OASIS 19

Web Services Business Process
Execution Language Version 2.0

Public Review Draft, 23rd August, 2006

Document identifier:
wsbpel -specification-draft-01

Location:

Chairs:

Diane Jordan, IBM
John Evdemon, Microsoft

Editors:

Alexandre Alves, BEA

Assaf Arkin, Intalio

Sid Askary, Nuperus

Ben Bloch, Systinet

Francisco Curbera, IBM

Mark Ford, Active Endpoints, Inc.

Y aron Goland, BEA

Algjandro Guizar, JBoss, Inc.
Neelakantan Kartha, Sterling Commerce
Canyang Kevin Liu, SAP
RaniaKhalaf, IBM

Dieter Konig, IBM

Mike Marin, FileNet

Vinkesh Mehta, Deloitte

Satish Thatte, Microsoft

Danny van der Rijn, TIBCO Software
Prasad Y endluri, webMethods

Alex Yiu, Oracle

wsbpel-specification-draft-01
Copyright © OASIS Open 2003, 2006. All Rights Reserved.

23 August 2006
Page 1 of 276


http://docs.oasis-open.org/wsbpel/2.0/

Abstract:

This document defines alanguage for specifying business process behavior based on
Web Services. Thislanguage is called Web Services Business Process Execution
Language (abbreviated to WS-BPEL in the rest of this document). Processesin WS-
BPEL export and import functionality by using Web Service interfaces exclusively.

Business processes can be described in two ways. Executable business processes model
actual behavior of a participant in a business interaction. Abstract business processes are
partially specified processes that are not intended to be executed. An Abstract Process
may hide some of the required concrete operational details. Abstract Processes serve a
descriptive role, with more than one possible use case, including observable behavior and
process template. WS-BPEL is meant to be used to model the behavior of both
Executable and Abstract Processes.

WS-BPEL provides alanguage for the specification of Executable and Abstract business
processes. By doing so, it extends the Web Services interaction model and enables it to
support business transactions. WS-BPEL defines an interoperable integration model that
should facilitate the expansion of automated process integration in both the intra-
corporate and the busi ness-to-business spaces.

Status:

This document was last revised or approved by the WS-BPEL TC on the above date. The
level of approval isalso listed above. Check the current location noted above for possible
later revisions of this document. This document is updated periodically on no particular
schedule.

Technical Committee members should send comments on this specification to the
Technical Committee’s email list. Others should send comments to the Technical
Committee by using the “Send A Comment” button on the Technical Committee’s web

For information on whether any patents have been disclosed that may be essential to
implementing this specification, and any offers of patent licensing terms, please refer to
the Intellectual Property Rights section of the Technical Committee web page

(www.0asis-open.org/committees/wsbpe/ipr.php!)

The non-normative errata page for this specification is located at www.oasi s:

iopen.org/committees/wsbpd!.
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Notices

OASI S takes no position regarding the validity or scope of any intellectual property or other
rights that might be claimed to pertain to the implementation or use of the technology described
in this document or the extent to which any license under such rights might or might not be
available; neither does it represent that it has made any effort to identify any such rights.
Information on OASIS's procedures with respect to rights in OASIS specifications can be found
at the OASIS website. Copies of claims of rights made available for publication and any
assurances of licenses to be made available, or the result of an attempt made to obtain a general
license or permission for the use of such proprietary rights by implementors or users of this
specification, can be obtained from the OASIS Executive Director.

OASISinvites any interested party to bring to its attention any copyrights, patents or patent
applications, or other proprietary rights which may cover technology that may be required to
implement this specification. Please address the information to the OASIS Executive Director.

Copyright © OASIS Open 2003, 2006. All Rights Reserved.

This document and trandlations of it may be copied and furnished to others, and derivative works
that comment on or otherwise explain it or assist in its implementation may be prepared, copied,
published and distributed, in whole or in part, without restriction of any kind, provided that the
above copyright notice and this paragraph are included on all such copies and derivative works.
However, this document itself may not be modified in any way, such as by removing the
copyright notice or references to OASIS, except as needed for the purpose of developing OASIS
specifications, in which case the procedures for copyrights defined in the OASIS Intellectua
Property Rights document must be followed, or as required to trandlate it into languages other
than English.

The limited permissions granted above are perpetual and will not be revoked by OASIS or its
SUCCESSOrs or assigns.

This document and the information contained herein is provided on an "ASIS" basisand OASIS
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN
WILL NOT INFRINGE ANY RIGHTS OR ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
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1. Introduction

The goal of the Web Services effort is to achieve interoperability between applications by using
Web standards. Web Services use aloosely coupled integration model to alow flexible
integration of heterogeneous systemsin avariety of domains including business-to-consumer,
business-to-business and enterprise application integration. The following basic specifications
originally defined the Web Services space: SOAP [SOAP 1.1], Web Services Description
Language (WSDL) [WSDL 1.1], and Universal Description, Discovery, and Integration (UDDI)
[UDDI]. SOAP defines an XML messaging protocol for basic service interoperability. WSDL
introduces a common grammar for describing services. UDDI provides the infrastructure
required to publish and discover servicesin a systematic way. Together, these specifications
allow applications to find each other and interact following aloosely coupled, platform
independent model.

Systems integration requires more than the ability to conduct simple interactions by using
standard protocols. The full potential of Web Services as an integration platform will be
achieved only when applications and business processes are able to integrate their complex
interactions by using a standard process integration model. The interaction model that is directly
supported by WSDL is essentially a stateless model of request-response or uncorrelated one-way
interactions.

Models for business interactions typically assume sequences of peer-to-peer message exchanges,
both request-response and one-way, within stateful, long-running interactions involving two or
more parties. To define such businessinteractions, aformal description of the message exchange
protocols used by business processes in their interactions is needed. An Abstract Process may be
used to describe observable message exchange behavior of each of the parties involved, without
revealing their internal implementation. There are two good reasons to separate the public
aspects of business process behavior from internal or private aspects. One is that businesses
obviously do not want to reveal al their internal decision making and data management to their
business partners. The other isthat, even where thisis not the case, separating public from
private process provides the freedom to change private aspects of the process implementation
without affecting the observable behavior. Observable behavior must clearly be described in a
platform independent manner and captures behavioral aspects that may have cross enterprise
business significance.

The following concepts for describing business processes should be considered:

e Business processes include data-dependent behavior. For example, a supply-chain
process depends on data such as the number of lineitemsin an order, the total value of an
order, or adeliver-by deadline. Defining business intent in these cases requires the use of
conditional and time-out constructs.

e The ability to specify exceptiona conditions and their consequences, including recovery
sequences, is at least as important for business processes as the ability to define the
behavior in the "all goes well" case.
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e Long-running interactions include multiple, often nested units of work, each with its own
data requirements. Business processes frequently require cross partner coordination of the
outcome (success or failure) of units of work at various levels of granularity.

The basic concepts of WS-BPEL can be applied in one of two ways, Abstract or Executable.

A WS-BPEL Abstract Processis a partially specified process that is not intended to be executed
and that must be explicitly declared as “abstract’. Whereas Executable Processes are fully
specified and thus can be executed, an Abstract Process may hide some of the required concrete
operational details expressed by an Executable artifact.

All the constructs of Executables Processes are made available to Abstract Processes;
consequently, Executable and Abstract WS-BPEL Processes share the same expressive power. In
addition to the features available in Executable Processes, Abstract Processes provide two
mechanisms for hiding operational details: (1) the use of explicit opaque tokens and (2) omission.
Although a particular Abstract Process definition might contain complete information that would
render it Executable, its Abstract status states that any concrete realizations of it are permitted to
perform additional processing steps that are not relevant to the audience to which it has been
given.

Abstract Processes serve a descriptive role, with more than one use case. One such use case
might be to describe the observable behavior of some or al of the services offered by an
Executable Process. Another use case would be to define a process template that embodies
domain-specific best practices. Such a process template would capture essential processlogicin
amanner compatible with a design-time representation, while excluding execution details to be
completed when mapping to an Executable Process.

Regardless of the specific use case and purpose, all Abstract Processes share a common syntactic
base. They have different requirements for the level of opacity and restrictions on which parts of
a process definition may be omitted or hidden. Tailored uses of Abstract Processes have different
effects on the consistency constraints and on the semantics of that process. Some of these
required constraints are not enforceable by the XML Schema.

A common base specifies the features that define the syntactic universe of Abstract Processes.
Given this common base, a usage profile provides the necessary specializations and semantics
based on Executable WS-BPEL for a particular use of an Abstract Process.

