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Summary: This specification provides a general overview of the BizTalk Framework 2.0 conceptual architecture, including the BizTalk Document and BizTalk Message. It provides detailed specifications for the construction of BizTalk Documents and Messages, and their secure transport over a number of Internet-standard transport and transfer protocols.
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Introduction

The growing maturity of Internet-based secure transport protocols, combined with ubiquitous support for these protocols across networking, hardware, and software platforms, is enabling businesses to develop new ways to facilitate efficient and automated interactions. These interactions can occur between their own internal lines of business; productivity and knowledge management applications; the applications used by their customers and partners; and services provided by their commercial and corporate providers.

The challenges associated with enabling such efficient, automated interactions between applications across business boundaries, and in a cost effective manner, are similar to those associated with enabling them within an enterprise or departmental boundary. However, a new dimension of challenges in the areas of security and reliability must be addressed in order to communicate with other organizations.

These requirements for interaction across business boundaries include, but are not limited to, the following: 

· A sufficiently-flexible and rich universal language to specify, package, publish, and exchange both structured and unstructured information across application or business boundaries.

· A flexible and rich universal language to specify and execute transformation rules to convert information from one format to the other as application and business boundaries are crossed.

· Platform-neutral, application-level communication protocols that enable automated interactions across application or business boundaries. 

· Platform-neutral mechanisms for securing messages for integrity, privacy and non-repudiation.

Extensible Markup Language (XML) and XML-based schema languages provide a strong set of technologies with a low barrier to entry. These languages enable one to describe and exchange structured information between collaborating applications or business partners in a platform- and middleware-neutral manner. 

As a result, domain-specific standards bodies and industry initiatives have started to adopt XML and XML-based schema languages to specify both their vocabularies and content models. These schemas are becoming widely published and implemented to facilitate communication between both applications and businesses. Wide support of XML has also resulted in independent solution providers developing solutions that enable the exchange of XML-based information with other third-party or custom-developed applications. Several solution- or middleware/platform-specific approaches have been taken to address the lack of middleware-neutral, application-level communication protocols. However, no single proprietary solution or middleware platform meets all the needs of a complex deployment environment. 

These proprietary initiatives have generally resulted in customers facing broad interoperability issues on their own. The BizTalk™ Framework addresses these interoperability challenges in a platform- and technology-neutral manner. It provides specifications for the design and development of XML-based messaging solutions for communication between applications and organizations. This specification builds upon standard and emerging Internet technologies such as Hypertext Transfer Protocol (HTTP), Multipurpose Internet Mail Extensions (MIME), Extensible Markup Language (XML), and Simple Object Access Protocol (SOAP). Subsequent versions of the BizTalk Framework will be enhanced to leverage additional XML and Internet-related, messaging-standards work as appropriate.

It is important to note that the BizTalk™ Framework does not attempt to address all aspects of business-to-business electronic commerce. For instance, it does not deal directly with legal issues, agreements regarding arbitration, and recovery from catastrophic failures, nor does it specify specific business processes such as those for purchasing or securities trading. The BizTalk™ Framework provides a set of basic mechanisms required for most business-to-business electronic exchanges. It is expected that other specifications and standards, consistent with the BizTalk™ Framework, will be developed for the application- and domain-specific aspects.

Specification Scope and Evolution

This specification provides a general overview of the BizTalk Framework conceptual architecture, including the fundamental notions of BizTalk Document and BizTalk Message. It then provides detailed specifications for the construction of BizTalk Documents and Messages, and their secure transport over a number of Internet-standard transport and transfer protocols, as described below.

BizTalk Documents follow a number of rules for structure and content in order to provide rich functionality and predictable semantics. This specification describes the following aspects of BizTalk Documents and their semantics: 

· Overall structure of BizTalk Documents. 

· BizTalk headers for document routing, properties, catalog, and process management.

· Structure and handling of BizTalk Documents that require reliable delivery.

When implementing solutions using the BizTalk Framework, specific transport, encoding, and security mechanisms must be used to secure and deliver messages. This specification describes the following mechanisms and aspects of BizTalk Message encoding and transport: 

· Transport bindings for Internet transfer protocols

· MIME-based transfer encoding and attachment packaging

· Signatures and encryption based on S/MIME

This specification is intended to define messaging interaction between BizTalk Framework 2.0 Compliant servers, referred to as BFC servers in this specification. 

2.1 Relationship to BizTalk Framework 1.0

The BizTalk Framework 2.0 specification is a major revision of the BizTalk Framework 1.0 specification. BizTalk Framework 2.0 includes the following new features: 

· Transport bindings

· Reliable message delivery

· MIME encoding for attachments

· Security based on S/MIME

In addition, BizTalk Framework 2.0 has been influenced by many recent standards efforts including, but not limited to, the following: 

· SOAP Version 1.1 [SOAP]

· XML Schema Part 1: Structures [XSD1]

· XML Schema Part 2: Data types [XSD2]

The influence of SOAP 1.1 is most pervasive since BizTalk Framework 2.0 is an extension of SOAP 1.1, whereas BizTalk Framework 1.0 was "pre-SOAP." In addition, the opportunity for a major revision was used to rationalize the semantics, naming, and structure of many BizTags in the light of experience and the requirements of the new features in this specification.  The use of SOAP 1.1 as the starting point aligns BizTalk Framework 2.0 with the direction set by the newly chartered XML Protocols activity of the W3C [XP].

One of the goals of BizTalk Framework 2.0 is to sufficiently explain wire-level behavior so that it's useful as the basis for interoperation among compliant servers. The semantics of many BizTags has been defined much more specifically than in BizTalk Framework 1.0. The structure and content of BizTalk Documents described in BizTalk Framework 1.0 have been preserved wherever possible, but precise semantics and consistency with standards have been given higher priority in order to provide a solid foundation for the future.

2.2 Versioning Model

BizTalk Framework 2.0 follows SOAP 1.1 in not defining a traditional versioning model based on major and minor version numbers. The version is implied by the namespace URIs used to qualify the BizTalk-specific header entries defined in this specification. Normal SOAP 1.1 rules for the SOAP-ENV:mustUnderstand attribute imply that if the header entries that are required to be understood carry the wrong namespace or are deemed ill-formed in some other fashion, the BFC server should respond with a SOAP-ENV:mustUnderstand fault.

In the context of the HTTP binding specified in section 10, this fault indication may be returned in the HTTP response. However, if the message is processed asynchronously, the HTTP response will be 202 accepted and the fault should be returned asynchronously, whenever possible. See section 10 for further discussion of SOAP protocol binding.

1. Use of XML Schema Data Types

This specification uses the type-qualification xsi:type attribute as well as a number of specific data types from the XML Schema specifications [XSD1, XSD2]. These are listed below with explanations. This specification, however, does not mandate the use of a specific method for defining XML schemas.

The xsi:type attribute allows an element to explicitly assert its type in a specific XML document instance. This can be used to validate the structure of the element.

The data type timeInstant represents a specific instant of time. The value space of timeInstant is the space of combinations of date and time of day values as defined in section 5.4 of the ISO 8601 [ISO8601] standard.

The uriReference data type represents a URI reference as defined in Section 4 of [URI]. A URI reference may be absolute or relative, and may have an optional fragment identifier.

A complexType is an element with content that is not a simple type, such as a string or a decimal number; the element contains sub-elements and/or attributes with their own content.

The XML schema data types are referenced in the text without the use of the xsd: prefix (signifying that they belong to the "http://www.w3.org/2000/08/XMLSchema" namespace) for brevity.  The prefix and namespace are shown in the examples.

2. BizTalk Concepts

4.1 Terminology

This document uses a set of BizTalk-specific terms, as defined below: 

· BizTalk Framework Compliant (BFC) Server. A BFC Server is represented by the set of services providing the message-processing functionality defined in the BizTalk Framework specifications.

· Application. An Application is the line-of-business system where the business data or logic are stored and executed. An application also includes any additional adapters that may be required to emit or consume Business Documents (see below) and communicate with a BFC server. 

· Business Document. A Business Document is a well-formed XML document containing business data. This data may represent a purchase order, invoice, sales forecast, or any other business information. One or more Business Documents form the body of a BizTalk Document (see below). 

The BizTalk Framework does not prescribe the content or structure (schema) of individual Business Documents. The details of the Business Document content and structure, or Schema, are defined and agreed upon by the business entities involved. 

Schema. A Schema is the metadata used to describe the structure of a class of XML documents, in particular for a class of Business Documents. This formal description is used by application developers to create systems that process corresponding Business Documents, or by parsers that validate a Business Document's conformance to the Schema at run time. 

Organizations may publish their Schemas in the BizTalk Schemas Library, or through other means.

Note Schemas for Business Documents do not contain any BizTags, as described in this specification. A schema contains only those tags required to support the business transaction, as agreed to by the cooperating business entities. General requirements and guidelines for Schema implementations are defined in the BizTalk Schema Guidelines. 

· BizTalk Document. A BizTalk Document is a SOAP 1.1 message in which the body of the message contains the Business Documents, and the header contains BizTalk-specific header entries for enhanced message-handling semantics.  The following concepts apply to BizTalk Documents.

· Lifetime: The time period during which a Document is meaningful.  A Document must not be sent, accepted, processed or acknowledged beyond its lifetime.

· Identity: a universally unique token used to identify a Document.

· Acceptance:  The act of being accepted for delivery by a receiver.  A received Document is accepted if it is recognized as being intended for an endpoint served by the receiver, including Documents that are copies or duplicates of previously received Documents (based on the identity).  Acceptance does not mean that all header entries and the body have been inspected and their contents verified for any specific purpose. 
· Idempotence: the ability of a Document to be transmitted and accepted more than once with the same effect as being transmitted and accepted once.
· Receipts: Biztalk Framework includes end-to-end protocols that prescribe certain receipts to be sent by the receiver in order to ensure delivery semantics in some cases.  These receipts are first-class BizTalk Documents with a prescribed syntax.  There are two receipt kinds defined in this specification:

· Delivery: a receipt to acknowledge that the receiver accepted a given Document for delivery.

· Commitment: a receipt to acknowledge that, in addition to being accepted, a given Document has been inspected at the destination endpoint, all header entries marked mustUnderstand="1" have been understood, the correctness of their contents as well as the contents of the body has been verified, and there is a commitment to process the Document.

· BizTag. BizTags are the set of XML tags (both mandatory and optional) that are used to specify Business Document handling. More precisely, BizTags are elements and attributes defined in this specification and used to construct BizTalk-specific SOAP header entries in the BizTalk Document. They are processed by the BFC Server, or by other applications facilitating the document interchange. 

· BizTalk Message. A BizTalk Message is the unit of wire-level interchange between BFC Servers. BizTalk Messages are used to send BizTalk Documents, and any related files, between BFC Servers. A BizTalk Message must always contain a primary BizTalk Document that defines the semantics of the Message within the BizTalk Framework. It may in addition contain one or more attachments (see below), including well-formed XML documents, some of which may themselves be BizTalk Documents. BizTalk Documents carried as attachments are treated just like any other XML documents and have no special significance for the semantics of the BizTalk Message. The structure of a BizTalk Message is dependent on the transport being used to carry the message and often includes transport-specific headers.

· Transport. The actual interchange of BizTalk Messages between BFC servers presupposes a communication mechanism that is used to carry Messages physically from the source to the destination business entity. We use the term transport to refer to this mechanism. Transports used in this context will vary widely in their characteristics, ranging from simple datagram and file transfer protocols to transfer protocols such as HTTP and SMTP, and sophisticated, message-oriented middleware. This specification does not differentiate between transports based on their capabilities. Transport characteristics affect only the transport bindings specified in section 10.

