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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the development of International Standards through technical committees established by the respective organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 23006‑4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This second edition cancels and replaces the first edition (ISO/IEC 23006-4:2010) which has been technically revised.

ISO/IEC 23006 consists of the following parts, under the general title Information technology — Multimedia service platform technologies:

· Part 1: Architecture

· Part 2: MPEG extensible middleware (MXM) API
· Part 3: Reference software

· Part 4: Elementary services
· Part 5: Service aggregation
· Part 6: Usage Guidelines on Elementary and Aggregated Services
Introduction

ISO/IEC 23006 is a suite of standards that has been developed for the purpose of enabling the easy design and implementation of media-handling value chains whose devices interoperate because they are all based on the same set of technologies accessible from the middleware.

ISO/IEC 23006 is referred as MPEG Extensible Middleware (MXM) in its first edition, and it specifies an architecture (Part 1), an API (Part 2), a reference software (Part 3) and a set of protocols which MXM Devices had to adhere (Part 4). 

ISO/IEC 23006 is referred as Multimedia Service Platform Technologies (MSPT) in its second edition, and it conserves the architecture and design philosophy of the first edition, but stressing the Service Oriented Architecture character. It specifies also how to combine elementary services into aggregated services (Part 5). 

This second edition has been specified to address the demand of service specification for an advanced IPTV terminal (AIT). The standard also aims at leveraging on advanced technologies to bring into IPTV services the buoyancy of new exciting initiatives – sometimes assembling millions of users in a fortnight – that pop up almost every day with new features such as open APIs and the possibility for third parties to provide applications to those APIs.

This enables the development of a global market of:

· MSPT applications that can run on MSPT devices, like Advanced IPTV Terminals (AITs), thanks to the existence of a standard MSPT application API

· MSPT devices executing MSPT applications thanks to the existence of a standard MSPT architecture

· MSPT engines thanks to the existence of standard MSPT architecture and standard APIs

· Innovative business models because of the ease to design and implement media-handling value chains whose devices interoperate because they are all based on the same set of technologies, especially MPEG technologies.

Information technology — Multimedia service platform technologies — Part 4: Elementary services
1 Scope

This part of ISO/IEC 23006 specifies a set of Elementary Services and protocols enabling distributed applications to exchange information related to content items and parts thereof, including all the necessary Operations on MPEG-related Entities: Content, Contract, Device, Event, Group, License, Service and User. These operations are defined to be the following: Authenticate, Authorize, Check With, Create, Deliver, Describe, Identify, Install, Interact With, Negotiate, Package, Post, Present, Process, Request, Revoke, Search, Store, Transact, Uninstall and Verify. Elementary Services can be combined in well defined sequences to build Aggregated Services, both of them being called in general Multimedia Services.

The Multimedia Services are provided by and consumed by Multimedia Devices in a MSPT ecosystem, an example of which is the Advanced IPTV Terminal.

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 14496-13, Information technology — Coding of audio-visual objects — Part 13: Intellectual Property Management and Protection (IPMP) extensions
ISO/IEC 15938-1, Information technology — Multimedia content description interface — Part 1: Systems
ISO/IEC 15938-5, Information technology — Multimedia content description interface — Part 5: Multimedia description schemes
ISO/IEC 15938-12, Information technology — Multimedia content description interface — Part12: Query format 
ISO/IEC 21000 (all parts), Information technology — Multimedia framework (MPEG-21)
ISO/IEC 23001-2, Information technology — MPEG systems technologies — Part 2: Fragment request units
ISO/IEC 23001-3, Information technology — MPEG systems technologies — Part 3: XML IPMP messages
ISO/IEC 23005-2, Information technology — Media context and control — Part 2: Control Information
ISO/IEC 23005-3, Information technology — Media context and control — Part 3: Sensory Information
ISO/IEC 23006-1, Information technology — Multimedia service platform technologies — Part 1: Architecture
ISO/IEC 23006-2, Information technology — Multimedia service platform technologies — Part 2: MPEG Extensible Middleware (MXM) API
ISO/IEC 23006-3, Information technology — Multimedia service platform technologies — Part 3: Reference software
IETF RFC 2616, Hypertext Transfer Protocol — HTTP/1.1, IETF Request For Comments, June 1999

OASIS SAML-CORE-2.0-OS, Assertions and Protocols for the OASIS Security Assertion Markup Language (SAML) V2.0, OASIS Standard, 15 March 2005.

OMG BPMN 2.0, Business Process Model and Notation (BPMN) Version 2.0, Object Management Group, January 2011

W3C XML, Extensible Markup Language (XML) 1.0 (Fourth Edition), W3C Recommendation, 29 September 2006

W3C XMLNAMES, Namespaces in XML 1.0 (Second Edition), W3C Recommendation, 16 August 2006

W3C XMLSCHEMA, XML Schema Part 1: Structures Second Edition and XML Schema Part 2: Datatypes Second Edition, W3C Recommendations, 28 October 2004

W3C XPATH1, XML Path Language (XPath) Version 1.0, W3C Recommendation, 16 November 1999
W3C XSL Transformations (XSLT) Version 2.0, W3C Recommendation 23 January 2007

3 Terms, definitions and abbreviated terms
3.1 Terms and definitions

For the purposes of this part of ISO/IEC 23006, the terms and definitions given in the following apply:
3.1.1

Aggregated Service

service resulting from the combination of Elementary Services
3.1.2

Elementary Service
basic unit of service
3.1.3

content

Digital Item and its component elements, namely resources (e.g., media, scripts, executable), identifiers, descriptions (e.g., metadata), event reports

3.1.4

contract

a set of metadata, licenses, promises and signers agreed by Users of a multimedia value chain, where a promise is a signed collection of statements about, e.g., obligations, prohibitions and assertions, and a signer is a user whose signature makes the contract valid

3.1.5

device

hardware/software or simply software apparatus that enables a user to play a role in multimedia value chains

3.1.6

event

performance of a specified set of functions or Operations

3.1.7

entity

one of the following elements in the multimedia value chain: content, contract, device, event, group, license, service, and user
3.1.8

governance

ability to control, direct or oversee the behavior of each entity or operation in an multimedia value chain 

3.1.9

group

a set of Entities such as content, devices, users
3.1.10

license

collection of authorisations, conditions and payment terms granted by a user to other users

3.1.11

protocol

a set of rules and data format used by two Devices to communicate

3.1.12

rate

function of expressing the perceived ranking of an entity related to a metric

3.1.13

remunerate

function of assigning money to a user in exchange of rights 

3.1.14

reputation

measure of the credibility of or the possibility (e.g., legal) for a user to be a party in a transaction

3.1.15

resource
individually identifiable asset or a sequence of assets such as a video or audio clip, a 3D synthetic scene, an image, a textual asset, a 2D LASeR scene, a web page, a single program or a full 24 hour programming of a TV broadcast, a script or executable etc.

3.1.16

right

ability of a user to perform an Operation in the multimedia value chain
3.1.17

role

ability of a user to perform a set of Operations in the multimedia value chain 

3.1.18

service

a set of operations performed by a user on behalf of other users

3.1.19

service definition

specification of a Service in terms of interfaces, protocols as well as syntax and semantics of the protocol data formats

3.1.20

service instance declaration

description of a particular implementation of a Service in terms of provider, connection end-points, and usage conditions
3.1.21

service provider

user offering services to other users

3.1.22

space shifting

function of consuming content on a device (Device Shifting), or at a place (Space Shifting) or at a time (Time Shifting) different than the one intended by the rights holder

3.1.23

tag

free text descriptive information attached to an entity
3.1.24

user

any participant in multimedia value chains
3.1.25

value chain

A collection of users, including Creators, End Users and Service Providers, that conform to this standard

3.2 Symbols and abbreviated terms

For the purposes of this document, the symbols and abbreviated terms given in the following apply:

AIK

Attestation Identity Key
AIT

Advanced IPTV Terminal

AS

Aggregated Service
BPMN

Business Process Modeling Notation
CRID

Content Reference Identifier

DI

Digital Item

DID

Digital Item Declaration

DIDL

Digital Item Declaration Language

DII

Digital Item Identification

EPG

Electronic Program Guide

ES

Elementary Service

IPMP

Intellectual Property Management and Protection

IPTV

Internet Protocol Television

LASeR

Lightweight Application Scene Representation

MDS

Multimedia Description Schemes

MIME

Multipurpose Internet Mail Extensions
MPEG

Moving Picture Experts Group

MPQF

MPEG Query Format

MSPT

Multimedia Service Platform Technologies

OWL
Web Ontology Language
PCR

Platform Configuration Registers

RDF
Resource Description Framework

REL

Rights Expression Language

SID

Service Instance Declaration

TCPA

Trusted Computing Platform Alliance

TPM

Trusted Platform Module

TSS

Trusted Software Stack

URI

Uniform Resource Identifier

URL

Uniform Resource Locator

W3C
World Wide Web Consortium

XML

Extensible Markup Language

XSLT

Extensible Stylesheet Language Transformations
4 Namespaces and conventions

4.1 Namespace

The value of the namespace URI for W3C XMLSCHEMA Schema definitions of base type used commonly by all Elementary Services in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:schema:01-base-NS:2011

The value of the namespace URI for XML Schema definitions of Elementary Service protocol messages in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:schema:02-service-NS:2011

The value of the namespace URI for XML Schema definitions of the Social Metadata Extension to MPEG-7 MDS in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:schema:03-sm-NS:2011

The value of the namespace URI for XML Schema definitions of the BPMN 2.0 extension for message flow references in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:schema:04-bpmn-ext-mfr-NS:2011
The value of the namespace URI for XML Schema definitions of Service Instance Declarations in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:schema:05-sid-NS:2011
The value of the namespace URI for BPMN 2.0 XML representations in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:bpmn:01-service-NS:2011

The value of the namespace URI for XML Schema definitions of the Service Type "Recognize Speech" in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:service-type:01-recognize-speech-NS:2011
The value of the namespace URI for XML Schema definitions of the Service Type "Synthesize Speech" in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:service-type:02-synthesize-speech-NS:2011
The value of the namespace URI for XML Schema definitions of the Service Type "Extract Sensory Information" in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:service-type:03-extract-sensory-information-NS:2011
The value of the namespace URI for Classification Schemes for the Social Metadata Extension to MPEG-7 MDS in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:cs:01-sm-NS:2011

The value of the namespace URI for Classification Schemes for the Service Type "TV-Multimedia Processing" in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:cs:02-tvm-NS:2011
4.2 Namespace convention

For clarity, throughout this Part of ISO/IEC 23006, consistent namespace prefixes are used.

"xml:" and "xmlns:" are normative prefixes defined in W3C XMLNAMES. The prefix "xml:" is by definition bound to "http://www.w3.org/XML/1998/namespace". The prefix "xmlns:" is used only for namespace bindings and is not itself bound to any namespace name.

"xsi:" prefix is not normative. It is a naming convention in this document to refer to an element of the http://www.w3.org/2001/XMLSchema-instance namespace. All other prefixes used in either the text or examples of this specification are not normative, e.g., "mpegm:", "dia:".

In particular, most of the informative examples in this specification are provided as XML fragments without the normally required XML document declaration and, thus, miss a correct namespace binding context declaration. 

Unless specified otherwise, all unqualified descriptions fragments assume the default namespace "urn:mpeg:mpegM:schema:02-service-NS:2011".

In these descriptions fragments the different prefixes are bound to the namespaces as given in Table 1. The schema locations of the namespaces in Table 1 are only an informative indication as schema locations may change over time.

Table 1 — Mapping of prefixes to namespaces used in examples and text.
	
Prefix
	Corresponding namespace
	Schema location

	xsd
	http://www.w3.org/2001/XMLSchema
	

	xsi
	http://www.w3.org/2001/XMLSchema-instance
	

	bbl
	urn:mpeg:mpeg21:2007:01-BBL-NS
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dis/bbl.xsd

	bpmn
	http://www.omg.org/spec/BPMN/20100524/MODEL
	http://www.omg.org/spec/BPMN/20100501/BPMN20.xsd

	bpmnext1
	urn:mpeg:mpegM:schema:04-bpmn-ext-mfr-NS:2011
	

	cel
	urn:mpeg:mpeg21:2010:01-CEL-NS
	

	cidl
	urn:mpeg:mpeg-v:2010:01-CIDL-NS
	

	dcdv
	urn:mpeg:mpeg-v:2010:01-DCDV-NS
	

	dia
	urn:mpeg:mpeg21:2003:01-DIA-NS
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dia-2nd/UED-2nd.xsd

	didl
	urn:mpeg:mpeg21:2002:02-DIDL-NS
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/did/didl.xsd

	dii
	urn:mpeg:mpeg21:2002:01-DII-NS
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dii/dii.xsd

	dsig
	http://www.w3.org/2000/09/xmldsig#
	http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd

	ebucore
	urn:ebu:metadata-schema:ebuCore_2010
	

	erl
	urn:mpeg:mpeg21:2005:01-ERL-NS
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/er/er.xsd

	fru
	urn:mpeg:mpegB:schema:FragmentRequestUnits:2007
	

	ipmpinfo
	urn:mpeg:mpeg21:2004:01-IPMPINFO-NS
	

	ipmpinfo-msx
	urn:mpeg:maf:Schema:mediastreaming:IPMPINFOextensions:2007
	

	ipmpmsg
	urn:mpeg:mpegB:schema:XML-IPMP-MESSAGES:2007
	

	mpeg4ipmp
	urn:mpeg:mpeg4:IPMPSchema:2002
	

	mpeg7
	urn:mpeg:mpeg7:schema:2004
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd

	mpeg7s
	urn:mpeg:mpeg7:systems:2001
	

	mpqf
	urn:mpeg:mpqf:schema:2008
	

	mpegmb
	urn:mpeg:mpegM:schema:01-base-NS:2011
	

	mpegm
	urn:mpeg:mpegM:schema:02-service-NS:2011
	

	msm
	urn:mpeg:mpegM:schema:03-sm-NS:2011
	

	rel-r
	urn:mpeg:mpeg21:2003:01-REL-R-NS
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd

	rel-sx
	urn:mpeg:mpeg21:2003:01-REL-SX-NS
	http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-sx.xsd

	saml
	urn:oasis:names:tc:SAML:2.0:assertion
	http://docs.oasis-open.org/security/saml/v2.0/saml-schema-assertion-2.0.xsd

	samlp
	urn:oasis:names:tc:SAML:2.0:protocol
	http://docs.oasis-open.org/security/saml/v2.0/saml-schema-protocol-2.0.xsd

	sedl
	urn:mpeg:mpeg-v:2010:01-SEDL-NS
	

	sepv
	urn:mpeg:mpeg-v:2010:01-SEPV-NS
	

	sev
	urn:mpeg:mpeg-v:2010:01-SEV-NS
	

	sid
	urn:mpeg:mpegM:schema:05-sid-NS:2011
	

	tva
	urn:tva:metadata:2010
	

	xsl
	http://www.w3.org/1999/XSL/Transform
	http://www.w3.org/2007/schema-for-xslt20.xsd

	xhtml
	http://www.w3.org/1999/xhtml
	http://www.w3.org/MarkUp/SCHEMA/xhtml11.xsd


Unlike the informative descriptions examples, the normative specification of the syntax of tools in XML Schema follows the namespace binding context defined in the relevant schema declaration.

4.3 Conventions

Fixed-width font is used to indicate literal machine-readable character sequences.

The names of XML Schema attributes appear in fixed-width font in mixed case with an initial lower case letter. The names of XML Schema elements and types appear in fixed-width font in mixed case with an initial upper case letter.

XML Schema definitions are represented with orange amber background color and a double line black border.

XML examples are represented with gray background color and a single line black border.

XML Infosets of MPEG-7 Classification Schemes and BPMN 2.0 XML notations are represented with gray background color and a double line black border.
5 Elementary Services

This clause specifies the syntax and semantics of the Elementary Services.
5.1 Introduction

This subclause introduces the concept of Elementary Services, defines relevant terms, and provides guidelines and rules for the specification of Elementary Services. 5.1.1 gives an overview of Operations and Entities, as well as the corresponding Elementary Services. 5.1.2 to 5.1.6 provide guidelines and rules for the specification of Elementary Services and the specification of Service Instance Declarations.

An Elementary Service (e.g., Search Content) corresponds to an Operation (e.g., Search) that is performed for a kind of Entity (e.g., Content). 

An Elementary Service (ES) is a Service of atomic nature, which cannot be usefully divided into smaller parts and does not normatively mandate other Services to be executed during its workflow.
Conformance profiles for Elementary Services are specified in ISO/IEC 23006-3 2nd edition.
The terms defined in Table 2 allow for generalizing statements about Elementary Services.
Table 2 — Definition of kinds of Elementary Services.

	Term
	Definition
	Example (informative)

	abstract Elementary Service
	Abstraction of all Elementary Services that correspond to a specific Operation, regardless of their kind of Entity. 

NOTE
An abstract Elementary Service specifies the protocol and workflow that all regular Elementary Services derived from it share (unless specified otherwise).
	Search Entity 

	regular Elementary Service
	Corresponds to a specific Operation that is performed for a specific kind of Entity. 

The terms regular Elementary Service and Elementary Service are uses synonymously.

NOTE
A regular Elementary Service may be derived from an abstract Elementary Service.

NOTE
A regular Elementary Service specifies the protocol, workflow, as well as the syntax and semantics of protocol data formats.
	Deliver Content (a regular Elementary Service not derived from an abstract Elementary Service).

Search Entity (a regular Elementary Service derived from Search Entity).

	generic Elementary Service
	Elementary Service that requires a specific Service Type in order to be instantiated. 

NOTE
A generic Elementary Service corresponds to a specific kind Entity but leaves the Operation generic.
	Process Content (the only generic Elementary Service specified in this Part of ISO/IEC 23006).

	specific Elementary Service
	Generic Elementary Service that is associated with a Service Type.

NOTE
The Service Type further specifies the Operation that corresponds to the specific Elementary Service.
	Process Content with Service Type "Recognize Speech".


5.1.1 Overview of Operations and Entities

The Entities defined in this Part of ISO/IEC 23006 are listed in Table 3.

Table 3 — Definition of Entities.

	Entity
	Definition

	Content
	An ISO/IEC 21000 Digital Item and its component elements, namely Resources (e.g., media, scripts, executable), Identifiers, Descriptions (e.g., metadata) and Event Reports.

	Contract
	A set of metadata, Licences, promises and signers agreed by Users of an MPEG-M value chain, where a promise is a signed collection of statements about, e.g., obligations, prohibitions and assertions, and a signer is a User whose signature makes the Contract valid.

	Device
	A hardware/software or simply software apparatus that enables a User to play a role in MMPEG-M value chains.

	Event
	The performance of a specified set of functions or Operations.

	Licence
	A collection of authorisations, conditions and payment terms granted by a User to other Users.

	Service
	A set of Operations performed by a User on behalf of other Users.

	User
	Any participant in MPEG-M value chains.


The Operations defined in this Part of ISO/IEC 23006 are listed in Table 4.

Table 4 — Definition of Operations.
	Operation
	Definition

	Authenticate
	To confirm the identity of an Entity.

	Authorize
	To grant rights to perform certain operations.

	Check With
	To check requests or verify facts against the content of an Entity or Entities.

	Create
	To generate a data structure representing a Licence or a Group.

	Deliver
	To transfer Content between any two or more Devices.

	Describe
	To add descriptive information to an Entity.

	Identify
	To assign an identifier to an Entity.

	Negotiate
	To assist Users to seek agreement on a Transaction.

	Package
	To make a Content Item suitable for Delivery.

	Present
	To make Content available for consumption by the intended user.

	Process
	To make change to an Entity or combine Entities into another Entity.

	Request
	To call for the provision of an Entity.

	Revoke
	To discontinue the validity of an Entity.

	Search
	To find the URI or physical location of Entities satisfying given conditions.

	Store
	To store a Content Item.

	Transact
	To grants Rights to an Entity in exchange of a remuneration.

	Verify
	To check the integrity of an Entity.


Table 5 shows the Elementary Services for the combinations of Operations and Entities are defined in this Part of ISO/IEC 23006. The entries in the table refer to the subclause in which the respective Elementary Service is defined. Note that the column labelled "Entity" refers to abstract Elementary Services, from which the regular Elementary Services in that row are derived.

Table 5 — Elementary Services classified by Operations and Entities.
	
	Entity
	Content
	Contract
	Device
	Event
	License
	Service
	User

	Authenticate
	5.5.1
	5.5.2
	5.5.3
	
	
	5.5.4
	
	5.5.5

	Authorize
	
	
	
	
	
	
	
	5.6.1

	Check With
	
	
	5.7.1
	
	
	5.7.2
	
	

	Create
	
	5.8.1
	5.8.2
	
	
	5.8.3
	
	

	Deliver
	
	5.9.1
	5.9.2
	
	
	
	
	

	Describe
	5.10.1
	5.10.2
	
	5.10.3
	
	
	5.10.4
	5.10.5

	Identify
	
	5.11.1
	5.11.2
	5.11.3
	
	
	
	

	Negotiate
	5.12.1
	
	5.12.2
	
	
	5.12.3
	
	

	Package
	
	5.13.1
	
	
	
	
	
	

	Present
	
	
	5.14.1
	
	
	
	
	

	Process
	
	5.15.1
	
	
	
	5.15.2
	
	

	Request
	
	5.16.1
	5.16.2
	5.16.3
	5.16.4
	5.16.5
	
	

	Revoke
	5.17.1
	
	5.17.2
	
	
	5.17.3
	
	

	Search
	5.18.1
	5.18.2
	5.18.3
	5.18.4
	
	5.18.5
	5.18.6
	5.18.7

	Store
	
	5.19.1
	5.19.2
	
	5.19.3
	5.19.4
	
	

	Transact
	5.20.1
	5.20.2
	
	
	
	5.20.3
	
	

	Verify
	
	
	5.21.1
	5.21.2
	
	5.21.3
	
	


5.1.2 General Service Definition

The following subclauses describe the relation between the General Service Definition, Service Type, and Service Instance Declaration. 

A General Service Definition denotes the specification of interfaces, protocol specification as well as syntax and semantics of the protocol data formats of a Service. A General Service Definition can either specify an Elementary Service or an Aggregated Services. Examples of General Service Defintions are the Elementary Services specified in 5.5 to 5.21 of this part of MPEG-M and the Aggregated Services provided in 5.3 of ISO/IEC 23006-5. The terms General Service Definition and Service Definition are used synomously throught this standard. 

A General Service Definition must comprise at least all of the following parts: 

a) Narrative description of the actions that the Service performs; 

b) BPMN 2.0 XML representation of a Collaboration and a Process for the Service Provider as a formal description of Service's workflow; 

c) Syntax of input and output messages, represented as XML Schema; 

d) Descriptions of semantics of input and output messages and of their parameters; 

e) Extension to the Service Instance Declaration, containing syntax and semantics of any additional parameters that should be published by a Service Provider.

The above defined parts are mandatory for the description of both Elementary Services and Aggregated Services. 

This standard does not specify the representational format for the narrative description of actions, description of semantics of messages, and description of semantics of extensions to the SID. It is, however, recommended to follow the style of the specification of Elementary Services provided in this Part of ISO/IEC 23006.

The BPMN 2.0 Process and Collaboration instances must at least model the exchange of messages between the caller and the SP as defined in 5.1.6. For the description of Elementary Services, the BPMN Process should be of type BPMN Public Process. The BPMN messages should be mapped to XML data types of input and out messages.

NOTE
The BPMN 2.0 Process and Collaboration instances of all Elementary Services specified in this part of ISO/IEC 23006 are collectively provided in Annex I. Since the protocols for most of these Elementary Services only consist of a request message and a corresponding response message, the BPMN representations are only included directly in the Service definitions where it is considered appropriate. 

For the definition of Aggregated Services, it is not mandatory to describe the interaction with the Services of which the AS is composed. Optionally, this information can be provided in the definition, e.g., in the BPMN Process. 
The BPMN Process instance must be represented as XML serialization. Optionally, an informative BPMN diagram of the BPMN Process instance can be included in the description of a Service. If a diagram is present, it must conform to the XML serialization of the BPMN Process. 

For regular Services, the syntax definition of input and output messages comprises the definition of XML elements and any XML complex types necessary for instantiating these elements. 

For abstract Services, the syntax definition of input and output messages shall only comprise the XML complex types for the messages, but not the message XML elements themselves. For regular Services based on abstract Services, the syntax definition of input and output messages shall comprise the message XML elements based on the XML complex types of the corresponding abstract Service.

EXAMPLE
The Search Entity abstract Elementary Service defines the complex types mpegm:SearchEntityRequestType and mpegm:SearchEntityResponseType. The Search Content regular Elementary Service, which is based on the abstract ES, defines a message element mpegm:SearchContentRequest of type mpegm:SearchEntityRequestType and a message element mpegm:SearchContentResponse of type mpegm:SearchEntityResponseType.

The extension to the SID should be represented as an XML complex type that is derived from the sid:ServiceInstanceDeclarationType complex type. 

Optionally, the description of a Service can contain examples about the usage of the Service.

The description of Services may contain extensions that are not specified in this International Standard. 

5.1.3 Service Type

The Process Content elementary service defined in 5.15.1 provides a generic workflow for the processing of content. In order to specify the concrete task of this processing (e.g., Recognize Speech, Transcoding, etc.), 5.15.1 defines the concept of Service Types. Process Content is called a generic Elementary Service since it needs a Service Type in order to be implemented.

The Service Type of a Service Instance of Process Content must be provided in the Service Instance Declaration. 

A non-exhaustive list of Service Types for Process Content is specified in Annex C. 

Further examples of Service Types are provided in Annex A of ISO/IEC 23006-5. Note that ISO/IEC 23006-5 also specifies a mechanism for the representation of Serivce Types at the Service aggregation level.

Other parties may specify additional Service Types. This is done by making the ServiceType element, representing the formal specification of the Service Type, available. If the ServiceType element contains a RequestParametersType element, this specified extension to the RequestParametersBaseType must also be made available. If the ServiceType element contains a CompletionParametersType element, this specified extension to the CompletionParametersBaseType must also be made available. The XML Schema definition of these extensions shall contain a description of the purpose of the Service Type and the specification of the semantics of the extension represented as xsd:annotation/xsd:documentation elements.

5.1.4 Service Instance Declaration

A Service Instance Declaration describes a concrete realisation of a Service where the Service is specified through a General Service Definition. A Service Instance Declaration is created by a Service Provider and specifies the concrete parameters that enable a client to invoke that Service Instance. A Service Instance Declaration must identify the General Service Definition (or Service Type) that it implements. Converseley, a General Service Definiton (or a Service Type) can have multiple Service Instance Declarations implementing it. 

A Service Instance Declaration comprises the following components:

· Identifier of the Service Instance

· Name of the Service Instance

· Identifier of the corresponding General Service Definition

· Conformance Profile as specified in ISO/IEC 23006-3 2nd edition.
· Provider (i.e., address, contact information, self-description, etc.)

· Connection end-point (i.e., where the client has to connect to in order to use the Service), e.g., IP address
· Contract that regulates the use of the Service Instance (optional)

· Description of the Service Instance (optional)
· Service availability period (optional)

· Application-specific data, e.g., further configuration (optional)
· Signature (optional)

If the signature is present, it always signs the entire Service Instance Declaration, including any extensions.

The preferred XML representation of Service Instance Declarations is specified in Annex D.
5.1.5 Message transport

This document does not specify the transport protocol over which the payload is delivered. The transport protocol must provide ordered message delivery.

The communication for MPEG-M Services relies on mutual authentication between the involved entities as described in 5.2.7.1. 

Response messages may be represented by HTTP responses in some cases as specified in Annex E.