As mentioned above it is possible to use WS-BPEL to define an Executable Business Process.
While aWS-BPEL Abstract Process definition is not required to be fully specified, the language
effectively defines a portable execution format for business processes that rely exclusively on
Web Service resources and XML data. Moreover, such processes execute and interact with their
partnersin a consistent way regardless of the supporting platform or programming model used
by the implementation of the hosting environment.

The continuity of the basic conceptual model between Abstract and Executable Processes in WS-
BPEL makesit possible to export and import the public aspects embodied in Abstract Processes
as process or role templates while maintaining the intent and structure of the observable behavior.

This applies even where private implementation aspects use platform dependent functionality.

wsbpel-specification-draft-01 23 August 2006
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Thisis akey feature for the use of WS-BPEL from the viewpoint of unlocking the potential of
Web Services because it allows the development of tools and other technologies that greatly
increase the level of automation and thereby lower the cost in establishing cross enterprise
automated business processes.

In this specification, the description of Abstract Business Processes is presented after Executable.
We clearly differentiate concepts required for Abstract Business Process description from the
concepts for Executable in the section 13. WS-BPEL Abstract Processes.

WS-BPEL defines amodel and a grammar for describing the behavior of a business process
based on interactions between the process and its partners. The interaction with each partner
occurs through Web Service interfaces, and the structure of the relationship at the interface level
isencapsulated in what is called a partnerLink. The WS-BPEL process defines how multiple
service interactions with these partners are coordinated to achieve a business goal, as well asthe
state and the logic necessary for this coordination. WS-BPEL also introduces systematic
mechanisms for dealing with business exceptions and processing faults. Moreover, WS-BPEL
introduces a mechanism to define how individual or composite activities within a unit of work
are to be compensated in cases where exceptions occur or a partner requests reversal.

WS-BPEL utilizes several XML specifications: WSDL 1.1, XML Schema 1.0, XPath 1.0 and
XSLT 1.0. WSDL messages and XML Schema type definitions provide the data model used by
WS-BPEL processes. XPath and XSLT provide support for data manipulation. All external
resources and partners are represented as WSDL services. WS-BPEL provides extensibility to
accommodate future versions of these standards, specifically the XPath and related standards
used in XML computation.

A WS-BPEL processis areusable definition that can be deployed in different ways and in
different scenarios, while maintaining a uniform application-level behavior across all of them.
The description of the deployment of a WS-BPEL processis out of scope for this specification.
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2. Notational Conventions

The upper case keywords "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this
document are to be interpreted as described in [REC 2119].

Namespace URIs of the general form "some-URI" represent some application dependent or
context dependent URI as defined in [REC 2396].

This specification uses an informal syntax to describe the XML grammar of the XML fragments
that follow:

e The syntax appears as an XML instance, but the values indicate the data types instead of
values.

e Grammar in bold has not been introduced earlier in the document, or is of particular
interest in an example.

e <-- description --> is a placeholder for elements from some "other" namespace (like
#other in XSD).

o Characters are appended to elements, attributes, and asfollows. "?' (0O or 1), "*" (0 or
more), "+" (1 or more). The characters"[" and "]" are used to indicate that contained
items are to be treated as a group with respect to the "?", "*", or "+" characters.

o Elements and attributes separated by "[* and grouped by "(" and ")" are meant to be
syntactic alternatives.

e The XML namespace prefixes (defined below) are used to indicate the namespace of the
element being defined.

e Thename of user defined extension activity isindicated by anyElementQName.

Syntax specifications are highlighted as follows:

<vari abl es>
<vari abl e nane="BPELVari abl eNane"
nmessageType="Q\ane" ?
type="QNane" ?
el ement =" QNane" ?>+
from spec?
</vari abl e>
</vari abl es>

Examples starting with <?xml contain enough information to conform to this specification; other
examples are fragments and require additional information to be specified in order to conform.

The examples and other explanatory material in this document are not fully specified unless
otherwise noted. For instance, some examplesimport WSDL definitions that are not specified in
this document.

Examples are highlighted as follows:

nane="order Det ai | s" nessageType="ORD: orderDetails" />
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XSD Schemas are provided as a definition of grammars [ XML Schema Part 1]. Where there is
disagreement between the separate XML schema files, the XML schemas in the appendices, any
pseudo-schema in the descriptive text, and the normative descriptive text, the normative
descriptive text will take precedence over the separate XML Schemafiles. The separate XML
Schema files take precedence over any pseudo-schema and over any XML schemaincluded in
the appendices. The WS-BPEL XML Schemas offer supplementary normative XML syntax
details, such as details regarding extensibility of aWS-BPEL process definition, aslong as those
XML syntax details do not violate explicit normative descriptive text.

XML Schemas only enforce a subset of constraints described in the normative descriptive text.
Hence, aWS-BPEL artifact, such as a process definition, can be valid according to the XML
Schemas only but not valid according to the normative descriptive text.

This specification uses a number of namespace prefixes throughout; their associated URIs are
listed below. Note that the choice of any namespace prefix is arbitrary, non-normative and not
semantically significant.

........................

____________________________________
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3. Relationship with Other Specifications

WS-BPEL refers to the following XM L-based specifications: WSDL 1.1, XML Schema 1.0,
XPath 1.0, XSLT 1.0 and Infoset. All WS-BPEL implementations SHOULD be configurable
such that they can participate in Basic Profile 1.1 [WS-I Basic Profile] conforming interactions.
A WS-BPEL implementation MAY alow the Basic Profile 1.1 configuration to be disabled,
even for scenarios encompassed by the Basic Profile 1.1.

WSDL has the most influence on the WS-BPEL language. The WS-BPEL process model is
layered on top of the service model defined by WSDL 1.1. At the core of the WS-BPEL process
model is the notion of peer-to-peer interaction between services described in WSDL ; both the
process and its partners are exposed as WSDL services. A business process defines how to
coordinate the interactions between a process instance and its partners. In this sense, aWS-BPEL
process definition provides and/or uses one or more WSDL services, and provides the
description of the behavior and interactions of a process instance relative to its partners and
resources through Web Service interfaces. That is, WS-BPEL is used to describe the message
exchanges followed by the business process of a specific role in the interaction.

The definition of aWS-BPEL business process follows the WSDL model of separation between
the abstract message contents used by the business process and deployment information
(messages and port type versus binding and address information). In particular, aWS-BPEL
process represents all partners and interactions with these partners in terms of abstract WSDL
interfaces (port types and operations); no references are made to the actual services used by a
process instance. WS-BPEL does not make any assumptions about the WSDL binding.
Constraints, ambiguities, provided or missing capabilities of WSDL bindings are out of scope of
this specification.

However, the abstract part of WSDL does not define the constraints imposed on the
communication patterns supported by the concrete bindings. Therefore a WS-BPEL process may
define behavior relative to a partner service that is not supported by all possible bindings, and it
may happen that some bindings areinvalid for aWS-BPEL process definition.

While WS-BPEL attempts to provide as much compatibility with WSDL 1.1 as possible there
are three areas where such compatibility is not feasible.

e Fault naming with itsrestriction, as discussed later in this document (see section
12.5. Fault Handlers)

e [SA00002] Overloaded operation namesin WSDL port types. Regardless of whether the
WS-I Basic Profile configuration is enabled, aWS-BPEL processor MUST regject any
WSDL port type definition that includes overloaded operation names. This restriction
was deemed appropriate as overloaded operations are rare, they are actually banned in the
WS-| Basic Profile and supporting them was felt to introduce more complexity than
benefit.

e [SAQ0001] Port types that contain solicit-response or notification operations as defined in
the WSDL 1.1 specification. Regardless of whether the WS- Basic Profile configuration
isenabled, aWS-BPEL processor MUST reject aWS-BPEL that refers to such port types.
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Copyright © OASIS Open 2003, 2006. All Rights Reserved. Page 11 of 276



At the time this specification was completed, various Web Service standards work, such as
WSDL 2.0 and WS-Addressing, were ongoing and not ready for consideration for WS-BPEL
2.0. Future versions of WS-BPEL may provide support for these standards.

It should be noted that the examples provided in this specification adopt the Schema at location

http://schemas.xmlsoap.org/wsdlf [WSDL 1.1]. This XML Schemaincorporates fixes for known
errors, and isthe XML Schema selected by the [WS-1 Basic Profile 1.1 Errata] (October 25,
2005).
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4. Static Analysis of a Business Process

WS-BPEL takesit as agenera principle that conformant implementations MUST perform basic
static analysis listed in Appendix B to detect and reject process definitions that fail any of those
static analysis checks. Please note that such analysis might in some cases prevent the use of
processes that would not, in fact, create situations with errors, either in specific uses or in any use.
For example, aWS-BPEL implementation will reject a process with <i nvoke> activity referring
to an undefined variable, where the <i nvoke> activity may not be actually reached during
execution of the process.