· Endpoint: BizTalk Framework compliant source or destination of a BizTalk Message.
· Address: the location of an endpoint, resolvable in context for the purposes of message transport and delivery.

· Attachment. Attachments are generally non-XML files or other related information that is not transmitted as a Business Document within the body of the BizTalk Document. These may be related images, large compressed files, or any other information format or content that is not an appropriate Business Document.  Attachments may be carried within the BizTalk Message enclosing the BizTalk Document, or they may be external to the Message, and simply referenced within the Document.

4.2 Logical Layering

The logical implementation model for the BizTalk Framework is composed of three layers. The layering described here is for illustrative and explanatory purposes. As the BizTalk Framework specification definitively specifies only the wire format for BizTalk Messages and the protocol for reliable messaging, alternative logical layering may be used, provided it supports equivalent functionality, without affecting compliance with this specification. These logical layers include the application (and appropriate adapters), the BFC Server, and transport. The application is the ultimate source and destination of the content of BizTalk Messages, and communicates with other applications by sending Business Documents back and forth through BFC Servers. Multiple BFC Servers communicate with one another over a variety of protocols, such as HTTP, SMTP, and Microsoft Message Queue (MSMQ). The BizTalk Framework does not prescribe what these transport protocols are, and is independent of the implementation details of each.
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The application is responsible for generating the Business Documents and any attachments to be transmitted to its peer(s) and submitting them to the BFC Server. The responsibility for wrapping the Business Documents in a BizTalk Document may rest with either the application or the BFC server, depending on the implementation of the BFC server. The server processes the document and any attachments and constructs a BizTalk Message as appropriate for the transport protocol. The BFC Server uses information contained in the BizTags to determine the correct transport-specific destination address. The server then hands the message to the transport layer for transmission to the destination BFC Server. The interfaces between the business application, the BFC Server, and the transport layer are implementation specific.

BizTalk Document Structure

The following is an example of a simple BizTalk Document.

<SOAP-ENV:Envelope

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

                xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance">

    <SOAP-ENV:Header>

       <eps:endpoints SOAP-ENV:mustUnderstand="1"

                     xmlns:eps="http://schemas.biztalk.org/btf-2-0/endpoints"

                     xmlns:agr="http://www.trading-agreements.org/types/">

           <eps:to>

               <eps:address xsi:type="agr:department">Book Orders</eps:address>           

           </eps:to>

           <eps:from>

               <eps:address xsi:type="agr:organization">Book Lovers</eps:address>           

           </eps:from>

       </eps:endpoints>

       <prop:properties SOAP-ENV:mustUnderstand="1"

                     xmlns:prop="http://schemas.biztalk.org/btf-2-0/properties">

           <prop:identity>uuid:74b9f5d0-33fb-4a81-b02b-5b760641c1d6</prop:identity>

           <prop:sentAt>2000-05-14T03:00:00+08:00</prop:sentAt>

           <prop:expiresAt>2000-05-15T04:00:00+08:00</prop:expiresAt>

           <prop:topic>http://electrocommerce.org/purchase_order/</prop:topic>

       </prop:properties>

    </SOAP-ENV:Header>

    <SOAP-ENV:Body>

        <po:PurchaseOrder xmlns:po="http://electrocommerce.org/purchase_order/">

            <po:Title>Essential BizTalk</po:Title>

        </po:PurchaseOrder>

    </SOAP-ENV:Body>

</SOAP-ENV:Envelope>

This BizTalk Document consists of a standard SOAP 1.1 message that contains the following: 

· An application-specific Business Document (in this case a book purchase order), with its own application-defined XML namespace, carried in the body of the SOAP message.

· BizTalk-specific <endpoints> and <properties> SOAP header entries, constructed using BizTags defined in standard BizTag namespaces, with schema and semantics defined in this specification.

In general, the body of the SOAP message constituting a BizTalk Document contains several related Business Documents, and the header of the SOAP message contains several BizTalk-specific (and potentially other) header entries. The use of the SOAP-ENV:mustUnderstand attribute with a value of "1" implies (in accordance with the SOAP 1.1 specification) that the destination business entity receiving this Document must understand and correctly process the header entries so attributed, or if the header entry is not understood, the processing of the Document must be terminated with failure.

All BizTags are defined within standard BizTag namespaces with URIs derived by extension from the prefix http://schemas.biztalk.org/btf-2-0/. The scope of semantic significance for the BizTag namespaces is always confined to the header of the outermost BizTalk Document. If a BizTalk Document is carried whole in the body of another BizTalk Document, the BizTags in the inner document are "dormant" and ineffective—they are treated as business data for the purposes of processing the outer Document.

It is worth noting that the <to> and <from> routing tags, described in more detail below, often use business-entity names for source and destination addressing, rather than transport addresses such as HTTP URLs. The form and interpretation of the address content is indicated by the xsi:type attribute. The BizTalk Document structure and function are independent of the transports over which the Documents are carried.

3. BizTalk Document Body

The <Body> element of the SOAP message that constitutes a BizTalk Document contains the Business Documents being carried. In general, a BizTalk Document may carry a set of related Business Documents (for instance, a purchase order and a shipper's name and address for shipping that order).

Related Business Documents often have shared content. SOAP has a straightforward mechanism for encoding data targeted by multiple references; it uses XML ID attributes and relative URIs. Consider a simple elaboration of the purchase order example above in which both the purchase order and the shipping information reference information about the book. The <Body> element of the following BizTalk Document shows how this could be expressed using SOAP encoding rules.

<SOAP-ENV:Envelope

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

                xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"

                xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance">

    <SOAP-ENV:Header>

        <!-- headers omitted for brevity -->

    </SOAP-ENV:Header>

    <SOAP-ENV:Body>

      <po:PurchaseOrder xmlns:po="http://electrocommerce.org/purchase_order/">

          <po:item href="#theBook"/>

          <!-- and other purchasing information -->

      </po:PurchaseOrder>

      <ship:shippingInfo xmlns:ship="http://electrocommerce.org/shippingInfo/">

          <ship:content href="#theBook"/>

          <!-- and other shipping information -->

      </ship:shippingInfo>

      <book xmlns="http://electrocommerce.org/bookInfo/"  id="theBook"  

                                                          SOAP-ENC:root="0">

          <Title>Essential BizTalk</Title>

          <!-- and other book information -->

      </book>

    </SOAP-ENV:Body>

</SOAP-ENV:Envelope>

This example also illustrates a problem that occurs when this technique is used. We would like the destination business entity to view this BizTalk Document as containing two Business Documents: the purchase order and the shipping information. However, the <Body> of the SOAP message contains three child elements. We need a way to distinguish the Business Documents from the elements that appear as direct children of <Body> because they are shared via multiple references. 

SOAP provides the SOAP-ENC:root attribute as a method for signaling that an element is not an independent entity. Every immediate child of the <Body> element in a BizTalk Document is a contained Business Document unless that child carries the SOAP-ENC:root attribute with a value of "0". 

BizTalk Document Header Entries

This section describes the BizTalk-specific SOAP header entries that may occur in a BizTalk Document. They are concerned with Document routing, Document identification and other properties, Document delivery services requested, a catalog of Document contents and attachments, and tracking of the business process context of which the Document is a part. The following table lists the BizTags used to mark the header entries and their properties. Each header entry is described in more detail in the following sections, and schemas for the corresponding elements are provided in the appendix. 

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	endpoints
	yes
	element
	complexType
	once

	properties
	yes
	element
	complexType
	once

	services
	no
	element
	ComplexType
	once

	manifest
	no
	element
	complexType
	once

	process
	no
	element
	complexType
	once


7.1 Document Source and Destination

Document source and destination is specified by a SOAP header entry marked by the <endpoints> BizTag.  The endpoints header entry from the initial BizTalk Document example is shown below:

  <eps:endpoints SOAP-ENV:mustUnderstand="1"

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

                xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

                xmlns:eps="http://schemas.biztalk.org/btf-2-0/endpoints"

                xmlns:agr="http://www.trading-agreements.org/types/">

           <eps:to>

               <eps:address xsi:type="agr:department">Book Orders</eps:address>           

           </eps:to>

           <eps:from>

               <eps:address xsi:type="agr:organization">Book Lovers</eps:address>           

           </eps:from>

  </eps:endpoints>

As noted in the context of the initial example, the source and destination are specified as names of business entities in the element marked by the <address> BizTag, and these names in general reflect business-related namespaces (such as DUNS numbers) rather than transport endpoints.  The selection of transports and transport endpoints, over which the BizTalk Document is carried, often occurs separately between the business entities involved. It is entirely possible that multiple transports and transport endpoints are available for the communication and that they will change over time, without changing the names of the business entities (in <address>) and the structure of the BizTalk Documents exchanged between the entities. The exact routing logic used to deliver the BizTalk Document once it reaches the BFC server that is associated with the destination business entity is implementation dependent.  Of course, the use of transport endpoints or resource locators (URLs) is by no means precluded as the content of the <address> elements.

Understanding and processing the <endpoints> header entry and all its contents at the recipient BFC server is always mandatory during successful processing of a BizTalk Document. The encoding of the <endpoints> element must always contain the SOAP-ENV:mustUnderstand="1" attribute to reflect this. The following table lists the BizTags used to construct the sub-elements of the <endpoints> header entry and their properties.

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	to
	yes
	element
	complexType
	once

	from
	yes
	element
	complexType
	once


The <to> tag contains the specification of the destination business entity to which the BizTalk Document is to be delivered. This element contains exactly one occurrence of an <address> sub-element. 

The <from> tag contains the specification of the source business entity from which the BizTalk Document originates. This element contains exactly one occurrence of an <address> sub-element. 

The <address> element contains the identification of a business entity in string form. The <address> element has a required xsi:type attribute. The value of the xsi:type attribute signifies the category of the address as well as the permissible structure of the string form of the address. Several categories, including organization name and URI reference, are used in examples in this specification.

7.2 Document Identification and Properties

Document identity information and other properties are specified by a SOAP header entry marked by the <properties> BizTag. The properties header entry from the initial BizTalk Document example is shown below.

       <prop:properties SOAP-ENV:mustUnderstand="1"

                     xmlns:prop="http://schemas.biztalk.org/btf-2-0/properties">

           <prop:identity>uuid:74b9f5d0-33fb-4a81-b02b-5b760641c1d6</prop:identity>

           <prop:sentAt>2000-05-14T03:00:00+08:00</prop:sentAt>

           <prop:expiresAt>2000-05-15T04:00:00+08:00</prop:expiresAt>

           <prop:topic>http://electrocommerce.org/purchase_order/</prop:topic>

       </prop:properties>

Understanding and processing the <properties> header entry and all its contents at the recipient BFC server is always mandatory during successful processing of a BizTalk Document. The encoding of the <properties> element must always contain the SOAP-ENV:mustUnderstand="1"attribute to reflect this. The following table lists the BizTags used to construct the sub-elements of the <properties> header entry.

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	identity
	Yes
	element
	uriReference
	once

	sentAt
	yes
	element
	timeInstant
	once

	expiresAt
	yes
	element
	timeInstant
	once

	topic
	yes
	element
	uriReference
	once


The <identity> tag is a URI reference that uniquely identifies the BizTalk Document for purposes of logging, tracking, error handling, or other Document processing and correlation requirements. The <identity> tag must be universally unique. This could be accomplished, for instance, with Universally Unique Identifiers (UUIDs), as illustrated in the example above, or with cryptographic hash algorithms such as MD5 applied to the Business Document(s). The choice of <identity> tag form and the process of generating <identity> tag is implementation specific.

The <sentAt> tag is the sending timestamp of the Document. In the context of the transmission-retry behavior discussed in Section 8 section, this timestamp must always reflect the time at which the properties element was created.