5.1.6 BPMN 2.0 XML representation of Service workflows

OMG BPMN 2.0 specifies a notation to represent processes which is used in throughout this document to provide a formal representation Service workflows. BPMN 2.0 specifies both, a graphical notation and an XML representation for processes. The workflow of an Elementary Service is normatively specified through the XML representation of BPMN 2.0 Collaboration and Process instances. 

Unless specified otherwise (see 5.1.6.1), the BPMN 2.0 XML representation of an Elementary Service must contain all of the following elements:

· A bpmn:collaboration that identifies the participants (i.e., client and SP) and the message flows between them. 

· A bpmn:process representing a BPMN Public Process for the SP's workflow.

· bpmn:message elements for all messages exchanged between client and SP. Each bpmn:message references a bpmn:itemDefintion.

· bpmn:itemDefinition elements that reference the actual XML messages of the protocol data format.

The following rules apply to the bpmn:collaboration element:

The bpmn:collaboration shall specify the id attribute in order to allow references from the bpmn:process of the SP. The name attribute shall be the name of the Elementary Service (e.g., "Deliver Content"). 

The bpmn:participant elements shall specify the name attributes (e.g., "Client" for the client and "Deliver Content SP" for the SP). The bpmn:participant representing the SP must reference the bpmn:process of the Elementary Service through the processRef attribute. The bpmn:participant representing the client shall specify the id attribute in order to enable Service aggregation as explained in Part 5 of MPEG-M. 

The bpmn:messageFlow elements must reference through their sourceRef and targetRef attributes the bpmn:process for the client and the BPMN Flow Nodes (i.e., Events, Tasks, Gateways) within the bpmn:process for the SP. Each The bpmn:messageFlow element shall specify the id attribute in order to allow Aggregated Services to match message flows of the Services they are composed of (see 6.2 of ISO/IEC 23006-5). Unless specified otherwise (see 5.1.6.1), the bpmn:messageFlow elements must reference the correpsonding bpmn:messages through the messageRef attribute.

The following rules apply to the bpmn:process element:

The bpmn:process must specify the id attribute in order to allow references from the bpmn:participant of the bpmn:collaboration and to enable Service aggregation as explained in Part 5 of MPEG-M. The processType attribute shall be set to "Public". The bpmn:collaboration of the Elementary Service shall be referenced through the definitionalCollaborationRef attribute. 

The bpmn:process shall contain a bpmn:startEvent, which is triggered by the first message flow from the client to the SP. The bpmn:startEvent shall contain a bpmn:messageEventDefinition child element. Further BPMN Flow Nodes (i.e., Events, Tasks, Gateways, SubProcesses), and the bpmn:sequenceFlow elements connecting them, specify a high-level workflow for the SP. The Flow Nodes of the bpmn:process shall not reference any BPMN messages themselves; the connection is established by the bpmn:messageFlow elements of the bpmn:collaboration. Along the normal workflow, outgoing response messages should indicate successful execution of the respective tasks (i.e., they should contain an element derived from ProtocolSuccessType). Exception sequence flows should originate from BPMN Error Boundary Events and the response messages originating from BPMN Send Tasks along those sequence flows shall indicate failures (i.e., they should contain an element derived from ProtocolFailureType).

The following rules apply to the bpmn:message elements:

The bpmn:message must specify the id attribute in order to allow references from the bpmn:messageFlow. The name attribute shall be the name of the protocol message of the Elementary Service (e.g., "Deliver Content Request"). The corresponding bpmn:itemDefinition must be referenced through the itemRef attribute.

The following rules apply to the bpmn:itemDefinition elements: 

The bpmn:itemDefinition must specify the id attribute in order to allow references from the bpmn:message elements. The XML element of the actual protocol message of the Elementary Service (e.g., mpegm:DeliverContentRequest) must be referenced through the structureRef attribute.

The representation of workflows of the Elementary Services defined in this document is provided in Annex I.

5.1.6.1 BPMN 2.0 XML representation of abstract base Elementary Service workflows

The binding of the workflow of abstract base Elementary Services to the derived actual Elementary Service is accomplished through the extensibility mechanism of BPMN 2.0. 

In BPMN 2.0, a bpmn:messageFlow element represents the connection between two BPMN 2.0 Interaction Nodes (i.e., Pool/Participant, Activity, or Event), along which a message is sent. BPMN 2.0 envisions that the bpmn:messageFlow element specifies the reference to a bpmn:message element which links to the actual data type of the message. This mechanism is not sufficient for defining a generic workflow (e.g., for an abstract base Elementary Service) and concretizing it with data formats of messages (e.g., to obtain an actual Elementary Service).

The BPMN 2.0 extension for message flow references provides the bpmn:message element with an additional bpmnext1:MessageFlowRef child element in order to bind it to a bpmn:messageFlow element.

The XML Schema definition of the BPMN 2.0 extension for message flow references is given below.

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:mpeg:mpegM:schema:04-bpmn-ext-mfr-NS:2011" xmlns:bpmnext1="urn:mpeg:mpegM:schema:04-bpmn-ext-mfr-NS:2011" elementFormDefault="qualified" attribulteFormDefault="unqualified">

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

</schema>

Semantics of the bpmnext1:MessageFlowRef:
	Name
	Definition

	bpmnext1:MessageFlowRef
	Provides an association between bpmn:messageFlow and bpmn:message, similar to the messageRef attribute of the bpmn:messageFlow, but specifying it from the other end at the bpmn:message element.

The bpmnext1:MessageFlowRef element shall only be used as an extension to bpmn:message elements. The value is a reference to a bpmn:messageFlow element.


If the Elementary Service has an abstract base Elementary Service (e.g., Search Entity is the abstract base Elementary Service for Search Content), then the following additional rules apply:

The surrounding bpmn:definitions root element must specify a bpmn:extension element. The mustUnderstand attribute of the bpmn:extension element must be set to "true". The definition attribute must reference the bpmnext1:MessageFlowRef element.

The BPMN 2.0 XML representation of the abstract base Elementary Service (e.g., Search Entity) must contain the bpmn:collaboration and bpmn:process elements as specified in 5.1.6. However, the bpmn:messageFlow elements must not reference any bpmn:message elements. Each bpmn:messageFlow element must specify the id attribute in order to be referenced by a bpmnext1:MessageFlowRef element in the BPMN representation of the actual Elementary Service (e.g., Search Content).

The BPMN 2.0 XML representation of the abstract base Elementary Service (e.g., Search Entity) must not contain any bpmn:message or bpmn:itemDefintion elements.

The BPMN 2.0 XML representation of the actual Elementary Service derived from the abstract base Elementary Service (e.g., Search Content) must contain the bpmn:message elements and bpmn:itemDefintion elements as specified in 5.1.6. Each bpmn:message element must contain a bpmn:extensionElements element which contains one or more bpmnext1:MessageFlowRef elements. Each bpmnext1:MessageFlowRef element must reference an individual corresponding bpmn:messageFlow element (e.g., the message flow for Search Entity Request) from the bpmn:collaboration of the corresponding abstract base Elementary Service. 

The BPMN 2.0 XML representation of the actual Elementary Service (e.g., Search Content) must not contain any bpmn:collaboration or bpmn:process elements.

Examples for the BPMN 2.0 XML representation of abstract base Elementary Services are Describe Entity and Search Entity as provided in Annex I.

5.1.6.2 Examples
The example below shows the BPMN 2.0 XML representation for the Elementary Service Create Content (see 5.8.1).

<bpmn:definitions targetNamespace="urn:mpeg:bpmn:01-service-NS:2011">

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Create Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="create_content_collaboration" name="Create Content">

    <bpmn:participant id="create_content_client" name="Client"/>

    <bpmn:participant name="Create Content SP" processRef="create_content_sp"/>

    <bpmn:messageFlow id="create_content_request_message_flow" name="Create Content Request MessageFlow" sourceRef="create_content_client" targetRef="create_content_start" messageRef="create_content_request"/>

    <bpmn:messageFlow id="create_content_reject_message_flow" name="Create Content Reject MessageFlow" sourceRef="create_content_reject_request" targetRef="create_content_client" messageRef="create_content_response"/>

    <bpmn:messageFlow id="create_content_response_message_flow" name="Create Content Response MessageFlow" sourceRef="create_content_respond" targetRef="create_content_client" messageRef="create_content_response"/>

  </bpmn:collaboration>

  <bpmn:process id="create_content_sp" processType="Public" definitionalCollaborationRef="create_content_collaboration">

    <bpmn:startEvent id="create_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="create_content_start" targetRef="create_content_fulfill_request"/>

    <bpmn:task id="create_content_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="create_content_fulfill_error_occurrence" attachedToRef="create_content_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="create_content_fulfill_error_occurrence" targetRef="create_content_reject_request"/>

    <bpmn:sendTask id="create_content_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="create_content_reject_request" targetRef="create_content_error_end"/>

    <bpmn:endEvent id="create_content_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="create_content_fulfill_request" targetRef="create_content_respond"/>

    <bpmn:sendTask id="create_content_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="create_content_respond" targetRef="create_content_success_end"/>

    <bpmn:endEvent id="create_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="create_content_request" name="CreateContentRequest" itemRef="create_content_request_itemdef"/>

  <bpmn:message id="create_content_response" name="CreateContentResponse" itemRef="create_content_response_itemdef"/>

  <bpmn:itemDefinition id="create_content_request_itemdef" structureRef="mpegm:CreateContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="create_content_response_itemdef" structureRef="mpegm:CreateContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

</bpmn:definitions>

The example below shows the BPMN 2.0 XML representations of the abstract base Elementary Service Search Entity (see 5.18.1) and of the actual Elementary Service Search Content (see 5.18.2) based on it.

<bpmn:definitions targetNamespace="urn:mpeg:bpmn:01-service-NS:2011">

  <bpmn:extension definition="bpmnext1:MessageFlowRef" mustUnderstand="true">

    <bpmn:documentation>Used in bpmn:message to reference a bpmn:messageFlow.</bpmn:documentation>

  </bpmn:extension>

  <!-- **************************************************************** -->

  <!--     Collaboration and Process for Search Entity              -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow for an abstract base Elementary Service. -->

  <bpmn:collaboration id="search_entity_collaboration" name="Search Entity">

    <bpmn:participant id="search_entity_client" name="Client"/>

    <bpmn:participant name="Search Entity SP" processRef="search_entity_sp"/>

    <bpmn:messageFlow id="search_entity_request_message_flow" name="Search Entity Request MessageFlow" sourceRef="search_entity_client" targetRef="search_entity_start"/>

    <bpmn:messageFlow id="search_entity_reject_message_flow" name="Search Entity Reject MessageFlow" sourceRef="search_entity_reject_request" targetRef="search_entity_client"/>

    <bpmn:messageFlow id="search_entity_response_message_flow" name="Search Entity Response MessageFlow" sourceRef="search_entity_fulfill_request" targetRef="search_entity_client"/>

  </bpmn:collaboration>

  <bpmn:process id="search_entity_sp" processType="Public" definitionalCollaborationRef="search_entity_collaboration">

    <bpmn:startEvent id="search_entity_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="search_entity_start" targetRef="search_entity_fulfill_request"/>

    <bpmn:task id="search_entity_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="search_entity_fulfill_error_occurrence" attachedToRef="search_entity_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="search_entity_fulfill_error_occurrence" targetRef="search_entity_reject_request"/>

    <bpmn:sendTask id="search_entity_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="search_entity_reject_request" targetRef="search_entity_error_end"/>

    <bpmn:endEvent id="search_entity_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="search_entity_fulfill_request" targetRef="search_entity_respond"/>

    <bpmn:sendTask id="search_entity_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="search_entity_respond" targetRef="search_entity_success_end"/>

    <bpmn:endEvent id="search_entity_success_end" name="Success"/>

  </bpmn:process>

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Search Content           -->

  <!-- **************************************************************** -->

  <bpmn:message id="search_content_request" name="SearchContentRequest" itemRef="search_content_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_content_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="search_content_response" name="SearchContentResponse" itemRef="search_content_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_content_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>search_content_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="search_content_request_itemdef" structureRef="mpegm:SearchContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="search_content_response_itemdef" structureRef="mpegm:SearchContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

</bpmn:definitions>

5.2 Base data types, elements, and common messages

This subclause specifies common base data types and elements that are used throughout various MPEG-M Services. 

The common base data types and elements are defined in a separate XML Schema definition with the target namespace urn:mpeg:mpegM:schema:01-base-NS:2011, facilitating their reuse outside of MPEG-M.
NOTE
The default namespace used in this subclause is urn:mpeg:mpegM:schema:01-base-NS:2011.

5.2.1 MPEG-M base Schema wrapper

The syntax of description tools specified in this subclause is provided as a collection of schema components, consisting notably in type definitions and element declarations. In order to form a valid schema document, these schema components are gathered in a same document with the following declaration defining in particular the target namespace and the namespaces prefixes.

<?xml version="1.0" encoding="UTF-8"?>
<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:mpegmb="urn:mpeg:mpegM:schema:01-base-NS:2011" xmlns:didl="urn:mpeg:mpeg21:2002:02-DIDL-NS" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS" xmlns:dsig="http://www.w3.org/2000/09/xmldsig#" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xmlns:cel="urn:mpeg:mpeg21:cel:contract:2011" xmlns:rel-r="urn:mpeg:mpeg21:2003:01-REL-R-NS" xmlns:ipmpinfo-msx="urn:mpeg:maf:Schema:mediastreaming:IPMPINFOextensions:2007" xmlns:saml="urn:oasis:names:tc:SAML:2.0:assertion" targetNamespace="urn:mpeg:mpegM:schema:01-base-NS:2011" elementFormDefault="qualified" attributeFormDefault="unqualified" version="ISO/IEC 23006-4 2nd edition" id="mpeg-m-base.xsd">

  <import namespace="http://www.w3.org/2000/09/xmldsig#" schemaLocation="http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2002:02-DIDL-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/did/didl.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2002:01-DII-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dii/dii.xsd"/>

  <import namespace="urn:mpeg:mpeg7:schema:2004" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd"/>

  <import namespace="urn:mpeg:mpeg21:cel:contract:2011" schemaLocation="../cel/schemas/cel.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2003:01-REL-R-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd"/>

  <import namespace="urn:mpeg:maf:Schema:mediastreaming:IPMPINFOextensions:2007" schemaLocation="ipmpinfo-msx.xsd"/>

  <import namespace="urn:oasis:names:tc:SAML:2.0:assertion" schemaLocation="http://docs.oasis-open.org/security/saml/v2.0/saml-schema-assertion-2.0.xsd"/>

Additionally, the following line should be appended to the resulting schema document in order to obtain a well-formed XML document.

</schema>

5.2.2 Common elements and types

This Subclause describes elements and complex element types which are used throughout various Services.

5.2.2.1 ServiceTypeType
The ServiceTypeType defines an XML representation for the concept of Service Types described in 5.1.3.

5.2.2.1.1 Syntax

  <!-- ################################################ -->

  <!--  Service Type                                    -->

  <!-- ################################################ -->

  <complexType name="ServiceTypeType">

    <sequence>

      <element ref="mpegm:ServiceTypeIdentifier"/>

      <element name="Name" type="string"/>

      <element name="RequestParametersType" type="QName" minOccurs="0"/>

      <element name="CompletionParametersType" type="QName" minOccurs="0"/>

    </sequence>

  </complexType>

5.2.2.1.2 Semantics

Semantics of the ServiceTypeType:

	Name
	Definition

	ServiceTypeType
	Top-level type for the specification of a Service Type.

	ServiceTypeIdentifier
	Unique identifier of the Service Type.

	Name
	Descriptive name of the Service Type.

	RequestParametersType
	Specifies the complex type for the RequestParameters element of the ProcessContentRequest message. 

The value of the RequestParametersType element must be an existing complex type that extends RequestParametersBaseType.

	CompletionParametersType
	Specifies the complex type for the CompletionParameters element of the ProcessContentCompletion message. 

The value of the CompletionParametersType element must be an existing complex type that extends CompletionParametersBaseType.


5.2.2.2 ContractIdentifier
Contracts within MPEG-M are identified by encapsulating their representation into the ContractIdentifier element. 

NOTE
ISO/IEC 23006-4 does neither specify a particular identification scheme for Contracts nor a mechanism for attaching Contract identifiers to Contracts. 

5.2.2.2.1 Syntax

  <!-- Definition of ContractIdentifier -->

  <element name="ContractIdentifier" type="mpeg7:UniqueIDType" />

5.2.2.2.2 Semantics

Semantics of the ContractIdentifier:
	Name
	Definition

	ContractIdentifier
	Describes the identification of a Contract based on the mpeg7:UniqueIDType. 

The contract identifier can be a cel:contractId.


5.2.2.3 DeviceIdentifier
Devices within MPEG-M are identified by encapsulating their representation into the DeviceIdentifier element. 

NOTE
ISO/IEC 23006-4 does neither specify a particular identification scheme for Devices nor a mechanism for attaching Device identifiers to Devices. 

5.2.2.3.1 Syntax

  <!-- Definition of DeviceIdentifier -->

  <element name="DeviceIdentifier" type="mpeg7:UniqueIDType" />

5.2.2.3.2 Semantics

Semantics of the DeviceIdentifier:
	Name
	Definition

	DeviceIdentifier
	Describes the identification of a Device. 


5.2.2.4 LicenseIdentifier
Licenses within MPEG-M are identified by encapsulating their representation into the LicenseIdentifier element. 

NOTE
ISO/IEC 23006-4 does neither specify a particular identification scheme for Licenses nor a mechanism for attaching License identifiers to Licenses. 

5.2.2.4.1 Syntax

  <!-- Definition of LicenseIdentifier -->

  <element name="LicenseIdentifier" type="mpeg7:UniqueIDType" />

5.2.2.4.2 Semantics

Semantics of the LicenseIdentifier:
	Name
	Definition

	LicenseIdentifier
	Describes the identification of a License. 


5.2.2.5 ServiceTypeIdentifier
Service Types within MPEG-M are identified by encapsulating their representation into the ServiceTypeIdentifier element. 

5.2.2.5.1 Syntax

  <!-- Definition of ServiceTypeIdentifier -->

  <element name="ServiceTypeIdentifier" type="mpeg7:UniqueIDType" />

5.2.2.5.2 Semantics

Semantics of the ServiceTypeIdentifier:
	Name
	Definition

	ServiceTypeIdentifier
	Describes the identification of a Service Type. 


5.2.2.6 SIDIdentifier
Service Instance Declarations (SIDs) within MPEG-M are identified by encapsulating their representation into the SIDIdentifier element. 

5.2.2.6.1 Syntax

  <!-- Definition of SIDIdentifier -->

  <element name="SIDIdentifier" type="mpeg7:UniqueIDType" />

5.2.2.6.2 Semantics

Semantics of the SIDIdentifier:
	Name
	Definition

	SIDIdentifier
	Describes the identification of a Service Instance Declaration. 


5.2.2.7 UserIdentifier
Users within MPEG-M are identified by encapsulating their representation into the UserIdentifier element. 

5.2.2.7.1 Syntax

  <!-- Definition of UserIdentifier -->

  <element name="UserIdentifier" type="mpeg7:UniqueIDType" />

5.2.2.7.2 Semantics

Semantics of the UserIdentifier:
	Name
	Definition

	UserIdentifier
	Describes the identification of a User. 


5.2.2.8 EntityBaseType
Throughout MPEG-M, Entities are in general included in messages by one of the following mechanisms:

· Direct inclusion: The Entity is typically included as an XML infoset (if applicable).

· By reference: One or more locations, represented as URLs, are specified, where the Entity can be found. If multiple URLs are given, they must all link to replications of the same Entity.

· By identifier: One or more identifiers specifying the same Entity. The resolution of identifiers is out of the scope of MPEG-M.

NOTE
This Part of ISO/IEC 23006 does not mandate the use of a particular inclusion mechanisms for Elementary Services. If a particular inclusion mechanism is recommended for an Elementary Service, this is stated in the General Service Definition. For example, for an IdentifyContentRequest message, direct inclusion or inclusion by reference should be preferred over inclusion by identifier. On the other hand, for a RevokeContractRequest message, inclusion by identifier is preferred over inclusion by reference because all replications of that contract shall be revoked and not just the one referenced instance.

The representations of Entity inclusions are derived from the EntityBaseType.

5.2.2.8.1 Syntax

  <!-- Definition of EntityBaseType -->

  <complexType name="EntityBaseType" abstract="true">

    <annotation>

      <documentation xml:lang="en">

        Derived types append a choice between direct inclusion, inclusion by reference, and inclusion by identifier.

      </documentation>

    </annotation>

  </complexType>
5.2.2.8.2 Semantics

Semantics of the EntityBaseType:

	Name
	Definition

	EntityBaseType
	Base type for containers that include a specific kind of Entity by either direct inclusion, inclusion by reference, or inclusion by identifier.


5.2.2.9 ContentEntityType
Throughout MPEG-M, Content is in general either referenced or included in the ContentEntityType.

5.2.2.9.1 Syntax

  <complexType name="ContentEntityType">

    <complexContent>
      <extension base="mpegmb:EntityBaseType">
        <choice>

          <element ref="didl:DIDL"/>

          <element name="ContentRef" type="anyURI" maxOccurs="unbounded"/>

          <element ref="dii:Identifier" maxOccurs="unbounded"/>

        </choice>
      </extension>

    </complexContent>

  </complexType>
5.2.2.9.2 Semantics

Semantics of the ContentEntityType:

	Name
	Definition

	ContentEntityType
	Container for a Digital Item, a reference to it, or an identifier of it.

	didl:DIDL
	Digital Item Declaration of the Content. The Content may also contain sensory information as specified in ISO/IEC 23005-3.

	ContentRef
	Reference to the Content. ContentRef should specify a location rather than an Identifier. 

Multiple locations for the same Content can be specified.

	dii:Identifier
	Identifier of the Content as specified in ISO/IEC 21000-3. 

Multiple identifiers for the same Content can be specified.


5.2.2.10 ContractEntityType
Throughout MPEG-M, Contracts are in general either referenced or included in the ContractEntityType.

5.2.2.10.1 Syntax
  <complexType name="ContractEntityType">

    <complexContent>

      <extension base="mpegm:ProtocolBaseType">
        <choice>

          <element ref="cel:contract"/>

          <element name="ContractRef" type="anyURI" maxOccurs="unbounded"/>

          <element ref="mpegmb:ContractIdentifier" maxOccurs="unbounded"/>

        </choice>
      </extension>

    </complexContent>

  </complexType>
5.2.2.10.2 Semantics

Semantics of the ContractEntityType:

	Name
	Definition

	ContractEntityType
	Container for a Contract or a reference to it.

	cel:ontract
	MPEG-21 CEL contract.

	ContractRef
	Reference to the Contract. ContractRef specifies a location rather than an Identifier, matching the cel:contractId element.

Several locations for the same Contract can be specified.

	ContractIdentifier
	Identifier of the Contract.

Multiple identifiers for the same Contract can be specified.


5.2.2.11 DeviceEntityType
Throughout MPEG-M, Devices are in general either referenced or included in the DeviceEntityType.

5.2.2.11.1 Syntax

  <complexType name="DeviceEntityType">

    <complexContent>

      <extension base="mpegm:ProtocolBaseType">
        <choice>

          <element ref="ipmpinfo-msx:ToolBody"/>

          <element name="DeviceRef" type="anyURI" maxOccurs="unbounded"/>

          <element ref="mpegmb:DeviceIdentifier" maxOccurs="unbounded"/>

        </choice>
      </extension>

    </complexContent>

  </complexType>
5.2.2.11.2 Semantics

Semantics of the DeviceEntityType:

	Name
	Definition

	DeviceEntityType
	Container for a Device or a reference to it.

	ipmpinfo-msx:ToolBody
	A software Device.

	DeviceRef
	Reference to the Device. DeviceRef should specify a location rather than an Identifier. 

Several locations for the same Device can be specified.

	DeviceIdentifier
	Identifier of the Device.

Multiple identifiers for the same Device can be specified.


5.2.2.12 LicenseEntityType
Throughout MPEG-M, Licenses are in general either referenced or included in the LicenseEntityType.

5.2.2.12.1 Syntax

  <complexType name="LicenseEntityType">

    <complexContent>

      <extension base="mpegm:ProtocolBaseType">
        <choice>

          <element ref="rel-r:license"/>

          <element name="LicenseRef" type="anyURI" maxOccurs="unbounded"/>

          <element ref="mpegmb:LicenseIdentifier" maxOccurs="unbounded"/>

        </choice>
      </extension>

    </complexContent>

  </complexType>
5.2.2.12.2 Semantics

Semantics of the LicenseEntityType:

	Name
	Definition

	LicenseEntityType
	Container for a License or a reference to it.

	rel-r:license
	MPEG-21 REL license.

	LicenseRef
	Reference to the License. LicenseRef should specify a location rather than an Identifier. 

Several locations for the same License can be specified.

	LicenseIdentifier
	Identifier of the License.

Multiple identifiers for the same License can be specified.


5.2.2.13 ServiceTypeEntityType
Throughout MPEG-M, ServiceTypes are in general either referenced or included in the ServiceTypeEntityType.

5.2.2.13.1 Syntax

  <complexType name="ServiceTypeEntityType">

    <complexContent>

      <extension base="mpegm:ProtocolBaseType">
        <choice>

          <element name="ServiceType" type="mpegm:ServiceTypeType"/>

          <element name="ServiceTypeRef" type="anyURI" maxOccurs="unbounded"/>

          <element ref="mpegmb:ServiceTypeIdentifier" maxOccurs="unbounded"/>

        </choice>
      </extension>

    </complexContent>

  </complexType>
5.2.2.13.2 Semantics

Semantics of the ServiceTypeEntityType:

	Name
	Definition

	ServiceTypeEntityType
	Container for a Service Type or a reference to it.

	ServiceType
	Service Type provided as inline definition.

	ServiceTypeRef
	Reference to the ServiceType. ServiceTypeRef should specify a location rather than an Identifier. 

Several locations for the same Service Type can be specified.

	ServiceTypeIdentifier
	Identifier of the Service Type.

Multiple identifiers for the same Service Type can be specified.


5.2.2.14 UserEntityType
Throughout MPEG-M, Users are in general either referenced or included in the UserEntityType.

5.2.2.14.1 Syntax

  <complexType name="UserEntityType">

    <complexContent>

      <extension base="mpegm:ProtocolBaseType">
        <choice>

          <element name="User" type="mpeg7:AgentType"/>

          <element name="UserRef" type="anyURI" maxOccurs="unbounded"/>

          <element ref="mpegmb:UserIdentifier" maxOccurs="unbounded"/>

        </choice>
      </extension>

    </complexContent>

  </complexType>
5.2.2.14.2 Semantics

Semantics of the UserEntityType:

	Name
	Definition

	UserEntityType
	Container for a User or a reference to it.

	User
	Description of a User provided as inline definition.

	UserRef
	Reference to the User. UserRef should specify a location rather than an Identifier. 

Several locations for the same User can be specified.

	UserIdentifier
	Identifier of the User.

Multiple identifiers for the same User can be specified.


5.2.3 SupportedMetadataSchemaType

Depending on the conformance profile (specified in ISO/IEC 23006-3 2nd edition), various metadata representations can be deployed in MPEG-M. Users can indicate supported metadata schemas and their respective preferences through the SupportedMetadataSchemaType.
5.2.3.1.1 Syntax
  <!-- Definition of SupportedMetadataSchemaType -->

  <complexType name="SupportedMetadataSchemaType">

    <simpleContent>

      <extension base="anyURI">

        <attribute name="pref" type="mpeg7:zeroToOneType" use="required"/>

      </extension>

    </simpleContent>

  </complexType>
5.2.3.1.2 Semantics
Semantics of the SupportedMetadataSchemaType:
	Name
	Definition

	SupportedMetadataSchemaType
	The xsd:targetNamespace of a supported metadata schema for the Entity description.

	pref
	Indicates the User's preference of this metadata schema. Higher numbers indicate higher preferences.