A WS-BPEL implementation MAY perform extra static analysis checking beyond the basic
static analysis required by this specification to signal warnings or even reject process definitions.
Such an implementation SHOULD be configurable to disable these non-specified static analysis
checks.
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5. Defining a Business Process

5.1. Initial Example

Before describing the structure of business processes in detail, this section presentsasimple
example of aWS-BPEL process for handling a purchase order. The aim is to introduce the most
basic structures and some of the fundamental concepts of the language.

The operation of the processisvery simple, and is represented in Figure 1. Purchase Order
Process Online. Dotted lines represent sequencing. Free grouping of sequences represents
concurrent sequences. Solid arrows represent control links used for synchronization across
concurrent activities. Note that thisis not meant to be a definitive graphical notation for WS-
BPEL processes. It is used here informally as an aid to understanding.

On receiving the purchase order from a customer, the process initiates three paths concurrently:
calculating the final price for the order, selecting a shipper, and scheduling the production and
shipment for the order. While some of the processing can proceed concurrently, there are control
and data dependencies between the three paths. In particular, the shipping price isrequired to
finalize the price calculation, and the shipping date is required for the complete fulfillment
schedule. When the three concurrent paths are compl eted, invoice processing can proceed and
the invoice is sent to the customer.
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Figure 1: Purchase Order Process - Outline

The WSDL port type offered by the service to its customers (pur chaseOr der PT) isshown in the
following WSDL document. Other WSDL definitions required by the business process are
included in the same WSDL document for simplicity; in particular, the port types for the Web
Services providing price calculation, shipping selection and scheduling, and production
scheduling functions are also defined there. Observe that there are no bindings or service
elementsin the WSDL document. A WS-BPEL process is defined by referencing only the port
types of the services involved in the process, and not their possible deployments. Defining
business processes in this way allows the reuse of business process definitions over multiple
deployments of compatible services.

The <par t ner Li nkType>sincluded at the bottom of the WSDL document represent the
interaction between the purchase order service and each of the parties with which it interacts (see
section 6. Partner Link Types, Partner Links, and Endpoint References). <Par t ner Li nkType>S
can be used to represent dependencies between services, regardless of whether a WS-BPEL
business process is defined for one or more of those services. Each <par t ner Li nkType> defines
up to two "role" names, and lists the port types that each role must support for the interaction to
be carried out successfully. In this example, two <par t ner Li nkType>s, "purchasingLT" and
"schedulingLT", list asingle role because, in the corresponding service interactions, one of the
parties provides all the invoked operations: The "purchasingLT" <par t ner Li nkType> represents
the connection between the process and the requesting customer, where only the purchase order
service needs to offers a service operation ("sendPurchaseOrder"); the "schedulingL T"

<par t ner Li nkType> represents the interaction between the purchase order service and the
scheduling service, in which only operations of the latter are invoked. The two other
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<par t ner Li nkType>s, "i nvoi ci ngLT" and "shi ppi ngLT", define two roles because both the
user of the invoice calculation and the user of the shipping service (the invoice or the shipping
schedule) must provide callback operations to enable notifications to be sent

("i nvoi ceCal | backPT" and "shi ppi ngCal | backPT" port types).

Process
purchaseOrderProcess

=—Pp| purchaseOrder PT

PartnerLink
purchasing

. computePricePT
PartnerLink

invoicing

invoiceCallbackPT

. shippingPT
PartnerLink

shipping

shippingCallbackPT

INRER

schedulingPT

PartnerLink
scheduling

<wsdl : definitions

xm ns: sns="http.7/ manufacturing. org/Xsd/ purchase",

xm ns: pos="http:// manuf act uring. org/ wsdl/purchase’,

xm ns: wsdl ="http: 7/ schenas. Xm soap. or g/ wsdl /™

_______________________________________ -

xm ns: pl nk="http:7/docs. oasis-open. org/ wsbpel /2. 0/ pl nkt'ype",

xm ns: xsd="http: 7/ Wi W3. org/ 2001/ XN Schena” 5
<wsdl : types>
<xsd: schenma>

</ xsd: schema>
</ wsdl : t ypes>

<wsdl : ressage name="POvessage" >
<wsdl : part name="custonerl|nfo" type="sns:custonerlnfoType" />
<wsdl : part name="purchaseOrder" type="sns: purchaseOr der Type" />
</ wsdl : mressage>
<wsdl : nessage nane="I|nvMessage" >
<wsdl : part name="1VC' type="sns:|nvoi ceType" />
</ wsdl : nressage>
<wsdl : nessage name="or der Faul t Type" >
<wsdl : part nanme="probl enl nfo" el enent="sns: OrderFault " />
</ wsdl : nressage>
<wsdl : nessage name="shi ppi ngRequest Message" >
<wsdl : part nanme="custonerl nfo" el enent="sns: custonerlnfo" />
</ wsdl : nressage>
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http://manufacturing.org/wsdl/purchase"
http://manufacturing.org/xsd/purchase"
http://manufacturing.org/wsdl/purchase"
http://schemas.xmlsoap.org/wsdl/"
http://docs.oasis-open.org/wsbpel/2.0/plnktype"
http://www.w3.org/2001/XMLSchema">
http://manufacturing.org/xsd/purchase"
http://manufacturing.org/xsd/purchase.xsd"

<wsdl : nessage nanme="shi ppi ngl nf oMessage" >
<wsdl : part name="shi ppi ngl nfo" el enent ="sns: shi ppi ngl nfo" />
</ wsdl : nessage>
<wsdl| : nessage nanme="schedul eMessage" >
<wsdl : part name="schedul e" el enent ="sns: schedul el nfo" />
</ wsdl : nessage>

<I-- portTypes supported by the purchase order process -->
<wsdl : port Type name="pur chaseOr der PT" >
<wsdl : operati on name="sendPur chaseOr der" >
<wsdl : i nput nessage="pos: POvessage" />
<wsdl : out put nmessage="pos: | nvMessage" />
<wsdl : faul t nanme="cannot Conpl et eOr der"
nessage="pos: or der Faul t Type" />
</ wsdl : operati on>
</ wsdl : port Type>
<wsdl : port Type nane="i nvoi ceCal | backPT" >
<wsdl| : operati on nane="sendl nvoi ce">
<wsdl| : i nput nmessage="pos: | nvMessage" />
</ wsdl : oper ati on>
</ wsdl : port Type>
<wsdl : port Type nanme="shi ppi ngCal | backPT" >
<wsdl| : operati on nane="sendSchedul e">
<wsdl : i nput nessage="pos: schedul eMessage" />
</ wsdl : operati on>
</ wsdl : port Type>

<I-- portType supported by the invoice services -->
<wsdl : port Type name="conput ePri cePT">
<wsdl : operation nane="initiatePriceCal cul ati on">
<wsdl : i nput nessage="pos: POvessage" />
</ wsdl : operati on>
<wsdl : oper ati on name="sendShi ppi ngPri ce">
<wsdl : i nput nessage="pos: shi ppi ngl nf oMessage" />
</ wsdl : oper ati on>
</ wsdl : port Type>

<I-- portType supported by the shipping service -->
<wsdl : port Type name="shi ppi ngPT" >
<wsdl| : operati on nanme="request Shi ppi ng" >
<wsdl : i nput nessage="pos: shi ppi ngRequest Message" />
<wsdl : out put nmessage="pos: shi ppi ngl nf oMessage" />
<wsdl : faul t nanme="cannot Conpl et eOr der"
nessage="pos: or der Faul t Type" />
</ wsdl : operati on>
</ wsdl : port Type>

<I-- portType supported by the production scheduling process -->
<wsdl : port Type nanme="schedul i ngPT" >
<wsdl : operati on name="request Producti onSchedul i ng" >
<wsdl : i nput nessage="pos: POvessage" />
</ wsdl : oper ati on>
<wsdl : operati on name="sendShi pi ngSchedul e" >
<wsdl : i nput nessage="pos: schedul eMessage" />
</ wsdl : oper ati on>
</ wsdl : port Type>

<pl nk: part ner Li nkType name="pur chasi ngLT">

wsbpel-specification-draft-01 23 August 2006
Copyright © OASIS Open 2003, 2006. All Rights Reserved. Page 17 of 276



<pl nk: rol e name="pur chaseServi ce"
port Type="pos: pur chaseOr der PT" />
</ pl nk: part ner Li nkType>

<pl nk: part ner Li nkType nanme="i nvoi ci ngLT" >
<pl nk: rol e name="i nvoi ceServi ce"
port Type="pos: conput ePri cePT" />
<pl nk: rol e name="i nvoi ceRequest er"”
port Type="pos: i nvoi ceCal | backPT" />
</ pl nk: part ner Li nkType>

