpret conversations and to easily and quickly map the
interactions outlined in the conversation definition to any existing applications and back-end logic,
while separating cleanly between the public and the private processes. Without any formal
definition of the conversations, such tool support will not be possible.

Figure 1 depicts a UML diagram of a simple purchase conversation definition from the perspective
of the seller. A service that supports this conversation definition expects a conversation to begin
with the receipt of a LoginRQ or a RegistrationRQ document. Once the service has received one
of these documents, it answers with a ValidLoginRS, a InvalidLoginRS, or a RegistrationRS,
depending on the type and content of the message received. The WSCL specification for this
conversation is given in Appendix A. Although this conversation is defined from the perspective of
the seller, it can be used to determine the appropriate message types and sequences for both the
seller and the buyer. The buyer simply derives his conversation definition by inverting the direction
of the messages’ halves of a conversation.

MAY 2001 © COPYRIGHT 2001 BY HEWLETT-PACKARD COMPANY PAGE 4
ALL RIGHTS RESERVED.



<<ReceiveSend>> Login <<ReceiveSend>>

Registration in: LoginRQ
in: RegistrationRQ out: ValidLoginRS
out: RegistrationRS [InvalidLoginRS] out: InvalidLoginRS [InvalidLoginRS]

[ValidLoginRS]

<<ReceiveSend>>
Cataloglnquiry

in: CatalogRQ

out: CatalogRS

<<ReceiveSend>>
Quote
in: QuoteRQ
out: QuoteRS

<<ReceiveSend>>
Purchase
in: PurchaseRQ
out: PurchaseAcceptedRS
out: InvalidPaymentRS
out: OutOfStockRS

[InvalidPaymentRS] .
<<Receive>>

Logout
in: LogoutMessage

[PurchaseAcceptedRS]

<<Send>>
Shipping
out: ShippingInformation

[OutOfStockRS]
[InvalidPaymentRS]

Figure 1: An example conversation depicted as a UML activity diagram.
Interactions are represented by action states.

Authoring WSCL Conversation Specifications
There are four elements to a WSCL specification:

» Document type descriptions specify the types (schemas) of XML documents that the service
can accept and transmit in the course of a conversation. The schemas of the documents
exchanged are not specified as part of the WSCL specification document; the actual document
schemas are separate XML documents and are referenced by their URL in the interaction
elements of the conversation specification.

* Interactions model the actions of the conversation as document exchanges between
conversation participants. E.g., in figure 1, the interaction “Login” is defined as consisting of a
the inbound message “LoginRQ” and either the outbound message “ValidLoginRS” or
“InvalidLoginRS”. For all these messages, the WSCL description also specifies the URL of the
schema for the document type exchanged. WSCL currently supports four types of interactions:
Send (the service sends out an outbound document), Receive (the service receives an
inbound document), SendReceive (the service sends out an outbound document, then
expects to receive an inbound document in reply), and ReceiveSend (the service receives an
inbound document and then sends out an outbound document). The Empty interaction does
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not contain any documents exchanged, it is just used for modeling the start and end of a
conversation.

» Transitions specify the ordering relationships between interactions. A transition specifies a
source interaction, a destination interaction, and optionally a document type of the source
interaction as additional condition for the transition. E.g., in figure 1, after a “Purchase”
interaction the conversation may either transition to the “Send”, “Purchase” or final interaction,
depending on the outbound document exchanged in the Purchase interaction.

e The Conversation element lists all the interactions and transitions that make up the
conversation. It also contains additional information about the conversation like its name, and
with which interaction the conversation may start and end. A conversation can also be thought
of as being one of the interfaces or public processes supported by a service. Yet in contrast to
interfaces as defined by CORBA IDE or Java interfaces, conversations also specify the
possible ordering of operations, i.e. the possible sequences in which documents may be
exchanged.

We now examine the XML representation of the conversation depicted in Figure 1, specified using
WSCL (the full example can be found in Appendix A). The root Conversation element has
attributes specifying a name for the conversation and the initial and final interactions, and contains
two sub-elements: a Conversationinteractions element that contains a list of Interaction elements,
and a ConversationTransitions element that consists of a list of Transition elements. WSCL does
not restrict how to name conversations.