5.2.4 SupportedTransferProtocolType

Users can indicate supported transfer protocols and their respective preferences through the SupportedTransferProtocolType.
5.2.4.1.1 Syntax
  <!-- Definition of SupportedTransferProtocolType -->

  <complexType name="SupportedTransferProtocolType">

    <sequence>

      <element name="TransferProtocol" type="mpeg7:ControlledTermUseType">

        <annotation>

          <documentation xml:lang="en">

            Proposed Classification Scheme: urn:mpeg:mpegM:cs:03-es-NS:2011:TransferProtocolCS

          </documentation>

        </annotation>

      </element>

      <element name="Option" type="mpegmb:KeyValueDataType" minOccurs="0" maxOccurs="unbounded"/>

    </sequence>

    <attribute name="pref" type="mpeg7:zeroToOneType"/>

  </complexType>

5.2.4.1.2 Semantics
Semantics of the SupportedTransferProtocolType:
	Name
	Definition

	SupportedTransferProtocolType
	Indication of a supported transfer protocol and it preference.

	TransferProtocol
	Specifies the transfer protocol using an MPEG-7 Classification Scheme. 

Terms for the TransferProtocol are specified by the TransferProtocolCS (urn:mpeg:mpegM:cs:03-es-NS:2011:TransferProtocolCS) in G.4.

	Option
	Application-specific options for this transfer protocol

	pref
	Indicates the User's preference of this transfer protocol. Higher numbers indicate higher preferences.


5.2.5 RevocationReasonType

The RevocationReasonType allows for the specification of a reason for a revocation.
5.2.5.1.1 Syntax
  <!-- Definition of RevocationReasonType -->

  <complexType name="RevocationReasonType">

    <choice>

      <element name="Revocation" type="mpegmb:RevocationType"/>

      <element name="OtherReason" type="string"/>

    </choice>

  </complexType>

  <simpleType name="RevocationType">

    <restriction base="string">

      <enumeration value="TERMINATE"/>

      <enumeration value="CANCEL"/>

      <enumeration value="ABORT"/>

    </restriction>

  </simpleType>

5.2.5.1.2 Semantics
Semantics of the RevocationReasonType:
	Name
	Definition

	RevocationReasonType
	Indicates the reason of a revocation.

	Revocation
	Reason chosen from a predefined set: TERMINATE, CANCEL, or ABORT. The possible values are defined in Table 6.

	OtherReason
	Descriptive information of any other revocation reason.


The reason of revocation can be one of the following:

Table 6 — Possible values of the RevocationType.
	
Protocol Code
	Definition

	TERMINATE
	Terminate naturally the Entity (i.e., contract or license). The requester must be entitled to do it, otherwise it would be making an abortion.

	CANCEL
	Ask for an agreed cancellation of an Entity (i.e., contract or license).

	ABORT
	Abort the Entity (i.e., contract or license) unilaterally, being then subject to the penalties for abortion foreseen in the breachment clauses.


5.2.6 Base Protocol

5.2.6.1 Introduction

All the complex types of messages exchanged in protocols for MPEG-M Services extend from the complex type ProtocolBaseType. The ProtocolBaseType defines elements that are used in all protocol messages.

5.2.6.2 Syntax

  <complexType name="ProtocolBaseType" abstract="true">

    <sequence>

      <element name="TransactionIdentifier" type="string"/>

      <element name="Timestamp" type="dateTime" minOccurs="0"/>

      <element name="Entry" type="mpegmb:KeyValueDataType" minOccurs="0" maxOccurs="unbounded"/>

      <element name="ApplicationSpecificData" type="mpegmb:ApplicationSpecificDataType" minOccurs="0" maxOccurs="unbounded"/>

      <element ref="dsig:Signature" minOccurs="0"/>

    </sequence>

  </complexType>

  <complexType name="KeyValueDataType">

    <simpleContent>

      <extension base="string">

        <attribute name="key" type="mpeg7:termReferenceType" use="required"/>

      </extension>

    </simpleContent>

  </complexType>

  <complexType name="ApplicationSpecificDataType">

    <sequence>

      <any namespace="##other" processContents="lax"/><!-- May contain any application-specific XML element. -->

    </sequence>

  </complexType>

5.2.6.3 Semantics

Semantics of the ProtocolType:

	Name
	Definition

	ProtocolType
	Base type for all the protocol message types.

	TransactionIdentifier
	Conveys a value which is used to track the relation between exchanged messages. Any message in response to another message shall specify the same TransactionIdentifier value contained in the request.

	Timestamp
	The precise date and time when the message is sent.

	Entry
	An arbitrary property-value pair for application-specific data.

	ApplicationSpecificData
	Other application-specific data.

	dsig:Signature
	Signature of the protocol message. If the signature is present, it signs the entire protocol message and not just the elements of the ProtocolType.


Semantics of the KeyValueType:

	Name
	Definition

	KeyValueType
	Type for an application-specific property-value pair. The value is contained in the text node of the element.

	key
	Identifying the property of this property-value pair. The key references an MPEG-7 term using a URI. The term should be defined in an MPEG-7 Classification Scheme. 

NOTE
Implementations may define their own application-specific Classification Schemes.


Semantics of the ApplicationSpecificDataType:

	Name
	Definition

	ApplicationSpecificDataType
	Container for any application-specific XML-based data structures.


5.2.6.4 Examples
EXAMPLE 1
The example below shows an Entry element that specifies the start time for a Service session. A client may specify such a start time in the request message in order to instruct the SP to start the processing of the request at a certain time.

<Entry key="urn:example:time-cs:start-time">2011-03-16T14:28:00</Entry>

EXAMPLE 2
The example below shows an ApplicationSpecificData element that specifies a Service Level Agreement (SLA) for the Service session. The client may specify additional requirements such as network properties, transport mechanism, timeout for delivery, size of content to be delivered, etc. for Deliver Content.

<ApplicationSpecificData>

  <ns1:SLA>

    <ns1:Timeout>PT3M30S</ns1:Timeout>

    <!-- Specification of further requirements... -->

  </ns1:SLA>

</ApplicationSpecificData>

5.2.7 Common messages

5.2.7.1 Introduction

Many of the protocols define a request and a response messages. Some of the elements in this message are common and they can be abstracted.

Response message make use of either a success acknowledgement (represented by the ProtocolSuccessType) or an error information (represented by the ProtocolFailureType).

All protocols, except the Authenticate User elementary service defined in 5.5.3.5, require that Client and Service Provider mutually authenticate before the first protocol step. This authentication may be either explicit (e.g., authentication protocol) or implicit (e.g., trusted environment). This Part of ISO/IEC 23006 does not specify the mechanism of the authentication. One possible authentication mechanism is the Authenticate User elementary service as defined in 5.5.3.5. Note that ISO/IEC 23006-2 specifies profiles for the authentication mechanism.

5.2.7.2 Syntax
  <!-- Definition of ProtocolRequestType -->

  <complexType name="ProtocolRequestType" abstract="true">

    <complexContent>

      <extension base="mpegmb:ProtocolBaseType">

        <sequence>

          <element ref="saml:Assertion" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of ProtocolResponseType -->

  <complexType name="ProtocolResponseType" abstract="true">

    <complexContent>

      <extension base="mpegmb:ProtocolBaseType">

        <!-- Each Elementary Service appends here the choice between [ServiceName]Sucess and [ServiceName]Failure. -->
      </extension>

    </complexContent>

  </complexType>

  <complexType name="ProtocolSuccessType">

    <sequence>

      <element name="DisplayString" type="string" minOccurs="0"/>

    </sequence>

  </complexType>
  <complexType name="ProtocolFailureType">

    <sequence>

      <element name="FailureCode" type="mpegmb:FailureCodeType" minOccurs="0"/>

      <element name="DisplayString" type="string" minOccurs="0"/>

    </sequence>

  </complexType>

  <complexType name="FailureCodeType">

    <choice>

      <element name="BasicFailureCode" type="mpegmb:BasicFailureCodeType"/>

      <element name="ExtendableFailureCode" type="string"/>

    </choice>

  </complexType>
  <simpleType name="BasicFailureCodeType">

    <restriction base="string">

      <enumeration value="PERMISSION_DENIED"/>

      <enumeration value="BUSY"/>

      <enumeration value="MALFORMED_REQUEST"/>

      <enumeration value="UNABLE_TO_PROCESS"/>

      <enumeration value="VERIFICATION_FAILED"/>

      <enumeration value="OPERATION_NOT_SUPPORTED"/>

      <enumeration value="UNKNOWN_MESSAGE"/>

      <enumeration value="UNKNOWN_ERROR"/>

    </restriction>

  </simpleType>
Each complex type extending the ProtocolResponseType must contain a choice between an element of complex type ProtocolSuccessType and an element of complex type ProtocolFailureType or subtypes of them. These elements are named <ServiceName>Success and <ServiceName>Failure respectively, where <ServiceName> is replaced by the camelcase version of the name of the Service (e.g., ProcessContent for "Process Content").

5.2.7.3 Semantics

Semantics of the ProtocolRequestType:

	Name
	Definition

	ProtocolRequestType
	Base type for all the request messages issued in the course of the protocols.

	saml:Assertion
	Security token with an authorization statement that proves that the Service invoker is actually authorized to invoke it.


Semantics of the ProtocolResponseType:

	Name
	Definition

	ProtocolResponseType
	Base type for all the response messages issued in the course of the protocols.


Semantics of the ProtocolSuccessType:

	Name
	Definition

	ProtocolSuccessType
	Base type for the main response message part issued in case of success. 

	DisplayString
	Optional text with more information on the result to be displayed to the user. 


Semantics of the ProtocolFailureType:

	Name
	Definition

	ProtocolFailureType
	Base type for the main response message part issued in case of failure. 

	FailureCode
	Indicates the type of failure.

	DisplayString
	Text with more information on the result to be displayed to the user.

	FailureCodeType
	Base type with the description of some errors that can appear in any protocol.

	BasicFailureCode
	Basic failure code from a set of predefined failures.

	ExtendableFailureCode
	Custom failure code. The value should be self-descriptive. The reason of the failure should be stated in the DisplayString.

	BasicFailureCodeType
	Set of failure codes. The possible values are defined in Table 7.


Table 7 below specifies the possible values for the BasicFailureCodeType.

Table 7 — Possible values for the BasicFailureCodeType simple type.
	Failure Code
	Definition

	PERMISSION_DENIED
	The client is not allowed to carry out the requested operation.

	BUSY
	The requested operation cannot be performed because the addressee is busy.

	MALFORMED_REQUEST
	The request message is malformed or incomplete.

	UNABLE_TO_PROCESS
	The requested operation is supported by the addressee, however the addressee is not able to process the request for an unknown reason.

	OPERATION_NOT_SUPPORTED
	The requested operation is not supported by the addressee.

	UNKNOWN_MESSAGE
	The sent message was not recognised by the addressee.

	UNKNOWN_ERROR
	An unknown error occurred.


5.3 MPEG-M service Schema wrapper

The syntax of description tools specified in this clause is provided as a collection of schema components, consisting notably in type definitions and element declarations. In order to form a valid schema document, these schema components are gathered in a same document with the following declaration defining in particular the target namespace and the namespaces prefixes.

<?xml version="1.0" encoding="UTF-8"?>
<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:mpegm="urn:mpeg:mpegM:schema:02-service-NS:2011" xmlns:mpegmb="urn:mpeg:mpegM:schema:01-base-NS:2011" xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS" xmlns:didl="urn:mpeg:mpeg21:2002:02-DIDL-NS" xmlns:dsig="http://www.w3.org/2000/09/xmldsig#" xmlns:erl="urn:mpeg:mpeg21:2005:01-ERL-NS" xmlns:fru="urn:mpeg:mpegB:schema:FragmentRequestUnits:2007" xmlns:ipmpinfo="urn:mpeg:mpeg21:2004:01-IPMPINFO-NS" xmlns:ipmpmsg="urn:mpeg:mpegB:schema:IPMP-XML-MESSAGES:2007" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xmlns:mpeg7s="urn:mpeg:mpeg7:systems:2001" xmlns:rel-r="urn:mpeg:mpeg21:2003:01-REL-R-NS" xmlns:cidl="urn:mpeg:mpeg-v:2010:01-CIDL-NS" xmlns:dcdv="urn:mpeg:mpeg-v:2010:01-DCDV-NS" xmlns:cel="urn:mpeg:mpeg21:cel:contract:2011" xmlns:bbl="urn:mpeg:mpeg21:2007:01-BBL-NS" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS" xmlns:mpqf="urn:mpeg:mpqf:schema:2008" xmlns:rel-sx="urn:mpeg:mpeg21:2003:01-REL-SX-NS" xmlns:mpeg4ipmp="urn:mpeg:mpeg4:IPMPSchema:2002" xmlns:samlp="urn:oasis:names:tc:SAML:2.0:protocol" xmlns:xsl="http://www.w3.org/1999/XSL/Transform" xmlns:xhtml="http://www.w3.org/1999/xhtml" targetNamespace="urn:mpeg:mpegM:schema:02-service-NS:2011" elementFormDefault="qualified" attributeFormDefault="unqualified" version="ISO/IEC 23006-4 2nd edition" id="mpeg-m.xsd">

  <import namespace="urn:mpeg:mpegM:schema:01-base-NS:2011" schemaLocation="mpeg-m-base.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2002:02-DIDL-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/did/didl.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2005:01-ERL-NS" schemaLocation="er.xsd"/>

  <import namespace="urn:mpeg:mpeg7:schema:2004" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2004:01-IPMPINFO-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/ipmp/ipmpinfo.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2003:01-REL-R-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd"/>

  <import namespace="http://www.w3.org/2000/09/xmldsig#" schemaLocation="http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd"/>

  <import namespace="urn:mpeg:mpegB:schema:IPMP-XML-MESSAGES:2007" schemaLocation="ipmpmsg.xsd"/>

  <import namespace="urn:mpeg:mpeg21:cel:contract:2011" schemaLocation="../cel/schemas/cel.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2003:01-REL-SX-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-sx.xsd"/>

  <import namespace="urn:mpeg:mpeg4:IPMPSchema:2002" schemaLocation="mpeg4ipmp.xsd"/>

  <import namespace="urn:mpeg:mpeg7:systems:2001" schemaLocation="mpeg7s.xsd"/>

  <import namespace="urn:mpeg:mpegB:schema:FragmentRequestUnits:2007" schemaLocation="fru.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2007:01-BBL-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dis/bbl.xsd"/>

  <import namespace="urn:mpeg:mpqf:schema:2008" schemaLocation="mpqf.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2002:01-DII-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dii/dii.xsd"/>

  <import namespace="urn:mpeg:mpeg-v:2010:01-CIDL-NS" schemaLocation="mpeg-v/cidl/MPEG-V-CIDL.xsd"/>

  <import namespace="urn:mpeg:mpeg-v:2010:01-DCDV-NS" schemaLocation="mpeg-v/cidl/MPEG-V-DCDV.xsd"/>

  <import namespace="http://www.w3.org/1999/xhtml" schemaLocation="http://www.w3.org/MarkUp/SCHEMA/xhtml11.xsd"/>

  <import namespace="http://www.w3.org/1999/XSL/Transform" schemaLocation="http://www.w3.org/2007/schema-for-xslt20.xsd"/>

  <import namespace="urn:oasis:names:tc:SAML:2.0:protocol" schemaLocation="http://docs.oasis-open.org/security/saml/v2.0/saml-schema-protocol-2.0.xsd"/>

  <import namespace="urn:mpeg:mpeg21:2003:01-DIA-NS" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dia-2nd/UED-2nd.xsd"/>

Additionally, the following line should be appended to the resulting schema document in order to obtain a well-formed XML document.

</schema>

5.4 Session control and status polling

The following messages can be sent from the client to the SP during a protocol run.
5.4.1 Session control messages

5.4.1.1 Introduction

This part describes a session control protocol that can signal three types of control actions, namely Pause, Resume, and Teardown. This message can be used to control any session of MPEG-M protocols. 
5.4.1.2 Interfaces and protocol specification

This protocol is employed by a User to request another User to do a control action (i.e., pause, resume, teardown) to a session between the two Users. The protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	Client and Service Provider start some Service Instance (e.g., Deliver Content).

	2. 
	If the client wants to teardown, pause, or resume the session, the client sends a ControlRequest message in order to request a control action for the session. The TransactionRef of this message references the TransactionIdentifier of the session to which the control action should be applied. The message contains the Control element indicating the type of control ("PAUSE", "RESUME", or "TEARDOWN"), and optionally a Reason element indicating the reason for that control request. In addition, the responseRequired attribute indicates whether an acknowledgement from the Service Provider is required ("true") or not required ("false"). 
	

	3. 
	
	Upon receipt, the Service Provider evaluates, whether the request can be met. If yes, the Service Provider carries out the requested control action.

	4. 
	
	If the responseRequired attribute in the request message is "true", the Service Provider sends a ControlResponse message, in which the ControlResult element conveys the result (success, failure) of the control action.


5.4.1.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Control Request (Teardown/Pause/Resume)         -->

  <!-- ################################################ -->
  <!-- Definition of ControlRequest -->
  <element name="ControlRequest" type="mpegm:ControlRequestType"/>

  <complexType name="ControlRequestType">

      <complexContent>

        <extension base="mpegmb:ProtocolRequestType">

          <sequence>
           <element name="TransactionRef" type="string"/>
           <element name="Control" type="mpegm:ControlType"/>
           <element name="Reason" type="string" minOccurs="0"/>
        </sequence>

        <attribute name="responseRequired" type="boolean" use="optional"/>

      </extension>

    </complexContent>

  </complexType>

  <simpleType name="ControlType">

    <restriction base="string">

      <enumeration value="PAUSE"/>

      <enumeration value="RESUME"/>

      <enumeration value="TEARDOWN"/>

    </restriction>

  </simpleType>

  <element name="ControlResponse" type="mpegm:ControlResponseType"/>

  <complexType name="ControlResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="ControlSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="ControlFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

5.4.1.4 Semantics of protocol data format
Semantics of the ControlRequest:

	Name
	Definition

	ControlRequest
	Protocol message sent from a Client to aService Provider to request a control action to the transaction.

	ControlRequestType
	Top-level type for ControlRequest. ControlRequestType extends ProtocolRequestType.

	Control
	Indicates a requested control action. 

	Reason
	Indicates the reason for the requested control action.

	responseRequired
	Indicates whether a response message is required.


Semantics of the ControlType:

	Name
	Definition

	ControlType
	Top-level type for identifying a control action.

	PAUSE
	Indicates the action to pause a session.

	RESUME
	Indicates the action to resume a previously paused a session.

	TEARDOWN
	Indicates the action to teardown a session. The session cannot be resumed later.


Semantics of the ControlResponse:

	Name
	Definition

	ControlResponse
	Protocol message sent from a User to another User in response to a control request.

	ControlResponseType
	Top-level type for ControlResponse. ControlResponseType extends ProtocolResponseType.

	ControlSuccess
	Response in case of success.

	ControlFailure
	Response in case of failure.


5.4.1.5 Example
This example shows a control message to teardown a session. Suppose that the client has started a session of Deliver Content, which is identified by the TransactionIdentifier set to "5". Due to some emergency reason, the client has to stop the content delivery. For this, the client sends a ControlRequest message to the Service Provider, with the TransactionRef set to "5" and the Control element set to "TEARDOWN". The responseRequired attribute is set to "true", meaning that the client expects a response message from the Service Provider.
<ControlRequest responseRequired="true">

  <TransactionIdentifier>666</TransactionIdentifier>

  <TransactionRef>5</TransactionRef>

  <Control>TEARDOWN</Control>
</ControlRequest>
The Service Provider stops the referenced session of Deliver Content and responds with a ControlResponse message.

<ControlResponse>

  <TransactionIdentifier>666</TransactionIdentifier>

  <ControlSuccess>

    <DisplayString>

      TEARDOWN for Deliver Content (TransactionIdentifier "5") executed succesfully.

    </DisplayString>

  </ControlSuccess>

</ControlResponse>
5.4.2 Session status polling messages

5.4.2.1 Introduction

This part describes a session status polling protocol that allows a Client to repeatedly gather the status of an MSPT protocol session. Status polling is especially useful for long-running Services (e.g., Deliver Content, Process Content, and Store Content), but can be applied to any Service.
5.4.2.2 Interfaces and protocol specification

The protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	Client and SP start some Service Instance (e.g., Deliver Content).

	2. 
	If the Client wants to know the status of the Service session, it sends a StatusRequest message to the SP.
	

	3. 
	
	Upon receipt, the SP evaluates, whether the request can be met and sends a StatusResponse message to the client, indicating the status of the referenced Service session.


5.4.2.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Status Polling                                  -->

  <!-- ################################################ -->
  <!-- Definition of StatusRequest -->

  <element name="StatusRequest" type="mpegm:StatusRequestType"/>

  <complexType name="StatusRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="TransactionRef" type="string"/>
        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of StatusResponse -->

  <element name="StatusResponse" type="mpegm:StatusResponseType"/>

  <complexType name="StatusResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="StatusSuccess" type="mpegm:StatusSuccessType"/>

            <element name="StatusFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
  <!-- Definition of StatusSuccessType -->

  <complexType name="StatusSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="ProgressStatus" type="mpegm:ProgressStatusType"/>

        </sequence>

        <attribute name="completion" type="mpeg7:zeroToOneType" use="optional"/>

      </extension>

    </complexContent>

  </complexType>
  <simpleType name="ProgressStatusType">

    <restriction base="string">

      <enumeration value="TO_BE_PERFORMED"/>

      <enumeration value="CURRENTLY_IN_PROGRESS"/>

      <enumeration value="PROGRESS_PAUSED"/>

      <enumeration value="SUCCESSFULLY_PERFORMED"/>

      <enumeration value="UNSUCCESSFULLY_TERMINATED"/>

      <enumeration value="SESSION_UNKNOWN"/>

    </restriction>

  </simpleType>
5.4.2.4 Semantics of protocol data format

Semantics of the StatusRequest:

	Name
	Definition

	StatusRequest
	Protocol message sent from the client to the SP to repeatedly poll for the status of a Service session.

	StatusRequestType
	Top-level type for StatusRequest. StatusRequestType extends ProtocolRequestType.

	TransactionRef
	Conveys the value of the TransactionIdentifier of the message for which the status is polled.


Semantics of the StatusResponse:

	Name
	Definition

	StatusResponse
	Protocol message sent from the SP to the client in response to a StatusRequest message to indicate the current status of the specified session.

	StatusResponseType
	Top-level type for StatusResponse. ResponseType extends ProtocolResponseType.

	StatusSuccess
	Response in case of success.

	StatusFailure
	Response in case of failure.


Semantics of the StatusSuccessType:

	Name
	Definition

	StatusSuccessType
	Type of the response message part that is provided in case of success.

	ProgressStatus
	States the current status of the Service session.

	completion
	A float value indicating the fraction of the operation that has already been performed. The attribute is only used if the DeliveryStatus is set to "CURRENTLY_IN_PROGRESS". The value "1.0" indicates that the operation has been performed completely.


Semantics of the ProgressStatusType:

	Name
	Definition

	ProgressStatusType
	Describes the status of the Service session. The possible values are defined inTable 8.


The table below specifies the possible values for the ProgressStatusType.

Table 8 — Possible values of the ProgressStatusType simple type.
	
Protocol Code
	Definition

	TO_BE_PERFORMED
	The SP is waiting to perform the specified Service session, which has not been initiated yet.

	CURRENTLY_IN_PROGRESS
	The specified operation is currently being performed.

	PROGRESS_PAUSED
	The specified Service session is currently paused. 

	SUCCESSFULLY_PERFORMED
	The specified Service session has been successfully performed.

	UNSUCCESSFULLY_TERMINATED
	The specified Service session has been terminated with an error.

	SESSION_UNKNOWN
	There is no record for the specified TransactionRef at the SP.


5.4.2.5 Example
This example shows the messages for polling the status of a session. Suppose that the client has started a Deliver Content session with the TransactionIdentifier set to "123". The client wants to know the current status of the content delivery and sends a StatusRequest message to the SP.
<StatusRequest>

  <TransactionIdentifier>124</TransactionIdentifier>

  <TransactionRef>123</TransactionRef>

</StatusRequest>
The SP has already finished 30% of the content delivery and responds with a StatusResponse message.
<StatusResponse>

  <TransactionIdentifier>124</TransactionIdentifier>

  <StatusSuccess completion="0.3">

    <ProgressStatus>CURRENTLY_IN_PROGRESS</ProgressStatus>

    <DisplayString>

      3072 of 10240 KB sent.

    </DisplayString>

  </StatusSuccess>

</StatusResponse>
5.5 The Authenticate Services

5.5.1 Authenticate Entity
5.5.1.1 Introduction
This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Authenticate Entity abstract elementary service. 

This abstract Elementary Service enables a User to authenticate an Entity other than User. That is, the client can request the confirmation of the identity and signers of an Entity in a multimedia content value chain.
NOTE
The Authenticate User elementary service is not based on the Authenticate Entity abstract elementary service. 
5.5.1.2 Interfaces and protocol specification

The Authenticate Entity Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a message of type AuthenticateEntityRequestType in order to get or check signature of a given Entity.
	

	2. 
	
	The SP sends a message of type AuthenticateEntityResponseType with the result of the authentication. If the authentication has been completed successfully, the message contains an AuthenticateSuccess element. The message may provide a signature associated with the Entity.


5.5.1.3 Syntax of protocol data format
  <!-- ################################################ -->

  <!--  Authenticate Entity                             -->

  <!-- ################################################ -->
  <!-- Definition of AuthenticateEntityRequestType -->

  <complexType name="AuthenticateEntityRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">
        <sequence>

          <element name="AuthenticationEntity" type="mpegmb:EntityBaseType"/>

          <element name="EntitySignature" type="dsig:SignatureType" minOccurs="0"/>

        </sequence>

      </extension>
    </complexContent>

  </complexType>
  <!-- Definition of AuthenticateEntityResponseType -->

  <complexType name="AuthenticateEntityResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="AuthenticateEntitySuccess" type="mpegm:AuthenticateEntitySuccessType"/>

          <element name="AuthenticateEntityFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="AuthenticateEntitySuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="EntitySignature" type="dsig:SignatureType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.5.1.3.1 Semantics of protocol data format

Semantics of the AuthenticateEntityRequestType:
	Name
	Definition

	AuthenticateEntityRequestType
	Top-level type for Authenticate Entity request messages. AuthenticateEntityRequestType extends  ProtocolRequestType.

	AuthenticationEntity
	The Entity to be authenticated.

	EntitySignature
	Signature associated with the Entity in cases where the signature is not already included in the AuthenticationEntity.


Semantics of the AuthenticateEntityResponseType:
	Name
	Definition

	AuthenticateEntityResponseType
	Top-level type for Authenticate Entity response messages. AuthenticateResponseType extends  ProtocolResponseType.

	AuthenticateEntitySuccess
	Response in case of success.

	AuthenticateEntityFailure
	Response in case of failure.


Semantics of the AuthenticateEntitySuccessType:
	Name
	Definition

	EntitySignature
	Optional signature associated with the requested item.


5.5.1.4 Extension to SID

For the representation of Service Instance Declarations of Authenticate Entity, the following complex type is defined in the SID XML Schema:

  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="AuthenticateEntitySIDType" abstract="true">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.5.2 Authenticate Content

5.5.2.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Authenticate Content Protocol. The elementary service extends the Authenticate Entity abstract elementary service defined in 5.5.1.

This Elementary Service enables a User to authenticate a Digital Item or any of its components and to retrieve a signature associated with the Digital Item (the signature can be used to check if a content is changed in the mean time).