The <topic> tag contains a URI reference that uniquely identifies the overall purpose of the BizTalk Document. The <topic> tag may be used for interest-based routing (publish/subscribe via topic-based addressing) and to verify the consistency of the BizTalk Document content with its intent. The latter use occurs in the HTTP binding as described in section 10. Although the process for creation of this element is implementation specific, it is recommended that the topic is either specified by the sending application or is inferred in a standard way by the BFC server from the Business Documents carried in the BizTalk Document, e.g. by using the namespace URI of the (first) Business Document as the topic.

The <expiresAt> tag is the expiration timestamp of the Document. Beyond the point in time stamped in this element, the associated BizTalk Document is considered to have expired and must not be processed or acknowledged by the destination business entity. Care should be taken in specifying the expiration time, providing for a reasonable margin of error in time synchronization across distributed systems. 

Explanatory Note The business logic of the source business entity typically allocates a definite time interval for the performance of the business action represented by a BizTalk Document; it needs to be notified about failure to deliver the Document within the allocated time. There are two basic approaches to Document lifetime encoding: time to live (TTL) or maximum latency, and absolute expiration time. Both approaches have weaknesses. TTL is immune to time synchronization problems across machines, and is therefore best when low-latency messages are carried over fast transports. However, it effectively assumes instantaneous transport, which is an unreasonable assumption for some transports. Given the transport independence of the BizTalk Framework, use of TTL is problematic. The problem with using absolute expiration time (encoded as coordinated universal time) is the well-known clock-synchronization problem in distributed systems. However, the latency for messages that is expected in current usage of the BizTalk Framework tends to be high enough that synchronization is not expected to be a major issue. We therefore use absolute time encoding to specify lifetime. In future versions, the BizTalk Framework may support both kinds of lifetime encoding.

7.3 Delivery Services

Reliable delivery services for a BizTalk Document are specified by an optional SOAP header entry marked by the <services> BizTag. A services header entry is shown below.

<services       xmlns="http://schemas.biztalk.org/btf-2-0/services"

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

                xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

                xmlns:xsd="http://www.w3.org/2000/08/XMLSchema"

                xmlns:agr="http://www.trading-agreements.org/types/"

                SOAP-ENV:mustUnderstand="1">

      <deliveryReceiptRequest>

         <sendTo>

             <address xsi:type="agr:httpURL">

                   http://www.we-love-books.org/receipts

             </address>

         </sendTo>

         <sendBy>2000-05-14T08:00:00+08:00</sendBy>

      </deliveryReceiptRequest>

      <commitmentReceiptRequest>

         <sendTo>

             <address xsi:type="agr:duns_number">11-111-1111</address>

         </sendTo>

         <sendBy>2000-05-14T10:00:00+08:00</sendBy>

      </commitmentReceiptRequest>

</services>

When present, understanding and processing of the <services> header entry and all its contents at the recipient BFC server is always mandatory during successful processing of a BizTalk Document. The encoding of the <process> element must always contain the SOAP-ENV:mustUnderstand="1" attribute to reflect this. 

The <deliveryReceiptRequest> is an optional element that requests reliable delivery of the enclosing BizTalk Document. If the <deliveryReceiptRequest> element is present, (the BFC server at) the destination business entity is required to send a delivery receipt back to the address given in the <sendTo> sub-element upon receiving and accepting the BizTalk Document. The Document-handling behavior related to this element and the structure and content of receipts is described in more detail in section 8. 

The <commitmentReceiptRequest> is an optional element that requests an acknowledgement allowing the sender to determine the receiving business entity’s decision regarding processing of the enclosing BizTalk Document. If the <commitmentReceiptRequest> element is present, (the BFC server at) the destination business entity is required to send a commitment receipt defining the (positive or negative) processing commitment  back to the address given in the <sendTo> sub-element when it makes a decision regarding the processing of the BizTalk Document. The Document-handling behavior related to this element and the structure and content of receipts is described in more detail in section 8. 

The <deliveryReceiptRequest> and <commitmentReceiptRequest> elements always contains the two sub-elements listed in the table below. 

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	sendTo
	Yes
	element
	uriReference
	Once

	sendBy
	Yes
	element
	timeInstant
	Once


The <sendTo> element contains an address sub-element that specifies the address (typically at the source business entity) to which the appropriate receipt for the BizTalk Document must be sent. 

The <sendBy> element contains a time instant that specifies the absolute time by which the appropriate receipt for the BizTalk Document must be received by (the BFC server at) the source business entity. Failure to receive the receipt in time will typically initiate error-recovery behavior at the source. 

See the Explanatory Note associated with the <expiresAt> tag for a discussion of the merits and pitfalls of the use of absolute time instants in this context. See section 8 for details of the reliability protocol, including the semantics of this deadline for each type of receipt.

7.4 Document Catalog

Document catalog information is specified by an optional SOAP header entry marked by the <manifest> BizTag; it may include (URI) references to both the Business Documents carried within the primary BizTalk Document in the BizTalk Message, as well as any additional attachments, such as images or binary data, that may be considered a part of the BizTalk Message, whether physically enclosed within the BizTalk Message or not. Details of the structure of references to the attachments that are carried within the BizTalk Message are dependent on MIME encoding rules and are discussed in section 9. An example of the manifest header entry taken from section 9.1 is shown below:

     <fst:manifest xmlns:fst="http://schemas.biztalk.org/btf-2-0/manifest"

                   SOAP-ENV:mustUnderstand="1">

            <fst:reference> 

                 <fst:document href="#insurance_claim_document_id">

                 <fst:description>Insurance Claim</fst:description>

            </fst:reference>

            <fst:reference>

                 <fst:attachment href="CID:claim.tiff@claiming-it.com">

                 <fst:description>

                       Facsimile of Signed Claim Document

                 </fst:description>

            </fst:reference>

            <fst:reference>

                 <fst:attachment href="CID:car.jpeg@claiming-it.com">

                 <fst:description>Photo of Damaged Car</fst:description>

            </fst:reference>

    </fst:manifest>

The manifest serves two primary purposes in the primary BizTalk Document in a BizTalk Message when the content of the Message consists of a multipart/related MIME package that includes one or more attachments as described in section 9
· The presence of the <manifest> header entry serves to mark the Document as part of a compound package.  The presence of the <manifest> header entry is mandatory in this situation, and it must also be marked with a mustUnderstand attribute value of "1".

· The contents of the <manifest> header entry allow the integrity of the compound package to be checked, for instance prior to acknowledgement with receipts: the header entry must catalog all attachments that are present in the enclosing BizTalk Message.

The <manifest> header entry, when present, may also optionally catalog the Business Documents carried in the enclosing BizTalk Document, and references to external resources, as described below.

The <manifest> element is a sequence of <reference> elements, as shown in the table below.

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	reference
	yes
	element
	complexType
	one or more times


Each <reference> element contains sub-elements containing a reference to an item in the BizTalk Message and optionally freeform text describing the item as shown in the following table:

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	document/attachment
	yes
	element
	SOAP reference
	once

	description
	no
	element
	string
	once


The actual reference to the item must be contained as the value of a SOAP href attribute in an element with one of two possible tags: <document> and <attachment>.   The value of the href attribute must be a URI reference that resolves to the resource denoted by the enclosing <reference> element.  More specifically,

· The <document> element must contain an href attribute whose value is a fragment identifier of the form #id that resolves to a Business Document within the enclosing BizTalk Document.

· The <attachment> element must contain an href attribute whose value is a URI reference that resolves to a resource outside the enclosing BizTalk Document.  There are two cases for such resources:

· An attachment within the enclosing BizTalk Message.

· External resources, such as large files that are considered attachments, but whose content is not carried within the BizTalk Message itself. 

The optional <description> element contains a text description of the Business Document or attachment. The content is mixed (text with and without XML markup). It may be used as a supporting comment, or as a keyword for additional implementation-specific processing or reporting requirements.

7.5 Process Management

Process-management information is specified by an optional SOAP header entry marked by the <process> BizTag that includes information about the business process that provides the processing context for the BizTalk Document. An example of the process header entry is shown below:

<prc:process SOAP-ENV:mustUnderstand="1"

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

                      xmlns:dtl="http://www.trading-agreements.org/process/detail/"

                      xmlns:eps="http://schemas.biztalk.org/btf-2-0/endpoints"

                      xmlns:prc="http://schemas.biztalk.org/btf-2-0/process">

    <prc:type>purchasing:Book_Purchase_Process</prc:type>

    <prc:instance>purchasing:Book_Purchase_Process#12345</prc:instance>

    <prc:detail>

          <dtl:targetPort>po_request</dtl:targetPort>

          <dtl:exceptionAddress>

              <eps:address xsi:type=”dtl:escrow”>common_escrow_provider</eps:address>

          </dtl:exceptionAddress>

    </prc:detail>

</prc:process>

When present, understanding and processing of the <process> header entry and all its contents at the recipient BFC server is always mandatory during successful processing of a BizTalk Document. The encoding of the <process> element must always contain the SOAP-ENV:mustUnderstand="1" attribute to reflect this. The following table lists the BizTags used to construct the sub-elements of the <process> header entry and their properties:

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	type
	yes
	element
	uriReference
	once

	instance
	yes
	element
	uriReference
	once

	detail
	no
	element
	anyType
	once


The <type> element contains a URI reference that signifies the type of business process involved, for example, the process of purchasing a book. This is a pattern of interchange of (typically) multiple BizTalk Documents that is agreed upon among two or more business partners. The pattern defines the "rules of the game" and is usually repeated many times.

The <instance> element contains a URI reference that uniquely identifies a specific instance of the business process that this BizTalk Document is associated with (for example, an instance of the process of purchasing a book in which Booklovers Anonymous is in the process of purchasing a copy of Essential BizTalk). This is needed for correlation, as multiple instances of a given business process may be executing concurrently. A common way to construct this URI is to extend the URI for the process type with a fragment identifier signifying an instance—often a sequence number, as in the example above.

The <detail> element provides an extensibility point for further information that may be required to identify a step or an entry point within the business process instance, or other details such as response locations or exception handling directions.  The contents of this element are implementation and application dependent.

Reliable Delivery of BizTalk Documents

BizTalk facilitates asynchronous document exchanges involved in e-commerce and Enterprise Application Integration, where specific delivery guarantees and error detection and reporting are necessary for integration of business functions across domain boundaries. High-performance-messaging middleware solutions for the Internet are emerging and should be used for this purpose when available. However, given the broad scope of deployment scenarios for BizTalk Framework-based application integration, and the continued use of transports with lower guarantees of service, it is important to provide a simple standard solution for reliable delivery of BizTalk Documents that can be easily implemented by BFC servers. Furthermore, standard business processes require confirmation not just of delivery and physical acceptance of a message, but also separately of verification of message content and intent to perform the business action requested. 

The solution for both these requirements is described in the current section and is based on two simple notions: 

· Document receipts.

· Idempotent delivery.

The overall purpose is to ensure a defined outcome for BizTalk Document delivery, acceptance and processing commitment.  The following points summarize the ideas on which the functionality described here is based: 

· Delivery and commitment receipts provide a way for (the BFC server at) the source business entity to assure itself that the BizTalk Document was received and accepted (delivery receipt), or inspected for correctness of content and committed for processing (commitment receipt), using the identity for correlation. 

· Given the possibility of multiple transmissions of the same BizTalk Document due to retry, (the BFC server at) the destination business entity may apply idempotent delivery rules to detect and eliminate duplicate Documents, again using the identity for correlation.

· If (the BFC server at) the source business entity does not receive a delivery receipt within the timeout period specified in the <sendBy> sub-element in the <deliveryReceiptRequest> element, a delivery failure report will be generated and corrective action taken.