<?xm version="1.0" encodi ng="UTF-8"?>
<Conver sati on nane="St or eFront Ser vi ceConver sati on"
initiallnteraction="Start" finallnteraction="End" >
<Conver sationl nteracti ons>
<Interaction ... />
<Interaction ... />

</ Conversati onl nteracti ons>

<ConversationTransitions>
<Transition ... />
<Transition ... />

</ ConversationTransiti ons>
</ Conver sati on>

The following XML code is a WSCL representation of the “Login” interaction, an interaction of type
ReceiveSend that specifies several possible outbound documents, only one of which is exchanged
at run-time.

<Interaction interacti onType="Recei veSend" id="Logi n">
<l nboundXM_Docurent i d="Logi nRQ'
hr ef Schema="htt p://conv123. or g/ Logi nRQ xsd" />
<CQut boundXM_Docunent i d="Val i dLogi nRS"
hr ef Schema="htt p://conv123. org/ Val i dLogi nRS. xsd" />
<CQut boundXM_Docunent i d="1nval i dLogi nRS"
href Schema htTp: 77 convIZ3. org/TnvalidLogi nRS. xsd"| / >
</Interaction>

Note that this interaction is assigned the identifier “Login.” Also, note that each document type is
assigned an identifier (e.g., “InvalidLoginRS"). The identifiers defined for the interactions and their
documents are used when specifying the source and destination interactions for the conversation’s
transitions.

Transitions indicate the possible progression of the conversation between interactions. For
example, the following XML code specifies that there is a possible transition from the “Login” to the
“Quote” interaction, from the “Login” to the “Cataloglnquiry” interaction, and from the “Login” to the
“Registration” interaction. After sending out one of the outbound documents of the “Login”
interaction, the service can receive e.g. a “RegistrationRQ”, “CatalogRQ”, or a “QuoteRQ”
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document. In this specific case the next valid document also depends on the type of outbound
document sent out in the “Login” interaction.

<Transition>
<Sour cel nteraction href="Logi n"/>
<Destinationlnteraction href="Registration"/>
<Sour cel nteractionCondi ti on href="Invali dLogi nRS"/ >
</ Transi tion>
<Transition>
<Sour cel nteraction href="Logi n"/>
<Destinationlnteraction href="Catal ogl nquiry"/>
<Sour cel nteracti onCondi ti on href="ValidLogi nRS"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Logi n"/>
<Destinationlnteraction href="Quote"/>
<Sour cel nteracti onCondi ti on href="ValidLogi nRS"/>
</ Transi tion>

Although WSCL specifies the valid inbound and outbound documents for an interaction, it does not
specify how the conversation participants will handle and produce these documents. The WSCL
specification of a conversation is thus service-independent, and can be used (and reused) by any
number of service providers and service consumers.

The full conversation definition for Figure 1's example conversation is listed in Appendix A.

Relevant UDDI Structures

A UDDI business registration is an XML document that describes a business entity and its web
services. The UDDI XML schema defines four core types of service information: business
information (such as business name and contact information), business service information
(general technical and business descriptions of web services), binding information (specific
information needed to invoke a service), and service specification information (associating a
service’s binding information with the business service information it implements).

Programmers and programs can use the UDDI Business Registry to locate technical information
about services, such as the protocols and specifications that they implement. More importantly,
the UDDI Business Registry also serves as a registry for abstract (service-independent)
specifications. Services can refer indirectly to the UDDI registrations for specifications they
implement, which makes it straightforward to identify the business service information that
represents a given service.

The UDDI tModel is a meta-data construct that uniquely identifies reusable service-related
technical specifications for reference purposes. A service publishes tModellnstanceDetails, which
is a list of tModellnfo elements that refer to the tModels that the service supports. A UDDI tModel
data structure includes a unique key (tModelKey attribute), an name element, an optional
description, and an overviewDoc element in which we can store a URL for the actual specification
document.

We can use the tModel structure to register WSCL conversation specifications. Each tModel
should be classified in the uddi-org:types taxonomy as being of type “wsclSpec” and must have an
overviewDoc element whose overviewURL points to the actual WSCL document.