<pl nk: part ner Li nkType name="shi ppi ngLT" >
<pl nk: rol e name="shi ppi ngServi ce"
port Type="pos: shi ppi ngPT" />
<pl nk: rol e name="shi ppi ngRequest er"
port Type="pos: shi ppi ngCal | backPT" />
</ pl nk: part ner Li nkType>

<pl nk: par t ner Li nkType name="schedul i ngLT" >
<pl nk: rol e name="schedul i ngServi ce"
port Type="pos: schedul i ngPT" />
</ pl nk: part ner Li nkType>

</ wsdl : definitions>

The business process for the order serviceis defined next. There are four major sectionsin this
process definition. Note that the example provides a simple case. In order to completeit,
additional elements may be needed such as<correl ati onSet s>.

e The<part ner Li nks> section defines the different parties that interact with the business
process in the course of processing the order. The four <par t ner Li nk> definitions
shown here correspond to the sender of the order (customer), as well as the providers of
price (invoicing provider), shipment (shipping provider), and manufacturing scheduling
services (scheduling provider). Each <par t ner Li nk> is characterized by a
part ner Li nkType and either one or two role names. Thisinformation identifies the
functionality that must be provided by the business process and by the partner service for
the relationship to succeed, that is, the port types that the purchase order process and the
partner need to implement.

e The<vari abl es> section defines the data variables used by the process, providing their
definitionsin terms of WSDL message types, XML Schematypes (ssmple or complex),
or XML Schema elements. Variables allow processes to maintain state between message
exchanges.

e The<faul t Handl er s> section contains fault handlers defining the activities that must be
performed in response to faults resulting from the invocation of the assessment and
approval services. In WS-BPEL, al faults, whether internal or resulting from a service
invocation, are identified by a qualified name. In particular, each WSDL fault is
identified in WS-BPEL by a qualified name formed by the target namespace of the
WSDL document in which the relevant port type and fault are defined, and the NCName
of the fault.

e Therest of the <pr ocess> definition contains the description of the normal behavior for
handling a purchase request. The major elements of this description are explained in the
section following the process definition.
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<process nanme="pur chaseO der Process"

<docunent ati on xm : | ang="EN'>
A sinple exanpl e of a W5-BPEL process for handling a purchase
or der.

</ docunent at i on>

<part ner Li nks>
<part ner Li nk name="pur chasi ng"
part ner Li nkType="1 ns: pur chasi ngLT" nmyRol e="pur chaseServi ce" />
<part ner Li nk name="i nvoi ci ng" partnerLinkType="1ns:invoi ci ngLT"
nyRol e="i nvoi ceRequest er" partner Rol e="i nvoi ceServi ce" />
<partner Li nk nanme="shi ppi ng" partnerLi nkType="I ns: shi ppi ngLT"
myRol e="shi ppi ngRequest er" partner Rol e="shi ppi ngService" />
<part ner Li nk name="schedul i ng"
part ner Li nkType="1I ns: schedul i ngLT"
part ner Rol e="schedul i ngServi ce" />
</ par t ner Li nks>

<vari abl es>
<vari abl e nane="PO' nessageType="I| ns: POvessage" />
<vari abl e nane="1I nvoi ce" nessageType="Ins:|nvMessage" />
<vari abl e nane="shi ppi ngRequest "
nmessageType="I ns: shi ppi ngRequest Message" />
<vari abl e nane="shi ppi ngl nf 0"
nmessageType="I ns: shi ppi ngl nf oMessage” />
<vari abl e name="shi ppi ngSchedul e"
messageType="I ns: schedul eMessage" />
</vari abl es>

<f aul t Handl er s>
<catch faul t Nane="1ns: cannot Conpl et eOr der "
faul t Vari abl e="POFaul t "
faul t MessageType="1 ns: or der Faul t Type" >
<reply partnerLink="purchasi ng"
port Type="I ns: pur chaseCOr der PT"
oper ati on="sendPur chaseOrder" vari abl e="POFaul t"
faul t Nanme="cannot Conpl et eOrder" />
</ catch>
</ faul t Handl er s>

<sequence>
<recei ve partnerLink="purchasi ng" portType="I|ns: purchaseOr der PT"
oper ati on="sendPur chaseOrder" vari abl e=" PO’
creat el nst ance="yes" >
<docunent at i on>Recei ve Purchase Order</docunentati on>
</receive>

<f | ow>
<docunent ati on>
A parallel flow to handl e shipping, invoicing and
schedul i ng
</ docunent ati on>
<l i nks>
<l i nk name="shi p-to-invoice" />
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http://example.com/ws-bp/purchase"
http://docs.oasis-open.org/wsbpel/2.0/process/executable"
http://manufacturing.org/wsdl/purchase">

<l i nk nanme="shi p-to-schedul i ng" />
</links>
<sequence>
<assi gn>
<copy>
<f r on>$PO. cust oner | nf o</ f r o>
<t 0>$shi ppi ngRequest . cust oner | nf o</ t 0>
</ copy>
</ assi gn>

<i nvoke partnerLi nk="shi ppi ng" port Type="I ns: shi ppi ngPT"

oper ati on="r equest Shi ppi ng"
i nput Var i abl e="shi ppi ngRequest "
out put Vari abl e="shi ppi ngl nf 0" >

<docunent at i on>Deci de On Shi pper </ docunent at i on>

<sour ces>
<source |inkNane="shi p-to-invoice" />
</ sour ces>
</i nvoke>
<recei ve partnerLi nk="shi ppi ng"
port Type="1 ns: shi ppi ngCal | backPT"

oper ati on="sendSchedul e" vari abl e="shi ppi ngSchedul e" >
<docunent at i on>Arrange Logi sti cs</docunentati on>

<sour ces>
<source |inkNanme="shi p-to-scheduling" />
</ sour ces>
</receive>
</ sequence>
<sequence>
<i nvoke partnerLi nk="invoi ci ng"
port Type="I ns: conput ePri cePT"
operation="initiatePriceCal cul ati on"
i nput Vari abl e="PQ'>
<docunent ati on>
Initial Price Calculation
</ docunent at i on>
</ i nvoke>
<i nvoke partnerLi nk="invoi ci ng"
port Type="I ns: conput ePri cePT"
oper at i on="sendShi ppi ngPri ce"
i nput Vari abl e="shi ppi ngl nf 0" >
<docunent at i on>
Conpl ete Price Cal cul ation
</ docunent at i on>
<t ar get s>
<target |inkNane="ship-to-invoice" />
</targets>
</i nvoke>
<recei ve partnerLink="invoi cing"
port Type="I ns: i nvoi ceCal | backPT"
oper ati on="sendl nvoi ce" vari abl e="Invoi ce" />
</ sequence>
<sequence>
<i nvoke partnerLi nk="schedul i ng"
port Type="I ns: schedul i ngPT"
oper ati on="request Producti onSchedul i ng"
i nput Vari abl e="PQ'>
<docunent ati on>
Initiate Production Scheduling
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</ docunent at i on>
</i nvoke>
<i nvoke partnerLi nk="schedul i ng"
port Type="I ns: schedul i ngPT"
oper ati on="sendShi ppi ngSchedul e"
i nput Var i abl e="shi ppi ngSchedul e" >
<docunent ati on>
Conpl ete Producti on Schedul i ng
</ docunent at i on>
<t ar get s>
<target |inkNanme="shi p-to-scheduling" />
</target s>
</i nvoke>
</ sequence>
</fl ow>
<reply partnerLink="purchasi ng" portType="Ins: purchaseOr derP
oper ati on="sendPur chaseOrder" vari abl e="Invoi ce">
<docunent at i on>l nvoi ce Processi ng</ docunent ati on>
</reply>
</ sequence>

</ process>

5.2. The Structure of a Business Process

This section provides a quick summary of the WS-BPEL syntax. It provides only a brief
overview; the details of each language construct are described in the rest of this document.

The basic structure of the languageis:

<process name="NCNanme" target Nanespace="anyURl "
quer yLanguage="anyURI " ?
expr essi onLanguage="anyURl " ?
suppr essJoi nFai | ure="yes| no" ?
exi t OnSt andar dFaul t ="yes| no" ?