· If (the BFC server at) the source business entity does not receive a commitment receipt within the timeout period specified in the <sendBy> sub-element in the <commitmentReceiptRequest> element, this is treated as being equivalent to receiving a negative commitment receipt with no additional detail.

· Note that there is a small but finite possibility that the Document will be delivered to the destination business entity, verified and processed and a delivery and/or commitment failure report will nevertheless be generated at the source business entity, since any/all receipts may be lost due to transport failure. 

The rest of this section describes the structure of a receipt document and the typical behavior of the source and destination business entities engaged in reliable delivery of BizTalk Documents. The details of actual behavior are implementation dependent and the description here is meant to serve as a guideline.

8.1 Structure and Content of Receipts

8.1.1 Delivery Receipts

A BizTalk Framework delivery receipt is a BizTalk Document that contains an additional <deliveryReceipt> header entry, and an empty body, as shown in the example below.  Like all BizTalk Documents, the receipt has its own identity and expiration deadline.  The expiration of the delivery receipt must coincide with the delivery deadline specified in the <sendBy> sub-element of the <deliveryReceiptRequest> element of the <services> header entry in the Document whose delivery is being acknowledged by this receipt.

The content of the receipt unambiguously identifies the BizTalk Document being acknowledged, by including the universally unique identity of the Document in the special <deliveryReceipt> header entry that distinguishes a receipt of this kind. A timestamp for the time at which the Document was received at the destination is also provided in the <deliveryReceipt> header entry.

The following receipt corresponds to the initial example in sections 7 and the <deliveryReceiptRequest> in section 7.3:

<SOAP-ENV:Envelope

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

    xmlns:xsd="http://www.w3.org/2000/08/XMLSchema"

    xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance">

  <SOAP-ENV:Header>

    <endpoints SOAP-ENV:mustUnderstand="1"

               xmlns:ta="http://schemas.trading-agreements.com/"

               xmlns="http://schemas.biztalk.org/btf-2-0/endpoints">

      <to>

        <address xsi:type="ta:httpURL">

                 http://www.we-love-books.org/receipts

        </address>

      </to>

      <from>

        <address xsi:type="ta:department">Book Orders</address>

      </from>

    </endpoints>

    <properties SOAP-ENV:mustUnderstand="1"

                xmlns="http://schemas.biztalk.org/btf-2-0/properties">

      <identity>uuid:24d304a0-b6e1-493a-b457-4b86c684d6f3</identity>

      <sentAt>2000-05-13T10:34:00-08:00</sentAt>

      <expiresAt>2000-05-14T08:00:00+08:00</expiresAt>

      <!-- expiration is at delivery deadline -->

      <topic>http://electrocommerce.org/delivery_receipt/</topic>

    </properties>

    <deliveryReceipt xmlns="http://schemas.biztalk.org/btf-2-0/receipts"

                     SOAP-ENV:mustUnderstand="1">

      <receivedAt>2000-05-13T10:04:00-08:00</receivedAt>

      <identity>uuid:74b9f5d0-33fb-4a81-b02b-5b760641c1d6</identity>

      <!—the above is the identity of the original message -->

    </deliveryReceipt>

  </SOAP-ENV:Header>

  <SOAP-ENV:Body/>

  <!-- the body is always empty in a delivery receipt -->

</SOAP-ENV:Envelope>

Understanding and processing of the <deliveryReceipt> header entry and all its contents at the recipient BFC server is always mandatory during successful processing of a receipt. The encoding of the <deliveryReceipt> element must always contain the SOAP-ENV:mustUnderstand="1" attribute to reflect this. The following table lists the BizTags used to construct the sub-elements of the <deliveryReceipt> header entry and their properties:

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	receivedAt
	yes
	element
	timeInstant
	Once

	identity
	yes
	element
	uriReference
	Once


The <receivedAt> tag is the receiving timestamp for the Document acknowledged by this receipt. In the case of multiple copies of the BizTalk Document being received and accepted (see below for a discussion of the term "accepted"), the receiving timestamp may reflect either the time at which the first copy was received or the time at which the copy being acknowledged was received.

8.1.2 Commitment Receipts

A BizTalk Framework commitment receipt is a BizTalk Document that contains an additional <commitmentReceipt> header entry, as shown in the example below.  Like all BizTalk Documents, the receipt has its own identity and expiration deadline.  The expiration of the commitment receipt must coincide with the commitment deadline specified in the <sendBy> sub-element of the <commitmentReceiptRequest> element of the <services> header entry in the Document whose processing commitment is being acknowledged by this receipt.

The content of the receipt unambiguously identifies the BizTalk Document being acknowledged, by including the universally unique identity of the Document in the special <commitmentReceipt> header entry that distinguishes a receipt of this kind. A timestamp for the time at which the commitment to process the Document occurred is provided in the <commitmentReceipt> header entry.

The following receipt corresponds to the initial example in sections 7 and the <commitmentReceiptRequest> in section 7.3:

<SOAP-ENV:Envelope

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

    xmlns:xsd="http://www.w3.org/2000/08/XMLSchema"

    xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance">

  <SOAP-ENV:Header>

    <endpoints SOAP-ENV:mustUnderstand="1"

               xmlns="http://schemas.biztalk.org/btf-2-0/endpoints"

               xmlns:ta="http://schemas.trading-agreements.com/">

      <to>

        <address xsi:type="ta:duns_number">11-111-1111</address>

      </to>

      <from>

        <address xsi:type="ta:department">Book Orders</address>

      </from>

    </endpoints>

    <properties SOAP-ENV:mustUnderstand="1"

               xmlns="http://schemas.biztalk.org/btf-2-0/properties">

      <identity>uuid:1d394ac1-cadf-47cf-9a1e-aaa40531b97d</identity>

      <sentAt>2000-05-13T10:55:00-08:00</sentAt>

      <expiresAt>2000-05-14T10:00:00+08:00</expiresAt>

      <!-- expiration is at commitment deadline -->

      <topic>http://electrocommerce.org/commitment_receipt/</topic>

    </properties>

    <commitmentReceipt xmlns="http://schemas.biztalk.org/btf-2-0/receipts"

                       xmlns:cmt="http://schemas.electrocommerce.org/commitment/"

                       SOAP-ENV:mustUnderstand="1">

      <decidedAt>2000-05-13T10:44:00-08:00</decidedAt>

      <decision>negative</decision>

      <identity>uuid:74b9f5d0-33fb-4a81-b02b-5b760641c1d6</identity>

      <!-- the above is the identity of the original message -->

      <commitmentCode>cmt:outOfStock</commitmentCode>

      <commitmentDetail>

         <cmt:restockExpectedOn>2000-06-15</cmt:restockExpectedOn>

      </commitmentDetail>

    </commitmentReceipt>

  </SOAP-ENV:Header>

  <SOAP-ENV:Body/>

</SOAP-ENV:Envelope>

Understanding and processing of the <commitmentReceipt> header entry and all its contents at the recipient BFC server is always mandatory during successful processing of a receipt. The encoding of the <commitmentReceipt> element must always contain the SOAP-ENV:mustUnderstand="1" attribute to reflect this. The following table lists the BizTags used to construct the sub-elements of the <commitmentReceipt> header entry and their properties:

	Tag Name
	Mandatory
	Kind
	Type
	Occurs

	decidedAt
	yes
	element
	timeInstant
	once

	decision
	yes
	element
	positive/negative
	once

	identity
	yes
	element
	uriReference
	once

	commitmentCode
	no
	element
	QName
	once

	commitmentDetail
	no
	element
	anyType
	once


The <decidedAt> element contains the processing decision timestamp for the Document acknowledged by this receipt.

The <decision> element contains the actual decision, with possible values of positive or negative.

The <identity> element contains the identity of the Document to which the commitment decision applies.

The <commitmentCode> is an optional element that contains a qualified name (in the XSD sense [XSD1]) that specifies a more specific status regarding the processing decision—this is especially useful in the case of a negative decision and is then analogous to a fault code.

The <commitmentDetail> is an optional element that contains further details about the processing decision.

The content of the <commitmentCode> and <commitmentDetail> elements is application dependent.  The <SOAP-ENV:Body> element of the commitment receipt may optionally contain one or more business documents referenced from the contents of the <commitmentDetail> element.  The structure and interpretation of such documents is application dependent.

8.2 Endpoint Behavior for Reliable Delivery

This section describes guidelines for the behavior of (the BFC servers at) the source and destination business entities when engaged in reliable delivery of BizTalk Documents and Messages using the delivery receipt mechanism.  However, this specification definitively specifies only wire-level behavior. Actual behavior at a business entity regarding transmission retry, duplicate removal, storage and archival of business documents and the management of durable storage resources is implementation dependent and does not affect compliance with this specification.

This section does not address the behavior of source and destination business entities regarding commitment receipts, since the semantics of commitment and the generation and handling of commitment receipts are strongly application dependent.  The commitment receipt mechanism is meant to provide a standard framework within which such application-specific commitment semantics can be expressed at the wire level.  Additional support for commitment receipts in BFC servers is entirely implementation specific.
8.2.1 Behavior of the Source Business Entity

In accordance with common practice, it is assumed that the BizTalk Document being transmitted has been persisted in durable storage at the source business entity. It is strongly recommended that persistence in durable storage occur before a BizTalk Document is transmitted in the case of Documents that require reliable delivery with a defined outcome. 

The only special behavior required from a source business entity for reliable delivery of a BizTalk Document is to add an appropriate <deliveryReceiptRequest> element to the <services> header entry, and to correlate and process the delivery receipt (as well as lack thereof within the deadline) appropriately.  The following description is a guideline for heuristic retry behavior that is likely to increase the probability of successful delivery in the presence of unreliable transports. The only required behavior in the context of retries is that the content of the BizTalk Document including header entries must not be altered in any way for a retry. In particular, the content of the <sentAt> property must remain the same, that is, what it was set to for the first transmission attempt.

The retry behavior of the source business entity is typically based on a parameter: the retry interval. This parameter may be fixed or may be configurable for each business relationship or even each transport used in the context of a given relationship. There is typically also a maximum retry count. The basic behavior pattern is very simple. Keep transmitting the document to the destination business entity at a frequency determined by the retry interval until one of the following occurs: 

· A receipt is received.

· The <sendBy> deadline in the <deliveryReceiptRequest> expires.

· The maximum retry count is exceeded.

At the end of this process, if a delivery receipt has not been received, and the <sendBy> deadline expires, the delivery of the BizTalk Document is said to have failed. Normal operating procedure if this occurs is to notify the source application in an appropriate way, for instance by placing a copy of the Document in a dead-letter queue, but this is clearly implementation dependent. 

It is worth noting that retries need not occur over the same transport that was used for the first transmission attempt. If multiple transport endpoints are available for transmission to the destination business entity as specified in the <to> address in the <endpoints> header entry, new transport endpoints may be tried during retry attempts.

Actual implementations may use more elaborate algorithms for scalability and efficiency of resource use, as well as to account for peculiarities of the implementation context, such as intermittent connectivity.

8.2.2 Behavior of the Destination Business Entity

In accordance with common practice, it is assumed that, upon being accepted, each BizTalk Document will be persisted in durable storage at the destination business entity. It is strongly recommended that persistence in durable storage occur before a receipt is sent in the case of reliable delivery. In addition, idempotent delivery requires a minimum duration of archival for some information as noted below.