For example, suppose we wanted to register a WSCL specification of the “storefront” conversation
depicted in Figure 1 in a UDDI registry. We would create a tModel entry within the UDDI registry
that referred to the actual WSCL specification document in its overviewDoc element. The following
XML code is a UDDI tModel reference for a WSCL specification for a service conversation.
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<t Model aut hori zedNanme=" XXXX' oper at or =" YYYY" t Model Key="27777" >
<name>St or eFr ont Ser vi ceConver sat i on</ nane>
<description xnm:lang="en">
WSCL description of a sinple storefront conversation
</ descri pti on>
<overvi ewboc>
<description xm: |l ang="eng” >WBCL source docunent.</descri ption>
<overvi ewdRL>ht t p: / / exanpl e. com schema_fil es/ St oreFront 101. wscl
</ over vi ewURL>
</ over vi enwboc>
</t Model >

This storefront conversation tModel can now be referenced by the tModellnstancelnfo of any
service that implements that conversation type:

<busi nessSer vi ce>

<b| ndi ngTenpl at es>
<bi ndi ngTenpl at e>

<accessPoi nt url Type="http”>http://ww. f 0o. com </ accessPoi nt >
<t Mbdel | nst anceDet ai | s>
<t Model | nst ancel nfo t Model Key="7777"> ... </t Mbdel | nst ancel nf o>
</ t Model | nst anceDet ai | s>

</ bi nd| ngTenpl at e>

<bi ndi ngTenpl at es>
<busi nessServi ce>

Relevant WSDL Structures

As noted before, WSCL specifications are conversation-specific. WSCL describes the structures
(types) of documents a service expects to receive and produce, as well as the order in which
document interchanges will take place, but does not specify how to dispatch received documents
to the service. This is partially addressed by WSDL. WSDL documents describe part of the
abstract interface as well as the protocol bindings of a network service. WSDL specifications that
describe abstract protocol interfaces are reusable and thus can be registered as UDDI tModels [5].

When describing web services we can distinguish between three main aspects:

» Abstract interface (public process, business model): the messages or documents
(business payload) being exchanged and the order in which they are exchanged
(choreography of the messages).

» Protocol binding: the protocols used for exchanging the documents.

e Services: the concrete service implementing a set of abstract interfaces and protocol
bindings, and its location.

The following table shows how these three different aspects are covered by WSDL and WSCL. Itis
evident that the only overlap between WSDL and WSCL exists in the specification of the
documents being exchanged:

WSDL WSCL
Abstract | choreography out of scope Transition
Interfaces | messages Operation Interaction
Protocol Bindings Binding out of scope
Concrete Services Service out of scope
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Where WSDL and WSCL overlap, we can map the different terminology used as follows:

WSDL WSCL
Port Type Conversation
Operation: Interaction™
One-way Receive
Request-response ReceiveSend
Solicit-response SendReceive
Notification Send
Input InboundXMLDocument
Output, Fault OutboundXMLDocument
Names of Operation, Input, Id of Interaction, InboundXMLDocument,
Output, Fault OutboundXMLDocument
Message URL of XML schema (WSCL delegates the
specification of the payload entirely to an external
XML schema, whereas WSDL directly uses XML data
types)

There are three approaches for combining WSDL and WSCL descriptions of a web service:

1. Adding protocol bindings in WSDL to a conversation described in WSCL: If the abstract
interface is already completely described by a WSCL document, we can go ahead and use the
WSDL Binding elements to describe the protocol binding. Example:

<?xm version="1.0" encodi ng="UTF-8"?>
<definitions name="M/St or eFr ont Servi ce"
t ar get Namespace=...
xm ns: conv="http://exanpl e. com Conversations/ StoreFront.cdl” >
<bi ndi ng nane=" St or eFr ont Servi ceConver sati onBi ndi ng"
t ype="conv: St or eFr ont Servi ceConver sati on">
<soap: bi ndi ng styl e="docunent”/>
<operation nanme="conv: Logi n”>
<soap: operati on soapActi on="Login”>
</ operati on>
<operati on nane="conv: Regi stration”>
<soap: operati on soapAction="Regi stration”>
</ operati on>
...for all other interactions
</ bi ndi ng>

<servi ce name="MySt or eFront Service”>
<port name="MySt or eFront Ser vi ceAccessPoi nt”
bi ndi ng=" St or eFr ont Ser vi ceConver sati onBi ndi ng” >
<soap: Address | ocation="http://nystore.conm storefront” />
</ port>
</ servi ce>
</ definitions>

In this example the attribute type in the element binding refers to the name of the conversation
in the WSCL document describing this conversation. The names of the operations refer to the
ids of the interactions, the type attribute of the binding refers to the name of the conversation in
the WSCL document.