5.5.2.2 Interfaces and protocol specification

The Authenticate Content Protocol extends the abstract Authenticate Entity Protocol defined in 5.5.1.2, from which it inherits the protocol specification.

5.5.2.3 Syntax of protocol data format

<!-- ################################################ -->

<!--  Authenticate Content                            -->

<!-- ################################################ -->
<!-- Definition of AuthenticateContentRequest -->

<element name="AuthenticateContentRequest" type="mpegm:AuthenticateEntityRequestType"/>
<!-- Definition of AuthenticateContentResponse -->

<element name="AuthenticateContentResponse" type="mpegm:AuthenticateEntityResponseType"/>   
5.5.2.4 Semantics of protocol data format

Semantics of the AuthenticateContentRequest:
	Name
	Definition

	AuthenticateContentRequest
	The message for creating an Authenticate Content request.
The AuthenticationEntity element must be of type mpegmb:ContentEntityType.


Semantics of the AuthenticateContentResponse:
	Name
	Definition

	AuthenticateContentResponse
	The response message for Authenticate Content.


5.5.2.5 Extension to SID

For the representation of Service Instance Declarations of Authenticate Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="AuthenticateContentSIDType">

    <complexContent>

      <extension base="sid:AuthenticateEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.5.3 Authenticate Contract

5.5.3.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Authenticate Contract elementary service. The elementary service extends the Authenticate Entity abstract elementary service defined in 5.5.1.

Authenticate Contract allows Users to confirm the identity and signers of a Contract in a multimedia content value chain. Given that a Contract includes digital signatures, Authenticate a Contract is authenticating the signatures. Note that a Contract in force requires two signatures, an offered contract requires only one, a speculative contract none.

The Protocol to Authenticate Contract is employed by any Entity wishing to verify the authenticity of an MPEG-21 Part 20 Contract.
5.5.3.2 Interfaces and Protocol Specification

The Authenticate Contract Protocol extends the abstract Authenticate Entity Protocol defined in 5.5.1.2, from which it inherits the protocol specification.
5.5.3.3 Syntax of protocol data format

<!-- ################################################ -->

<!--  Authenticate Contract                            -->

<!-- ################################################ -->
<!-- Definition of AuthenticateContractRequest -->

<element name="AuthenticateContractRequest" type="mpegm:AuthenticateEntityRequestType"/>

<!-- Definition of AuthenticateContractResponse -->

<element name="AuthenticateContractResponse" type="mpegm:AuthenticateEntityResponseType"/>
5.5.3.4 Semantics of protocol data format

Semantics of the AuthenticateContractRequest:
	Name
	Definition

	AuthenticateContractRequest
	The message for creating an Authenticate Contract request.
The AuthenticationEntity element must be of type mpegmb:ContractEntityType.


Semantics of the AuthenticateContractResponse:
	Name
	Definition

	AuthenticateContractResponse
	The response message for Authenticate Contract.


5.5.3.5 Extension to SID

For the representation of Service Instance Declarations of Authenticate Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="AuthenticateContractSIDType">

    <complexContent>

      <extension base="sid:AuthenticateEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.5.4 Authenticate License
5.5.4.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Authenticate License Protocol. The elementary service extends the Authenticate Entity abstract elementary service defined in 5.5.1.

This Elementary Service enables a User to authenticate a License or any of its components and to retrieve a signature associated with the License(the signature can be used to check if a content is changed in the mean time).

5.5.4.2 Interfaces and protocol specification

The Authenticate License Protocol extends the abstract Authenticate Entity Protocol defined in 5.5.1.2, from which it inherits the protocol specification.

5.5.4.3 Syntax of protocol data format

<!-- ################################################ -->

<!--  Authenticate License                            -->

<!-- ################################################ -->
<!-- Definition of AuthenticateLicenseRequest -->

<element name="AuthenticateLicenseRequest" type="mpegm:AuthenticateEntityRequestType"/>

<!-- Definition of AuthenticateLicenseResponse -->

<element name="AuthenticateLicenseResponse" type="mpegm:AuthenticateEntityResponseType"/>   
5.5.4.4 Semantics of protocol data format

Semantics of the AuthenticateLicenseRequest:
	Name
	Definition

	AuthenticateLicenseRequest
	The message for creating an Authenticate License request.
The AuthenticationEntity element must be of type mpegmb:LicenseEntityType.


Semantics of the AuthenticateLicenseResponse:
	Name
	Definition

	AuthenticateLicenseResponse
	The response message for Authenticate License.


5.5.4.5 Extension to SID

For the representation of Service Instance Declarations of Authenticate License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="AuthenticateLicenseSIDType">

    <complexContent>

      <extension base="sid:AuthenticateEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.5.5 Authenticate User 

5.5.5.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Authenticate User Protocol. 

The Authenticate User elementary service enables a client to confirm its identity towards a Service Provider (i.e., to log in at the SP). The "Authenticate User" Service Provider offers a common authentication service for User entities belonging to different domains (Single Sign-on). This protocol is based on the OASIS Security Assertion Markup Language (SAML) V2.0. 

NOTE
The Authenticate User elementary service is not based on the Authenticate Entity abstract elementary service. 
5.5.5.2 Interfaces and protocol specification

The Authenticate User Protocol is as follows: 
	Steps
	Client
	Service Provider

	1. 
	The client sends an AuthenticateUserRequest message in order to log in at the SP. The message contains a samlp:AuthnRequest element as specified in 3.4 of SAML-CORE-2.0-OS.
	

	2. 
	
	The SP sends a AuthenticateUserResponse message. In case of success, the message contains a samlp:Response element with security assertions. The samlp:Response contains saml:Assertion elements that can be used in subsequent calls to any other Service as explained in 5.2.7.


5.5.5.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Authenticate User                               -->

  <!-- ################################################ -->
  <!-- Definition of AuthenticateUserRequest -->

  <element name="AuthenticateUserRequest" type="mpegm:AuthenticateUserRequestType"/>

  <complexType name="AuthenticateUserRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence> 

          <element ref="samlp:AuthnRequest"/>
        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of AuthenticateUserResponse -->

  <element name="AuthenticateUserResponse" type="mpegm:AuthenticateUserResponseType"/>

  <complexType name="AuthenticateUserResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <element ref="samlp:Response"/>
        </sequence>

      </extension>

    </complexContent>

  </complexType>

5.5.5.4 Semantics of protocol data format

Semantics of the AuthenticateUserRequest:
	Name
	Definition

	AuthenticateUserRequest
	The message for creating an Authenticate User request.

	AuthenticateUserRequestType
	Top-level type for AuthenticateUserRequest. AuthenticateUserRequestType extends ProtocolRequestType.

	samlp:AuthnRequest
	Authentication Request defined in SAML. 


Semantics of the AuthenticateUserResponse:
	Name
	Definition

	AuthenticateUserResponse
	The answer to an Authenticate User message.

	AuthenticateUserResponseType
	Top-level type for AuthenticateUserResponse. AuthenticateUserResponseType extends ProtocolResponseType.

	samlp:Response
	Message response defined by SAML. Contains saml:Assertion elements which can be used for the invocation of other Services.


5.5.5.5 Extension to SID

For the representation of Service Instance Declarations of Authenticate User, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="AuthenticateUserSIDType">
    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.6 The Authorize Services

5.6.1 Authorize User

5.6.1.1 Introduction
This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Authorize User elementary service.
Authorize User allows Users to perform certain operations acted on a certain content by triggering the authorization as described in Clause 5 of ISO/IEC 21000-5.
5.6.1.2 Interfaces and Protocol Specification

The Authorize User Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends an AuthorizeUserRequest in order to request the execution of one action (a REL right exercise) over certain content (a REL resource) by a certain User (a REL principal).
	

	2. 
	
	The SP sends a AuthorizeUserResponse message answering whether the operation is allowed or not.


5.6.1.3 Syntax of protocol data format
<!-- Definition of AuthorizeUserRequest -->

<element name="AuthorizeUserRequest" type="mpegm:AuthorizeUserRequestType"/>

  <complexType name="AuthorizeUserRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

          <element name="Principal" type="rel-r:Principal" minOccurs="0"/>

          <element name="Right" type="rel-r:Right" maxOccurs="unbounded"/>

          <element name="Resource" type="rel-r:Resource" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<!-- Definition of AuthorizeUserResponse -->

<element name="AuthorizeResponse" type="mpegm:AuthorizeUserResponseType"/>
  <complexType name="AuthorizeUserResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="AuthorizeUserSuccess" type="mpegm:AuthorizeUserSuccessType"/>

          <element name="AuthorizeUserFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="AuthorizeUserSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="Key" type="dsig:KeyInfoType" minOccurs="0"/>
        </sequence>

      </extension>

    </complexContent>

  </complexType>

5.6.1.4 Semantics of protocol data format

Semantics of the AuthorizeUserRequest:
	Name
	Definition

	AuthorizeUserRequest
	Message sent to start the User authorization.

	LicenseEntity
	License against which to the authorization request will be checked.

	Principal
	A MPEG-21 REL principal desiring to exercise a right.

	Right
	An MPEG-21 REL right to be exercised.

	Resource
	An MPEG-21 REL resource over which the right is exercised.


Semantics of the AuthorizeUserResponse:
	Name
	Definition

	AuthorizeUserResponse
	The response message for Authorize User, which determines whether the operation was allowed or not.

	AuthorizeUserSuccess
	Response in case of success.

	AuthorizeUserFailure
	Response in case of failure.


Semantics of the AuthorizeUserSuccessType:
	Name
	Definition

	Key
	Optional key to decrypt a certain resource or perform other operations.


5.6.1.5 Extension to SID

For the representation of Service Instance Declarations of Authorize User, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="AuthorizeUserSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.7 The Check With Services

5.7.1 Check With Contract
5.7.1.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Check With Contract elementary service.
Check With Contract allows Users to verify if a usage request matches with the content (e.g., obligations, prohibitions) expressed in a Contract. 

The evaluation of the contract clauses takes place in the SP. The SP must not change its state by any means as a result of a Check With ES (e.g., even if there is a clause where the consumption of a right is limited to a certain number of times, the account will not be decreased).  
The "Check With Contract" Protocol takes place between the SP and one of the contract signers, which always initiates the dialog. The operation will not be performed if the Service invoker is different from one of the signers.
5.7.1.2 Interfaces and Protocol Specification

The Check With Contract Protocol is as follows:
	Steps
	Client
	Service Provider

	3. 
	The client sends a CheckWithContractRequest message to check a given contract.
	

	4. 
	
	The SP sends a CheckWithContractResponse with the result of the authentication. It can also provide a signature associated with the item requested.


5.7.1.3 Syntax of protocol data format
<element name="CheckWithContractRequest" type="mpegm:CheckWithContractRequestType"/>

  <complexType name="CheckWithContractRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContractEntity" type="mpegmb:ContractEntityType"/>

          <element name="Action" type="mpegm:SimpleActionType"/>
          <element name="ContentEntity" type="mpegm:ContentEntityType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
  <simpleType name="SimpleActionType">

    <restriction base="string">

      <enumeration value="SERVESERVICE"/>

      <enumeration value="CONSUMESERVICE"/>

      <enumeration value="DISTRIBUTE"/>

      <enumeration value="AUDIOVISUAL_DISTRIBUTE"/>

      <enumeration value="MAKE_ADAPTATION"/>

      <enumeration value="MAKE_EXCERPT"/>

      <enumeration value="REMIX"/>

      <enumeration value="MAKE_INSTANCE"/>

      <enumeration value="DUPLICATE"/>

      <enumeration value="PRODUCE"/>

      <enumeration value="PUBLIC_COMMUNICATION"/>

      <enumeration value="COMMUNICATION_TO_THE_PUBLIC"/>

      <enumeration value="FIXATE"/>

      <enumeration value="PUBLIC_PERFORMANCE"/>

      <enumeration value="BROADCAST"/>

    </restriction>

  </simpleType>
<element name="CheckWithContractResponse" type="mpegm:CheckWithContractResponseType"/>

<complexType name="CheckWithContractResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <choice>
          <element name="CheckWithContractSuccess" type="mpegm:CheckWithContractSuccessType"/>

          <element name="CheckWithContractFailure" type="mpegmb:ProtocolFailureType"/>
        </choice>

      </sequence>

    </extension>

  </complexContent>

</complexType>
  <complexType name="CheckWithContractSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <choice>

          <element name="CheckWithContractBasicResultCode" type="mpegm:CheckWithContractBasicResultCodeType"/>

          <element name="CheckWithContractExtendableResultCode" type="string"/>

        </choice>
      </extension>

  </complexContent>

  </complexType>
<simpleType name="CheckWithContractBasicResultCodeType">

  <restriction base="string">

    <enumeration value="OK"/>

    <enumeration value="CONTRACT_NOT_FOUND"/>

    <enumeration value="CONTENT_NOT_FOUND"/>

    <enumeration value="USER_NOT_FOUND"/>

    <enumeration value="CONTRACT_NOT_AUTHENTICATED"/>

    <enumeration value="PERMISSION_NOT_FOUND"/>

    <enumeration value="REQUIREMENTS_NOT_SATISFIED"/>

    <enumeration value="UNKNOWN ERROR"/>

  </restriction>

</simpleType>
5.7.1.4 Semantics of protocol data format

Semantics of the CheckWithContractRequest:
	Name
	Definition

	CheckWithContractRequestType 
	Message sent to start the Check With service.

	ContractEntity
	A MPEG-21 CEL contract as described in 5.2.2.10.

	ContentEntity
	Digital Item on which the requested operation should take place.

	Action
	One of the actions defined in Table 10.

	SimpleActionType
	Enumeration of possible Actions. The definitions of the Actions are given in Table 10 and they match those defined in MPEG-21 MVCO.


Semantics of the CheckWithContractResponse:
	Name
	Definition

	CheckWithContractResponseType
	Message sent as a result of the Check With service invocation.

	CheckWithContractResult
	The result of the operation if failed, given as an element of the type mpegmb:ProtocolResponseType.

	CheckWithContractBasicResultCodeType 
	Type to convey the specific information of this operation: contract not found, content not found, user not found, contract not authenticated, permission not found, requirements not satisfied or unknown error.


The possible values of the CheckWithContractBasicResultCodeType are given in Table 9.
Table 9 — Possible values of the CheckWithContractBasicResultCodeType.
	
Protocol Code
	Definition

	CONTRACT_NOT_VALID
	The given contract is not a valid contract or is not syntactically correct.

	CONTRACT_NOT_FOUND
	A referenced contract is not found.

	CONTENT_NOT_FOUND
	A referenced content is not found.

	USER_NOT_FOUND
	A referenced user is not found.

	CONTRACT_NOT_AUTHENTICATED
	The contract has not been authenticated

	PERMISSION_NOT_FOUND
	A deontic expression is missing or incomplete

	REQUIREMENTS_NOT_SATISFIED
	The requirements for a deontic expression to hold are not met

	UNKNOWN ERROR
	Unknown error


The possible values of the SimpleActionType are given in Table 10.
Table 10 — Possible values of the SimpleActionType.
	
Protocol Code
	Definition

	AUDIOVISUALDISTRIBUTE
	The Action of selling, renting and lending audiovisual material

	MAKE_ADAPTATION
	The Action of making an Adaptation (e.g., creating derivative works etc.)

	MAKE_EXCERPT
	The Action of making an Excerpt (e.g., to recombine (audio tracks or channels from a recording) to produce a new or modified audio recording.)

	REMIX
	To Action of recombining (audio tracks or channels from a recording) to produce a new or modified audio recording.

	MAKE_INSTANCE
	The Action of making an Instance from a Manifestation.

	DUPLICATE
	The Action of reproducing content in any manner or form (i.e., reproduction covers all methods of reproduction for instance drawing, lithography, offset and other printing processes, photocopying, recording).

	PRODUCE
	The Aunction of making Products

	PUBLIC_COMMUNICATION
	The Action of publicly displaying/performing, e.g., live performance, radio, television, internet streaming, multicast of Instances and Manifestations, and download

	COMMUNICATION_TO_THE_PUBLIC
	The Action of making a public exhibition (performing, showing and playing the work in public), being the provider and the public in the same place, i.e., Theater and Cinema exhibition. To present or execute a work in a place open to the public or at a place where a substantial number of persons outside of a normal circle of a family are gathered a indoor or outdoor environment to which members of the public are given access either for an admission fee or free of charge.

	FIXATE
	The Action of fixing the oral works and/or performances on a material support.

	PUBLIC_PERFORMANCE
	The Action of making a public performance, being a performance considered "public" when the work is presented or executed in a place open to the public or at a place where a substantial number of persons outside of a normal circle of a family and its social acquaintances are gathered.

	BROADCAST
	The Action of sending out or communicating, especially by radio or television.


5.7.1.5 Extension to SID

For the representation of Service Instance Declarations of Check With Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="CheckWithContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.7.2 Check With License
5.7.2.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Check With License elementary service.
Check With License allows Users to verify facts agains the content of a License. This Elementary Service may trigger an authorisation as described in Clause 5 in ISO/IEC 21000-5 but the SP must not change its state by any means as a result of a Check With ES (e.g., even if there is a clause where the consumption of a right is limited to a certain number of times, the account will not be decreased).
5.7.2.2 Interfaces and Protocol Specification

The Check With License Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a CheckWithLicenseRequest message to verify a given License.
	

	2. 
	
	The SP sends a CheckWithLicenseResponse with the result of the check. 


5.7.2.3 Syntax of protocol data format
< <element name="CheckWithLicenseRequest" type="mpegm:CheckWithLicenseRequestType"/>

  <complexType name="CheckWithLicenseRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

          <element name="Principal" type="rel-r:Principal" minOccurs="0"/>

          <element name="Right" type="rel-r:Right" maxOccurs="unbounded"/>

          <element name="Resource" type="rel-r:Resource" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <element name="CheckWithLicenseResponse" type="mpegm:CheckWithLicenseResponseType"/>

  <complexType name="CheckWithLicenseResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

          <element name="CheckWithLicenseSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="CheckWithLicenseFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.7.2.4 Semantics of protocol data format

Semantics of the CheckWithLicenseRequest:
	Name
	Definition

	CheckWithLicenseRequestType 
	Message sent to start the Check With service.

	LicenseEntity
	A MPEG-21 REL license against which to perform the check.

	Principal
	A MPEG-21 REL principal desiring to exercise a right.

	Right
	An MPEG-21 REL right to be exercised.

	Resource
	An MPEG-21 REL resource over which the right is exercised.


Semantics of the CheckWithLicenseResponse:
	Name
	Definition

	CheckWithLicenseResponseType
	Message sent as a result of the Check With service invocation.

	CheckWithLicenseSuccess
	Response in case of success.

	CheckWithLicenseFailure
	Response in case of failure.


5.7.2.5 Extension to SID

For the representation of Service Instance Declarations of Check With Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="CheckWithLicenseSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.8 The Create Services

5.8.1 Create Content 

5.8.1.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Create Content elementary service. 

This Elementary Service enables a User to create a Digital Item. In order to achieve that, several data should be provided.

5.8.1.2 Interfaces and protocol specification

The Create Content Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The Client sends a CreateContentRequest message. This message may contain a set of elements to create a DI (resources, licenses, metadata, ERR). At least a resource should be provided.
	

	2. 
	
	The SP sends back a CreateContentResponse message containing a DI or a reference to it.


5.8.1.3 Syntax of protocol data format

<!-- ################################################ -->

<!--  Create Content                                  -->

<!-- ################################################ -->
  <!-- Definition of CreateContentRequest -->

  <element name="CreateContentRequest" type="mpegm:CreateContentRequestType"/>

  <complexType name="CreateContentRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="Metadata" type="didl:DescriptorType" minOccurs="0"/>

          <element ref="erl:ERR" minOccurs="0"/>

          <element name="Asset" type="mpegm:AssetType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="AssetType">

    <sequence>

      <choice minOccurs="0">

        <element name="IPMPToolInfo" type="mpegm:IPMPToolInfoType"/>

        <element ref="ipmpinfo:Tool"/>

      </choice>

      <element name="Metadata" type="didl:DescriptorType" minOccurs="0"/>

      <element name="LicenseEntity" type="mpegmb:LicenseEntityType" minOccurs="0"/>

      <element name="ResourceRef" type="anyURI"/>

    </sequence>

  </complexType>

  <complexType name="IPMPToolInfoType">

    <sequence>

      <element ref="ipmpmsg:IPMPToolID"/>

      <element ref="ipmpmsg:ParametricDescription" minOccurs="0"/>

    </sequence>

  </complexType>
  <!-- Definition of CreateContentResponse -->

  <element name="CreateContentResponse" type="mpegm:CreateContentResponseType"/>

  <complexType name="CreateContentResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="CreateContentSuccess" type="mpegm:CreateContentSuccessType"/>

            <element name="CreateContentFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="CreateContentSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="ContentEntity" type="mpegmb:ContentEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.8.1.4 Semantics of protocol data format

Semantics of the CreateContentRequest:
	Name
	Definition

	CreateContentRequest
	The message for requesting to create Content.

	CreateContentRequestType
	Top-level type for CreateContentRequest. CreateContentRequestType extends ProtocolRequestType.

	Metadata
	Metadata describing the Content. The Metadata element has a didl:Statement child element that can contain various metadata schemas.

	erl:ERR
	The Event Report Request for the Content.

	Asset
	A list of one or more items that should generate the content.


Semantics of the AssetType:
	Name
	Definition

	IPMPToolInfo
	DRMTool, which could be provided by Request Device.

	IPMPTool
	DRMTool Name, key sequence.

	Metadata
	Metadata describing the Content. The Metadata element has a didl:Statement child element that can contain various metadata schemas.

	LicenseEntity
	REL license for the content, preferably included directly.

	ResourceRef
	URL referring to a resource.


Semantics of the IPMPToolInfoType:
	Name
	Definition

	IPMPToolID
	identifier of the DRM tool.

	ParametricDescription
	Parametric description of the IPMP tool, as defined in ISO/IEC 23001-3.


Semantics of the CreateContentResponse:
	Name
	Definition

	CreateContentResponse
	The response contains the result of the Create Content Service.

In the first case the Digital Item created is provided.

	CreateContentResponseType 
	Top-level type for CreateContentResponse. CreateContentResponseType extends ProtocolRequestType.

	CreateContentSuccess
	Response in case of success.

	CreateContentFailure
	Response in case of failure.


Semantics of the CreateContentSuccessType:
	Name
	Definition

	CreateContentSuccessType
	Type of the response message part that is provided in case of success.

	ContentEntity
	A Digital Item generated according to the request.


5.8.1.5 Extension to SID

For the representation of Service Instance Declarations of Create Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="CreateContentSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.8.2 Create Contract

5.8.2.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Create Contract elementary service. 

This Elementary Service enables a User to create a Contract. The Create Contract Protocol allows creating simple contracts, composed of unrelated Licenses, Text and other Permissions.

5.8.2.2 Interfaces and protocol specification

The Create Contract Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The Client sends a CreateContractRequest message. This message may contain a set of elements to create a Contract.
	

	2. 
	
	The SP sends back a CreateContractResponse message containing a Contract.


5.8.2.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Create Contract                                 -->

  <!-- ################################################ -->
  <!-- Definition of CreateContractRequest -->

  <element name="CreateContractRequest" type="mpegm:CreateContractRequestType"/>

  <complexType name="CreateContractRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="Contract" type="cel:ContractType" minOccurs="0"/>

          <element name="Clause" type="cel:ClauseType" minOccurs="0"/>

          <element name="EncryptedClause" type="cel:EncryptedClauseType" minOccurs="0"/>         </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of CreateContractResponse -->

  <element name="CreateContractResponse" type="mpegm:CreateContractResponseType"/>

  <complexType name="CreateContractResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="CreateContractSuccess" type="mpegm:CreateConractSuccessType"/>

          <element name="CreateContractFailure" type="mpegmb:ProtocolFailureType"/>

         </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="CreateContractSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="ContractEntity" type="mpegmb:ContractEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

5.8.2.4 Semantics of protocol data format

Semantics of the CreateContractRequest:
	Name
	Definition

	CreateContractRequest
	The message for creating a request for CreateContract.

	CreateContractRequestType
	Top-level type for CreateContractRequest. CreateLicenseRequestType extends   ProtocolRequestType.

	Contract
	A complete contract element, of type cel:ContractType if the contract is already fully created.

	Clause
	A contractual clause of type cel:ClauseType. Each one will be added into the MPEG-21 contract structure. 

	EncryptedClause
	An encrypted contractual clause of type cel:EncryptedClauseType. Each one will be added into the MPEG-21 contract structure

	CreateContractResponse
	The message for returning a CreateContract response, which may contain a newly created Contract or a failiure message. This information is within the same message.

	CreateContractRequestType
	Top-level type for CreateContractRequest. CreateContractRequestType extends  ProtocolRequestType.


Semantics of the CreateContractResponse:
	Name
	Definition

	CreateContractResponse
	The message for returning a CreateContract response, which may contain a newly created Contract or a failiure message. This information is within the same message.

	CreateContractRequestType
	Top-level type for CreateContractRequest. CreateContractRequestType extends  ProtocolRequestType.


5.8.2.5 Extension to SID

For the representation of Service Instance Declarations of Create Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="CreateContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.8.3 Create License 

5.8.3.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Create License elementary service. 

This Elementary Service enables an User/Actor to create a License. User may provide a minimum set of input data to create a simple license, but also all data needed to create a complex element.

Since a license can be created after a transaction related to the purchase of a digtal item, the SP may request information from a User, whether the transaction had been performed successfully, before answering to a request for creating a license. 
5.8.3.2 Interfaces and protocol specification

The Create License Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a CreateLicenseRequest message. The message needs at least a Resource and a Right. Other information may be: Principal, Issuer, ForAll...
	

	2. 
	
	The SP sends a CreateLicenseResponse, if the operation ends successfully, it will be sent a License reference.


The Create License Protocol when a transaction is involved is as follows:

	Steps
	Buyer (Client)
	Service Provider
	Seller

	1. 
	The buyer has successfully purchased an item and he sends a CreateLicenseRequest message. The message needs at least a Resource and a Right. Other information may be: Principal, Issuer, ForAll...
	
	

	2. 
	
	SP may require confirmation of a successful transaction regarding the requested license to the user or to another User (the Seller) with a TransactionConfirmationRequest.
	

	3. 
	
	
	The seller, since the transaction was succsessful, acknowledges with a TransactionConfirmationResponse message containing the result of the transaction.

	4. 
	
	The SP sends a CreateLicenseResponse, if the operation ends successfully, the message contains a License reference.
	