The only special behavior required from a destination business entity for reliable delivery of BizTalk Documents is to transmit a receipt for each accepted Document in which the <deliveryReceiptRequest> element of the <services> header entry is present. The receipt must be sent to the address specified in the <sendTo> sub-element. As defined in section 4.1, he term "accepted Document" in this case means the Document is recognized as being intended for an endpoint at the destination entity, including Documents that are copies or duplicates of previously received Documents (based on the identity). Documents that are received after the time instant specified in <expiresAt> is past are not accepted and must not be acknowledged with a receipt. Documents that are received after the time instant specified in the <sendBy> sub-element of the <deliveryReceiptRequest> is past but before the time instant specified in <expiresAt> is past are accepted and must be acknowledged with a receipt. The structure of receipts and the required correlation between a Document and its receipt has been described above.

A destination business entity may in addition perform idempotent delivery of BizTalk Documents to the target applications at its own end. This may be a part of the business process agreed upon between the parties involved, or an independent configuration parameter at the destination that is either constant or configurable for each business or service relationship. Idempotent delivery implies that a BizTalk Document received at a destination business entity is delivered exactly once to its intended recipient application, even when it is received multiple times due to transport behavior or transmission retries at the source. 

The guideline for duplicate removal to achieve idempotent delivery, when required, is to archive in durable store all BizTalk Documents accepted, at least until they expire (that is until the time instant specified in <expiresAt> is past). It is actually sufficient to archive only the identity of the BizTalk Document, given the requirement that the identity must be universally unique. Note that the duplicate removal process needs to be applied only after a Document is accepted.

8.3 Delivery, Commitment and Processing Deadlines

It is important to understand the distinct semantics of the three deadlines that may be associated with a BizTalk Document. The <sendBy> sub-element of <deliveryReceiptRequest> contains the delivery deadline, the <sendBy> sub-element of <commitmentReceiptRequest> contains the commitment deadline, and the content of the <expiresAt> property contains the processing deadline.  Only the last one must be associated with every BizTalk Document, the others are optional.   The reason for providing multiple deadlines is that business actions often require a nontrivial amount of time for commitment, and following commitment, for actual processing. If the action associated with a BizTalk Document is expected to take at most 4 hours to commit and process, and must be completed within 12 hours of transmission of the Document, then the delivery deadline for this Document must be 8 hours rather than 12 hours. This flexibility is required in designing realistic business processes. The semantics of the deadlines can be stated as follows: 

· The delivery deadline concerns acceptance of the BizTalk Document by the destination business entity. The acceptance of a Document is described in section 8.2.2. Acknowledgement of acceptance must be received by the source business entity by the delivery deadline in the form of a delivery receipt.

· The commitment deadline concerns examination of content and verification of ability and willingness  to process the BizTalk Document by the destination business entity. The precise semantics of such commitment is application-specific.  Acknowledgement of commitment must be received by the source business entity by the commitment deadline in the form of a commitment receipt.

· The processing deadline is the point in time beyond which the BizTalk Document, if unprocessed, is null and void. The Document must not be delivered to an application for normal processing or acknowledged in any way by the destination business entity after this point in time.

The following points clarify what happens as each deadline expires: 

· When the delivery deadline expires: 

· The sending BFC server should notify the sending application if a delivery receipt has not been received. This alerts the sending application to the possibility that the receiving application may not have received the Document, or if it did, may not have enough time to process it.

· There is no essential significance for the receiving BFC server. The receiving server continues to accept and acknowledge Documents past this deadline. This means that receipts may be generated and received past this deadline. In fact, the receiver has no absolute need to know the delivery deadline. However, if the receiving server does not know when the delivery receipt is expected, it may choose to delay sending the receipt for internal optimization reasons, causing unnecessary complications at the sender; or, being aware of these consequences, it may give the receipt transmission the highest possible priority reducing its possibilities for internal optimization. The delivery deadline serves as a useful priority hint to the receiver for sending the delivery receipt, which is especially useful in intermittent connection scenarios.

· When the commitment deadline expires: 

· The sending BFC server must treat this as being equivalent to receiving a negative commitment receipt with no additional (<commitmentCode> and <commitmentDetail>) information. This alerts the sending application to the possibility that the receiving application may not have committed to processing the Document, or if it did, may not have enough time to process it.

· The implication for the receiving BFC server is the same as in the case of expiration of the delivery deadline.

· When the processing deadline expires: 

· There is no special behavior recommended for the sending BFC server.  The significance of expiration of this deadline at the source is entirely application-defined.

· The receiving BFC server should reject all Documents that arrive past the processing deadline. They should not be acknowledged with any kind of receipt and should not be delivered to any application for normal processing.

BizTalk Documents with Attachments

Business processes often require Business Documents to be transmitted together with attachments of various sorts, ranging from facsimile images of legal documents to engineering drawings. The attachments are often in some binary format. This section specifies the following: 

· A standard way to associate a primary BizTalk Document with one or more attachments in a multipart MIME structure for transport. 

· The relationship between the MIME structure for attachments and the <manifest> header entry in the primary BizTalk Document.

Most Internet transports are capable of transporting MIME encoded content, although some special considerations are required for HTTP as described in the HTTP binding section.

9.1 Multipart MIME Structure

The compound content of a BizTalk Message, consisting of a primary BizTalk Document and one or more attachments, must be carried in a MIME structure that follows the rules for the multipart/related MIME media type as described in [MULTIPART]. 

The following example shows a BizTalk Document with two attachments that constitutes an automobile insurance claim. The primary BizTalk Document contains the claim data, and is transmitted along with a facsimile image of the signed claim form (Claim.tiff) and a digital photo of the damaged car (Car.jpeg). 

MIME-Version: 1.0

Content-Type: Multipart/Related;

        boundary=biztalk_2_0_related_boundary_example;

        type=text/xml;

        start="<claim.xml@claiming-it.com>"

Content-Description: This is the optional message description.

--biztalk_2_0_related_boundary_example

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

Content-Transfer-Encoding: 8bit

Content-ID: <claim.xml@claiming-it.com>

<?xml version='1.0' ?>

<SOAP-ENV:Envelope

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

    <SOAP-ENV:Header>

        <!-- endpoints and properties header entries omitted for brevity -->

         <manifest xmlns="http://schemas.biztalk.org/btf-2-0/manifest"

                   mustUnderstand="1">

            <reference> 

                 <document href="#insurance_claim_document_id"/>

                 <description>Insurance Claim</description>

            </reference>

            <reference>

                 <attachment href="CID:claim.tiff@claiming-it.com"/>

                 <description>Facsimile of Signed Claim Document</description>

            </reference>

            <reference>

                 <attachment href="CID:car.jpeg@claiming-it.com"/>

                 <description>Photo of Damaged Car</description>

            </reference>

        </manifest>

    </SOAP-ENV:Header>

    <SOAP-ENV:Body>

        <claim:Insurance_Claim_Auto id="insurance_claim_document_id"

                          xmlns:claim="http://schemas.risky-stuff.com/Auto-Claim">

            <!-- ...claim details... -->

        </claim:Insurance_Claim_Auto>

    </SOAP-ENV:Body>

</SOAP-ENV:Envelope>

--biztalk_2_0_related_boundary_example

Content-Type: image/tiff

Content-Transfer-Encoding: base64

Content-ID: <claim.tiff@claiming-it.com>

   ...Base64 encoded TIFF image...

--biztalk_2_0_related_boundary_example

Content-Type: image/jpeg

Content-Transfer-Encoding: binary

Content-ID: <car.jpeg@claiming-it.com>

   ...Raw JPEG image...

--biztalk_2_0_related_boundary_example--

The rules for the structure of the <attachment> elements describing the attachments in the <manifest> header entry of the primary BizTalk Document are explained in the next section. The rules for the use of the multipart/related media type are given in [MULTIPART]. In addition, the primary BizTalk Document must be carried in the root part of the multipart/related structure.  And furthermore, every part, including the root part, must be labeled with a Content-ID MIME header structured in accordance with [MIME1].

The use of a multipart/related container as described in this section is explicitly permitted even when the number of attachments to the root part is zero.  This is a degenerate case with only a root part which can serve the purpose of insulating another more problematic content type from the transport layer, as discussed in section 10 which describes S/MIME security.  It may also serve to precisely and unambiguously demarcate the content of the BizTalk Message for purposes such as non-repudiation receipts.  The use of the <manifest> header entry in the primary BizTalk Document is not mandatory in this degenerate case.
9.2 Manifest Structure for Attachments

The relationship of the <reference> elements within the <manifest> header entry that denotes MIME part attachments is simple. Each such <reference> element contains an <attachment> sub-element, which contains a SOAP “href” attribute whose value is the location of the associated attachment in the form of the Content-ID URL based on the Content-ID of the MIME part that constitutes the attachment. The URL formed in accordance with the definition of Content-ID URLs in [CID].

Securing BizTalk Documents and Messages

Business processes very often require the ability to secure individual messages for authentication, integrity, non-repudiation or privacy.  Transport-level mechanisms such as Secure Socket Layer (SSL) are sufficient for single-hop privacy and authentication but do not satisfy requirements for signing and encryption of individual messages and message parts for multi-hop transport and routing which is very common in business scenarios.  The BizTalk Framework supports S/MIME version 3 described in [SMIME] for securing BizTalk Messages and their parts.

The entity being secured may be a BizTalk Document, an attachment, or an entire multipart/related MIME container structured according to section 9.  Three securing modes are supported: enveloping (encryption) only, signing only, and both signing and encryption.   These are applied according to the rules described in sections 3.3, 3.4 and 3.5 of [SMIME], respectively.  More specifically, for signing, the BizTalk Framework only supports the detached signature (multipart/signed) mode, as described in section 3.4.3 of [SMIME].

It is worth noting that the combination of attachments, S/MIME support and the use of SOAP href attributes permits the header entries and Business Documents carried in a BizTalk message to be treated differently for encryption.  This is often required when header entries must be in the clear for processing by intermediaries and infrastructure components, whereas Business Documents need to be encrypted with public keys whose private key counterparts cannot be made available to intermediaries and infrastructure components. The combination of features mentioned above makes it possible to place Business Documents in one or more attachments in encrypted form and place references to them in the body of the BizTalk Document, using the same URL form used in manifest header entries.  The BizTalk Document can then be carried in the clear without compromising the privacy of the Business Documents.  The following example shows how the insurance claim example in Section 9 might appear if the main XML claim document needed to be carried in encrypted form.  The reference to the encrypted XML claim document in the Body of the BizTalk Document uses standard SOAP referencing, and is a simple mechanism to maintain a standard form for the BizTalk Document whether the claim document is embedded or referenced as an attachment.  An empty Body element would be workable as well.

MIME-Version: 1.0

Content-Type: Multipart/Related;

        boundary=biztalk_2_0_related_boundary_example;

        type=text/xml;

        start="<claim.xml@claiming-it.com>"

Content-Description: This is the optional message description.

--biztalk_2_0_related_boundary_example

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

Content-Transfer-Encoding: 8bit

Content-ID: <claim.xml@claiming-it.com>

<?xml version='1.0' ?>

<SOAP-ENV:Envelope

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

    <SOAP-ENV:Header>

        <!-- endpoints and properties header entries omitted for brevity -->

         <manifest xmlns="http://schemas.biztalk.org/btf-2-0/manifest"

                   mustUnderstand="1">

            <reference> 

                 <attachment href="CID:insurance_claim@claiming-it.com">

                 <description>Insurance Claim</description>

            </reference>

            <reference>

                 <attachment href="CID:claim.tiff@claiming-it.com">

                 <description>Facsimile of Signed Claim Document</description>

            </reference>

            <reference>

                 <attachment href="CID:car.jpeg@claiming-it.com">

                 <description>Photo of Damaged Car</description>

            </reference>

        </manifest>

    </SOAP-ENV:Header>

    <SOAP-ENV:Body>

        <claim:Insurance_Claim_Auto href="CID:insurance_claim@claiming-it.com"
                         xmlns:claim="http://schemas.risky-stuff.com/Auto-Claim">

    </SOAP-ENV:Body>

</SOAP-ENV:Envelope>

--biztalk_2_0_related_boundary_example

Content-Type: application/pkcs7-mime; smime-type=enveloped-data;

            name=smime.p7m

Content-Transfer-Encoding: base64

Content-Description: encrypted claim document

Content-Disposition: attachment; filename=smime.p7m

Content-ID:<insurance_claim@claiming-it.com>

rfvbnj756tbBghyHhHUujhJhjH77n8HHGT9HG4VQpfyF467GhIGfHfYT6

7n8HHGghyHhHUujhJh4VQpfyF467GhIGfHfYGTrfvbnjT6jH7756tbB9H

f8HHGTrfvhJhjH776tbB9HG4VQbnj7567GhIGfHfYT6ghyHhHUujpfyF4

0GhIGfHfQbnj756YT64V

--biztalk_2_0_related_boundary_example

Content-Type: image/tiff

Content-Transfer-Encoding: base64

Content-ID: <claim.tiff@claiming-it.com>

   ...Base64 encoded TIFF image...