2. Adding choreography to a WSDL port type description: If a port type is already described by a
WSDL document, we can describe the choreography in an additional WSCL document that
only contains transiton elements. The subelements Sourcelnteraction and

2 The interaction of type “Empty” does not appear in this list as it is only used for modeling the start and end state of
conversations, and does not contain any documents exchanged.
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Destinationinteraction refer to the names of operations from the WSDL document, and ttﬁ
subelement SourcelnteractionCondition refers to an output or fault message of the operation.

3. Providing a full WSDL and WSCL description for the same port type / conversation: We can
also express which documents get exchanged by both, a WSDL port type and a WSCL
conversation, with the conversation also describing the choreography used. The following
example describes the interaction “Login” from the WSCL example in the appendix as a
WSDL operation:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<definitions name="M/St or eFront Servi ce"
t ar get Namespace=...
xm ns: xsd1="http://exanpl e. com t ypes/ Logi nRQ xsd”
xm ns: xsd2="htt p:// exanpl e. com types/ Val i dLogi nRS. xsd”
xm ns: xsd3="http://exanpl e.com types/ I nval i dLogi nRS. xsd” >

<message nhame="Logi nRequest Docunent” >

<part name="body” el ement ="xsdl: Logi nRQEl enent” />
</ nessage>
<message nane="Val i dLogi nDocunent” >

<part name="body” el erment ="xsd2: Val i dLogi nRSEl emrent” />
</ nessage>
<message nane="1|nval i dLogi nDocunent” >

<part nanme="body” el ement ="xsd3:1nvalidLogi nRSEl enent” />
</ nessage>

<port Type nane="St or eFront Servi ceConver sati on" >
<operati on nane="Logi n">
<i nput nane="Logi nNRQ" message="Logi nRequest Docurent”/ >
<out put name="Val i dLogi nRQ' message="Val i dLogi nDocunent”/ >
<fault nane="I1nval i dLogi nRQ' nmessage="1nval i dLogi nDocunent "/ >
</ operati on>
</ port Type>
</ definitions>

Referencing WSCL as well as WSDL Descriptions

The UDDI registry uses businessService data structures to store information about the specific
services offered by a given business entity. Each businessService structure represents a logical
service classification of a single businessEntity structure, and in turn uses bindingTemplate
structures to hold the technical characteristics of the service. Each bindingTemplate structure
includes tModelinstanceDetails, which is a list of tModellnfo structures. Each tModellnfo structure
is a reference to a single tModel.

For example, suppose that we had a WSCL specification located at http://conversation- |
definitions/storefrontConversation.wscl| and WSDL specification containing binding information

ocated at pttp://example.com/storefrontBinding.wsdl] We assume that in this example the WSDL

document either references the interactions of the WSCL document in its binding elements, or that

the two documents use the same names for interactions and document types, so the descriptions

can be mapped as described above. UDDI tModels that refer to these documents might look like

the following:

<t Model aut hori zedNanme=".." operator="." t Model Key="1B345" >
<name>St or eFr ont Ser vi ceConver sat i on</ hane>
<description xm:lang="en">
WBCL description of a sinple storefront conversation
</ descri pti on>
<overvi ewboc>

® WSCL uses attributes of type HREF to refer to other elements. Therefore, in order to refer to operations from a WSDL
document the WSCL schema needs to be slightly adapted in order to accept also values of type QNAME.
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http://conversation-definitions/storefrontConversation.wscl
http://conversation-definitions/storefrontConversation.wscl
http://example.com/loginRegisterstorefrontBinding.wsdl

<descri ption xm: |l ang="eng” >WBCL source docunent.</descri ption>
<overvi ewdRL>ht t p: / / exanpl e. com schema_fil es/ St oreFront 101. wscl
</ over vi ewURL>
</ over vi ewboc>
</t Model >

<t Model aut hori zedNane=".." operator="."" tMdel Key="2B345">
<nane>St or eFr ont Ser vi ceBi ndi ng</ nane>
<description xn:lang="en">