I o L e e e e e e e T T T T T Tl e e T M e e el el

<ext ensi ons>?
<ext ensi on nanmespace="anyURl " nust Under st and="yes| no" />+
</ ext ensi ons>

<i nport namespace="anyURIl " ?
| ocati on="anyURl " ?
i mport Type="anyURI " />*

<part ner Li nks>?
<I-- Note: At |east one role nust be specified. -->
<part ner Li nk nane="NCNane"
part ner Li nkType="QNane"
myRol e=" NCNane" ?
part ner Rol e=" NCNane" ?
initializePartnerRol e="yes| no" ?>+
</ par t ner Li nk>
</ part ner Li nks>

<messageExchanges>?
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<nessageExchange name="NCNane" />+
</ messageExchanges>

<vari abl es>
<vari abl e name="BPELVari abl eNanme"
nmessageType="Q\ane" ?
type="QNane" ?
el ement =" QNane" ?>+
from spec?
</vari abl e>
</vari abl es>

<correl ati onSet s>?
<correl ati onSet nanme="NCNane" properties="QName-|ist" />+
</correl ati onSet s>

<f aul t Hand| er s>?
<I-- Note: There nmust be at |east one faul tHandler -->
<cat ch faul t Nane="Q\anme" ?
faul t Vari abl e="BPELVari abl eNanme" ?
( fault MessageType="QNane" | faultEl ement="QNanme" )? >*
activity
</ cat ch>
<cat chAl | >?
activity
</ cat chAl | >
</ f aul t Handl| er s>

<event Handl er s>?
<I-- Note: There nust be at |east one onEvent or onAlarm -->
<onEvent part nerLi nk="NCNange"
port Type="(QNane" ?
oper ati on="NCNane"
( nmessageType="QNane" | el enent="QNane" )?
vari abl e="BPELVar i abl eNane" ?
nmessageExchange="NCNange" ?>*
<correl ati ons>?
<correlation set="NCNane" initiate="yes|join|no"? />+
</correl ati ons>
<fronmPart s>?
<fronPart part="NCNane" toVari abl e="BPELVari abl eNane" />+
</fronmParts>

<scope ...>...</scope>
</ onEvent >
<onAl ar np*
<I-- Note: There nust be at |east one expression. -->

(

<f or expressi onLanguage="anyURl " ?>dur at i on- expr </ f or >
|
<unti| expressionLanguage="anyURl " ?>deadl i ne- expr</until >
)?
<repeat Every expressi onLanguage="anyURI " ?>
dur at i on- expr
</repeat Every>?
<scope ...>...</scope>
</ onAl ar >
</ event Handl er s>
activity
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</ process>

The top-level attributes are as follows:

quer yLanguage. This attribute specifies the query language used in the process for
selection of nodes in assignment, property definition, etc. The default value for this
atributeis: "ur n: oasi s: names: t c: wsbpel : 2. 0: subl ang: xpat h1. 0", which represents
the usage of [XPath 1.0] within WS-BPEL 2.0.

expr essi onLanguage. This attribute specifies the expression language used in the

<pr ocess>. The default value for this attribute is:

"urn: oasi s: names: t ¢c: wsbpel : 2. 0: subl ang: xpat h1. 0", which represents the usage
of [XPath 1.0] within WS-BPEL 2.0.

suppr essJoi nFai | ur e. This attribute determines whether the joinFailure fault will be
suppressed for all activitiesin the process. The effect of the attribute at the process level
can be overridden by an activity using a different value for the attribute. The default for
this attribute is "no" at the process level. When this attribute is not specified for an
activity, it inheritsits value from its closest enclosing activity or from the <pr ocess> if
no enclosing activity specifies this attribute.

exi t OnSt andar dFaul t . If the value of this attribute is set to “yes”, then the process
MUST exit immediately asif an <exi t > activity has been reached, when a WS-BPEL
standard fault other than bpel : j oi nFai | ur e is encountered™. If the value of this attribute
is set to “no”, then the process can handle a standard fault using a fault handler. The
default value for this attribute is “no”. When this attribute is not specified on a<scope> it
inheritsits value from its enclosing <scope> or <pr ocess>.

[SA00003] If the value of exi t OnSt andar dFaul t Of a<scope> Or <pr ocess> IS Set tO
“yes”, then afault handler that explicitly targets the WS-BPEL standard faults MUST

NOT be used in that scope. A process definition that violates this condition MUST be

detected by static analysis and MUST be rejected by a conformant implementation.

The syntax of Abstract Process has its own distinct target namespace. Additional top-
level attributes are defined for Abstract Processes.

The value of the quer yLanguage and expr essi onLanguage attributes on the <pr ocess>
element are global defaults and can be overridden on specific constructs, such as <condi ti on>
of a<whi | e> activity, as defined later in this specification. In addition, the quer yLanguage
attribute is also available for use in defining WS-BPEL <vpr op: propert yAl i as>esin WSDL.
WS-BPEL processors MUST:

statically determine which languages are referenced by quer yLanguage or

expr essi onLanguage attributes either in the WS-BPEL process definition itself or in any
WS-BPEL property definitions in associated WSDLs and

[SA00004] if any referenced language is unsupported by the WS-BPEL processor then
the processor MUST reject the submitted WS-BPEL process definition.

! bpel:joinFailure does not represent amodeling error and hence it is excluded from other standard faultsiin this case.
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Note that: <document at i on> construct may be added to virtually all WS-BPEL constructs as the
formal way to annotate processes definition with human documentation. Examples of

<docunent at i on> construct can be found in the previous sections. Detailed description of
<docunent i on> is provided in the next section 5.3. Language Extensibility.

Each business process has one main activity.

A WS-BPEL activity can be any of the following:
e <receive>
e <reply>

e <jnvoke>
e <assign>

e <throw

o <exit>

e <wait>

° <erT'pt y>

e <sequence>
e <if>

o <while>

e <repeatUntil >

o <forEach>

e <pick>

o <flow

e <scope>

e <conpensate>

e <conpensat eScope>
e <rethrow

e <validate>

e <extensionActivity>

The syntax of each of these elements is described in the following paragraphs.

The <r ecei ve> activity allows the business process to wait for a matching message to arrive.
The <r ecei ve> activity completes when the message arrives. The por t Type attribute on the

<r ecei ve> activity is optional. [SA00005] If the por t Type attribute isincluded for readability,
the value of the por t Type attribute MUST match the por t Type value implied by the
combination of the specified par t ner Li nk and ther ol e implicitly specified by the activity (see
also par t ner Li nk description in the next section). The optional messageExchange attributeis
used to associate a <r epl y> activity with a<r ecei ve> activity.

<recei ve partnerLi nk="NCNang"
port Type=" QNane" ?
oper ati on="NCNane"
var i abl e="BPELVari abl eNanme" ?
creat el nst ance="yes| no"?
nmessageExchange="NCNane" ?
standard-attri butes>
st andar d- el ement s
<correl ati ons>?
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<correl ation set="NCNane" initiate="yes|join|no"? />+
</correl ati ons>
<fronmPart s>?
<fronPart part="NCNane" toVari abl e="BPELVari abl eNanme" />+
</fronParts>
</receive>

The <r epl y> activity allows the business process to send a message in reply to a message that
was received by an inbound message activity (IMA), that is, <receive>, <onMessage>, Or
<onEvent >. The combination of an IMA and a <r epl y> forms a request-response operation on a
WSDL portType for the process. The por t Type attribute on the <r epl y> activity is optional. If
the por t Type attribute isincluded for readability, the value of the por t Type attribute MUST
match the por t Type value implied by the combination of the specified par t ner Li nk and the

rol e implicitly specified by the activity (see also par t ner Li nk description in the next section).
The optional nessageExchange attribute is used to associate a <r epl y> activity with an IMA.

<reply partnerLi nk="NCNane"
port Type=" QNane" ?
oper ati on="NCNane"
var i abl e="BPELVari abl eNanme" ?
faul t Nane=" QNane" ?
messageExchange="NCNane" ?
standard-attri but es>
st andar d- el ement s
<correl ati ons>?
<correlation set="NCNane" initiate="yes|join|no"? />+
</correl ati ons>
<t oPart s>?
<toPart part="NCNane" fromvari abl e="BPELVari abl eNane" />+
</toPart s>
</reply>

The <i nvoke> activity allows the business process to invoke a one-way or request-response
operation on apor t Type offered by a partner. In the request-response case, the invoke activity
completes when the response is received. The por t Type attribute on the <i nvoke> activity is
optional. If the por t Type attribute isincluded for readability, the value of the por t Type attribute
MUST match the por t Type value implied by the combination of the specified par t ner Li nk and
ther ol e implicitly specified by the activity (see aso par t ner Li nk description in the next
section).