5.8.3.3 Syntax of protocol data format

<!-- ############################################################ -->

<!--  Create License                                              -->

<!-- ############################################################ -->

<element name="CreateLicenseRequest" type="mpegm:CreateLicenseRequestType"/>

  <complexType name="CreateLicenseRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <choice>

          <element name="CustomLicense" type="mpegm:CustomLicenseType"/>

          <element name="TemplateLicense" type="mpegm:TemplateLicenseType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="CustomLicenseType">

    <sequence>

      <element ref="mpegmb:LicenseIdentifier"/>

      <choice>

        <element name="Principal" type="rel-r:Principal" minOccurs="0"/>

        <element ref="rel-r:forAll" minOccurs="0"/>

      </choice>

      <element name="RightGroup" type="mpegm:RightGroupType" maxOccurs="unbounded"/>

      <element ref="rel-r:resource"/>

      <element ref="rel-r:issuer" minOccurs="0"/>

    </sequence>

  </complexType>

  <complexType name="RightGroupType">

    <sequence>

      <element ref="rel-r:right"/>

      <element name="Condition" type="rel-r:Condition" minOccurs="0"/>

    </sequence>

  </complexType>

  <complexType name="TemplateLicenseType">

    <sequence>

      <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

      <element name="Principal" type="rel-r:Principal" minOccurs="0"/>

    </sequence>

  </complexType>
  <complexType name="TemplateLicenseType">

    <complexContent>

      <extension base="mpegm:ProtocolType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

          <element name="Principal" type="rel-r:Principal" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
<!-- Definition of CreateLicenseResponse -->

<element name="CreateLicenseResponse" type="mpegm:CreateLicenseResponseType"/>

  <complexType name="CreateLicenseResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="CreateLicenseSuccess" type="mpegm:CreateLicenseSuccessType"/>

            <element name="CreateLicenseFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of CreateLicenseSuccessType -->

  <complexType name="CreateLicenseSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<element name="TransactionConfirmationRequest" type="mpegm:TransactionConfirmationRequestType"/>

  <complexType name="TransactionConfirmationRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="Buyer" type="mpegmb:UserEntityType"/>

          <element name="Amount" type="rel-sx:Rate" minOccurs="0"/>

          <element name="VAT" type="rel-sx:Rate" minOccurs="0"/>
          <element name="TargetLicenseEntity" type="mpegmb:LicenseEntityType" minOccurs="0"/>

          <element name="OrderInformation" type="mpegm:TransactEntityType"/>
        </sequence>

      </extension>

    </complexContent>

  </complexType>

<element name="TransactionConfirmationResponse" type="mpegm:TransactionConfirmationResponseType"/>

  <complexType name="TransactionConfirmationResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="TransactionConfirmationSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="TransactionConfirmationFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>
5.8.3.4 Semantics of protocol data format

Semantics of the CreateLicenseRequest:
	Name
	Definition

	CreateLicenseRequest
	The message for creating a request for CreateLicense.

	CreateLicenseRequestType
	Top-level type for CreateLicenseRequest. CreateLicenseRequestType extends  mpegm:ProtocolRequestType.

	CustomLicense
	A CustomLicense is a CustomLicenseType where all the fields of the license need to be specified.

	TemplateLicense
	A TemplateLicense is a TemplateLicenseType where all the fields of the license are already specified except for the Principal to whom the license is granted (i.e., the licensee).


Semantics of the CustomLicenseType:
	Name
	Definition

	Principal
	The licensee to whom the license is beeing granted.

	forAll
	Provides a set of variables within the scope of the license. If the license contains multiple principals, these variables apply to all principals.

	RightGroup
	This element combines a right with the corresponding conditions.

	Resource
	The resource on which the issuer grants the rights to the principals specified above.

	LicenseIdentifier
	The identifier of the license.

	Issuer
	The issuer of the license.


Semantics of the RightGroupType:
	Name
	Definition

	RightGroupType
	This element combines a right with the corresponding conditions.

	Right
	The Right corresponding to a Grant of a REL license

	Condition
	Condition corresponding to the right.


Semantics of the TemplateLicenseType:
	Name
	Definition

	LicenseEntity
	A license or a reference to it, having all the fields already present except for Principal.

	Principal
	Licensee to whom the license is beeing granted.


Semantics of the CreateLicenseResponse:
	Name
	Definition

	CreateLicenseResponse
	The response message can be success or failure. The success message CreateLicenseSuccess, is of type LicenseSuccessType. This element returns the new license that has been created. The failure message CreateLicenseFailure is of type ProtocolFailureType.

	CreateLicenseResponseType
	Top-level type for CreateLicenseRequest. CreateLicenseRequestType extends  ProtocolResponseType.

	CreateLicenseSuccess
	Response in case of success.

	CreateLicenseFailure
	Response in case of failure.


Semantics of the CreateLicenseSuccessType:
	Name
	Definition

	CreateLicenseSuccessType
	CreateLicenseSuccessType extends ProtocolSuccessType.

	LicenseEntity
	A reference to the created license or the created license itself.


Semantics of the TransactionConfirmationRequest:
	Name
	Definition

	TransactionConfirmationRequest
	The message for creating a TransactionConfirmationRequest.

	TransactionConfirmationRequestType
	Top-level type for TransactionConfirmationRequest. TransactionConfirmationRequestType extends ProtocolRequestType.

	Amount
	The amount and the currency of the price (without VAT).

	VAT
	Value Added Tax (VAT) of the transaction.

	Buyer
	Personal information about the Buyer, its account and TESP.

	TargetLicenseEntity
	The template of the license that will be generated.

	OrderInformation
	an mpegm:TransactEntityType representing the number of the order and identifier of the entities involved in the transaction


Semantics of the TransactionConfirmationResponse:
	Name
	Definition

	TransactionConfirmationResponse
	This message is sent in response to a TransactionConfirmationRequest message.

	TransactionConfirmationResponseType
	Top-level type for TransactionConfirmationResponse. TransactionConfirmationResponseType extends ProtocolResponseType.

	TransactionConfirmationSuccess
	The result of the transaction occurred for the content item purchased in case of success.

	TransactionConfirmationFailure
	The result of the transaction occurred for the content item purchased in case of failure. 


5.8.3.5 Extension to SID

For the representation of Service Instance Declarations of Create License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="CreateLicenseSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.9 The Deliver Services

5.9.1 Deliver Content 

5.9.1.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Deliver Content elementary service. 

With the Deliver Content Protocol a client can request a Service Provider (SP) to initiate the delivery of content from a Sender to a Receiver according to specified terms and conditions. The client also specifies in the request, how the notification about the delivery should be performed. 

This document does not specify which entities perform the protocol communication. In particular, the entity issuing a DeliverContentRequest message is not necessarily involved in the actual delivery. 

5.9.1.2 Interfaces and protocol specification

The Deliver Content Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a DeliverContentRequest message to the SP.
	

	2. 
	
	Upon receipt, the SP evaluates, whether the content delivery can be performed.
If the delivery can be performed, the SP initiates the delivery.

If the client has requested an immediate response message, the SP continues with step 3.

Otherwise, if the client has not requested an immediate response message, the SP continues with step 4.

	3. 
	
	(optional) The SP sends a DeliverContentResponse message to the client, indicating whether the delivery will be performed.

If the delivery cannot be performed, the protocol ends here.

	4. 
	
	After the delivery has finished, the SP sends a DeliverContentCompletion message to the client, indicating whether the delivery has been performed successfully.


The TransactionIdentifer remains the same over the entire protocol run. 

In addition to the specified protocol, the client may also apply the session control messages defined in 5.4.1 to pause/resume or stop the processing. 

The client may also apply the session status polling message defined in 5.4.2 to repeatedly poll for the status of the delivery.

5.9.1.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Deliver Content                                 -->

  <!-- ################################################ -->

  <!-- Definition of DeliverContentRequest -->

  <element name="DeliverContentRequest" type="mpegm:DeliverContentRequestType"/>

  <complexType name="DeliverContentRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContentEntity" type="mpegmb:ContentEntityType"/>
          <element name="Sender" type="mpegmb:EntityBaseType">

            <annotation>

              <documentation xml:lang="en">

                Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.

              </documentation>

            </annotation>

          </element>

          <element name="Recipient" type="mpegmb:EntityBaseType" minOccurs="0">

            <annotation>

              <documentation xml:lang="en">

                Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.

              </documentation>

            </annotation>

          </element>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType" minOccurs="0"/>

        </sequence>

        <attribute name="immediateResponse" type="boolean" use="optional" default="true"/>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of DeliverContentResponse -->

  <element name="DeliverContentResponse" type="mpegm:DeliverContentResponseType"/>

  <complexType name="DeliverContentResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="DeliverContentSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="DeliverContentFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of DeliverContentCompletion -->

  <element name="DeliverContentCompletion" type="mpegm:DeliverContentCompletionType"/>

  <complexType name="DeliverContentCompletionType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="DeliverContentCompletionSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="DeliverContentCompletionFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

5.9.1.4 Semantics of protocol data format
Semantics of the DeliverContentRequest:

	Name
	Definition

	DeliverContentRequest
	Protocol message sent from the client to the SP to request that certain content is delivered from the Sender to the Receiver under provided terms and conditions.

	DeliverContentRequestType
	Top-level type for DeliverContentRequest. DeliverContentRequestType extends ProtocolRequestType.

	ContentEntity
	The content to be delivered.

	Sender
	The sending Entity (User or Device), typically specified via reference.

Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.

	Recipient
	The receiving Entity (User or Device), typically specified via reference. If no Recipient is specified, the Content will be sent to the client. 

Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.

	LicenseEntity
	An optional license that may be associated with the content. 

	immediateResponse
	Indicates whether the SP has to respond with a DeliverContentResponse message. If set to "false", the SP will only send the DeliverContentCompletion message after the delivery has finished.


Optionally, application-specific information such as Service start time or network properties for delivery can be provided in the Entry and ApplicationSpecificData elements of the request message.

Semantics of the DeliverContentResponse:

	Name
	Definition

	DeliverContentResponse
	Protocol message sent from the SP to the client to indicate whether the delivery will be performed.
NOTE
DeliverContentResponse only indicates, whether the SP will attempt to carry out the delivery process.

	DeliverContentResponseType
	Top-level type for DeliverContentResponse. DeliverContentResponseType extends ProtocolResponseType.

	DeliverContentSuccess
	Response in case of success.

	DeliverContentFailure
	Response in case of failure.


Semantics of the DeliverContentCompletion:

	Name
	Definition

	DeliverContentCompletion
	Protocol message sent from the SP to the client in response to a DeliverContentStatusRequest message to indicate the current delivery status of the specified content.

	DeliverContentCompletionType
	Top-level type for DeliverContentCompletion. DeliverContentCompletionType extends ProtocolResponseType.

	DeliverContentCompletionSuccess
	Response in case of success.

	DeliverContentCompletionFailure
	Response in case of failure.


5.9.1.5 Extension to SID

For the representation of Service Instance Declarations of Deliver Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="DeliverContentSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.9.1.6 Example
EXAMPLE
This example shows the run of the Deliver Content Protocol. The client sends a DeliverContentRequest message to the SP, requesting for a video to be delivered between two Users.
<DeliverContentRequest immediateResponse="true">

  <mpegmb:TransactionIdentifier>42</mpegmb:TransactionIdentifier>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!—Signature of the entire message goes here... -->

  </dsig:Signature>

  <ContentEntity>
    <didl:DIDL>

      <didl:Item>
        <didl:Descriptor>

          <didl:Statement mimeType="text/xml">
            <dii:Identifier>urn:mpegRA:mpeg21:dii:cid:1702.F109%2F0000011
</dii:Identifier>
          </didl:Statement>

        </didl:Descriptor>
      </didl:Item>

    </didl:DIDL>
  </ContentEntity>

  <Sender>
    <mpegmb:UserRef>http://example.com/user/john.doe</mpegmb:UserRef>

  </Sender

  <Recipient>
    <mpegmb:UserRef>http://example.com/user/max.mustermann</mpegmb:UserRef>

  </Recipient>

  <LicenseEntity>

    <!-- License goes here... -->

  </LicenseEntity>

</DeliverContentRequest>
The content to be delivered is identified as by the DII "urn:mpegRA:mpeg21:dii:cid:1702.F109%2F0000011". The Sender is identified as the User "John Doe". The Receiver is identified as the User "Max Mustermann". The rel-r:license element provides the license for the content. The immediateResponse attribute indicates that the SP must respond with a DeliverContentResponse message. The additional dsig:Signature element contains an XML Signature of the DeliverContentRequest message.

The SP checks whether the content can be delivered to the Receiver and responds with an affirmative DeliverContentResponse message to the client.

<DeliverContentResponse>

  <mpegmb:TransactionIdentifier>42</mpegmb:TransactionIdentifier>

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

  <DeliverContentSuccess/>

</DeliverContentResponse>
The client may than poll for the status of the delivery. The TransactionIdentifier element of the DeliverContentResponse message is referenced through the TransactionRef element in the StatusRequest message.

<StatusRequest>

  <mpegmb:TransactionIdentifier>43</mpegmb:TransactionIdentifier>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

  <TransactionRef>42</TransactionRef>

</StatusRequest>
The SP has already begun the content delivery and responds to the StatusRequest message with a StatusResponse message with the ProgressStatus set to "CURRENTLY_IN_PROGRESS".

<StatusResponse completion="0.2">

  <mpegmb:TransactionIdentifier>43</mpegmb:TransactionIdentifier>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

  <StatusSuccess>

    <ProgressStatus>CURRENTLY_IN_PROGRESS</ProgressStatus>

    <DisplayString>2048 of 10240 KB sent</DisplayString>

  </StatusSuccess>

</StatusResponse>
After the successful delivery of the content, the SP sends a DeliverContentCompletion message to the client.

<DeliverContentCompletion>

  <mpegmb:TransactionIdentifier>42</mpegmb:TransactionIdentifier>

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

  <DeliverContentCompletionSuccess/>

</StatusResponse>
5.9.2 Deliver Contract 

5.9.2.1 Introduction
The Deliver Contract Service allows Users to transfer a Contract between Users of a multimedia content value chain. 

The "Deliver Contract" operation takes place between two peers negotiating a contract among other situations, and it simply consists of the delivery of a contract. Given that Contracts are not large documents, there is no need for the delivery mechanisms described in 5.9.1 for Content.
5.9.2.2 Protocol Specification

The Deliver Contract Protocol is as follows:
	Steps
	Client
	Service Provider

	1. 
	The Client sends a DeliverContractRequest message. 
	

	2. 
	
	Upon receipt, the SP evaluates, whether the contract delivery can be performed.
If the delivery can be performed, the SP initiates the contract delivery.

	3. 
	
	After the delivery has finished, the SP sends a DeliverContractCompletion message to the client, indicating whether the delivery has been performed successfully.


5.9.2.3 Syntax of protocol data format
This is the message sent to request the operation Deliver, being possible to specify origin and destination of the delivery. It includes simply one contract, plus the sender and the recipient. 
 <element name="DeliverContractRequest" type="mpegm:DeliverContractRequestType"/>

  <complexType name="DeliverContractRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContractEntity" type="mpegmb:ContractEntityType" />

          <element name="Sender" type="mpegmb:EntityBaseType">

            <annotation>

              <documentation xml:lang="en">

                Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.

              </documentation>

            </annotation>

          </element>

          <element name="Recipient" type="mpegmb:EntityBaseType" minOccurs="0">

            <annotation>

              <documentation xml:lang="en">

                Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.

              </documentation>

            </annotation>

          </element>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of DeliverContractResponse -->

  <element name="DeliverContractResponse" type="mpegm:DeliverContractResponseType"/>

  <complexType name="DeliverContractResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="DeliverContractSuccess" type="mpegmb:ProtocolSuccessType"/>

            <element name="DeliverContractFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

5.9.2.4 Semantics of protocol data format
Semantics of the DeliverContractRequest:

	Name
	Definition

	DeliverContractRequest
	Protocol message sent from the client to the SP to request that certain contract is delivered from the Sender to the Receiver under provided terms and conditions.

	DeliverContractRequestType
	Top-level type for DeliverContractRequest. DeliverContractRequestType extends ProtocolRequestType.

	ContractEntity
	A MPEG-21 CEL contract as described in 5.2.2.10.

	Sender
	The sending Entity (User or Device), typically specified via reference.

Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.

	Recipient
	The receiving Entity (User or Device), typically specified via reference. If no Recipient is specified, the Contract will be sent to the client. 

Must be either of type mpegmb:UserEntityType or mpegmb:DeviceEntityType.


Semantics of the DeliverContractResponse:

	Name
	Definition

	DeliverContractResponse
	Protocol message sent from the SP to the client to indicate whether the delivery has been performed.
NOTE
In contrast to Deliver Content, the DeliverContractResponse is sent after the delivery of the contract.

	DeliverContractResponseType
	Top-level type for DeliverContractResponse. DeliverContractResponseType extends ProtocolResponseType.

	DeliverContractSuccess
	Response in case of success.

	DeliverContractFailure
	Response in case of failure.


5.9.2.5 Extension to SID

For the representation of Service Instance Declarations of Deliver Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="DeliverContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.10 The Describe Services

5.10.1 Describe Entity 

5.10.1.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the abstract Describe Entity Protocols. 

The Describe Entity Protocols comprise two generic getter and setter protocols that enable access to either entire XML documents or parts thereof. Access to fragments of a description may reduce network traffic for large descriptions. The protocols are independent of the data format used in these XML documents to represent metadata. 

The Set Describe Entity Protocol is specified in 5.10.1.2 and the Get Describe Entity Protocol is specified in 5.10.1.3.

5.10.1.2 Set Describe Entity Protocol

5.10.1.2.1 Interfaces and protocol specification

The Set Describe Entity Protocol is as follows:

	Steps
	Client
	Server

	1. 
	The client sends a message of type SetDescribeEntityRequestType to the server.
	

	2. 
	
	Upon receipt, the server processes the mpeg7s:AccessUnit as specified in ISO/IEC 15938-1, i.e., performs the necessary updates to the description.

	3. 
	
	The server sends a message of type SetDescribeEntityResponseType to the client, signalling whether the operation was carried out successfully.


The request contains a Fragment Update Unit (FUU) as defined in ISO/IEC 15938-1. This FUU conveys either the entire XML document of the description of the Entity, or individual parts thereof that shall be updated.

Schema validity of description

The current description tree resulting after composition must be schema valid after all Fragment Update Units have been processed, but intermediate results need not be schema valid.
5.10.1.2.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  SetDescribeEntityProtocol                       -->

  <!-- ################################################ -->
  <!-- Definition of SetDescribeEntityRequestType -->

  <complexType name="SetDescribeEntityRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="EntityIdentifier" type="anyURI"/>
          <element ref="mpeg7s:AccessUnit"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
  <!-- Definition of SetDescribeEntityResponseType -->

  <complexType name="SetDescribeEntityResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="SetDescribeEntitySuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="SetDescribeEntityFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>
5.10.1.2.3 Semantics of protocol data format
Semantics of the SetDescribeEntityRequestType:

	Name
	Definition

	SetDescribeEntityRequestType
	Top-level type for Set Describe Entity Protocol request messages. SetDescribeEntityRequestType extends ProtocolRequestType.

	EntityIdentifier
	Identification of the Entity to be described (e.g., Content Identifier, User Identifier, or Device Identifier).

	mpeg7s:AccessUnit
	Conveys the description of the Entity identified by the EntityIdentifier or parts of the description. The mpeg7s:AccessUnit element contains one or more mpeg7s:FragmentUpdateUnit elements.

NOTE
The metadata schema of the description must conform to one of the SupportedMetadataSchema elements of the SID.


Semantics of the SetDescribeEntityResponseType:

	Name
	Definition

	SetDescribeEntityResponseType
	Top-level type for Set Describe Entity Protocol response messages. SetDescribeEntityResponseType extends ProtocolResponseType.

	SetDescribeEntitySuccess
	Response in case of success.

	SetDescribeEntityFailure
	Response in case of failure.


5.10.1.3 Get Describe Entity Protocol

5.10.1.3.1 Interfaces and protocol specification

The Get Describe Entity Protocol is as follows:

	Steps
	Client
	ServiceProvider

	1. 
	The client sends a message of type GetDescribeEntityRequestType to the server.
	

	2. 
	
	Upon receipt, the server determines, whether it has the requested description.

	3. 
	
	If the request contains an fru:FRU element, the server creates an appropriate FRU Response (i.e., an mpeg7s:AccessUnit element containing the appropriate Fragment Update Units). 

	4. 
	
	Otherwise if the entire description was requested (i.e., the request contains no fru:FRU element) then the server creates an FRU response (i.e., mpeg7s:AccessUnit) containing the entire description.

	5. 
	
	The SP sends a GetDescribeEntityResponse message to the client. If the request was processed successfully, the message contains the FRU Response.


The Get Describe Entity Protocol uses Fragment Request Units (FRU) as defined in ISO/IEC 23001-2 to enable the retrieval of individual parts of the description of an Entity (e.g., the title or creation date of a Content). The usage of FRU presumes that the client knows the structure of the metadata representation before the request. The FRU contains a W3C XPATH1 query into the metadata XML document. 

The response from the SP contains a Fragment Update Unit (FUU) as defined in ISO/IEC 15938-1. This FUU conveys either the entire XML document of the description of an Entity, or individual parts as requested through the FRU.

Processing of FRU

The fru:Src element of the fru:FRU element must be omitted because the description to be requested is already identified through the ItemIdentifier element. If the navMode attribute of an fru:Query element is present, it must be set to "false". 

NOTE
The use of the fru:Query elements prohibits any fru:XMLPull elements. 

The XPATH1 query of an fru:Query element is an XPATH1 AbsoluteLocationPath. The XPATH1 query may use any of the namespace prefixes defined within the scope of the entire Get Describe Entity Protocol request message of type GetDescribeEntityRequestType. The server must register all namespace and corresponding namespace prefixes defined within the scope of the Get Describe Entity Protocol request message at the XPATH1 engine before evaluating the XPATH1 query.

The fru:FRU element should be treated as if it was in the Src operation mode "closed", i.e., the current context information is not needed to be maintained at the server side.

If the entire description of an Entity is requested, the fru:FRU element should be omitted. 

Conformance to ISO/IEC 23001-2

Total conformance to ISO/IEC 23001-2 with respect to the fru:Src element can be re-established by the server by inserting an additional fru:FRU element with only an fru:Src element into the FRU Request Processor. An example of such an additional fru:FRU element is shown below. The content of the fru:Src element ("uri/to/description") is replaced by the appropriate URI to the description which can be inferred from the EntityIdentifier element. This additional fru:FRU element is inserted into the FRU Request Processor prior to the fru:FRU element from the Get Describe Entity Protocol request message.

  <fru:FRU>

    <fru:Src mode="closed">uri/to/description</fru:Src>

  </fru:FRU>

Processing of FUU

The mpeg7s:AccessUnit contains one or more mpeg7s:FragmentUpdateUnit elements. If the entire description of an Entity was requested, exactly one mpeg7s:FragmenUpdateUnit element should be present. 

The mpeg7s:FUContext element of an mpeg7s:FragmentUpdateUnit element represents the navigation path of the context node. The content of the mpeg7s:FUContext element is not needed to be the same as the XPATH1 query from the Get Describe Entity Protocol request message. 
NOTE
The XPATH1 query from the Get Describe Entity Protocol request message defines, which nodes are requested. The mpeg7s:FUContext element specifies the navigation path of a matching node.

Similar to the XPATH1 query of the Get Describe Entity Protocol request message, the navigation path of the mpeg7s:FUContext may use any of the namespace prefixes defined within the scope of the entire Get Describe Protocol response message of type GetDescribeEntityResponseType.

If the entire description of an Entity was requested, the mpeg7s:FUContext element should be set to "/." to represent the document root.

The mpeg7s:FUPayload element contains the actual description or the requested parts of the description. Since the mpeg7s:FragmentUpdatePayloadType complex type does not allow character data as content, XPATH1 queries from Get Describe Entity Protocol request messages must be handled as follows: If a result of the XPATH1 query of the Get Describe Entity Protocol request message yields a text node (i.e., character data), then the mpeg7:sFUPayload element must contain the parent node of that text node. In this case, the mpeg7s:FUContext element must be adjusted accordingly (e.g., by appending "/.." to the value to indicate the parent node).
5.10.1.3.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  GetDescribeEntityProtocol                       -->

  <!-- ################################################ -->
  <!-- Definition of GetDescribeEntityRequestType -->

  <complexType name="GetDescribeEntityRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="EntityIdentifier" type="anyURI"/>

          <element name="SupportedMetadataSchema" type="mpegmb:SupportedMetadataSchemaType" minOccurs="0" maxOccurs="unbounded"/>

          <element ref="fru:FRU" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
  <!-- Definition of GetDescribeEntityResponseType -->

  <complexType name="GetDescribeEntityResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="GetDescribeEntitySuccess" type="mpegm:GetDescribeEntitySuccessType"/>

          <element name="GetDescribeEntityFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>
  <complexType name="GetDescribeEntitySuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element ref="mpeg7s:AccessUnit"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.10.1.3.3 Semantics of protocol data format
Semantics of the GetDescribeEntityRequestType:
	Name
	Definition

	GetDescribeEntityRequestType
	Top-level type for Get Describe Entity Protocol request messages. GetDescribeEntityRequestType extends ProtocolRequestType.

	EntityIdentifier
	Identification of the Entity about which to get the description (e.g., Content Identifier, User Identifier, or Device Identifier).

	SupportedMetadataSchema
	Indicates the xsd:targetNamespace of the metadata schemas, in which the returned description must be represented. 

If present, the SupportedMetadataSchema must be a subset of the sid:SupportedMetadataSchema elements in the SID of the Service Instance. However, the client sets its own preferences through the pref attribute.
If the SupportedMetadataSchema is omitted, the SP may return the description in any metadata schema listed by the sid:SupportedMetadataSchema elements in the SID (preferably the one with the highest pref attribute).

	fru:FRU
	Conveys one or more XPATH1 queries to request specific parts of the description.


Semantics of the GetDescribeEntityResponseType:

	Name
	Definition

	GetDescribeEntityResponseType
	Top-level type for Get Describe Protocol response messages. GetDescribeEntityResponseType extends ProtocolResponseType.

	GetDescribeEntitySuccess
	Response in case of success.

	GetDescribeEntityFailure
	Response in case of failure.


Semantics of the GetDescribeEntitySuccessType:

	Name
	Definition

	GetDescribeEntitySuccessType
	Type of the response message part that is provided in case of success.

	mpeg7s:AccessUnit
	Conveys the description (or parts thereof) of the Enitity requested through a preceding message of type GetDescribeEntityRequestType. The mpeg7s:AccessUnit element contains one or more mpeg7s:FragmentUpdateUnit elements.


5.10.1.4 Extension to SID

For the representation of Service Instance Declarations of Describe Entity, the following complex type is defined in the SID XML Schema:

  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="DescribeEntitySIDType" abstract="true">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType">

        <sequence>

          <element name="SupportedMetadataSchema" type="mpegmb:SupportedMetadataSchemaType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

Semantics of the sid:DescribeEntitySIDType:
	Name
	Definition

	sid:DescribeEntitySIDType
	Top-level type for SIDs of the Describe Entity abstract ES. sid:DescribeEntitySIDType extends sid:ServiceInstanceDeclarationType.

	sid:SupportedMetadataSchema
	Lists metadata schemas in which the Entity description can be provided.


5.10.2 Describe Content 

5.10.2.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Describe Content elementary service. 

The Describe Content Protocols allow access to descriptions (or parts thereof) of Content entities. The protocols extend the Describe Entity Protocols defined in 5.10.1.
The Content to be described is identified through its Digital Item Identifier (DII).

Content metadata formats are specified by the conformance profiles in ISO/IEC 23006-3 2nd edition.

5.10.2.2 Set Describe Content Protocol

5.10.2.2.1 Interfaces and protocol specification

The Set Describe Content Protocol specifies how to set the description (or parts thereof) of a Content entity. The protocol extends the Set Describe Entity Protocol defined in 5.10.1.2.1, from which it inherits the protocol specification.

5.10.2.2.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  SetDescribeContentProtocol                      -->

  <!-- ################################################ -->
  <!-- Definition of SetDescribeContentRequest -->

  <element name="SetDescribeContentRequest" type="mpegm:SetDescribeEntityRequestType"/>

  <!-- Definition of SetDescribeContentResponse -->

  <element name="SetDescribeContentResponse" type="mpegm:SetDescribeEntityResponseType"/>

5.10.2.2.3 Semantics of protocol data format
Semantics of the SetDescribeContentRequest:
	Name
	Definition

	SetDescribeContentRequest
	Protocol message sent from the client to the server in order to set the description (or parts thereof) of a Content entity.
The EntityIdentifier element contains a Digital Item Identifier.


Semantics of the SetDescribeContentResponse:

	Name
	Definition

	SetDescribeContentResponse
	Protocol message sent from the server to the client to indicate whether the protocol was carried out with success or otherwise.