--biztalk_2_0_related_boundary_example

Content-Type: image/jpeg

Content-Transfer-Encoding: binary

Content-ID: <car.jpeg@claiming-it.com>

   ...Raw JPEG image...

--biztalk_2_0_related_boundary_example--

10.1 S/MIME Packaging

There are  two kinds of BizTalk Framework entities which can be secured with S/MIME:  

· A BizTalk Document, which may have attachments, and in that case it is S/MIME secured separately from the attachments and carried in S/MIME encoded form in the root part of the multipart package.

· An entire multipart package consisting of a primary BizTalk Document and one or more attachments, where the primary BizTalk Document is in text/xml form and has not been secured with S/MIME.

 Since an attachment to a BizTalk Document is a completely arbitrary entity, this specification does not mandate any restrictions on what encoding, including S/MIME encoding, may have been applied to it.

In both cases, the BizTalk Framework mandates that the outermost content type of the resulting secured entity must either be multipart/related or the entity must be suitably wrapped to make it so.  The multipart/related content type results naturally in the case where a BizTalk Document is secured independently of one or more attachments.  In the other two cases, where either an unattached BizTalk Document or a package consisting of a BizTalk Document with attachments is secured as a whole with S/MIME, the result is an S/MIME specific content type, which must be further wrapped in a degenerate multipart/related container with only a root part.  This restriction is meant to permit only two top level content types for BizTalk Messages: text/xml and multipart/related, which have very simple semantics and are compatible with both HTTP and SMTP without difficulty.  S/MIME content types carried directly over SMTP may sometimes be subject to premature S/MIME decoding by mail agents.  The application/pkcs7-mime content-type used for S/MIME encrypted entities is almost always accompanied with headers such as content-disposition and content-transfer-encoding that are incompatible with HTTP.

The following example shows the (unattached) BizTalk Document from section 5 secured with a detached signature, and wrapped in a degenerate multipart/related container for transport.

MIME-Version: 1.0

Content-Type: Multipart/Related;

        boundary=biztalk_2_0_related_boundary_example;

        type=multipart/signed

--biztalk_2_0_related_boundary_example

Content-Type: Multipart/Signed;

              protocol="application/pkcs7-signature";

              micalg=sha1; boundary=smime-boundary-1234

--smime-boundary-1234
<SOAP-ENV:Envelope

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

                xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance">

    <SOAP-ENV:Header>

       <eps:endpoints SOAP-ENV:mustUnderstand="1"

                     xmlns:eps="http://schemas.biztalk.org/btf-2-0/endpoints"

                     xmlns:agr="http://www.trading-agreements.org/types/">

           <eps:to>

               <eps:address xsi:type="agr:department">Book Orders</eps:address>           

           </eps:to>

           <eps:from>

               <eps:address xsi:type="agr:organization">Book Lovers</eps:address>           

           </eps:from>

       </eps:endpoints>

       <prop:properties SOAP-ENV:mustUnderstand="1"

                     xmlns:prop="http://schemas.biztalk.org/btf-2-0/properties">

           <prop:identity>uuid:74b9f5d0-33fb-4a81-b02b-5b760641c1d6</prop:identity>

           <prop:sentAt>2000-05-14T03:00:00+08:00</prop:sentAt>

           <prop:expiresAt>2000-05-15T04:00:00+08:00</prop:expiresAt>

           <prop:topic>http://electrocommerce.org/purchase_order/</prop:topic>

       </prop:properties>

    </SOAP-ENV:Header>

    <SOAP-ENV:Body>

        <po:PurchaseOrder xmlns:po="http://electrocommerce.org/purchase_order/">

            <po:Title>Essential BizTalk</po:Title>

        </po:PurchaseOrder>

    </SOAP-ENV:Body>

</SOAP-ENV:Envelope>

--smime-boundary-1234

Content-Type: application/pkcs7-signature; name=smime.p7s

Content-Transfer-Encoding: base64

Content-Disposition: attachment; filename=smime.p7s

 .. base64 encoded detached signature ..

--smime-boundary-1234--

--biztalk_2_0_related_boundary_example--
Transport Bindings

11.1 HTTP Binding

This section describes the usage of the HTTP protocol for carrying BizTalk Documents, with or without attachments.

HTTP is a request/response protocol, whereas the BizTalk Framework architecture is based on asynchronous messaging. The HTTP resource being accessed as the target of a BizTalk Message is always assumed to be a message transfer agent, in the sense that the resource is not necessarily a SOAP processor as defined in the SOAP 1.1 specification, or a BFC Server as defined in this one. The meaning and contents of the HTTP response therefore only reflect the results of the attempted transfer of custody of the Message to the message transfer agent. Specifically, a successful response (2xx status code) does not necessarily imply the following: 

The Message and its primary BizTalk Document have been accepted by the destination business entity in the sense of section 8.2.2. 

—or—

The integrity and namespace validity of the SOAP envelope have been verified. 

This is because the message transfer agent is in general distinct from the destination business entity—for instance it may be an HTTP server forwarding messages to that entity through a message queuing arrangement.

The HTTP binding described here is a special case of the SOAP 1.1 HTTP binding and extends the latter in describing the use of the multipart/related MIME media type for carrying attachments with SOAP messages. All rules of the SOAP 1.1 HTTP binding apply to the simple case of plain BizTalk Documents (which are SOAP messages) being carried over HTTP. The rules for message structure differ from SOAP 1.1 for BizTalk Documents with attachments, as described below. Note that the HTTP binding described here does not use the SOAP remote procedure call (RPC) or synchronous request/response pattern. In particular, receipt messages generated as a part of the reliable delivery mechanism described in section 8 are always independent messages sent as HTTP requests. They are never delivered in the HTTP response corresponding to the HTTP request in which the BizTalk Document being acknowledged was carried.

The rules regarding HTTP status codes in the HTTP response apply regardless of the presence of attachments. Specifically, in the common asynchronous case where the HTTP (success) response is returned before the document has been processed, status code 202 accepted must be used. It is possible and permissible to delay the response until the document has been processed; in those cases, the HTTP response status code will provide more definitive information regarding the outcome, in accordance with SOAP 1.1 rules. Specifically, status code 200 may only be used after the receiver, or downstream processors to which processing may be delegated in full or in part, have fully examined the document, determined that all mandatory headers are in fact understood, and performed the actions indicated by the message contents.  In other words, after the BizTalk Message has been processed.

11.1.1 Example of a Simple BizTalk Message

The following example shows the BizTalk Document from the initial example being carried as part of an HTTP message using the POST verb.

POST /bookPurchase HTTP/1.1

Host: www.we-have-books.com

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

Content-Length: nnnn

SOAPAction: "http://electrocommerce.org/purchase_order/"

<?xml version='1.0' ?>

<SOAP-ENV:Envelope

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

                xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance">

    <SOAP-ENV:Header>

       <eps:endpoints SOAP-ENV:mustUnderstand="1"

                     xmlns:eps="http://schemas.biztalk.org/btf-2-0/endpoints"

                     xmlns:agr="http://www.trading-agreements.org/types/">

           <eps:to>

               <eps:address xsi:type="agr:department">

                    Book Order Department

               </eps:address>           

           </eps:to>

           <eps:from>

               <eps:address xsi:type="agr:organization">

                    Booklovers Anonymous

               </eps:address>           

           </eps:from>

       </eps:endpoints>

       <prop:properties SOAP-ENV:mustUnderstand="1"

                     xmlns:prop="http://schemas.biztalk.org/btf-2-0/properties">

           <prop:identity>uuid:74b9f5d0-33fb-4a81-b02b-5b760641c1d6</prop:identity>

           <prop:sentAt>2000-05-14T03:00:00+08:00</prop:sentAt>

           <prop:expiresAt>2000-05-15T04:00:00+08:00</prop:expiresAt>

           <prop:topic>http://electrocommerce.org/purchase_order/</prop:topic>

       </prop:properties>

    </SOAP-ENV:Header>

    <SOAP-ENV:Body>

        <po:PurchaseOrder xmlns:po="http://electrocommerce.org/purchase_order/">

            <po:Title>Essential BizTalk</po:Title>

        </po:PurchaseOrder>

    </SOAP-ENV:Body>

</SOAP-ENV:Envelope>

This case falls squarely within the domain of the HTTP binding rules of SOAP 1.1 since the BizTalk Message payload consists of a single SOAP message.

The only rule in addition to SOAP 1.1 is the correlation for the SOAPAction HTTP header. The value of this header must be the URI reference contained in the mandatory <topic> element in the mandatory <properties> header entry.

11.1.2 Example of a BizTalk Message Including Attachments

POST /insuranceClaims HTTP/1.1

Host: www.risky-stuff.com

Content-Type: Multipart/Related;

        boundary=biztalk_2_0_related_boundary_example;

        type=text/xml;

        start="<claim.xml@claiming-it.com>"

Content-Length: nnnn

SOAPAction: "http://schemas.risky-stuff.com/Auto-Claim"

Content-Description: This is the optional message description.

--biztalk_2_0_related_boundary_example

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

Content-Transfer-Encoding: 8bit

Content-ID: <claim.xml@claiming-it.com>

<?xml version='1.0' ?>

<SOAP-ENV:Envelope

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

                xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

                xmlns:xsd="http://www.w3.org/2000/08/XMLSchema-datatypes">

    <SOAP-ENV:Header  xmlns:agr="http://www.trading-agreements.org/types/">

        <!-- manifest header entry omitted for brevity -->

        <endpoints SOAP-ENV:mustUnderstand="1"

                  xmlns="http://schemas.biztalk.org/btf-2-0/endpoints">

          <to>

            <address xsi:type="agr:dept">insurance_claim_department</address>           

          </to>

          <from>

            <address xsi:type="agr:agent">agent:/WA/Issaquah#id=12345</address>           

          </from>

        </endpoints>

        <prop:properties SOAP-ENV:mustUnderstand="1"

                     xmlns:prop="http://schemas.biztalk.org/btf-2-0/properties">

           <!-- other elements omitted for brevity -->

           <topic>http://schemas.risky-stuff.com/Auto-Claim</topic>

        </prop:properties>

    </SOAP-ENV:Header>

    <SOAP-ENV:Body>

        <Insurance_Claim_Auto xmlns="http://schemas.risky-stuff.com/Auto-Claim"

                              id="insurance_claim_document_id">

            <!-- ...claim details... -->

        </Insurance_Claim_Auto>

    </SOAP-ENV:Body>

</SOAP-ENV:Envelope>

--biztalk_2_0_related_boundary_example

Content-Type: image/tiff

Content-Transfer-Encoding: base64

Content-ID: <claim.tiff@claiming-it.com>

   ...Base 64 encoded TIFF image...