WEDL description of a the binding of a storefront conversation
</ descri pti on>

<over vi ewDoc>
<description xm : | ang="eng” >WsDL source docunent.</descripti on>

<overvi ewdRL>ht t p: / / exanpl e. com schenma_fi | es/ St or eFront 78. wsdl
</ over vi ewDoc>

</ t Model >

<t Model aut hori zedNane=".." operator="."" tMdel Key="3B345">
<nane>St or eFr ont Ser vi cel nst ance</ nanme>
<description xn:lang="en">

WBDL description of a concrete service, listing bindings supported and
addr esses of these bindings
</ descri ption>
<over vi ewbDoc>
<description xm : | ang="eng” >WSDL source docunent.</descripti on>

<overvi ewdRL>ht t p: / / exanpl e. com schena_fil es/ St or eFront MySer vi ce. wsdl
</ over vi ewDoc>

</ t Model >

The UDDI businessService structure for a service that supports these tModels would look like the
following:

<busi nessSer vi ce>

<b| ndi ngTenpl at es>
<bi ndi ngTenpl at e>

<accessPoi nt url Type="http”>http://ww. f 0oo. com </ accessPoi nt >
<t Mbdel | nst anceDet ai | s>

<t Model | nst ancel nfo t Model Key="1B345"> ...</t Mobdel | nst ancel nf 0>
<t Model | nst ancel nfo t Model Key="2B345"> ...</t Mbdel | nst ancel nf 0>
<t Model | nst ancel nf o t Model Key="3B345"> ...</t Mbdel | nst ancel nf o>

</t Model | nst anceDet ai | s>
<bi ndi ngTenpl at e>

<bi ndi ngTenpl at es>
<busi nessSer vi ce>
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Appendix A: Example WSCL Specification

The following XML document is an example of a WSCL specification for a conversation supported by
a storefront service. Figure 1 shows the transition graph expressed in this conversation definition.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<Conver sati on nanme="St or eFr ont Ser vi ceConver sati on"
t ar get Nanespace=htt p: /7 exanpl e. coni conver sat i ons/ St or eFr ont 107
hr ef Schema="htt p: /7 exanpl e. conT schena_fiTes/ StoreFront 101. wscl”
initiallnteraction="Start" finallnteraction="End" >
<Conver sati onl nteracti ons>
<Interaction interacti onType="ReceiveSend" id="Logi n">
<l nboundXM.Docurent href Schema="http://conv123. org/ Logi nRQ xsd"
i d="Logi nRQ'/ >
<Qut boundXM.Docunent href Schema="http://conv123. org/ Val i dLogi nRS. xsd"
i d="Val i dLogi nRS"/ >
<Qut boundXM.Docunent href Schemag" htt p: // convi23. or g/ I nval i dLogi NRS. xsd" ]
i d="1nval i dLogi nRS" />
</Interaction>
<Interaction interacti onType="Recei veSend" id="Registration">
<l nboundXM.Docunent href Schema="http://conv123. org/ Regi strati onRQ xsd"
i d="Logi nRQ'/ >
<Qut boundXM.Docunent href Schema="http://conv123. or g/ Regi strati onRS. xsd"
i d="Regi strati onRS"/ >
</Interaction>
<Interaction interacti onType="Receive" id="Logout">
<l nboundXM_Docurent hr ef Schema="http://conv123. or g/ Logout . xsd"
i d="Logout Message"/ >
<CQut boundXM_Docunent href Schema="http://conv123. or g/ Regi strati onRS. xsd"
i d="Regi strati onRS"/ >
</Interaction>
<Interaction interacti onType="Recei veSend" i d="Catal ogl nquiry" >
<l nboundXM_Docurent hr ef Schema=http: 7/ conviIZ3. or g/ Cat al ogRQ xsd]
i d="Cat al ogRQ'/ >
<CQut boundXM_Docunent href Schema="htt p://conv123. or g/ Cat al ogRS. xsd"
i d="Cat al ogRS" />
</Interaction>
<Interaction interactionType="Recei veSend" id="Quote" >
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<l nboundXM.Docurent href Schema="http://conv123. or g/ Quot eRQ xsd"
i d="Quot eRQ' />
<Qut boundXM.Docunent href Schema="http://conv123. or g/ Quot eRS. xsd"
i d="Quot eRS" />
</Interaction>
<Interaction interactionType="Recei veSend" i d="Purchase" />
<l nboundXM.Docurent hr ef Schema="http://conv123. or g/ Pur chaseOr der RQ xsd"
i d="PurchaseOrder RQ' />
<Qut boundXM.Docunent i d="PurchaseO der Accept edRS"
hr ef Schema="htt p: // conv123. or g/ Pur chaseOr der Accept edRS. xsd" />
<Qut boundXM.Docunent id="Inval i dPaynent RS"
hr ef Schema="htt p: //conv123. or g/ | nval i dPayment RS. xsd" />
<Cut boundXM_Docunent i d="CQut Of St ockRS"
hr ef Schema="htt p: //conv123. or g/ Qut O St ockRS. xsd" />
</Interaction>
<Interaction interacti onType="Send" id="Shi pping" >
<CQut boundXM_Docunent i d="Shi ppi ngl nf or mati on"
hr ef Schema="htt p: // conv123. or g/ Shi ppi ngl nf or mati on. xsd| />
</Interaction>
<Interaction interactionType="Enpty" id="Start" />
<Interaction interactionType="Enpty" id="End" />