5.10.2.2.4 Example

EXAMPLE
This example shows the run of the Set Describe Content Protocol. The participants use the conformance level "lax", allowing any representation format of Content metadata. For this example, the Content description is assumed to be represented in the TV-Anytime format. The client sends a SetDescribeContentRequest message to the server, containing a full description of the Content.
<SetDescribeContentRequest>

  <TransactionIdentifier>36</TransactionIdentifier>

  <EntityIdentifier>crid://bbc.co.uk/272927586</EntityIdentifier>

  <mpeg7s:AccessUnit>

    <mpeg7s:FragmentUpdateUnit>

      <mpeg7s:FUCommand>replaceNode</mpeg7s:FUCommand>

      <mpeg7s:FUContext>/.</mpeg7s:FUContext>

      <mpeg7s:FUPayload>

        <tva:TVAMain xml:lang="en" xmlns:tva="urn:tva:metadata:2010">

          <tva:ProgramDescription>

            <tva:ProgramInformationTable>

              <tva:ProgramInformation programId="crid://bbc.co.uk/272927586">

                <!-- Program Description goes here... -->

              </tva:ProgramInformation>

            </tva:ProgramInformationTable>

          </tva:ProgramDescription>

          <tva:ProgramLocationTable>

            <!-- Description of schedule goes here... -->

          </tva:ProgramLocationTable>

        </tva:TVAMain>

      </mpeg7s:FUPayload>

    </mpeg7s:FragmentUpdateUnit>

  </mpeg7s:AccessUnit>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeContentRequest>
The server processes the request (i.e., sets the description for the Content) and responds with a SetDescribeContentResponse message. The TransactionIdentifier stays the same over an entire session.

<SetDescribeContentResponse>

  <TransactionIdentifier>36</TransactionIdentifier>

  <SetDescribeEntitySuccess>

    <!-- The DisplayString is optional -->

    <DisplayString>OK</DisplayString>

  </SetDescribeEntitySuccess>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeContentResponse>
5.10.2.3 Get Describe Content Protocol

5.10.2.3.1 Interfaces and protocol specification

The Get Describe Content Protocol specifies how to get the description (or parts thereof) of a Content entity. The protocol extends the Get Describe Entity Protocol defined in 5.10.1.3.2, from which it inherits the protocol specification.
5.10.2.3.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  GetDescribeContentProtocol                      -->

  <!-- ################################################ -->
  <!-- Definition of GetDescribeContentRequest -->

  <element name="GetDescribeContentRequest" type="mpegm:GetDescribeEntityRequestType"/>

  <!-- Definition of GetDescribeContentResponse -->

  <element name="GetDescribeContentResponse" type="mpegm:GetDescribeEntityResponseType"/>

5.10.2.3.3 Semantics of protocol data format
Semantics of the GetDescribeContentRequest:
	Name
	Definition

	GetDescribeContentRequest
	Protocol message sent from the client to the server in order to get the description (or parts thereof) of a Content entity.
The EntityIdentifier element contains a Digital Item Identifier.


Semantics of the GetDescribeContentResponse:

	Name
	Definition

	GetDescribeContentResponse
	Protocol message sent from the server to the client to convey the description (or parts thereof) of the Content entity requested through the preceding GetDescribeContentRequest message.


5.10.2.3.4 Examples
EXAMPLE 1
This example shows the run of the Get Describe Content Protocol. The participants use the conformance level "lax", allowing any representation format of Content metadata. For this example, the Content description is assumed to be represented in the EBU Core format [6]. The client sends a GetDescribeContentRequest message to the server, requesting the full description of the Content.
<GetDescribeContentRequest>

  <TransactionIdentifier>41</TransactionIdentifier>

  <EntityIdentifier>crid://zak.ch/272927586</EntityIdentifier>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeContentRequest>

The server processes the request (i.e., packs the description into an mpeg7s:FragmentUpdateUnit element) and responds with a GetDescribeContentResponse message containing the mpeg7s:AccessUnit element with a nested mpeg7s:FragementUpdateUnit element. The TransactionIdentifier stays the same over an entire session.

NOTE
Unlike the SetDescribeContentRequest message in 5.10.2.2.4, the mpeg7s:FUCommand is set to "addNode" because the client is expected to have no prior description of the Content.

<GetDescribeContentResponse>

  <TransactionIdentifier>41</TransactionIdentifier>
  <GetDescribeEntitySuccess>
    <mpeg7s:AccessUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/.</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <ebucore:ebuCoreMain version="1.1" dateLastModified="2006-05-04" documentId="documentId0">

            <ebucore:coreMetadata>

              <!-- Full Description goes here ... -->

            </ebucore:coreMetadata>

          </ebucore:ebuCoreMain>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

    </mpeg7s:AccessUnit>

  </GetDescribeEntitySuccess>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeContentResponse>
EXAMPLE 2
The following example shows the run of the Get Describe Content Protocol. The participants use the conformance level "strict", constraining the representation format of Content metadata to MPEG-7 MDS. The client sends a GetDescribeContentRequest message to the server, requesting the title and the file format of the Content.

<GetDescribeContentRequest>

  <TransactionIdentifier>42</TransactionIdentifier>

  <EntityIdentifier>http://example.com/content/some.video</EntityIdentifier>

  <fru:FRU>

    <fru:Query>//mpeg7:CreationInformation/mpeg7:Creation/mpeg7:Title

</fru:Query>

    <fru:Query>//mpeg7:MediaInformation/mpeg7:MediaProfile/mpeg7:MediaFormat/mpeg7:FileFormat</fru:Query>

  </fru:FRU>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeContentRequest>

The server processes the request (i.e., passes the fru:FRU element to the FRU Request Processor) and responds with a GetDescribeContentResponse message containing the mpeg7s:AccessUnit element with nested mpeg7s:FragementUpdateUnit elements. Each mpeg7s:FragementUpdateUnit element conveys a matching node for the XPATH1 queries from the GetDescribeContentRequest message. The TransactionIdentifier stays the same over an entire session.

<GetDescribeContentResponse>

  <TransactionIdentifier>42</TransactionIdentifier>
  <GetDescribeEntitySuccess>
    <mpeg7s:AccessUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/mpeg7:Mpeg7/mpeg7:Description[1]/mpeg7:MultimediaContent/mpeg7:AudioVisual/mpeg7:CreationInformation/mpeg7:Creation

</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <mpeg7:Title xml:lang="en">Some Video</mpeg7:Title>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/mpeg7:Mpeg7/mpeg7:Description[1]/mpeg7:MultimediaContent/mpeg7:AudioVisual/mpeg7:CreationInformation/mpeg7:Creation

</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <mpeg7:Title xml:lang="de">Irgendein Video</mpeg7:Title>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/mpeg7:Mpeg7/mpeg7:Description[1]/mpeg7:MultimediaContent/mpeg7:AudioVisual/mpeg7:MediaInformation/mpeg7:MediaProfile/mpeg7:MediaFormat/mpeg7:FileFormat</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <mpeg7:Name>mp4</mpeg7:Name>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

    </mpeg7s:AccessUnit>
  </GetDescribeEntitySuccess>
  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeContentResponse>
5.10.2.4 Extension to SID

For the representation of Service Instance Declarations of Describe Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="DescribeContentSIDType">

    <complexContent>

      <extension base="sid:DescribeEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.10.3 Describe Device 

5.10.3.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Describe Device elementary service. 

The Describe Device Protocols allow access to descriptions (or parts thereof) of Device entities. The protocols extend the Describe Entity Protocols defined in 5.10.1.
The Device to be described is identified through its DeviceIdentifier.

Device metadata formats are specified by the conformance profiles in ISO/IEC 23006-3 2nd edition.

5.10.3.2 Set Describe Device Protocol

5.10.3.2.1 Interfaces and protocol specification

The Set Describe Device Protocol specifies how to set the description (or parts thereof) of a Device entity. The protocol extends the Set Describe Entity Protocol defined in 5.10.1.2.1, from which it inherits the protocol specification.

5.10.3.2.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  SetDescribeDeviceProtocol                       -->

  <!-- ################################################ -->
  <!-- Definition of SetDescribeDeviceRequest -->

  <element name="SetDescribeDeviceRequest" type="mpegm:SetDescribeEntityRequestType"/>

  <!-- Definition of SetDescribeDeviceResponse -->

  <element name="SetDescribeDeviceResponse" type="mpegm:SetDescribeEntityResponseType"/>

5.10.3.2.3 Semantics of protocol data format
Semantics of the SetDescribeDeviceRequest:
	Name
	Definition

	SetDescribeDeviceRequest
	Protocol message sent from the client to the server in order to set the description (or parts thereof) of a Device entity.


Semantics of the SetDescribeDeviceResponse:

	Name
	Definition

	SetDescribeDeviceResponse
	Protocol message sent from the server to the client to indicate whether the protocol was carried out with success or otherwise.


5.10.3.2.4 Example

EXAMPLE
This example shows the run of the Set Describe Device Protocol. The participants use the conformance level "strict", constraining the representation format of Device metadata to MPEG‑21 DIA UED. The client sends a SetDescribeDeviceRequest message to the server, containing a full description of the Device.
<SetDescribeDeviceRequest>

  <TransactionIdentifier>36</TransactionIdentifier>

  <EntityIdentifier>urn:example:device:some.device</EntityIdentifier>

  <mpeg7s:AccessUnit>

    <mpeg7s:FragmentUpdateUnit>

      <mpeg7s:FUCommand>replaceNode</mpeg7s:FUCommand>

      <mpeg7s:FUContext>/.</mpeg7s:FUContext>

      <mpeg7s:FUPayload>

        <dia:DIA>

          <!-- Full Description goes here... -->

        </dia:DIA>

      </mpeg7s:FUPayload>

    </mpeg7s:FragmentUpdateUnit>

  </mpeg7s:AccessUnit>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeDeviceRequest>
The server processes the request (i.e., sets the description for the Device) and responds with a SetDescribeDeviceResponse message. The TransactionIdentifier stays the same over an entire session.

<SetDescribeDeviceResponse>

  <TransactionIdentifier>36</TransactionIdentifier>

  <SetDescribeEntitySuccess/>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeDeviceResponse>
5.10.3.3 Get Describe Device Protocol

5.10.3.3.1 Interfaces and protocol specification

The Get Describe Device Protocol specifies how to get the description (or parts thereof) of a Device entity. The protocol extends the Get Describe Entity Protocol defined in 5.10.1.3.2, from which it inherits the protocol specification.

5.10.3.3.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  GetDescribeDeviceProtocol                       -->

  <!-- ################################################ -->
  <!-- Definition of GetDescribeDeviceRequest -->

  <element name="GetDescribeDeviceRequest" type="mpegm:GetDescribeEntityRequestType"/>

  <!-- Definition of GetDescribeDeviceResponse -->

  <element name="GetDescribeDeviceResponse" type="mpegm:GetDescribeEntityResponseType"/>

5.10.3.3.3 Semantics of protocol data format
Semantics of the GetDescribeDeviceRequest:
	Name
	Definition

	GetDescribeDeviceRequest
	Protocol message sent from the client to the server in order to get the description (or parts thereof) of a Device entity.


Semantics of the GetDescribeDeviceResponse:

	Name
	Definition

	GetDescribeDeviceResponse
	Protocol message sent from the server to the client to convey the description (or parts thereof) of the Device entity requested through the preceding GetDescribeDeviceRequest message.


5.10.3.3.4 Example
EXAMPLE
This example shows the run of the Get Describe Device Protocol. The participants use the conformance level "strict", constraining the representation format of Device metadata to MPEG‑21 DIA UED. The client sends a GetDescribeDeviceRequest message to the server, requesting the full description of the Device.
<GetDescribeDeviceRequest>

  <TransactionIdentifier>42</TransactionIdentifier>

  <EntityIdentifier>urn:example:device:some.device</EntityIdentifier>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeDeviceRequest>

The server processes the request (i.e., packs the description into an mpeg7s:FragmentUpdateUnit element) and responds with a GetDescribeDeviceResponse message containing the mpeg7s:AccessUnit element with a nested mpeg7s:FragementUpdateUnit element. The TransactionIdentifier stays the same over an entire session.

NOTE
Unlike the SetDescribeContentRequest message in 5.10.3.2.4, the mpeg7s:FUCommand is set to "addNode" because the client is expected to have no prior description of the Device.

<GetDescribeDeviceResponse>

  <TransactionIdentifier>42</TransactionIdentifier>
  <GetDescribeEntitySuccess>
    <mpeg7s:AccessUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/.</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <dia:DIA>

            <!-- Full Description goes here ... -->

          </dia:DIA>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

    </mpeg7s:AccessUnit>

  </GetDescribeEntitySuccess>
  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeDeviceResponse>
5.10.3.4 Extension to SID

For the representation of Service Instance Declarations of Describe Device, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="DescribeDeviceSIDType">

    <complexContent>

      <extension base="sid:DescribeEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.10.4 Describe Service 

5.10.4.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Describe Service elementary service. 

The Describe Service Protocols allow access to descriptions (or parts thereof) of Service Instance Declarations (SIDs). The protocols extend the Describe Entity Protocols defined in 5.10.1.
The Service Instance Declaration to be described is identified through its SIDIdentifier.

Service Instance Declaration metadata formats are specified by the conformance profiles in ISO/IEC 23006-3 2nd edition.

5.10.4.2 Set Describe Service Protocol

5.10.4.2.1 Interfaces and protocol specification

The Set Describe Service Protocol specifies how to set the description (or parts thereof) of a Service entity. The protocol extends the Set Describe Entity Protocol defined in 5.10.1.2.1, from which it inherits the protocol specification.

5.10.4.2.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  SetDescribeServiceProtocol                       -->

  <!-- ################################################ -->
  <!-- Definition of SetDescribeServiceRequest -->

  <element name="SetDescribeServiceRequest" type="mpegm:SetDescribeEntityRequestType"/>

  <!-- Definition of SetDescribeServiceResponse -->

  <element name="SetDescribeServiceResponse" type="mpegm:SetDescribeEntityResponseType"/>

5.10.4.2.3 Semantics of protocol data format
Semantics of the SetDescribeServiceRequest:
	Name
	Definition

	SetDescribeServiceRequest
	Protocol message sent from the client to the server in order to set the description (or parts thereof) of a Service entity.


Semantics of the SetDescribeServiceResponse:

	Name
	Definition

	SetDescribeServiceResponse
	Protocol message sent from the server to the client to indicate whether the protocol was carried out with success or otherwise.


5.10.4.2.4 Example

EXAMPLE
This example shows the run of the Set Describe Service Protocol. The participants use the conformance level "strict", constraining the representation format of Service Instance Declaration to the XML Schema definition for Service Instance Declaration provided in Annex D. The client sends a SetDescribeServiceRequest message to the server, containing a full description of the Service Instance Declaration.
<SetDescribeServiceRequest>

  <TransactionIdentifier>36</TransactionIdentifier>

  <EntityIdentifier>urn:example:service:instances:some.service:example.implementation</EntityIdentifier>

  <mpeg7s:AccessUnit>

    <mpeg7s:FragmentUpdateUnit>

      <mpeg7s:FUCommand>replaceNode</mpeg7s:FUCommand>

      <mpeg7s:FUContext>/.</mpeg7s:FUContext>

      <mpeg7s:FUPayload>

        <sid:ServiceInstanceDeclaration>
          <sid:Name>Example Implementation of Some Service</sid:Name>

          <sid:GeneralServiceDefinition>urn:example:service:some.service</sid:GeneralServiceDefinition>

          <!-- Full Description goes here ... -->

        </sid:ServiceInstanceDeclaration>

      </mpeg7s:FUPayload>

    </mpeg7s:FragmentUpdateUnit>

  </mpeg7s:AccessUnit>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeServiceRequest>
The server processes the request (i.e., sets the description for the Service) and responds with a SetDescribeServiceResponse message. The TransactionIdentifier stays the same over an entire session.

<SetDescribeServiceResponse>

  <TransactionIdentifier>36</TransactionIdentifier>

  <SetDescribeEntitySuccess/>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeServiceResponse>
5.10.4.3 Get Describe Service Protocol

5.10.4.3.1 Interfaces and protocol specification

The Get Describe Service Protocol specifies how to get the description (or parts thereof) of a Service entity. The protocol extends the Get Describe Entity Protocol defined in 5.10.1.3.2, from which it inherits the protocol specification.

5.10.4.3.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  GetDescribeServiceProtocol                       -->

  <!-- ################################################ -->
  <!-- Definition of GetDescribeServiceRequest -->

  <element name="GetDescribeServiceRequest" type="mpegm:GetDescribeEntityRequestType"/>

  <!-- Definition of GetDescribeServiceResponse -->

  <element name="GetDescribeServiceResponse" type="mpegm:GetDescribeEntityResponseType"/>

5.10.4.3.3 Semantics of protocol data format
Semantics of the GetDescribeServiceRequest:
	Name
	Definition

	GetDescribeServiceRequest
	Protocol message sent from the client to the server in order to get the description (or parts thereof) of a Service entity.


Semantics of the GetDescribeServiceResponse:

	Name
	Definition

	GetDescribeServiceResponse
	Protocol message sent from the server to the client to convey the description (or parts thereof) of the Service entity requested through the preceding GetDescribeServiceRequest message.


5.10.4.3.4 Example

EXAMPLE
This example shows the run of the Get Describe Service Protocol. The participants use the conformance level "strict", constraining the representation format of Service Instance Declaration to the XML Schema definition for Service Instance Declaration provided in Annex D. The client sends a GetDescribeServiceRequest message to the server, requesting the full description of the Service Instance Declaration.
<GetDescribeServiceRequest>

  <TransactionIdentifier>42</TransactionIdentifier>

  <EntityIdentifier>urn:example:service:instances:some.service</EntityIdentifier>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeServiceRequest>
The server processes the request (i.e., packs the description into an mpeg7s:FragmentUpdateUnit element) and responds with a GetDescribeServiceResponse message containing the mpeg7s:AccessUnit element with a nested mpeg7s:FragementUpdateUnit element. The TransactionIdentifier stays the same over an entire session.

NOTE
Unlike the SetDescribeContentRequest message in 5.10.3.2.4, the mpeg7s:FUCommand is set to "addNode" because the client is expected to have no prior description of the Service Instance Declaration.

<GetDescribeServiceResponse>

  <TransactionIdentifier>42</TransactionIdentifier>

  <GetDescribeEntitySuccess>

    <mpeg7s:AccessUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/.</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <sid:ServiceInstanceDeclaration>

            <!-- Full Description goes here ... -->

          </sid:ServiceInstanceDeclaration>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

    </mpeg7s:AccessUnit>

  </GetDescribeEntitySuccess>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeServiceResponse>
5.10.4.4 Extension to SID

For the representation of Service Instance Declarations of Describe Service, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="DescribeServiceSIDType">

    <complexContent>

      <extension base="sid:DescribeEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.10.5 Describe User 

5.10.5.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Describe User elementary service. 

The Describe User Protocols allow access to descriptions (or parts thereof) of User entities. The protocols extend the Describe Entity Protocols defined in 5.10.1.
The User to be described is identified through its UserIdentifier.

User metadata formats are specified by the conformance profiles in ISO/IEC 23006-3 2nd edition.

5.10.5.2 Set Describe User Protocol

5.10.5.2.1 Interfaces and protocol specification

The Set Describe User Protocol specifies how to set the description (or parts thereof) of a User entity. The protocol extends the Set Describe Entity Protocol defined in 5.10.1.2.1, from which it inherits the protocol specification.

5.10.5.2.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  SetDescribeUserProtocol                         -->

  <!-- ################################################ -->
  <!-- Definition of SetDescribeUserRequest -->

  <element name="SetDescribeUserRequest" type="mpegm:SetDescribeEntityRequestType"/>

  <!-- Definition of SetDescribeUserResponse -->

  <element name="SetDescribeUserResponse" type="mpegm:SetDescribeEntityResponseType"/>

5.10.5.2.3 Semantics of protocol data format
Semantics of the SetDescribeUserRequest:
	Name
	Definition

	SetDescribeUserRequest
	Protocol message sent from the client to the server in order to set the description (or parts thereof) of a User entity.


Semantics of the SetDescribeUserResponse:

	Name
	Definition

	SetDescribeUserResponse
	Protocol message sent from the server to the client to indicate whether the protocol was carried out with success or otherwise.


5.10.5.2.4 Example
EXAMPLE
This example shows the run of the Set Describe User Protocol. The participants use the conformance level "strict", constraining the representation format of User metadata to MPEG‑7 MDS with a user profile extension. The client sends a SetDescribeUserRequest message to the server, containing an update to the already existing User description. The mpeg7s:FragmentUpdateUnit of the message specifies that the genre "Thriller" shall be added to the User's preferences. 
<SetDescribeUserRequest>

  <TransactionIdentifier>54</TransactionIdentifier>

  <EntityIdentifier>urn:example:user:john.doe</EntityIdentifier>

  <mpeg7s:AccessUnit>

    <mpeg7s:FragmentUpdateUnit>

      <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

      <mpeg7s:FUContext>

/dia:DIA/dia:Description/dia:UsageEnvironmentProperty/dia:User/dia:UserCharacteristic[3]/dia:UsagePreferences/mpeg7:FilteringAndSearchPreferences/mpeg7:ClassificationPreferences</mpeg7s:FUContext>

      <mpeg7s:FUPayload>

        <mpeg7:Genre href="urn:mpeg:mpeg7:cs:GenreCS:2001:6.8">

          <mpeg7:Name>Thriller</mpeg7:Name>

        </mpeg7:Genre>

      </mpeg7s:FUPayload>

    </mpeg7s:FragmentUpdateUnit>

  </mpeg7s:AccessUnit>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeUserRequest>
The server processes the request (i.e., updates the description of the User) and responds with a SetDescribeUserResponse message. The TransactionIdentifier stays the same over an entire session.

<SetDescribeUserResponse>

  <TransactionIdentifier>54</TransactionIdentifier>

  <SetDescribeEntitySuccess/>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</SetDescribeUserResponse>
5.10.5.3 Get Describe User Protocol

5.10.5.3.1 Interfaces and protocol specification

The Get Describe User Protocol specifies how to get the description (or parts thereof) of a User entity. The protocol extends the Get Describe Entiy Protocol defined in 5.10.1.3.1, from which it inherits the protocol specification.

5.10.5.3.2 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  GetDescribeUserProtocol                         -->

  <!-- ################################################ -->
  <!-- Definition of GetDescribeUserRequest -->

  <element name="GetDescribeUserRequest" type="mpegm:GetDescribeEntityRequestType"/>

  <!-- Definition of GetDescribeUserResponse -->

  <element name="GetDescribeUserResponse" type="mpegm:GetDescribeEntityResponseType"/>

5.10.5.3.3 Semantics of protocol data format
Semantics of the GetDescribeUserRequest:
	Name
	Definition

	GetDescribeUserRequest
	Protocol message sent from the client to the server in order to get the description (or parts thereof) of a User entity.


Semantics of the GetDescribeUserResponse:

	Name
	Definition

	GetDescribeUserResponse
	Protocol message sent from the server to the client to convey the description (or parts thereof) of the User entity requested through the preceding GetDescribeUserRequest message.


5.10.5.3.4 Examples

EXAMPLE 1
This example shows the run of the Get Describe User Protocol. The participants use the conformance level "strict", constraining the representation format of User metadata to MPEG‑7 MDS with a given UserProfile extension and a Payment extension. The client sends a GetDescribeUserRequest message to the server, requesting the usage history of another user. 

NOTE
The namespace prefix "dia" is registered for the GetDescribeUserRequest element although it is never used by any XML elements. However, it is required in order to correctly interpret the XPATH1 query of the fru:FRU element.
<GetDescribeUserRequest 
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS">

  <TransactionIdentifier>8128</TransactionIdentifier>

  <EntityIdentifier>urn:example:user:john.doe</EntityIdentifier>

  <fru:FRU>

    <fru:Query fru:levelDepth="-1">
//dia:User/dia:UserCharacteristic/dia:UsageHistory</fru:Query>

  </fru:FRU>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeUserRequest>

The server processes the request (i.e., passes the fru:FRU element to the FRU Request Processor) and responds with a GetDescribeUserResponse message containing the mpeg7s:AccessUnit element with a nested mpeg7s:FragementUpdateUnit element. The mpeg7s:FragementUpdateUnit element conveys the matching node for the XPATH1 query from the GetDescribeUserRequest message. The TransactionIdentifier stays the same over an entire session.

NOTE
Again, the "dia" namespace prefix is registered for the message although it is only needed to correctly interpret the navigation path of the mpeg7s:FUContext element.
<GetDescribeUserResponse 
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS">

  <TransactionIdentifier>8128</TransactionIdentifier>
  <getDescribeEntitySuccess>
    <mpeg7s:AccessUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/dia:DIA/dia:Description/dia:UsageEnvironmentProperty/dia:User/dia:UserCharacteristic[4]/dia:UsageHistory</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <mpeg7:UserActionHistory>

            <mpeg7:ObservationPeriod>

              <mpeg7:TimePoint>2010-02-21T00:00:00+01:00</mpeg7:TimePoint>

              <mpeg7:Duration>P1D</mpeg7:Duration>

            </mpeg7:ObservationPeriod>

            <mpeg7:UserActionList numOfInstances="1" totalDuration="PT1H31M">

              <mpeg7:ActionType href="urn:mpeg:mpeg7:cs:ActionTypeCS:2001:1.2">

                <mpeg7:Name>PlayStream</mpeg7:Name>

              </mpeg7:ActionType>

            </mpeg7:UserActionList>

          </mpeg7:UserActionHistory>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

    </mpeg7s:AccessUnit>

  </getDescribeEntitySuccess>
  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeUserResponse>
EXAMPLE 2
This example shows the run of the Get Describe User Protocol. The participants use the conformance level "strict", constraining the representation format of User metadata to MPEG‑7 MDS with a UserProfile extension and a Payment extension. The client sends a GetDescribeUserRequest message to the server, requesting the reputation of another user. 

NOTE
The namespace prefix "dia" is registered for the GetDescribeUserRequest element although it is never used by any XML elements. However, it is required in order to correctly interpret the XPATH1 query of the fru:FRU element.
<GetDescribeUserRequest 
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS">

  <TransactionIdentifier>8129</TransactionIdentifier>

  <EntityIdentifier>urn:example:user:john.doe</EntityIdentifier>

  <fru:FRU>

    <fru:Query fru:levelDepth="-1">
//dia:User/dia:UserCharacteristic/DefaultRecordList</fru:Query>

  </fru:FRU>

  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeUserRequest>

The server processes the request (i.e., passes the fru:FRU element to the FRU Request Processor) and responds with a GetDescribeUserResponse message containing the mpeg7s:AccessUnit element with a nested mpeg7s:FragementUpdateUnit element. The mpeg7s:FragementUpdateUnit element conveys the matching node for the XPATH1 query from the GetDescribeUserRequest message. The TransactionIdentifier stays the same over an entire session.