<i nvoke part nerLi nk=" NCNane"
port Type="QNane" ?
oper at i on="NCNane"
i nput Var i abl e="BPELVar i abl eNane" ?
out put Vari abl e="BPELVar i abl eNane" ?
standard-attri butes>
st andar d- el ement s
<correl ati ons>?
<correlation set="NCNane" initiate="yes|join|no"?
pattern="request|response|request-response"? />+
</correl ati ons>
<cat ch faul t Nanme="QNane" ?
faul t Vari abl e="BPELVari abl eNange" ?
faul t MessageType="QNane" ?
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faul t El enent =" QNang" ?>*
activity
</ cat ch>
<cat chAl | >?
activity
</ cat chAl | >
<conpensat i onHandl er >?
activity
</ conpensat i onHandl er >
<t oPart s>?
<toPart part="NCNane" fronVari abl e="BPELVari abl eNange" />+
</toParts>
<fronmPart s>?
<fronPart part="NCNane" toVari abl e="BPELVari abl eNanme" />+
</fronPart s>
</i nvoke>

The <assi gn> activity is used to update the values of variables with new data. An <assi gn>
construct can contain any number of elementary assignments, including <copy> assign elements
or data update operations defined as extension under other namespaces.

<assign validate="yes| no"? standard-attributes>
st andar d- el ement s
(
<copy keepSrcEl ement Nane="yes| no" ?>
from spec
t 0- spec
</ copy>
|
<ext ensi onAssi gnOper at i on>
assi gn- el ement - of - ot her - nanmespace
</ ext ensi onAssi gnOper at i on>
) +
</ assi gn>

The <val i dat e> activity is used to validate the values of variables against their associated XML
and WSDL data definition. The construct has avari abl es attribute, which pointsto the
variables being validated.

<val i dat e vari abl es="BPELVari abl eNanes" standard-attri butes>
st andar d- el enent s
</val i dat e>

The <t hr ow> activity is used to generate a fault from inside the business process.

<t hrow f aul t Nanme=" QNang"
faul t Vari abl e="BPELVari abl eName" ?
standard-attri butes>
st andar d- el enent s

</t hr ow>

The <wai t > activity isused to wait for agiven time period or until a certain point in time has
been reached. Exactly one of the expiration criteriaMUST be specified.
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<wai t standard-attributes>
st andar d- el enent s
(
<f or expressi onLanguage="anyURl " ?>dur at i on- expr </ f or >
|

<until expressi onLanguage="anyURl " ?>deadl i ne- expr </ unti | >

)

</ wai t >

The <enpt y> activity isa"no-op" in abusiness process. Thisis useful for synchronization of
concurrent activities, for instance.

<enpty standard-attri butes>
st andar d- el enent s

</ enpt y>

The <sequence> activity is used to define a collection of activities to be performed sequentially
in lexical order.

<sequence standard-attri butes>
st andar d- el ement s
activity+

</ sequence>

The<i f > activity isused to select exactly one activity for execution from a set of choices.

<if standard-attributes>
st andar d- el ement s
<condi ti on expressi onLanguage="anyURI " ?>bool - expr </ condi ti on>
activity
<el sei f>*
<condi ti on expressi onLanguage="anyURl " ?>bool - expr </ condi ti on>
activity
</ el seif>
<el se>?
activity
</ el se>
</if>

The <whi | e> activity is used to define that the child activity is to be repeated as long as the
specified <condi ti on> istrue.

<whi | e standard-attributes>
st andar d- el enent s
<condi ti on expressi onLanguage="anyURI " ?>bool - expr </ condi ti on>
activity

</ whi | e>

The <r epeat Unt i | > activity is used to define that the child activity is to be repeated until the
specified <condi t i on> becomes true. The <condi t i on> istested after the child activity
completes. The <r epeat Unt i | > activity is used to execute the child activity at least once.

<repeatUnti| standard-attributes>
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st andar d- el ement s

activity

<condi ti on expressi onLanguage="anyURI " ?>bool - expr </ condi ti on>
</repeat Until >

The <f or Each> activity iteratesits child scope activity exactly N+1 times where N equals the
<fi nal Count er Val ue> minusthe <st art Count er Val ue>. If paral | el ="yes" thenthisisa
parallel <f or Each> where the N+1 instances of the enclosed <scope> activity SHOULD occur in
parallel. In essence an implicit flow is dynamically created with N+1 copies of the <f or Each>'s
<scope> activity as children. A <conpl et i onCondi t i on> may be used within the <f or Each> to
allow the <f or Each> activity to complete without executing or finishing all the branches
specified.

<f or Each count er Nane="BPELVar i abl eNane" paral |l el ="yes| no"
standard-attri but es>
st andar d- el enent s
<start Count er Val ue expressi onLanguage="anyURI " ?>
unsi gned- i nt eger - expr essi on
</ st art Count er Val ue>
<fi nal Count er Val ue expr essi onLanguage="anyURI " ?>
unsi gned- i nt eger - expr essi on
</ fi nal Count er Val ue>
<conpl eti onCondi ti on>?
<branches expressi onLanguage="anyURl " ?
successf ul BranchesOnl y="yes| no" ?>
unsi gned-i nt eger - expr essi on
</ branches>
</ conpl eti onCondi ti on>
<scope ...>...</scope>
</ f or Each>

The <pi ck> activity isused to wait for one of several possible messagesto arrive or for atime-
out to occur. When one of these triggers occurs, the associated child activity is performed. When
the child activity completes then the <pi ck> activity completes.

The por t Type attribute on the <onMessage> activity isoptional. If the por t Type attributeis
included for readability, the value of the por t Type attribute MUST match the portType value
implied by the combination of the specified par t ner Li nk and ther ol e implicitly specified by
the activity. The optional nessageExchange attribute is used to associate a <r epl y> activity with
a<onMessage> activity.

<pi ck createlnstance="yes|no"? standard-attributes>
st andar d- el enent s
<onMessage partnerLi nk="NCNane"
port Type="QNane" ?
oper at i on="NCNane"
var i abl e="BPELVari abl eNanme" ?
messageExchange="NCNane" ?>+
<correl ati ons>?
<correl ation set="NCNane" initiate="yes|join|no"? />+
</correl ati ons>
<fronParts>?
<fronPart part="NCNane" toVari abl e="BPELVari abl eNane" />+
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</fronParts>
activity
</ onMessage>
<onAl ar np*
(

<f or expressi onLanguage="anyURl " ?>dur ati on- expr </ f or >

<unti| expressionLanguage="anyURl " ?>deadl| i ne- expr</until >

)
activity
</ onAl ar n>

</ pi ck>

The <f | ows> activity isused to specify one or more activities to be performed concurrently.
<l i nks> can be used within a<f | ow> to define explicit control dependencies between nested
child activities.

<f| ow standard-attributes>
st andar d- el enent s
<li nks>?
<l i nk nanme="NCNane" />+
</links>
activity+
</ fl ow>

The <scope> activity is used to define a nested activity with its own associated <par t ner Li nks>,
<nessageExchanges>, <vari abl es>, <correl ati onSet s>, <f aul t Handl er s>,
<conpensat i onHandl er >, <t er mi nat i onHandl er >, and <event Handl er s>

<scope isol at ed="yes| no"? exitOnSt andar dFaul t ="yes| no" ?

standard-attri butes>
st andar d- el ement s
<part ner Li nks>?

see above under <process> for syntax ..
</ part ner Li nks>
<nessageExchanges>?

see above under <process> for syntax ..
</ messageExchanges>
<vari abl es>?

see above under <process> for syntax ..
</vari abl es>
<correl ati onSet s>?

see above under <process> for syntax ..
</correl ati onSet s>
<f aul t Handl er s>?

. see above under <process> for syntax ..

</ faul t Handl er s>
<conpensat i onHandl er >?

</ conpensat i onHandl er >
<t erm nati onHandl er >?

</term nati onHandl er >
<event Hand| er s>?

see above under <process> for syntax ..
</ event Handl er s>
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activity
</ scope>

The <conpensat eScope> activity isused to start compensation on a specified inner scope that
has already completed successfully. [SA00007] This activity MUST only be used from within a
fault handler, another compensation handler, or atermination handler.

<conpensat eScope target="NCNane" standard-attri butes>
st andar d- el enent s
</ conpensat eScope>

The <conpensat e> activity is used to start compensation on all inner scopes that have already
completed successfully, in default order. [SA00008] This activity MUST only be used from
within afault handler, another compensation handler, or atermination handler.

<conpensat e standard-attributes>
st andar d- el ement s
</ conpensat e>

The <exi t > activity isused to immediately end a business process instance within which the
<exi t > activity is contained.

<exit standard-attributes>
st andar d- el enent s
</exit>

The <r et hr ow> activity is used to rethrow the fault that was originally caught by the
immediately enclosing fault handler. [SA00006] The <r et hr ow> activity MUST only be used
within afault handler (i.e. <cat ch> and <cat chAl | > elements). This syntactic constraint MUST
be statically enforced.