--biztalk_2_0_related_boundary_example

Content-Type: image/jpeg

Content-Transfer-Encoding: binary

Content-ID: <car.jpeg@claiming-it.com>

   ...Raw JPEG image...

--biztalk_2_0_related_boundary_example--

The basic approach to carrying multipart MIME structure in an HTTP message in this specification is to use the multipart media type header to the HTTP level, and treat it as a native HTTP header. The rules for forming a BizTalk Message in the case of a BizTalk Document with attachments, encoded in a multipart/related MIME structure according to section 9.1, are as follows. 

· The Content-Type: multipart/related MIME header must appear as an HTTP header. The rules for parameters of this header specified in section 9.1 apply here as well.

· No other headers with semantics defined by MIME specifications (such as Content-Transfer-Encoding) are permitted to appear as HTTP headers. Specifically, the MIME-Version: 1.0 header must not appear as an HTTP header. Note that HTTP itself uses many MIME-like headers with semantics defined by HTTP 1.1. These may, of course, appear freely.

· The MIME parts containing the primary BizTalk Document and the attachments constitute the HTTP entity body and must appear exactly as described in section 9.1, including appropriate MIME headers.

11.2 SMTP Binding

In comparison with the HTTP binding there is far less that needs to be specified for the SMTP binding.  SMTP is an asynchronous transfer protocol, in consonance with the asynchronous messaging model of the BizTalk Framework, so there are no response messages that need to be specified.   There is no native SMTP binding yet defined for SOAP 1.1, and there are no SOAP-specific headers defined for SMTP, unlike HTTP.  SMTP is completely compatible with MIME and fully supports MIME semantics, which are indeed intended for use primarily with SMTP.  The content-type of text/xml is used for unsecured and unattached BizTalk Documents, and the content-type of multipart/related is used in all other cases, including BizTalk entities secured with S/MIME, as described in section 10.1.  Since XML documents often use 7-bit incompatible charsets such as UTF-8 or UTF-16, a suitable content-transfer-encoding such as bin64 or quoted-printable may be applied when the message is likely to be carried over mail infrastructure that is only capable of carrying 7-bit textual content.
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Appendix A. BizTalk Document Schemas

A.1 XDR Schemas

A.1.1 Endpoints header entry

<?xml version="1.0" ?>

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: endpoints header entry

   Copyright 2000 Microsoft Corporation 

-->

<Schema

   name="biztalk_2_0_endpoints.xml"

   xmlns="urn:schemas-microsoft-com:xml-data"

   xmlns:dt="urn:schemas-microsoft-com:datatypes"

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

   xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance">

   <!-- endpoints header entry element -->

   <ElementType name="endpoints" content="eltOnly">

      <attribute type="SOAP-ENV:mustUnderstand" default="1" required="yes"/>

      <element type="to"              minOccurs="1" maxOccurs="1"/>

      <element type="from"            minOccurs="1" maxOccurs="1"/>

   </ElementType>

   <ElementType name="to" content="eltOnly" >

      <element type="address"         minOccurs="1" maxOccurs="1"/>

   </ElementType>

   <ElementType name="from" content="eltOnly">

      <element type="address"         minOccurs="1" maxOccurs="1"/>

   </ElementType>

   <ElementType name="address" content="textOnly" dt:type="string">

      <attribute type="xsi:type" required="yes"/>

   </ElementType>

</Schema>

A.1.2 Properties header entry

<?xml version="1.0" ?>

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: properties header entry

   Copyright 2000 Microsoft Corporation 

-->

<Schema

   name="biztalk_2_0_properties.xml"

   xmlns="urn:schemas-microsoft-com:xml-data"

   xmlns:dt="urn:schemas-microsoft-com:datatypes"

   xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

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

   <ElementType name="properties" content="eltOnly">

        <attribute type ="SOAP-ENV:mustUnderstand" default="1" required="yes"/>

        <element type="identity"        minOccurs="1" maxOccurs="1"/>

        <element type="sentAt"          minOccurs="1" maxOccurs="1"/>

        <element type="expiresAt"       minOccurs="1" maxOccurs="1"/>

        <element type="topic"           minOccurs="1" maxOccurs="1"/>

    </ElementType>

   <ElementType name="identity" content="textOnly" dt:type="uri"/>

   <ElementType name="sentAt" content="textOnly" dt:type="dateTime.tz"/>

   <ElementType name="expiresAt" content="textOnly" dt:type="dateTime.tz"/>

   <ElementType name="topic" content="textOnly" dt:type="uri"/>

</Schema>

A.1.3 Services header entry

<?xml version="1.0" ?>

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: services header entry

   Copyright 2000 Microsoft Corporation 

-->

<Schema

   name="biztalk_2_0_services.xml"

   xmlns="urn:schemas-microsoft-com:xml-data"

   xmlns:dt="urn:schemas-microsoft-com:datatypes">

   <!-- services header entry element -->

   <ElementType name="services" content="eltOnly">

      <element type="deliveryReceiptRequest"     minOccurs="0" maxOccurs="1"/>

      <element type="commitmentReceiptRequest"   minOccurs="0" maxOccurs="1"/>

   </ElementType>

   <ElementType name="deliveryReceiptRequest" content="eltOnly" >

      <element type="sendTo"      minOccurs="1" maxOccurs="1"/>

      <element type="sendBy"      minOccurs="1" maxOccurs="1"/>

   </ElementType>

   <ElementType name="commitmentReceiptRequest" content="eltOnly" >

      <element type="sendTo"      minOccurs="1" maxOccurs="1"/>

      <element type="sendBy"      minOccurs="1" maxOccurs="1"/>

   </ElementType>

   <ElementType name="address" content="textOnly" dt:type="string">

      <attribute type="xsi:type" required="yes"/>

   </ElementType>

   <ElementType name="sendTo" content="eltOnly">

      <element type="address"         minOccurs="1" maxOccurs="1"/>

   </ElementType>

   <ElementType name="sendBy" content="textOnly" dt:type="dateTime.tz"/>

</Schema>

A.1.4 Manifest header entry

<?xml version="1.0" ?>

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: manifest header entry

   Copyright 2000 Microsoft Corporation 

-->

<Schema

    name="biztalk_2_0_manifest.xml"

    xmlns="urn:schemas-microsoft-com:xml-data"

    xmlns:dt="urn:schemas-microsoft-com:datatypes">

   <ElementType name="manifest" content="eltOnly">

      <element type="reference" minOccurs="1" maxOccurs="*"/>

   </ElementType>

   <ElementType name="reference" content="eltOnly">

      <group minOccurs="1" maxOccurs="1" order="one">

         <element type="document">

         <element type="attachment">

      </group>

      <element type="description" minOccurs="0" maxOccurs="1"/>

   </ElementType>

   <ElementType name="document" content="eltOnly">

       <attribute type="href" required="yes"/>

   </ElementType>

   <ElementType name="attachment" content="eltOnly">

       <attribute type="href" required="yes"/>

   </ElementType>

   <AttributeType name="href" dt:type="uri"/>

   <ElementType name="description" content="mixed"/>

</Schema>

A.1.5 Process header entry

<?xml version="1.0" ?>

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: process header entry

   Copyright 2000 Microsoft Corporation 

-->

<Schema

   name="biztalk_2_0_process.xml"

   xmlns="urn:schemas-microsoft-com:xml-data"

   xmlns:dt="urn:schemas-microsoft-com:datatypes"

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

   <ElementType name="process" content="eltOnly">

      <attribute type="SOAP-ENV:mustUnderstand" default="1" required="yes"/>

      <element type="type"            minOccurs="1" maxOccurs="1"/>

      <element type="instance"        minOccurs="1" maxOccurs="1"/>

      <element type="detail"          minOccurs="0" maxOccurs="1"/>

   </ElementType>

   <ElementType name="type" content="textOnly" dt:type="uri"/>

   <ElementType name="instance" content="textOnly" dt:type="uri"/>

   <ElementType name="detail" content="eltOnly" model="open"/>

</Schema>

A.1.6 deliveryReceipt header entry

<?xml version="1.0" ?>

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: receipt header entry

   Copyright 2000 Microsoft Corporation 

-->

<Schema

   name="biztalk_2_0_process_receipt_header.xml"

   xmlns="urn:schemas-microsoft-com:xml-data"

   xmlns:dt="urn:schemas-microsoft-com:datatypes"

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

   <ElementType name="deliveryReceipt" content="eltOnly">

      <attribute type="SOAP-ENV:mustUnderstand" default="1" required="yes"/>

      <element type="receivedAt" minOccurs="1" maxOccurs="1"/>

      <element type="identity" minOccurs="1" maxOccurs="1"/>

   </ElementType>

   <ElementType name="receivedAt" content="textOnly" dt:type="dateTime.tz"/>

   <ElementType name="identity" content="textOnly" dt:type="uri"/>

</Schema>

A.1.7 commitmentReceipt header entry

<?xml version="1.0" ?>

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: receipt header entry

   Copyright 2000 Microsoft Corporation 

-->

<Schema

   name="biztalk_2_0_process_receipt_header.xml"

   xmlns="urn:schemas-microsoft-com:xml-data"

   xmlns:dt="urn:schemas-microsoft-com:datatypes"

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

   <ElementType name="commitmentReceipt" content="eltOnly">

      <attribute type="SOAP-ENV:mustUnderstand" default="1" required="yes"/>

      <element type="identity" minOccurs="1" maxOccurs="1"/>

      <element type="decidedAt" minOccurs="1" maxOccurs="1"/>

      <element type="decision" minOccurs="1" maxOccurs="1"/>

      <element type="commitmentCode" minOccurs="0" maxOccurs="1"/>

      <element type="commitmentDetail" minOccurs="0" maxOccurs="1"/>

   </ElementType>

   <ElementType name="identity" content="textOnly" dt:type="uri"/>

   <ElementType name="decidedAt" content="textOnly" dt:type="dateTime.tz"/>

   <ElementType name="decision" content="textOnly" dt:type="string"/>

   <ElementType name="commitmentCode" content="textOnly" dt:type="string"/>

   <ElementType name="commitmentDetail" content="eltOnly" model="open"/>

</Schema>

A.1.8 SOAP 1.1 Envelope for BizTalk Document

<?xml version="1.0" ?> 

<!-- 

   BizTalk Framework 2.0

   BizTalk Document Schema: envelope

   Copyright 2000 Microsoft Corporation 

   This schema is based on the SOAP 1.1 schema

-->

<Schema

   name="biztalk_2_0_document_envelope.xml"

   xmlns="urn:schemas-microsoft-com:xml-data"

   xmlns:dt="urn:schemas-microsoft-com:datatypes">

  <!-- 

     SOAP envelope, header and body 

  --> 

   <ElementType name="Envelope" content="eltOnly">

      <element type="Header" minOccurs="1" maxOccurs="1"/> 

      <element type="Body" minOccurs="1" maxOccurs="1"/> 

   </ElementType>

  <ElementType name="Header" content="eltOnly" model="open"

               xmlns:eps="http://schemas.biztalk.org/btf-2-0/endpoints"

               xmlns:prop="http://schemas.biztalk.org/btf-2-0/properties"

               xmlns:fst="http://schemas.biztalk.org/btf-2-0/manifest"

               xmlns:prc="http://schemas.biztalk.org/btf-2-0/process">

      <element type="eps:endpoints"        minOccurs="1" maxOccurs="1"/>

      <element type="prop:properties"      minOccurs="1" maxOccurs="1"/>

      <element type="fst:services"        minOccurs="0" maxOccurs="1"/>

      <element type="fst:manifest"        minOccurs="0" maxOccurs="1"/>

      <element type="prc:process"         minOccurs="0" maxOccurs="1"/>

  </ElementType>

  <ElementType name="Body" content="eltOnly" model="open"/>

   <!-- 

       Global Attributes.  The following attributes are intended 

       to be usable via qualified attribute names on any Element type

       referencing them.  