NOTE
Again, the "dia" namespace prefix is registered for the message although it is only needed to correctly interpret the navigation path of the mpeg7s:FUContext element.
<GetDescribeUserResponse 
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS">

  <TransactionIdentifier>8129</TransactionIdentifier>
  <GetDescribeEntitySuccess>
    <mpeg7s:AccessUnit>

      <mpeg7s:FragmentUpdateUnit>

        <mpeg7s:FUCommand>addNode</mpeg7s:FUCommand>

        <mpeg7s:FUContext>/dia:DIA/dia:Description/dia:UsageEnvironmentProperty/dia:User/dia:UserCharacteristic[5]/DefaultRecordList</mpeg7s:FUContext>

        <mpeg7s:FUPayload>

          <DefaultRecord type="custom:ExtendedDefaultRecord">

            <IssuerID>urn:example:payment-SP:some.bank
</IssuerID>
            <UserID>urn:example:user:john.doe</UserID>

            <!-- Custom data on payment default of the user... -->

            <dsig:Signature>

              <!-- Signature goes here ... -->

            </dsig:Signature>
          </DefaultRecord>

        </mpeg7s:FUPayload>

      </mpeg7s:FragmentUpdateUnit>

    </mpeg7s:AccessUnit>

  </GetDescribeEntitySuccess>
  <!-- Signature of this message: -->

  <dsig:Signature>

    <!-- Signature goes here ... -->

  </dsig:Signature>

</GetDescribeUserResponse>
5.10.5.4 Extension to SID

For the representation of Service Instance Declarations of Describe User, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="DescribeUserSIDType">

    <complexContent>

      <extension base="sid:DescribeEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>

5.11 The Identify Services

5.11.1 Identify Content 

5.11.1.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Identify Content elementary service. 

This Elementary Service enables a User to obtain an Identifier to a Digital Item or any of its component elements. The response should be either an identifier or an identified DI or a reference to it.

5.11.1.2 Interfaces and protocol specification

The Identify Content Protocol is as follows:

	Steps
	User
	Service Provider

	1. 
	A User sends a IdentifyContentRequest message. This message should contain a DI to be identified.
	

	2. 
	
	The SP sends back a message containg an identifier or a hash of the identified data or an identified DI or a reference to it using a IdentifyContentResponse.


5.11.1.3 Syntax of protocol data format

<!-- ################################################ -->

<!--  Identify Content                                -->

<!-- ################################################ -->
<!-- Definition of IdentifyContentRequest -->

<element name="IdentifyContentRequest" type="mpegm:IdentifyContentRequestType"/>

  <complexType name="IdentifyContentRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContentEntity" type="mpegmb:ContentEntityType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<!-- Definition of IdentifyContentResponse -->

<element name="IdentifyContentResponse" type="mpegm:IdentifyContentResponseType"/>

  <complexType name="IdentifyContentResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="IdentifyContentSuccess" type="mpegm:IdentifyContentSuccessType"/>

          <element name="IdentifyContentFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="IdentifyContentSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="IdentifiedContent"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.11.1.4 Semantics of protocol data format

Semantics of the IdentifyContentRequest:
	Name
	Definition

	IdentifyContentRequest
	The message for creating a request for IdentifyContent

	IdentifyContentRequestType
	Top-level type for IdentifyContentRequest. IdentifyContentRequestType extends ProtocolRequestType.


Semantics of the IdentifyContentRequestType:
	Name
	Definition

	ContentEntity
	a Digital Item to be identified or a reference to it.


Semantics of the IdentifyContentResponse:
	Name
	Definition

	IdentifyContentResponse
	The response contains the result of the IdentifyContent Service.

	IdentifyContentResponseType 
	Top-level type for IdentifyContentResponse. IdentifyContentResponseType extends  ProtocolSuccessType.

If successful it contains the identified digital item or the identifier of the identified data.

	IdentifyContentSuccess
	Response in case of success.

	IdentifyContentFailure
	Response in case of failure.


Semantics of the IdentifyContentSuccessType:
	Name
	Definition

	IdentifiedContent
	The identified Digital Item or a reference to it.


5.11.1.5 Extension to SID

For the representation of Service Instance Declarations of Identify Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="IdentifyContentSIDType">

    <complexContent>
      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.11.2 Identify Contract 

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Identify Contract Protocol. 

This Elementary Service enables a User to obtain an Identifier to a Contract. The response should be the identifier or the general failure message.

The Service Provider providing the Identify Contract Service keeps a store of Contracts, after their proper registration done by the Identify operation. The Identify operation may be used in two different function situations: to register a new contract, or to obtain their already existing identification.

Identify Contract allows Users to assign Identifiers to Contracts in a multimedia content value chain. 

5.11.2.1 Interfaces and protocol specification

The Identify Content Protocol is as follows:

	Steps
	User
	Service Provider

	1. 
	A User sends a IdentifyContractRequest message. This message should contain a MPEG-21 Part 20 Contract to be identified.
	

	2. 
	
	The SP sends back a message containg an identifier or a hash of the identified data or an identified Contract or a reference to it using a IdentifyContractResponse.


5.11.2.2 Syntax of protocol data format
<element name="IdentifyContractRequest" type="mpegm:IdentifyContractRequestType"/>

<complexType name="IdentifyContractRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="ContractEntity" type="mpegmb:ContractEntityType"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>

<element name="IdentifyContractResponse" type="mpegm:IdentifyContractResponseType"/>
  <complexType name="IdentifyContractResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="IdentifyContractSuccess" type="mpegm:IdentifyContractSuccessType"/>

            <element name="IdentifyContractFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<complexType name="IdentifyContractSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="IdentifiedContractEntity" type="mpegmb:ContractEntityType" minOccurs="0"/>

      </sequence>
    </extension>

  </complexContent>

</complexType>
Semantics of the IdentifyContractRequest:
	Name
	Definition

	IdentifyContractRequest
	The Request to Identify a Contract.

	ContractEntity
	A MPEG-21 CEL contract as described in 5.2.2.10.


Semantics of the IdentifyContractResponse:
	Name
	Definition

	IdentifyContractResponse
	The response to identify a Contract.

	IdentifyContractFailure
	Sent in case of failure, of type mpegmb:ProtocolFailureType

	IdentifyContractSuccess
	Sent in case of success, and of type mpegm:IdentifyContractSuccessType

	IdentifyContractSuccessType
	Container of the contract identifier

	IdentifiedContractEntity
	The contract containing the requested identifier or the identifier itself.


5.11.2.3 Extension to SID

For the representation of Service Instance Declarations of Identify Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="IdentifyContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.11.3 Identify Device 

5.11.3.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Identify Device elementary service. 

This Elementary Service enables a User to identify a Device (obtain a certificate related to the Device) from a Identify Device Service Provider (e.g., a Certification Authority).
5.11.3.2 Interfaces and protocol specification

The Identify Device Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client generates an IdentifyDeviceRequest message containing the description of its hardware and software characteristics and its own certificate or public key and sends the message to the Service Provider.
	

	2. 
	
	The SP verifies the digital signature of the message if present.

	3. 
	
	The SP extracts the information from the message and decides whether to accept the request. In both cases generates an IdentifyDeviceResponse message containing either the IdentifyDeviceResponseSuccess element indicating the successful completion of the Protocol, or the IdentifyDeviceResponseFailure element indicating the reason of failure. 

For success response, it returns the device's certificate signed by the server.


5.11.3.3 Syntax of protocol data format

<!-- Definition of IdentifyDeviceRequest -->

<element name="IdentifyDeviceRequest" type="mpegm:IdentifyDeviceRequestType"/>

  <complexType name="IdentifyDeviceRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="DeviceKey" type="dsig:KeyInfoType" minOccurs="0"/>

          <element ref="mpeg4ipmp:TerminalID" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<!-- Definition of IdentifyDeviceResponse -->

<element name="IdentifyDeviceResponse" type="mpegm:IdentifyDeviceResponseType"/>

  <complexType name="IdentifyDeviceResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="IdentifyDeviceSuccess" type="mpegm:IdentifyDeviceSuccessType"/>

          <element name="IdentifyDeviceFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="IdentifyDeviceSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="DeviceKey" type="dsig:KeyInfoType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.11.3.4 Semantics of protocol data formart

Semantics of the IdentifyDeviceRequest:
	Name
	Definition

	IdentifyDeviceRequest
	The message for creating a request for IdentifyDevice

	DeviceIdentificerRequestType
	Top-level type for IdentifyDeviceRequest. IdentifyDeviceRequestType extends ProtocolRequestType.

	DeviceKey
	The digital certificate or public key of the device requesting an identifier.

	mpeg4ipmp:TerminalID
	Element describing the hardware and software characteristics of the device as defined in ISO/IEC 14496-13.


Semantics of the IdentifyDeviceResponse:
	Name
	Definition

	IdentifyDeviceResponse
	The message conveys the Result attribute indicating whether the Protocol was successful or not.

	IdentifyDeviceResponseType
	Top-level type for IdentifyDeviceResponse. IdentifyDeviceResponseType extends ProtocolResponseType.

	IdentifyDeviceResponseSuccess
	Response in case of success.

	IdentifyDeviceResponseFailure
	Response in case of failure.


Semantics of the IdentifyDeviceResponseSuccessType:
	Name
	Definition

	IdentifyDeviceResponseSuccessType
	IdentifyDeviceResponseSuccessType extends ProtocolSuccessType.

	DeviceKey
	The device's certificate signed by the device identification service provider.


5.11.3.5 Extension to SID

For the representation of Service Instance Declarations of Identify Device, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="IdentifyDeviceSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.12 The Negotiate Services

5.12.1 Negotiate Entity 

5.12.1.1 Introduction

The negotiation protocol allows two parties to reach up an agreement on a given item. One of the party will start a negotiation defining which item is the object of the negotiation and which  will be the negotiable elements related to the item. 

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the abstract Negotiate Entity Protocol. 

The Negotiate Entity Protocol assumes that there are in general 3 actors:
f) Owner (OW) of the Negotiation is the party that first makes recourse to Negotiation Services. This could be anyone willing to buy or sell rights to an item. Owner can be anyone wishing to acquire rights to that item. Every negotiation can have only one OW.

g) Participants (PT) in the Negotiation is any party willing to participate in the negotiation. It’s important to consider that we can have several simultaneous participants willing to apply for the same call.

h) Negotiate License (NL) Service Provider (NLSP) handling negotiations between Owner and Participants.

The actors involved in this proposal are represented in Figure 1 below (note that an Owner can assume either the Seller role or a Buyer role. In the first case the participants will result to be Buyers, in the second case Sellers).
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Figure 1 — Actors in a negotiation system.

5.12.1.2 General Considerations

During the negotiation process there are several common steps that will take place in order to implement a successful negotiation. The main steps are the following:

Owner decides to set up a Negotiation: This phase contains all activities related to setting-up a negotiation. Owner can either be willing to buy certain goods/services or content or can even decide to sell something that is of interest for a certain group of participants. In particular this means to select a negotiation model template from the repository and to configure the negotiation according to the specific business requirements of the negotiation owner. Owner can decide:
· To use one of the several negotiation model templates provided by the system: English Auction, Dutch Auction, Reverse Auction and more. 

· To add information that Owner expects will appear in the License or Contract template that will eventually be agreed between Owner and Participant. 

· Whether the negotiation is public (open to all) or private (restricted to a subgroup specified in the request).
The Negotiation evolves through the following phases:
i) Setup Negotiation: The Owner creates a message to be sent to the SP in order to start a negotiation. This message will indicate whether the negotiation will be public or private, which item will be negotiated and which parameters related to the item will be negotiable (so-called Issues) and under which range of values (Conditions).
j) Admission to Negotiation: This phase allows participants to join the negotiation advertised by SP. The SP will acknowledge participants whether they are admitted or not to the negotiation. 

k) Offer: Participants and Owner exchange a set of messages where one of the party sends an offer or a counter offer for all or for some negotiable parameters. Moreover a response to this message will contain either the acceptance of a proposed value or an different proposal for a given Issues. A consistent amount of messages can be exchanged at this stage. When the parties reach an agreement on all the issues it is possible to pass to the final stage where the negotiation is finalized.

l) Agreement: This phase ends the negotitation when owner receives a satisfying offer from a participant.
5.12.1.3 Interfaces and protocol specification
The Negotiate Entity Protocol is as follows:

	Steps
	Owner
	Service Provider
	Participants

	1. 
	A Buyer initiates a new multiparty negotiation license by sending a SetupNegotiationRequest message.
	
	

	2. 
	
	The SP releases a NegotiationID to the Owner sending him a SetupNegotiationResponse message.
	

	3. 
	
	
	Participants request to join negotiation by sending an AdmissionRequest message.

	4. 
	
	The SP decides whether to accept or not the request for admission to negotiation with the AdmissionResponse message.
	

	5. 
	
	
	A Participant sends an OfferEntityRequest message to provide an offer for item.

	6. 
	
	The SP forwards the request for offers to the owner using an OfferEntityRequest message.
	

	7. 
	The Owner accepts the negotiation by sending an OfferEntityResponse message.
	
	

	8. 
	
	The SP forwards the message with the decision of the owner with an OfferEntityResponse message.
	

	9. 
	
	
	The Participant receiving a succesful response may terminate negotiation by sending an AgreementEntityRequest message asking to finalize the negotiation.

	10. 
	
	The SP forwards to the Owner the agreement request with an AgreementEntityRequest message.
	

	11. 
	The Owner answers to the final agreement with an AgreementEntityResponse .
	
	

	12. 
	
	The SP notifies the Participants about the agreement requested to the Owner with a AgreementEntityResponse message.
	


5.12.1.4 SetupNegotiation

These messages are exchanged to define a negotiation and all the parameters that will be involved in the negotiation, including:
· an Owner, who is starting the negotiation;

· an optional set of Participants, specified whether:

· only specific actors are allowed to be involved in a negotiation by the SP or 

· the negotiation will be public to anyone who wish to participate;

· an item, the object of the negotiation (e.g., a license);

· a set of issues, the elements the are really negotiable;

· one or more proposed values for each Issue.

5.12.1.4.1 Syntax of protocol data format
<!-- ################################################ -->

<!--  Negotiate Entity                                -->

<!-- ################################################ -->
<!-- Definition of SetupNegotiationRequest -->

<element name="SetupNegotiationRequest" type="mpegm:SetupNegotiationRequestType"/>

  <complexType name="SetupNegotiationRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="NegotiationName" type="string" minOccurs="0"/>

        <element name="NegotiationModel" type="mpeg7:ControlledTermUseType">
          <annotation>

            <documentation xml:lang="en">

              Proposed Classification Scheme: urn:mpeg:mpegM:cs:03-es-NS:2011:AuctionModelCS
            </documentation>

          </annotation>

        </element>

        <element name="Description" type="mpeg7:TextAnnotationType" minOccurs="0"/>

        <element name="Owner" type="mpegmb:UserEntityType"/>

        <element name="Participant" type="mpegmb:UserEntityType" minOccurs="0" maxOccurs="unbounded"/>

        <element name="NegotiationItemTemplate" type="mpegmb:EntityBaseType"/>

        <element name="IssueOffer" type="mpegm:IssueOfferType" maxOccurs="unbounded"/>

      </sequence>

      <attribute name="publish" type="boolean" use="optional" default="true"/>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="IssueOfferType">

  <sequence>

    <element name="Issue" type="mpegm:IssueType"/>

    <element name="ProposedValue" type="anyType" minOccurs="0" maxOccurs="unbounded"/>

    <element name="Description" type="mpeg7:TextAnnotationType" minOccurs="0"/>

  </sequence>

  <attribute name="accepted" type="boolean" use="optional" default="false"/>

  </complexType>

  <complexType name="IssueType">

  <choice>

    <element name="XPath" type="anyURI"/>

    <element name="Term" type="mpeg7:ControlledTermUseType">
      <annotation>

        <documentation xml:lang="en">

          Proposed Classification Scheme: urn:mpeg:mpegM:cs:03-es-NS:2011:IssueTypeCS

        </documentation>

      </annotation>

    </element>

  </choice>

  </complexType>
<!-- Definition of SetupNegotiationResponse -->

<element name="SetupNegotiationResponse" type="mpegm:SetupNegotiationResponseType"/>

  <complexType name="SetupNegotiationResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <choice>

        <element name="SetupNegotiationSuccess" type="mpegm:SetupNegotiationSuccessType"/>

        <element name="SetupNegotiationFailure" type="mpegmb:ProtocolFailureType"/>

      </choice>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="SetupNegotiationSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <sequence>

        <element name="NegotiationIdentifier" type="anyURI"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>
5.12.1.4.2 Semantics of protocol data format

Semantics of the SetupNegotiationRequest:
	Name
	Definition

	SetupNegotiationRequest
	This message from the owner launches the negotiation using the supplied parameters.

	NegotiationName
	The name given to the negotiation.

	NegotiationModel
	The negotiation model that is used for the negotiation. 
An example of a ClassificationScheme is the AuctionModelCS (urn:mpeg:mpegM:cs:03-es-NS:2011:AuctionModelCS) defined in G.2.

	Description
	A description of the negotiation.

	Owner
	The negotiation owner. This is typically the party initiating the negotiation.

	Participant
	One or more participants that can be involved exclusively by the Owner in the negotiation. 
If at least one Participant is specified, the publish attribute is typically set to false.

	NegotiationItemTemplate
	The Entity under negotiation (e.g., a license or a contract).

	IssueOffer
	The NegotiationIssueType that describes the issues related with the negotiation. 
All issues that are left blank in the NegotiationItemTemplate must be listed.

The accepted attribute of all IssueOffer elements must be set to false in the SetupNegotiationRequest message.

	publish
	Attribute indicating whether the negotiation shall be public (e.g., the SP will be able to advertise it) or not. 

If the negotiation is public, other Users may find and join this negotiation.

NOTE
The mechanisms for publication and discovery of negotiation is out of the scope of ISO/IEC 23006-4.

If the publish attribute is set to false, at least one Participant must be specified.

The default value is true, indicating a public negotiation.


Semantics of the IssueOfferType:
	Name
	Definition

	Issue
	the that is involved in the negotiation. This actually represents which parameters are really negotiable.

	ProposedValue
	One or more proposed values for the issue. This represents the real offer related to a given issue. 

	Argument
	Further description of the issue offer (e.g., a rationale).

	accepted
	Attribute indicating whether the parties have agreed on a ProposedValue. 

The accepted attribute may only be set to true if exactly one ProposedValue element is provided (i.e., the accepted value).


Semantics of the IssueType:
	Name
	Definition

	XPath
	An issue represented as an XPath into the NegotiationItemTemplate XML infoset (e.g., a REL license Grant) 

	Term
	Semantical specification of the issue. 
An example of a ClassificationScheme is the IssueTypeCS (urn:mpeg:mpegM:cs:03-es-NS:2011:IssueTypeCS) defined in G.3.


Semantics of the SetupNegotiationResponse:
	Name
	Definition

	SetupNegotiationResponse
	The response to a Setup negotiation request given by NLSP.

	SetupNegotiationSuccess
	Response in case of success.

	SetupNegotiationFailure
	Response in case of failure.


Semantics of the SetupNegotiationSuccessType:
	Name
	Definition

	SetupNegotiationSuccessType
	The SetupNegotiationSuccessType extends ProtocolSuccessType.

	NegotiationIdentifier
	The identifier assigned to the negotiation.


5.12.1.5 Admission

These messages are exchanged between a User an SP, indicating that the User is willing to join the specified negotiation as a Participant. The SP can accept or reject this request. 

5.12.1.5.1 Syntax of protocol data format

<!-- Definition of AdmissionRequest -->

<element name="AdmissionRequest" type="mpegm:AdmissionRequestType"/>

<complexType name="AdmissionRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="NegotiationIdentifier" type="anyURI"/>

        <element name="Receiver" type="mpegmb:UserEntityType" maxOccurs="unbounded"/>

        <element name="Sender" type="mpegmb:UserEntityType"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>
<!-- Definition of AdmissionResponse -->

<element name="AdmissionResponse" type="mpegm:AdmissionResponseType"/>

<complexType name="AdmissionResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <choice>

        <element name="AdmissionSuccess" type="mpegmb:ProtocolSuccessType"/>

        <element name="AdmissionFailure" type="mpegmb:ProtocolFailureType"/>

      </choice>

    </extension>

  </complexContent>

</complexType>
5.12.1.5.2 Semantics of protocol data format
Semantics of the AdmissionRequest:
	Name
	Definition

	AdmissionRequest
	A request from a participant to join the negotiation process.

	AdmissionRequestType
	Top-level type for AdmissionRequest. AdmissionRequestType  extends ProtocolRequestType.

	Receiver
	Receiver of the message.

	Sender
	Sender of the message.


Semantics of the AdmissionResponse:
	Name
	Definition

	AdmissionResponse
	The message sent by the owner to accept or reject a participant.

	AdmissionResponseType
	Top-level type for AdmissionResponse. AdmissionResponseType extends ProtocolResponseType.

	AdmissionSuccess
	Response in case of success.

	AdmissionFailure
	Response in case of failure.


5.12.1.6 OfferProposal

This will be the messages exchanged among Owner and Participants via SP to define offers and counter-offers that will be involved in a negotiation process.

5.12.1.6.1 Syntax of protocol data format

<!-- Definition of OfferEntityRequestType -->

<element name="OfferEntityRequest" type="mpegm:OfferEntityRequestType"/>

  <complexType name="OfferEntityRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="NegotiationIdentifier" type="anyURI"/>

        <element name="IssueOffer" type="mpegm:IssueOfferType" maxOccurs="unbounded"/>

        <element name="Sender" type="mpegmb:UserEntityType" minOccurs="0"/>

        <element name="Receiver" type="mpegmb:UserEntityType" minOccurs="0" maxOccurs="unbounded"/>

        <element name="OfferIdentifier" type="anyURI"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>
<!-- Definition of OfferEntityResponse -->

<element name="OfferEntityResponse" type="mpegm:OfferEntityResponseType"/>

  <complexType name="OfferEntityResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <choice>

          <element name="OfferSuccess" type="mpegm:OfferSuccessType"/>

          <element name="OfferFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="OfferSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <sequence>

        <element name="IssueOffer" type="mpegm:IssueOfferType" maxOccurs="unbounded"/>

        <element name="OfferIdentifier" type="anyURI"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>  

5.12.1.6.2 Semantics of protocol data format

Semantics of the OfferEntityRequestType:
	Name
	Definition

	OfferRequestType
	OfferRequestType extends ProtocolRequestType.

	NegotiationIdentifier
	the identifier of the negotiation

	IssueOffer
	A set of one or more mpegm:IssueOfferType

	Sender
	The sender of the Offer

	OfferIdentifier
	An identifier for the set of messages exchanged among the Owner and a Participant for negotiating particular issues.


Semantics of the OfferEntityResponseType:
	Name
	Definition

	OfferSuccess
	Response in case of success.

	OfferFailure
	Response in case of failure.


Semantics of the OfferEntityResponseType:
	Name
	Definition

	ProposedValue
	OfferEntityResponseType extends ProtocolResponseType.

	Description
	Response in case of success.

	OfferFailure
	Response in case of failure.


5.12.1.7 AgreementApproval

This is the final message exchanged whether the negotiation reaches an agreement. At this change the message with agreement is sent with a template item to be filled by both parties whther requested, to end up with a final entity (e.g., contract) that is the agreed one by both parties.
5.12.1.7.1 Syntax of protocol data format

<!-- Definition of AgreementEntityRequest -->

<element name="AgreementEntityRequest" type="mpegm:AgreementEntityRequestType"/>

  <complexType name="AgreementEntityRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="FinalItem" type="mpegm:FinalItemType"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="FinalItemType">

  <choice>

    <element name="TemplateEntity" type="mpegmb:EntityBaseType"/>

    <element name="FinalEntity" type="mpegmb:EntityBaseType"/>

  </choice>

  </complexType>
  <!-- Definition of AgreementEntityResponse -->

  <element name="AgreementEntityResponse" type="mpegm:AgreementEntityResponseType"/>

  <complexType name="AgreementEntityResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <choice>

        <element name="AgreementSuccess" type="mpegm:AgreementSuccessType"/>

        <element name="AgreementFailure" type="mpegmb:ProtocolFailureType"/>

      </choice>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="AgreementSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <sequence>

        <element name="FinalItem" type="mpegm:FinalItemType"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>
5.12.1.7.2 Semantics of protocol data format

Semantics of the AgreementEntityRequest:
	Name
	Definition

	AgreementEntityRequest
	an agreement request sent by the participant to finalize the negotiation.


Semantics of the AgreementEntityRequestType:
	Name
	Definition

	AgreementEntityRequestType
	AgreementEntityRequestType extends ProtocolRequestType.

	FinalItem
	The template or final entity exchanged between parties. Usually it is the Owner that accepts all the negotiated issues provided by a Participant via SP.


Semantics of the FinalItemType:
	Name
	Definition

	TemplateEntity
	The template version of the entity negotiated and agreed.

	FinalEntity
	The final and signed version of the entity negotiated and agreed.


Semantics of the AgreementEntityResponse:
	Name
	Definition

	AgreementEntityResponse
	the response given by the Owner to the agreement via SP. 


Semantics of the AgreementEntityResponseType:
	Name
	Definition

	AgreementEntityResponseType
	AgreementEntityResponseType extends ProtocolResponseType.

	AgreementSuccess
	Response in case of success of type mpegm:AgreementSuccessType

	AgreementFailure
	Response in case of failure.


Semantics of the AgreementEntityResponseType:
	Name
	Definition

	FinalEntity
	The template or final entity forwarded or returned back between parties via SP.


5.12.1.8 Extension to SID

For the representation of Service Instance Declarations of Negotiate Entity, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="NegotiateEntitySIDType" abstract="true">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.12.2 Negotiate Contract 
5.12.2.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Negotiate Contract elementary service. 

The Negotiate Contract elementary service is based on the abstract Negotiate Entity elementary service defined in 5.12.1.

The item of the negotiation is a CEL Contract represented as mpegmb:ContractEntityType.

5.12.2.2 Interfaces and protocol specification

The Negotiate Contract Protocol extends the abstract Negotiate Entity Protocol defined in 5.12.1.3, from which it inherits the protocol specification.
5.12.2.3 Extension to SID

For the representation of Service Instance Declarations of Negotiate Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="NegotiateContractSIDType">

    <complexContent>

      <extension base="sid:NegotiateEntitySIDType"/>
      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.12.2.4 Example
In this example, we assume that the client wants to make a contract about buying a particular content with any seller, who is willing to agree on the price. 

In the first step, the client sends a SetupNegotiationRequest message to the SP and the SP responds affirmative. 
<SetupNegotiationRequest>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <NegotiationModel href="urn:mpeg:mpegM:cs:03-es-NS:2011:AuctionModelCS:1">

    <Name>English Auction</Name>

  </NegotiationModel>

  <Description>

    <FreeTextAnnotation>I want to buy the right to play "James Bond - Casino Royal"</FreeTextAnnotation>

  </Description>  
  <Owner>

    <UserIdentifier>angelo_seller</UserIdentifier>

  </Owner>

    <NegotiationItemTemplate xsi:type="ContractEntityType">

    <ContractRef>http://example.com/my-contract</ContractRef>

    </NegotiationItemTemplate> 

  <IssueOffer>

    <Issue>

      <XPath>//price</XPath>

    </Issue>

    <ProposedValue>100</ProposedValue>

  </IssueOffer>

</SetupNegotiationRequest>
<SetupNegotiationResponse>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <SetupNegotiationSuccess>

    <NegotiationIdentifier>neg:321</NegotiationIdentifier>

  </SetupNegotiationSuccess>

</SetupNegotiationResponse>

In the second step, another client sends a AdmissionRequest message to the SP and the SP responds affirmative. 

<AdmissionRequest>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <NegotiationIdentifier>neg:321</NegotiationIdentifier>

  <Receiver>

    <UserIdentifier>angelo_seller</UserIdentifier>

  </Receiver>

  <Sender>

    <UserIdentifier>sergio_buyer</UserIdentifier>

  </Sender>

</AdmissionRequest>

<AdmissionResponse>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <AdmissionSuccess/>

</AdmissionResponse>

In the third step, a  client sends a OfferEntityRequest message to the SP, it forwards to the owner of the negotiation and it responds affirmative via SP. 