<ret hrow standard-attri butes>
st andar d- el enent s
</rethrow>

The <ext ensi onAct i vi t y> element is used to extend WS-BPEL by introducing a new activity
type. The contents of an <ext ensi onActi vi t y> element MUST be a single element that MUST
make available WS-BPEL 's standard-attributes and standard-elements.

<ext ensi onActi vi ty>
<anyEl enent QNane standard-attri but es>
st andar d- el ement s
</ anyEl enent QNanme>
</ ext ensi onActi vi ty>

The "standar d-attributes' referenced above are:

nane="NCNane" ? suppressJoi nFai | ure="yes| no"?

where the default values are as follows:
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e nane: No default value (that is, the default is unnamed)

e suppressJoi nFai | ure: When this attribute is not specified for an activity, it inheritsits
value from its closest enclosing activity or from the process if no enclosing activity
specifies this attribute.

The "standard-elements" referenced above are:

<t ar get s>?
<j ol nCondi ti on expressi onLanguage="anyURI " ?>?
bool - expr
</j oi nCondi ti on>
<target |inkName="NCNane" />+
</target s>
<sour ces>?
<source |inkNanme="NCNane" >+
<transitionCondition expressi onLanguage="anyURI " ?>?
bool - expr
</transitionCondition>
</ sour ce>
</ sour ces>

5.3. Language Extensibility

WS-BPEL supports extensibility by allowing namespace-qualified attributes to appear on any
WS-BPEL element and by allowing elements from other namespaces to appear within WS-BPEL
defined elements. Thisis allowed in the XML Schema specifications for WS-BPEL.

Extensions are either mandatory or optional (see section 14. Extension Declarations). [ SA00009]
In the case of mandatory extensions not supported by a WS-BPEL implementation, the process
definition MUST be rejected. Optional extensions not supported by a WS-BPEL implementation
MUST be ignored.

In addition, WS-BPEL provides two explicit extension constructs:

<ext ensi onAssi gnQper at i on> and <ext ensi onAct i vi t y>. Specific rules for these constructs
are described in sections 8.4. Assignment and 10.9. Adding new Activity Types—
ExtensionActivity.

Extensions MUST NOT contradict the semantics of any element or attribute defined by the WS-
BPEL specification.

Extensions are allowed in WS-BPEL constructs used in WSDL definitions, such as

<part ner Li nkType>, <r ol e>, <vpr op: property> and <vpr op: propert yAl i as>. The same
syntax pattern and semantic rules for extensions of WS-BPEL constructs are applied to these
extensions as well. For the WSDL definitions transitively referenced by a WS-BPEL process,
extension declaration directives of this WS-BPEL process are applied to all extensions used in
WS-BPEL constructsin these WSDL definitions (see section 14. Extension Declarations).

The optional <docunent at i on> construct is applicable to any WS-BPEL extensible construct.
Typically, the contents of <docunent at i on> are for human targeted annotation. Example types
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for those content are: plain text, HTML and XHTML. Tool-implementation specific information
(e.g. the graphical layout details) should be added through elements and attributes of other
namespaces, using the general WS-BPEL extensibility mechanisms.

5.4. Document Linking

A WS-BPEL process definition relies on XML Schemaand WSDL 1.1 for the definition of
datatypes and service interfaces. Process definitions also rely on other constructs such as partner
link types, variable properties and property aliases (defined later in this specification) which are
defined within WSDL 1.1 documents using the WSDL 1.1 language extensibility feature.

<i nport namespace="anyURIl " ?
| ocati on="anyURI " ?
i mport Type="anyURI " />*

The <i npor t > element is used within aWS-BPEL process to declare a dependency on external
XML Schemaor WSDL definitions. Any number of <i npor t > elements may appear as children
of the <pr ocess> element, before any other child element. Each <i npor t > element contains one
mandatory and two optional attributes.

e nanespace. The nanespace attribute specifies an absolute URI that identifies the
imported definitions. This attribute is optional. An import element without a namespace
attribute indicates that external definitions are in use which are not namespace qualified.
[SA00011] If anamespace is specified then the imported definitions MUST be in that
namespace. [SA00012] If no namespace is specified then the imported definitions MUST
NOT contain atargetNamespace specification. If either of these rules are not met then the
process definition MUST be rejected by a conforming WS-BPEL implementation. The

e |ocation. Thel ocati on attribute contains a URI indicating the location of a document
that contains relevant definitions. Thel ocat i on URI may be arelative URI, following
the usual rulesfor resolution of the URI base (XML Base and RFC 2396). Thel ocat i on
attribute is optional. An <i nport > element without al ocat i on attribute indicates that
external definitions are used by the process but makes no statement about where those
definitions may be found. Thel ocat i on attribute isa hint and aWS-BPEL processor is
not required to retrieve the document being imported from the specified location.

e inport Type. The mandatory i nport Type attribute identifies the type of document being
imported by providing an absolute URI that identifies the encoding language used in the
document. [SA00013] The value of thei mpor t Type attribute MUST be set to

- L T L L T L L S T T L O L T -

i nport Type URI values MAY be used here.

Observe that according to these rules, it is permissible to have an <i npor t > element without
namespace and | ocat i on attributes, and only containing an i npor t Type attribute. Such an
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<i mpor t > element indicates that external definitions of the indicated type arein use which are
not namespace qualified, and makes no statement about where those definitions may be found.

[SA00010] A WS-BPEL process definition MUST import all XML Schema and WSDL
definitionsit uses. Thisincludes al XML Schematype and element definitions, all WSDL port
types and message types as well as <vpr op: property> and <vpr op: propert yAl i as>
definitions used by the process. [SA00053], [SA00054] A WS-BPEL processor MUST verify
that all message parts referenced by a <vpr op: propertyAl i as>, <f ron®, <t 0>, <f ronPart >,
and <t oPar t > are found in their respective WSDL message definitions. In order to support the
use of definitions from namespaces spanning multiple documents, a WS-BPEL process MAY
include more than one import declaration for the same namespace and i nport Type, provided
that those declarations include different location values. <i npor t > elements are conceptually
unordered. [SA00014] A WS-BPEL process definition MUST be rejected if the imported
documents contain conflicting definitions of a component used by the importing process
definition (as could be caused, for example, when the XSD redefinition mechanism is used).

Schema definitions defined in the types section of a WSDL document which isimported by a
WS-BPEL process definition are considered to be effectively imported themselves and are
available to the process for the purpose of defining XML Schema variables. However,
documents (or namespaces) imported by an imported document (or namespace) MUST NOT be
transitively imported by the WS-BPEL processor. In particular, this meansthat if an external
item isused by aWS-BPEL process, then adocument (or namespace) that defines that item
MUST be directly imported by the process; observe however that this requirement does not limit
the ability of the imported document itself to import other documents or namespaces. The
following example clarifies some of the issues related to the lack of transitivity of imports.

Assume a document D1 defines atype called d1: Type. However, d1: Type's definition could
depend on another type called d2: Type which is defined in document D2. D1 could include an
import for D2 thus making d2: Type's definition available for use within the definition of

d1: Type. If aWS-BPEL process refersto di1: Type it must import document D1. By importing
D1 the WS-BPEL process can legally refer to d1: Type. But the WS-BPEL process could not
refer to d2: Type even though D1 imports D2. Thisis because transitivity of import is not
supported by WS-BPEL . Note, however, that D1 can still import D2 and d1: Type can still use
d2: Type initsdefinition. In order to allow the WS-BPEL process to refer to d2: Type it would be
necessary for the WS-BPEL process to directly import document D2.

5.5. The Lifecycle of an Executable Business Process

As noted in the introduction, the interaction model that is directly supported by WSDL is
essentially a stateless client-server model of request-response or uncorrelated one-way
interactions. WS-BPEL, builds on WSDL by assuming that all external interactions of the
business process occur through Web Service operations. However, WS-BPEL business processes
represent stateful long-running interactions in which each interaction has a beginning, defined
behavior during its lifetime, and an end. For example, in a supply chain, aseller's business
process might offer a service that begins an interaction by accepting a purchase order through an
input message, and then returns an acknowledgement to the buyer if the order can be fulfilled. It
might later send further messages to the buyer, such as shipping notices and invoices. The seller's
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business process remembers the state of each such purchase order interaction separately from
other similar interactions. Thisis necessary because a buyer might be carrying on many
simultaneous purchase processes with the same seller. In short, a WS-BPEL business process
definition can be thought of as atemplate for creating business process instances.