</ Conver sati onl nteractions>

<ConversationTransitions>

<Transition>
<Sourcelnteraction href="Start"/>
<Destinationl nteraction href="Login"/>
</ Transition>
<Transition>
<Sourcelnteraction href="Start"/>
<Destinationlnteraction href="Login"/>
</ Transition>
<Transition>
<Sourcel nteraction href="Regi stration"/>
<Destinationlnteraction href="Registration"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Logi n"/>
<Destinationlnteraction href="Registration"/>
<Sour cel nteractionCondi ti on href="InvalidLogi nRS"/ >
</ Transition>
<Transition>
<Sour cel nteraction href="Logi n"/>
<Destinationlnteraction href="Login"/>
<Sour cel nteractionCondi ti on href="Invali dLogi nRS"/ >
</ Transi tion>
<Transition>
<Sour cel nteraction href="Logi n"/>
<Destinationlnteraction href="Catal ogl nquiry"/>
<Sour cel nteracti onCondi ti on href="ValidLogi nRS"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Logi n"/>
<Destinationlnteraction href="Quote"/>
<Sour cel nteracti onCondi ti on href="ValidLogi nRS"/>
</ Transi tion>
<Transition>
<Sour cel nteraction href="Login"/>
<Destinationlnteraction href="Purchase"/>
<Sour cel nteracti onCondi ti on href="ValidLogi nRS"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Catal ogl nquiry"/>
<Destinationlnteraction href="Catal ogl nquiry"/>
</ Transi tion>
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<Transition>
<Sour cel nteraction href="=Catal ogl nquiry"/>
<Desti nationlnteraction href="CQuote"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Quote"/>
<Destinationlnteraction href="Catal ogl nquiry"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Quote"/>
<Destinationlnteraction href="Purchase"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Purchase"/>
<Destinationl nteraction href="Purchase"/>
<Sour cel nteracti onCondi tion href="Inval i dPaynment RS"/ >
</ Transition>
<Transition>
<Sour cel nteracti on href="Purchase"/>
<Desti nati onl nteraction href="Shipping"/>
<Sour cel nteracti onCondi ti on href="PurchaseAccept edRS"/ >
</Transition>
<Transition>
<Sour cel nteracti on href="Shi pping"/>
<Destinationlnteraction href="End"/>
</Transition>
<Transition>
<Sour cel nteraction href="Purchase"/>
<Destinationlnteraction href="End"/>
<Sour cel nteracti onCondi tion href="Inval i dPaynment RS"/ >
</ Transition>
<Transition>
<Sour cel nteracti on href="Purchase"/>
<Destinationlnteraction href="End"/>
<Sour cel nteracti onCondi ti on href="Qut Of St ockRS"/ >
</Transition>
<Transition>
<Sour cel nteraction href="Quote"/>
<Destinationlnteraction href="Logout"/>
</ Transition>
<Transition>
<Sourcel nteraction href="=Catal ogl nquiry"/>
<Destinationlnteraction href="Logout"/>
</ Transition>
<Transition>
<Sour cel nteraction href="Logout"/>
<Destinationlnteraction href="End"/>
</ Transition>
</ ConversationTransitions>
</ Conver sati on>
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