  --> 

   <AttributeType name="mustUnderstand" default="0" dt:type="Boolean"/>

   <AttributeType name="actor" dt:type="uri"/>

  <!-- 

       'encodingStyle' indicates any canonicalization conventions followed

       in the contents of the containing element.  For example, the value

       'http://schemas.xmlsoap.org/soap/encoding/' indicates 

       the pattern described in SOAP specification. 

  --> 

   <AttributeType name="encodingStyle" dt:type="string"/>

  <!-- 

     SOAP fault reporting structure 

  --> 

  <ElementType name="Fault" content="eltOnly">

      <element type="faultcode" minOccurs="1" maxOccurs="1"/> 

      <element type="faultstring" minOccurs="1" maxOccurs="1"/> 

      <element type="faultactor" minOccurs="0" maxOccurs="1"/> 

      <element type="detail" minOccurs="0" maxOccurs="1"/> 

  </ElementType>

  <ElementType name="faultcode" content="textOnly" dt:type="string"/>

  <ElementType name="faultstring" content="textOnly" dt:type="string"/>

  <ElementType name="faultactor" content="textOnly" dt:type="uri"/>

  <ElementType name="detail" content="eltOnly" model="open"/>

</Schema>

A.2 XSD Schemas

A.2.1 Endpoints Header Entry

<?xml version="1.0" ?>

<schema xmlns="http://www.w3.org/2000/08/XMLSchema"

        xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

        xmlns:tns="http://schemas.biztalk.org/btf-2-0/endpoints"

        targetNamespace="http://schemas.biztalk.org/btf-2-0/endpoints"

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

        xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"

        elementFormDefault="qualified"

        attributeFormDefault="qualified">

   <annotation>

      <documentation>

        BizTalk Framework 2.0

        BizTalk Document Schema: endpoints header entry

        Copyright 2000 Microsoft Corporation 

      </documentation>

   </annotation>

   <element name="endpoints" type="tns:endpoints"/>

   <complexType name="endpoints">

      <attribute ref="SOAP-ENV:mustUnderstand" use="required" value="1" />

      <sequence>

         <element name="to" type="tns:endpoint"/>

         <element name="from" type="tns:endpoint"/>

      </sequence>

   </complexType>

   <complexType name="endpoint">

       <element name="address" type="tns:address"/>

   </complexType>

   <complexType name="address">

      <simpleContent>

         <extension base="string">

            <attribute ref="xsi:type" use="required"/>

         </extension>

      </simpleContent>

   </complexType>

</schema>

A.2.2 Properties Header Entry

<?xml version="1.0" ?>

<schema xmlns="http://www.w3.org/2000/08/XMLSchema"

        xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

        xmlns:tns="http://schemas.biztalk.org/btf-2-0/properties"

        targetNamespace="http://schemas.biztalk.org/btf-2-0/properties"

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

        xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"

        elementFormDefault="qualified"

        attributeFormDefault="qualified">

   <annotation>

      <documentation>

        BizTalk Framework 2.0

        BizTalk Document Schema: properties header entry

        Copyright 2000 Microsoft Corporation 

      </documentation>

   </annotation>

   <element name="properties" type="tns:properties"/>

   <complexType name="properties">

      <attribute ref="SOAP-ENV:mustUnderstand" use="required" value="1" />

      <sequence>

          <element name="identity" type="uriReference"/>

          <element name="sentAt" type="timeInstant"/>

          <element name="expiresAt" type="timeInstant"/>

          <element name="topic" type="uriReference"/>

      </sequence>

   </complexType>

</schema>

A.2.3 Services Header Entry

<?xml version="1.0" ?>

<schema xmlns="http://www.w3.org/2000/08/XMLSchema"

        xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

        xmlns:tns="http://schemas.biztalk.org/btf-2-0/services"

        targetNamespace="http://schemas.biztalk.org/btf-2-0/services"

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

        xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"

        elementFormDefault="qualified"

        attributeFormDefault="qualified">

   <annotation>

      <documentation>

        BizTalk Framework 2.0

        BizTalk Document Schema: services header entry

        Copyright 2000 Microsoft Corporation 

      </documentation>

   </annotation>

   <element name="services" type="tns:services"/>

   <complexType name="services">

      <attribute ref="SOAP-ENV:mustUnderstand" use="required" value="1"/>

      <sequence>

          <element name="deliveryReceiptRequest" type="tns:receiptRequest"

                                                 minOccurs="0"/>

          <element name="commitmentReceiptRequest" type="tns:receiptRequest"

                                                   minOccurs="0"/>

      </sequence>

   </complexType>

   <complexType name="receiptRequest">

      <element name="sendTo" type="eps:endpoint"/>

      <element name="sendBy" type="timeInstant"/>

   </complexType>

</schema>

A.2.4 Manifest Header Entry

<?xml version="1.0" ?>

<schema xmlns="http://www.w3.org/2000/08/XMLSchema"

        xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

        xmlns:tns="http://schemas.biztalk.org/btf-2-0/manifest"

        targetNamespace="http://schemas.biztalk.org/btf-2-0/manifest"

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

        xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"

        elementFormDefault="qualified"

        attributeFormDefault="qualified">

   <annotation>

      <documentation>

        BizTalk Framework 2.0

        BizTalk Document Schema: manifest header entry

        Copyright 2000 Microsoft Corporation 

      </documentation>

   </annotation>

   <element name="manifest" type="tns:manifest"/>

   <complexType name="manifest">

      <attribute ref="SOAP-ENV:mustUnderstand" use="optional" default="0"/>

      <element name="reference" minOccurs="1" maxOccurs="unbounded">

          <complexType>

             <sequence>

               <choice>

                  <element name="document" type="tns:itemType">

                  <element name="attachment" type="tns:itemType">

               </choice>

               <element name="description" type="tns:markup" minOccurs="0"/>

             </sequence>

          </complexType>

      </element>

   </complexType>

   <complexType name="itemType">

      <attribute ref="SOAP-ENC:href" use="required"/>

   </complexType>

   <complexType name="markup" mixed="true">

      <simpleContent>

           <extension base="string"/>

      </simpleContent>

   </complexType>

</schema>

A.2.5 Process Header Entry

<?xml version="1.0" ?>

<schema xmlns="http://www.w3.org/2000/08/XMLSchema"

        xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"

        xmlns:tns="http://schemas.biztalk.org/btf-2-0/process"

        targetNamespace="http://schemas.biztalk.org/btf-2-0/process"

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

        xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"

        elementFormDefault="qualified"

        attributeFormDefault="qualified">

   <annotation>

      <documentation>

        BizTalk Framework 2.0

        BizTalk Document Schema: process header entry

        Copyright 2000 Microsoft Corporation 

      </documentation>

   </annotation>

   <element name="process" type="tns:process"/>

   <complexType name="process">

      <attribute ref="SOAP-ENV:mustUnderstand" use="required" value="1"/>

      <sequence>

         <element name="type" type="uriReference"/>

         <element name="instance" type="uriReference"/>

         <element name="detail" type="anyType" minOccurs="0">

      </sequence>

   </complexType>

</schema>
A.2.6 Receipt Header Entries

<?xml version="1.0" ?>

<schema xmlns="http://www.w3.org/2000/08/XMLSchema"

        xmlns:tns="http://schemas.biztalk.org/btf-2-0/receipts"

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

        targetNamespace="http://schemas.biztalk.org/btf-2-0/receipts"

        elementFormDefault="qualified"

        attributeFormDefault="qualified">

   <annotation>

      <documentation>

        BizTalk Framework 2.0

        BizTalk Document Schema: receipt header entries

        Copyright 2000 Microsoft Corporation

      </documentation>

   </annotation>

   <element name="deliveryReceipt" type="tns:deliveryReceipt"/>

   <element name="commitmentReceipt" type="tns:commitmentReceipt"/>

   <complexType name="deliveryReceipt">

      <attribute ref="SOAP-ENV:mustUnderstand" value="1" use="required"/>

      <sequence>

         <element name="receivedAt" type="timeInstant"/>

         <element name="identity" type="uriReference"/>

      </sequence>

   </complexType>

   <complexType name="commitmentReceipt">

      <attribute ref="SOAP-ENV:mustUnderstand" value="1" use="required"/>

      <sequence>

         <element name="identity" type="uriReference"/>

         <element name="decidedAt" type="timeInstant"/>

         <element name="decision" type="tns:decision"/>

         <element name="commitmentCode" type="QName"/>

         <element name="commitmentDetail" type="anyType" minOccurs="0"/>

      </sequence>

   </complexType>     

   <simpleType name="decision">

      <restriction base="string">

         <enumeration value="positive"/>

         <enumeration value="negative"/>

      </restriction>

   </simpleType>

</schema>

A.2.7 BizTalk Document Envelope

<?xml version="1.0" ?>

<schema xmlns="http://www.w3.org/2000/08/XMLSchema"

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

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

        elementFormDefault="qualified"

        attributeFormDefault="qualified">

   <annotation>

      <documentation>

        BizTalk Framework 2.0

        BizTalk Document Schema: BizTalk Document Envelope

        Copyright 2000 Microsoft Corporation

      </documentation>

   </annotation>

 <!-- specify required and optional BTF2 headers -->

 <redefine schemaLocation="http://schemas.xmlsoap.org/soap/envelope/">

  <complexType name="Header"

         xmlns:eps="http://schemas.biztalk.org/btf-2-0/endpoints"

         xmlns:prop="http://schemas.biztalk.org/btf-2-0/properties"

         xmlns:svc="http://schemas.biztalk.org/btf-2-0/services"

         xmlns:fst="http://schemas.biztalk.org/btf-2-0/manifest"

         xmlns:prc="http://schemas.biztalk.org/btf-2-0/process"

         xmlns:rct="http://schemas.biztalk.org/btf-2-0/receipts">

     <all>

        <sequence>

           <element ref="eps:endpoints"/>

           <element ref="prop:properties"/>

           <element ref="svc:services" minOccurs="0"/>

           <element ref="fst:manifest" minOccurs="0"/>

           <element ref="prc:process" minOccurs="0"/>

           <choice>

              <element ref="rct:deliveryReceipt" minOccurs="0"/>

              <element ref="rct:commitmentReceipt" minOccurs="0"/>

           </choice>

        </sequence>

        <any minOccurs="0" maxOccurs="unbounded"/>

        <anyAttribute/>

     </all>

  </complexType>

 </redefine>

</schema>

Microsoft hereby grants to all users of this BizTalk Framework specification, version 2.0 (the "Specification"), a perpetual, nonexclusive, royalty-free, worldwide right and license under any Microsoft copyrights in the Specification to copy, publish and distribute the Specification. Microsoft further agrees to grant to users a royalty-free license under applicable Microsoft intellectual property rights to implement and use the BizTalk Framework XML tags and schema guidelines included in the Specification for the purpose of creating computer programs that adhere to such guidelines—one condition of this license shall be the party's agreement not to assert patent rights against Microsoft and other companies for their implementation of the Specification. Microsoft expressly reserves all other rights it may have in the material and subject matter of this Specification. Microsoft expressly disclaims any and all warranties regarding this Specification including any warranty that this Specification or implementations thereof does not violate the rights of others. 

Information in this document is subject to change without notice. 

© 1999-2000, Microsoft Corporation. All rights reserved.

Microsoft and BizTalk Framework are either registered trademarks or trademarks of Microsoft Corp. in the United States and/or other countries.
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