The creation of a processinstance in WS-BPEL is aways implicit; activities that receive
messages (that is, <r ecei ve> activities and <pi ck> activities) can be annotated to indicate that
the occurrence of that activity causes a new instance of the business process to be created. Thisis
done by setting the createl nstance attribute of such an activity to "yes'. When amessageis
received by such an activity, an instance of the business processis created if it does not already
exist (see sections 10.4. Providing Web Service Operations — Receive and Reply and

11.5. Selective Event Processing — Pick).

A start activity isa<r ecei ve> or a<pi ck> activity annotated with acr eat el nst ance="yes"
attribute. [SA00015] Each executable business process MUST contain at least one start activity
(see section 10.4. Providing Web Service Operations— Receive and Reply for more details on
start activities).

If more than one start activity existsin a process and these start activities contain
<correl ati ons> then al such activities MUST share at |east one common <cor r el ati on> (See
the example in section 9.2. Declaring and Using Correlation Sets).

If a process contains exactly one start activity then the use of <correl ati onSet s> is
unconstrained. Thisincludes a pick with multiple <onMessage> branches; each such branch can
use different <correl ati onSet s> Or N0 <corr el at i onSet s>.

A business process instance ends either normally or abnormally. The process ends normally
when the main activity of the process completes. The process ends abnormally if either:

e afault reaches the process scope, regardless of whether it is handled or not (see section
10.10. Immediately Ending a Process — Exit), or

e theprocessinstanceisexplicitly ended by an exit activity (see section 10.10.
Immediately Ending a Process).

5.6. Revisiting the Initial Example

In the pur chaseOr der Process examplein section 5.1. Initial Example, the structure of the main
activity of the processis defined by the outer <sequence> element, which states that the three
activities contained inside are performed in order. The customer request is received (<r ecei ve>
element), then processed (inside a <f | ow> section that enables concurrent behavior), and areply
message with the final approval status of the request is sent back to the customer (<r epl y>).
Note that the <r ecei ve> and <r epl y> elements are matched respectively to the <i nput > and
<out put > messages of the "sendPur chaseOr der " operation invoked by the customer, while the
activities performed by the process between these elements represent the actions taken in
response to the customer request, from the time the request is received to the time the response is
sent back (reply).
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The processing taking place inside the <f | ow> element consists of three concurrent <sequence>
activities. The synchronization dependencies between activitiesin the three concurrent sequences
are expressed by using <l i nks> to connect them. The <I i nks> are defined inside the <f | ow>
and are used to connect a source activity to atarget activity. Note that each activity declares itself
asthe source or target of a<l i nk> by using the nested <sour ce> and <t ar get > elements. In the
absence of <l i nks>, the activities nested directly inside a <f | ow> proceed concurrently. In the
example, however, the presence of two <1 i nk>s introduces control dependencies between the
activities performed inside each sequence. For example, while the price calculation can be
started immediately after the request is received, shipping price can only be added to the invoice
after the shipper information has been obtained; this dependency is represented by the <1 i nk>
(named "shi p-t o-i nvoi ce") that connects the first call on the shipping provider

("request Shi ppi ng") with sending shipping information to the price calculation service
("sendshi ppi ngPri ce"). Likewise, shipping scheduling information can only be sent to the
manufacturing scheduling service after it has been received from the shipper service; thus the
need for the second <l i nk> ("shi p-t o- schedul i ng").

Datais shared between different activities through shared variables, for example, the two
<vari abl e>S"shi ppi ngl nf 0" and "shi ppi ngSchedul e".

Certain operations can return faults, as defined in their WSDL definitions. For simplicity, itis
assumed here that the two operations return the same fault ("cannot Conpl et eOr der ). When a
fault occurs, normal processing isterminated and control is transferred to the corresponding fault
handler, as defined in the <f aul t Handl er s> section. In this example the fault handler uses a

<r epl y> element to return a fault to the customer (note the f aul t Nane attribute in the <r epl y>
element).

Finally, it isimportant to observe how an assignment activity is used to transfer information
between data variables. The simple assignments shown in this example transfer a message part
from a source variable to a message part in atarget variable, but more complex forms of
assignments are al'so possible.
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6. Partner Link Types, Partner Links, and
Endpoint References

An important use case for WS-BPEL is describing cross enterprise business interactions in which
the business processes of each enterprise interact through Web Service interfaces. Therefore,
WS-BPEL provides the ability to model the required relationships between partner processes.
WSDL already describes the functionality of a service provided by a partner, at both the abstract
and concrete levels. The relationship of a business process to a partner istypically peer-to-peer,
requiring atwo-way dependency at the service level. In other words, a partner represents both a
consumer of a service provided by the business process and a provider of a serviceto the
business process. Thisis especially the case when the interactions are based on one-way
operations rather than on request-response operations. The notion of <par t ner Li nks> is used to
directly model peer-to-peer conversational partner relationships. <par t ner Li nks> define the
shape of arelationship with a partner by defining the por t Types used in the interactions in both
directions. However, the actual partner service may be dynamically determined within the
process. WS-BPEL uses a notion of endpoint reference, manifested as a service reference
container <sr ef : servi ce-r ef >, to represent the data required to describe a partner service
endpoint.

Introduction of service reference container <sr ef : ser vi ce- r ef > avoids inventing a private WS-
BPEL mechanism for web service endpoint references. It also provides pluggability of different
versions of service referencing or endpoint addressing schemes being used within WS-BPEL .

6.1. Partner Link Types

A <par t ner Li nkType> characterizes the conversational relationship between two services by
defining the roles played by each of the services in the conversation and specifying the por t Type
provided by each service to receive messages within the context of the conversation. Each

<r ol e> specifies exactly one WSDL por t Type. The following example illustrates the basic
syntax of a<part ner Li nkType> declaration:

<pl nk: par t ner Li nkType name="Buyer Sel | er Li nk" >
<pl nk: rol e name="Buyer" port Type="buy: Buyer Port Type" />
<pl nk:role nanme="Sel |l er" port Type="sell: Sell erPort Type" />
</ pl nk: par t ner Li nkType>

The extensibility mechanism of WSDL 1.1 is used to define <par t ner Li nkType> asanew
definition type to be placed as an immediate child element of a<wsdl : def i ni ti ons> element.
This allows reuse of the WSDL target namespace specification and its import mechanism to
import por t Type definitions. The <par t ner Li nkType> definition can be a separate artifact
independent of either service's WSDL document. Alternatively, the <par t ner Li nkType>
definition can be placed within the WSDL document defining the por t Types from which the
different roles are defined.

The syntax for defining a<par t ner Li nkType> is:
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<wsdl : definitions nane="NCNane" target Nanmespace="anyURl " ...>

<pl nk: part ner Li nkType nane="NCNanme" >
<pl nk: rol e name="NCNane" port Type="QNane" />
<pl nk: rol e name="NCNane" port Type="QNane" />?
</ pl nk: par t ner Li nkType>

</vvsd| :definitions>

This defines a<par t ner Li nkType> in the namespace indicated by the value of the
t ar get Namespace attribute of the WSDL document element. The por t Types identified within
<r ol e>s are referenced by using QNames according to the rulesin WSDL specifications.

Note that in some cases it can be meaningful to define a<par t ner Li nkType> containing exactly
one <r ol e> instead of two. That defines a partner linking scenario where one partner expresses a
capability to link with any other partner, without placing any requirements on the other partner.

Examples of <par t ner Li nkType> declarations are found in various business process examples
in this specification.

6.2. Partner Links

The services with which a business process interacts are modeled as partner linksin WS-BPEL.
Each <par t ner Li nk> is characterized by apart ner Li nkType. More than one <par t ner Li nk>
can be characterized by the same par t ner Li nkType. For example, a certain procurement process
might use more than one vendor for its transactions, but might use the same par t ner Li nkType
for all vendors.

<part ner Li nks>
<part ner Li nk nanme="NCNane"
part ner Li nkType="QNane"
nyRol e=" NCNane" ?
part ner Rol e=" NCNane" ?
initializePartnerRol e="yes|no"? />+
</ part ner Li nks>

Each <par t ner Li nk> isnamed, and this nare isused for all service interactions via that

<par t ner Li nk>. Thisiscritical, for example, in correlating responses to different

<par t ner Li nk>s for simultaneous requests of the same kind (see section 10.3. Invoking Web
Service Operations — Invoke and 10.4. Providing Web Service Operations — Receive and Reply ).

Within a<par t ner Li nk>, the role of the business processitself isindicated by the attribute
nmyRol e and the role of the partner isindicated by the attribute par t ner Rol e. When a

part ner Li nkType has only one role, one of these attributes is omitted as appropriate. [ SA00016]
Note that a<part ner Li nk> MUST specify the nyRol e, or the par t ner Rol e, or both. This
syntactic constraint MUST be statically enforced

The <par t ner Li nk> declarations specify the relationships that a WS-BPEL process will employ
in its behavior. In order to utilize operations viaa <par t ner Li nk>, the binding and

communication data, including endpoint references (EPR), for the <par t ner Li nk> must be
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