<OfferEntityRequest>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <NegotiationIdentifier>neg:321</NegotiationIdentifier>

  <IssueOffer>

    <Issue>

      <XPath>//price</XPath>

    </Issue>

    <ProposedValue>50</ProposedValue>

  </IssueOffer>

  <OfferIdentifier/>

</OfferEntityRequest>

<OfferEntityResponse>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <OfferSuccess>

  <IssueOffer>

    <Issue>

      <XPath>//price</XPath>

    </Issue>

    <ProposedValue>75</ProposedValue>

  </IssueOffer>

    <OfferIdentifier/>

  </OfferSuccess>

</OfferEntityResponse>

In the last step the owner of the negotiation communicate an agreement and the owner of the negotiation responds affirmative via SP. 
<AgreementEntityRequest>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <FinalItem>

    <TemplateEntity xsi:type="ContractEntityType">

      <ContractRef>http://example.com/my-final-contract</ContractRef>

    </TemplateEntity>

  </FinalItem>

</AgreementEntityRequest>

<AgreementEntityResponse>

  <TransactionIdentifier>trans:123</TransactionIdentifier>

  <AgreementSuccess>

    <FinalItem>

      <TemplateEntity xsi:type="ContractEntityType">

        <ContractRef>http://example.com/my-final-contract</ContractRef>

      </TemplateEntity>

    </FinalItem>

  </AgreementSuccess>

</AgreementEntityResponse>

5.12.3 Negotiate License 

5.12.3.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Negotiate License elementary service. 

The Negotiate License elementary service is based on the abstract Negotiate Entity elementary service defined in 5.12.1.

The item of the negotiation is License represented as mpegmb:LicenseEntityType.

5.12.3.2 Interfaces and protocol specification

The Negotiate License Protocol extends the abstract Negotiate Entity Protocol defined in 5.12.1.3, from which it inherits the protocol specification.
5.12.3.3 Extension to SID

For the representation of Service Instance Declarations of Negotiate License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="NegotiateLicenseSIDType">

    <complexContent>

      <extension base="sid:NegotiateEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.13 The Package Services

5.13.1 Package Content 

5.13.1.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Package Content Protocol. 

This Elementary Service enables a User to prepare a Digital Item for Delivery. The Digital Item can, for example, be provided as the result of the Create Content or Process Content Services. This elementary service is in charge of fragmenting the Digital Item into several parts and binding them to a specific transport protocol.

The result is a set of data ready to be delivered in the form of file or stream according to given specifications. Moreover the protocol can also return a skeleton of a DI, without fragments.

5.13.1.2 Interfaces and protocol specification

The Package Content Protocol is as follows:

	Steps
	User
	Service Provider

	1. 
	An User sends a PackageContentRequest message. This message should contain the information on which part of the DI should be packaged (even the DI itself) and how this packaging should be done.
	

	2. 
	
	The SP sends back a message containg the reference to the package items using a PackageContentResponse.


5.13.1.3 Syntax of protocol data format

<!-- ################################################ -->

<!--  Package Content                                 -->

<!-- ################################################ -->

<!-- Definition of PackageContentRequest -->

<element name="PackageContentRequest" type="mpegm:PackageContentRequestType"/>

  <complexType name="PackageContentRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContentEntity" type="mpegmb:ContentEntityType"/>

          <element name="Package" type="mpegm:PackageType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="PackageType">

    <sequence>

      <element name="PackageFormat" type="mpegm:PackageFormatType" minOccurs="0"/>

      <choice>

        <sequence>

          <element name="Fragment" type="mpegmb:ContentEntityType"/>

          <element name="SupportedTransferProtocol" type="mpegmb:SupportedTransferProtocolType"/>

        </sequence>

        <element name="BBLDoc" type="bbl:BBLDocType"/>

      </choice>

    </sequence>

  </complexType>

  <simpleType name="PackageFormatType">

    <restriction base="string">

      <enumeration value="STREAM"/>

      <enumeration value="FILE"/>

    </restriction>

  </simpleType>

<!-- Definition of PackageContentResponseType -->

<element name="PackageContentResponse" type="mpegm:PackageContentResponseType"/>

  <complexType name="PackageContentResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="PackageContentSuccess" type="mpegm:PackageContentSuccessType"/>

            <element name="PackageContentFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="PackageContentSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="ContentEntity" type="mpegmb:ContentEntityType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.13.1.4 Semantics of protocol data format

Semantics of the PackageContentRequest:
	Name
	Definition

	PackageContentRequest
	The message for creating a request for PackageContent

	PackageContentRequestType
	Top-level type for PackageContentRequest. PackageContentRequestType extends ProtocolRequestType.

	ContentEntity
	a Digital Item or a reference to it.

	Package
	The information about the packaging of one or more parts of the DI.


Semantics of the PackageType:
	Name
	Definition

	PackageFormat
	Indicates the data representation of the packaged content. The PackageFormat can be STREAM or FILE.

	FragmentID
	Fragment identifier within the Digital Item.

	SupportedTransferProtocol
	Transfer protocol for delivery.

	BBLDoc
	A BBL document describing the fragmentation and binding.


Semantics of the PackageContentResponse:
	Name
	Definition

	PackageContentResponse
	The response contains the result of the PackageContent Service, it could be successful or not.

In the first case it is a set of references to one or more streams or files packaged. It may also contain a DI skeleton.

	PackageContentResponseType
	Top-level type for PackageContentResponse. PackageContentResponseType extends  ProtocolResponseType.

	PackageContentSuccess
	Response in case of success.

	PackageContentFailure
	Response in case of failure.


Semantics of the PackageContentSuccessType:
	Name
	Definition

	PackageContentSuccessType
	Type of the response message part that is provided in case of success. PackageContentSuccessType extends ProtocolSuccessType.

	ContentEntity
	The packaged Digital Item, possibly fragmented over multiple ContentEntity elements.


5.13.1.5 Extension to SID

For the representation of Service Instance Declarations of Package Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="PackageContentSIDType">
    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType">

        <sequence>

          <element name="SupportedTransferProtocol" type="mpegmb:SupportedTransferProtocolType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

Semantics of the sid:PackageContentSIDType:
	Name
	Definition

	sid:PackageContentSIDType
	Top-level type for SIDs of the Package Content regular ES. sid:PackageContentSIDType extends sid:ServiceInstanceDeclarationType.

	sid:SupportedTransferProtocol
	Lists supported transfer protocols for which the SP can package the content.


5.13.1.6 Example
A User wants to have a content packaged in several parts in order to obtain several references. These can be reference resources to be delivered in different time and ways.

<PackageContentRequest>

  <TransactionIdentifier>trans:123</TransactionIdentifier>
   <ContentEntity>

     <Identifier>dii:123</Identifier>

   </ContentEntity>

  <Package>

    <Fragment>

      <DIDL><Container><!-- DI goes here --></Container></DIDL>

    </Fragment>

    <BindingProtocol>

      <StandardProtocolCode>FTP</StandardProtocolCode>

    </BindingProtocol>

  </Package>

</PackageContentRequest>
The SP will elaborate data to provide the packaged part of the given content. In response the SP will return a digital item (this digital item should be different from the one given in the PackageContentRequest message, some parts may be removed because of packaging) and a list of references to the packaged items.

<PackageContentResponse>

  <TransactionIdentifier>trans:123</TransactionIdentifier>
    <PackageContentSuccess>

      <ContentEntity>

        <DIDL>

          <Container><!-- DI goes here --></Container>
        </DIDL>

      </ContentEntity>

      <ContentEntity>

        <ContentRef>rtsp://c.b.a/urn:xyz#a</ContentRef>

      </ContentEntity>

      <ContentEntity>

        <ContentRef>http://c.b.a/urn:xyz#b</ContentRef>

      </ContentEntity>

    </PackageContentSuccess>

</PackageContentResponse>
5.14 The Present Services

5.14.1 Present Contract

5.14.1.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Present Contract Service. 

This Elementary Service enables a User to format a Contract for its presentation. The Contract shall be given along with a W3C XSLT transformation to be applied on the XML contract. The Service Provider will apply the transformation (e.g., transforming a cel:title element into a <h1> HTML element), will present the contract, and will return the HTML document, which shall be conformant to the XHTML specfication.
5.14.1.2 Interfaces and protocol specification

The Present Contract Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a PresentContractRequest message. This message includes the contract, plus the transformations that are to be done. If no transformations are specified, a default transformation will be done.
	

	2. 
	
	The Service Provider providing the Present Contract Service is able to display to the user contracts or parts thereof. Upon completion of the task, the SP sends back a message PresentContractResponse with the XHTML version of the presented contract.


5.14.1.3 Syntax of protocol data format
<element name="PresentContractRequest" type="mpegm:PresentContractRequestType"/>

<complexType name="PresentContractRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

       <sequence>

        <element name="ContractEntity" type="mpegmb:ContractEntityType"/>

        <element ref="xsl:transform" minOccurs="0"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>
<element name="PresentContractResponse" type="mpegm:PresentContractResponseType"/>

  <complexType name="PresentContractResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <element ref="xhtml:html"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
Semantics of the PresentContractRequest:
	Name
	Definition

	PresentContractRequest
	The Request to Present a Contract 

	ContractEntityType
	A MPEG-21 CEL contract as described in 5.2.2.10.

	xsl:transform
	An XSLT transformation to be applied in the contract.


Semantics of the PresentContractResponse:
	Name
	Definition

	PresentContractResponse
	The Response to Present a Contract

	xhtml:html
	The document presented, given as an HTML


5.14.1.4 Extension to SID

For the representation of Service Instance Declarations of Present Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="PresentContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.15 The Process Services

5.15.1 Process Content 

5.15.1.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Process Content elementary service. 

This Elementary Service enables a User to alter a Digital Item or the resources within a Digital Item.

The Processing of Content may comprise, but is not limited to the following Service Types: 

· Replacement of parts of a Digital Item Description (e.g., updating the contained license, etc.)

· Encryption of resources of a Digital Item

· Adaptation of Digital Items

· Transcoding of resources of Digital Items

· Stream re-purposing (e.g., from traditional broadcast to IPTV)

· Speech recognition

· Speech synthesis

· Extraction of Sensory Information

A Service Type is the binding of a specific purpose (specified through extensions of RequestParameterBaseType and optionally CompletionParameterBaseType as well as their associated semantics) to a generic Elementary Service (i.e., Process Content). Note that such a generic Service cannot be implemented by a Service Instance Declaration without a corresponding Service Type. Furthermore, such a generic Service cannot be part of an Aggregated Service without a corresponding Service Type. 

The Service Type can be implemented by a Service Instance Declaration in the same way as other Services. The Service Type can be part of an Aggregated Service in the same way as other Services.
Each Service Type for Process Content specifies its own RequestParametersType that conveys the additional parameters for the processing. Optionally, it may also specify a CompletionParametersType that conveys additional parameters of the result of the processing. The RequestParametersType must specify a complex type that extends the RequestParametersBaseType abstract base type. Similarily, the CompletionParametersType must specify a complex type that extends the CompletionParametersBaseType abstract base type. The RequestParametersType and optionally the CompletionParametersType are specified in the Service Instance Declaration of each Process Content Service Instance.

Annex C provides a non-exhaustive list of Service Types for Process Content. Further examples of Service Types are provided in Annex A of ISO/IEC 23006-5.
5.15.1.2 Interfaces and protocol specification

The Process Content Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client provides the specified parameters and sends a ProcessContentRequest message, to the SP.
	

	2. 
	
	The SP applies the supplied parameters as configuration to the Processing Engine and starts the processing. 

If the client has requested an immediate response message, the SP continues with step 3. 

Otherwise, if the client has not requested an immediate response message, the SP continues with step 4.

	3. 
	
	(optional) The SP sends a ProcessContentResponse message to the client, indicating whether the processing can be performed.

If the processing cannot be performed, the protocol ends here.

	4. 
	
	After the processing has finished, the SP sends a ProcessContentCompletion message to the client. Depending on the type of processing, the message may contain a Digital Item as the result.


The TransactionIdentifer remains the same over the entire protocol run.
In addition to the specified protocol, the client may also apply the session control messages defined in 5.4.1 to pause, resume, or stop the processing. 

The client may also apply the session status polling message defined in 5.4.2 to repeatedly poll for the status of the processing.

5.15.1.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Process Content                                 -->

  <!-- ################################################ -->

  <!-- Definition of ProcessContentRequest -->

  <element name="ProcessContentRequest" type="mpegm:ProcessContentRequestType"/>

  <complexType name="ProcessContentRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ServiceTypeEntity" type="mpegm:ServiceTypeEntityType"/>

          <element name="ContentEntity" type="mpegm:ContentEntityType" minOccurs="0"/>

          <element name="RequestParameters" type="mpegmb:RequestParametersBaseType">

            <annotation>

              <documentation xml:lang="en">

                Type of parameters must correspond to the RequestParametersType specified in the ServiceTypeEntity.

              </documentation>

            </annotation>

          </element>

        </sequence>

        <attribute name="immediateResponse" type="boolean" use="optional" default="true"/>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="RequestParametersBaseType" abstract="true"/>

  <!-- Definition of ProcessContentResponse -->

  <element name="ProcessContentResponse" type="mpegm:ProcessContentResponseType"/>

  <complexType name="ProcessContentResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="ProcessContentSuccess" type="mpegmb:ProtocolSuccessType"/>

          <!-- No additional elements required. So no Type declaration needed. -->

          <element name="ProcessContentFailure" type="mpegmb:ProtocolFailureType"/>

          <!-- No additional elements required. So no Type declaration needed. -->

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of ProcessContentCompletion -->

  <element name="ProcessContentCompletion" type="mpegm:ProcessContentCompletionType"/>

  <complexType name="ProcessContentCompletionType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="ProcessContentCompletionSuccess" type="mpegm:ProcessContentCompletionSuccessType"/>

          <element name="ProcessContentCompletionFailure" type="mpegmb:ProtocolFailureType"/>

          <!-- No additional elements required. So no Type declaration needed. -->

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of ProcessContentCompletionSuccessType -->

  <complexType name="ProcessContentCompletionSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="ProcessedContentEntity" type="mpegm:ContentEntityType" minOccurs="0"/>

          <element name="CompletionParameters" type="mpegmb:CompletionParametersBaseType" minOccurs="0">

            <annotation>

              <documentation xml:lang="en">

                Type of parameters must correspond to the CompletionParametersType specified in the ServiceTypeEntity of the ProcessContentRequest message.

              </documentation>

            </annotation>

          </element>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="CompletionParametersBaseType" abstract="true"/>

5.15.1.4 Semantics of protocol data format

Semantics of the ProcessContentRequest:
	Name
	Definition

	ProcessContentRequest
	Protocol message for instructing the SP to process the content.

	ProcessContentRequestType
	Top-level type for ProcessContentRequest. ProcessContentRequestType extends ProtocolRequestType.

	ServiceTypeEntity
	Specifies the Service Type of this Process Content protocol run. 

The Service Type must have the same Service Type Identifier as the one specified in the underlying Service Instance Declaration.

	ContentEntity
	Either a Digital Item Declaration of the content to be processed or a URI referring to it.
NOTE
If a specific part of a Digital Item is needed, this can be specified in the RequestParameters e.g., through Fragment Identifiers as specified in ISO/IEC 21000-17. 

	RequestParameters
	Service Type specific parameters for the processing. The type of RequestParameters must conform to the type specified by the RequestParametersType element of the Service Type for that particular Process Content Service Instance.

	immidiateResponse
	Indicates whether the SP has to respond with a ProcessContentResponse message. If set to "false", the SP will only send the ProcessContentCompletion message after the processing has finished.

	RequestParametersBaseType
	Top-level type for RequestParameters. 


Semantics of the ProcessContentResponse:
	Name
	Definition

	ProcessContentResponse
	Protocol message sent from the SP to the client in response to the ProcessContentRequest message.

	ProcessContentResponseType
	Top-level type for ProcessContentResponse. ProcessContentResponseType extends ProtocolResponseType.

	ProcessContentSuccess
	Response in case of success.

	ProcessContentFailure
	Response in case of failure.


Semantics of the ProcessContentCompletion:
	Name
	Definition

	ProcessContentCompletion
	Protocol message sent from the SP to the client after the processing has been completed.

	ProcessContentCompletionType
	Top-level type for ProcessContentCompletion. ProcessContentCompletionType extends ProtocolResponseType.

	ProcessContentCompletionSuccess
	Message part in case of success.

	ProcessContentCompletionFailure
	Message part in case of failure.


Semantics of the ProcessContentCompletionSuccessType:
	Name
	Definition

	ProcessContentCompletionSuccessType
	Type of the response message part that is provided in case of success.

	ProcessedContentEntity
	The processed Content if available.

	CompletionParameters
	Service Type specific parameters for the result of the processing. The type of CompletionParameters must conform to the type specified by the CompletionParametersType element of the Service Type for that particular Process Content Service Instance.

	CompletionParametersBaseType
	Top-level type for CompletionParameters. 


5.15.1.5 Extension to SID

For the representation of Service Instance Declarations of Process Content, the following complex type is defined in the SID XML Schema:

  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="ProcessContentSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType">

        <sequence>

          <element name="ServiceTypeEntity" type="mpegmb:ServiceTypeEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

Semantics of the sid:ProcessContentSIDType:
	Name
	Definition

	sid:ProcessContentSIDType
	Top-level type for SIDs of the Process Content specific ES. sid:ProcessContentSIDType extends sid:ServiceInstanceDeclarationType.

	sid:ServiceTypeEntity
	The Service Type of this Service Instance, typically included by identifier.


5.15.2 Process License 

5.15.2.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Process License elementary service. 

This Elementary Service enables a User to create a License starting from an existing License.

Possible operations can be:

· add or change a resource related to the license

· create a license template starting from another license

· re-issue a license with a new license principal starting from a template

5.15.2.2 Interfaces and protocol specification

The Process License Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a ProcessLicenseRequest message. This message is used to create a license from a template (TemplateGroupType) or reissue a license (ReissueGroupType).
	

	2. 
	
	The server sends a ProcessLicenseResponse, if the operation ends successfully, it conveys the updated License.


5.15.2.3 Syntax of protocol data format

  <!-- ############################################################ -->

  <!--  Process License                                             -->

  <!-- ############################################################ -->

  <!-- Definition of ProcessLicenseRequest -->

  <element name="ProcessLicenseRequest" type="mpegm:ProcessLicenseRequestType"/>

  <complexType name="ProcessLicenseRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>
          <element ref="rel-r:resource" minOccurs="0"/>

          <element name="ProcessLicenseParameter" type="mpegm:ProcessLicenseParameterType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of ProcessLicenseParameterType -->

  <complexType name="ProcessLicenseParameterType">

    <choice>

      <element name="TemplateGroup" type="mpegm:TemplateGroupType"/>

      <element name="ReissueGroup" type="mpegm:ReissueGroupType"/>

    </choice>

  </complexType>

  <!-- Definition of TemplateGroupType -->

  <complexType name="TemplateGroupType">

    <sequence>

      <element name="Condition" type="rel-r:Condition"/>

      <element name="Issuer" type="rel-r:Issuer"/>

    </sequence>

  </complexType>

  <!-- Definition of ReissueGroupType -->

  <complexType name="ReissueGroupType">

    <sequence>

      <element name="Principal" type="rel-r:Principal"/>

      <element name="LicenseRegistration" type="rel-r:License" minOccurs="0"/>

    </sequence>

  </complexType>

<!-- Definition of ProcessLicenseResponse -->

<element name="ProcessLicenseResponse" type="mpegm:ProcessLicenseResponseType"/>

  <complexType name="ProcessLicenseResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="ProcessLicenseSuccess" type="mpegm:ProcessLicenseSuccessType"/>

          <element name="ProcessLicenseFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="ProcessLicenseSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.15.2.4 Semantics of protocol data format

Semantics of the ProcessLicenseRequest:
	Name
	Definition

	ProcessLicenseRequest
	The message for creating a request for ProcessLicense

	ProcessLicenseRequestType
	Top-level type for ProcessLicenseRequest. ProcessLicenseRequestType extends ProtocolRequestType.

	License
	A REL License.

	rel-r:resource
	Resource reference.

	ProcessLicenseParameter
	Parameter to process the license


Semantics of the ProcessLicenseParameterType:
	Name
	Definition

	ProcessLicenseParameterType
	ProcessLicenseParameterType extends ProtocolBaseType.
It contains the parameter for the operation to be performed.

	TemplateGroup
	The TemplateGroup is useful for creating a license template from an existing license.

	ReissueGroup
	The ReissueGroup element is useful for making a new license starting from an existing license template.


Semantics of the TemplateGroupType:
	Name
	Definition

	TemplateGroupType
	The TemplateGroup allows to create a license template from an existing license. 

	Condition
	A new condition to be added to the new license template.

	Issuer
	The new issuer for the new license template.


Semantics of the ReissueGroupType:
	Name
	Definition

	ReissueGroupType
	The ReissueGroupType is useful for making a new license starting from an existing license template.

	Principal
	The new principal for the new license; this is necessary if in the license template are present forAll element, which defines in the Template license a set of possible Principal having similar peculiarities.

	LicenseRegistration
	This is a REL license specifing the affiliation to a specific set of users. It will be used to match the possible Principals, which can receive the re-issued license. In order to successfully complete this operation, the identifier of this set of users must be the same of the one contained in the forAll element f the template license. If the forAll element is not present in the template license, this matching is not necessary.


Semantics of the ProcessLicenseResponse:
	Name
	Definition

	ProcessLicenseResponse
	If the request message contains the TemplateGroup the success response message contains the template license, otherwise the request message should contains the ReissueGroup and the success response message will be a new issued license.

	ProcessLicenseResponseType
	Top-level type for ProcessLicenseResponse. ProcessLicenseResponseType extends  ProtocolResponseType.

	ProcessLicenseSuccess
	Response in case of success. A LicenseEntity of the processed is returned.

	ProcessLicenseFailure
	Response in case of failure.


Semantics of the ProcessLicenseSuccessType:
	Name
	Definition

	ProcessLicenseSuccessType
	ProcessLicenseSuccessType extends ProtocolSuccessType.

	LicenseEntity
	A reference to the processed license or the processed license itself.


5.15.2.5 Extension to SID

For the representation of Service Instance Declarations of Process License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="ProcessLicenseSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.16 The Request Services

5.16.1 Request Content 

5.16.1.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Request Content Protocol. 

This Elementary Service enables a User to gain access to a Digital Item or any of its components.

Before requesting the content, the User may optionally also request metadata about the content. As there are different metadata schemes, the request message should indicate the needed scheme. In multimedia systems (e.g., IPTV), metadata usually is organized in sections. Each section can be identified either by one or more identification level (e.g., provider’s name, type of offering) or by a URI. Further, a section may have a version attribute for the purpose of updating metadata between different parties. Identification levels of a metadata scheme could be described using a Classification Scheme (CS).
5.16.1.2 Interfaces and protocol specification

The Request Content Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	If the client does not needs to fetch metadata about the content before requesting the content, then it follows steps 2 to 5, otherwise it goes directly to step 6. 
	

	2. 
	(optional) The client sends to the SP a RequestMetadataRequest message specifying the information (including metadata scheme, identification, and possibly the current version value) of the metadata section to be requested.
	

	3. 
	
	(optional) In case the request can be satisfied, the SP generates a RequestMetadataResponse message:
· If no version value is specified or the version value of the requested section in the database of SP is higher than that specified in the RequestMetadataRequest message, the content of requested metadata section will be included in the RequestMetadataResponse message. If no metadata section is included in the RequestMetadataResponse message, the attribute "latest" in this message is set to be "true", implying that the requested metadata section at SP side is not newer than the current copy at the User side.
· In case the request cannot be satisfied, the ProtocolResult element conveys the information related to the reason of failure. 

	4. 
	
	(optional) The SP sends the RequestMetadataResponse message to the client.

	5. 
	(optional) The client retrieves the metadata contained in the MetadataSection element or from the location specified by MetadataURL element of the RequestMetadataResponse.
	

	6. 
	The client sends a RequestContentRequest message. The message needs at least a  ContentRef.
	

	7. 
	
	The SP sends a RequestContentResponse that may contain a digital item or a reference to a resource that may have a particular MIME type.


5.16.1.3 Syntax of protocol data format

<!-- ############################################################ -->

<!--  Request Content                                             -->

<!-- ############################################################ -->

  <!-- ################################################ -->

  <!--          Optional Request Metadata steps         -->

  <!-- ################################################ -->

  <!-- Definition of RequestMetadataRequest -->

  <element name="RequestMetadataRequest" type="mpegm:RequestMetadataRequestType"/>

  <complexType name="RequestMetadataRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="SchemeName" type="mpeg7:ControlledTermUseType" minOccurs="0"/>

          <choice>

            <element name="RequestedSection"

                type="mpegm:RequestedSectionType"/>

            <element name="RequestedSectionURI" type="anyURI"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of RequestedSectionType -->

  <complexType name="RequestedSectionType">

    <sequence>

      <element name="SectionCondition" type="mpegm:SectionConditionType" maxOccurs="unbounded"/>

    </sequence>

  </complexType>

  <!-- Definition of SectionConditionType -->

  <complexType name="SectionConditionType">

    <sequence>

      <element name="SectionKind" type="mpeg7:ControlledTermUseType"/>  

      <element name="Identification" type="mpegm:IdentificationType" minOccurs="0"/>

    </sequence>

    <attribute name="version" type="int" use="optional"/>

  </complexType>

  <!-- Definition of IdentificationType -->

  <complexType name="IdentificationType">

    <choice>

      <element name="NumericID" type="int"/>

      <element name="TextualID" type="string"/>

    </choice>

  </complexType>

  <!-- Definition of RequestMetadataResponse -->

  <element name="RequestMetadataResponse" type="mpegm:RequestMetadataResponseType"/>

  <complexType name="RequestMetadataResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <element name="RepliedSection" type="mpegm:RepliedSectionType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

        <attribute name="latest" type="boolean" use="optional"/>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of RepliedSectionType -->

  <complexType name="RepliedSectionType">

    <choice>

      <element name="MetadataSection">

        <complexType>

          <sequence>

            <any namespace="##any" processContents="skip"/>

          </sequence>

        </complexType>

      </element>

      <element name="MetadataURL" type="anyURI"/>

    </choice>

  </complexType>

  <!-- ################################################ -->

  <!--          Actual Request Content steps            -->

  <!-- ################################################ -->

<!-- Definition of RequestContentRequest -->

<element name="RequestContentRequest" type="mpegm:RequestContentRequestType"/>

<complexType name="RequestContentRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="ContentEntity" type="mpegmb:ContentEntityType"/>

        <element name="LicenseEntity" type="mpegmb:LicenseEntityType" minOccurs="0"/>

        <element name="UsageEnvironmentDescription" type="dia:UsageEnvironmentType" minOccurs="0"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>

<!-- Definition of RequestContentResponse -->

<element name="RequestContentRespone" type="mpegm:RequestContentResponseType"/>

<complexType name="RequestContentResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <choice>

          <element name="RequestContentSuccess" type="mpegm:RequestContentSuccessType"/>

          <element name="RequestContentFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </sequence>

    </extension>

  </complexContent>

</complexType>

<complexType name="RequestContentSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <sequence>

        <element name="ContentEntity" type="mpegmb:ContentEntityType"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>
5.16.1.4 Semantics of protocol data format

Semantics of the RequestMetadataRequest:

	Name
	Definition

	RequestMetadataRequest
	Protocol message sent from the User to the SP to request some metadata section.

	RequestMetadataRequestType
	Top-level type for RequestMetadataRequest. RequestMetadataRequestType extends ProtocolRequestType.

	SchemeName
	Indicates the metadata scheme of requested metadata. A Classification Scheme that could be used for this purpose is provided in B.2.

	RequestedSection
	Describes the section of metadata to be requested. 

	RequestedSectionURI
	Describes the URI of a requested metadata section. This URI may contain an XPath to address a part of an XML document.


Semantics of the RequestedSectionType:

	Name
	Definition

	RequestedSectionType
	Top-level type for identifying a requested metadata section.

	SectionCondition
	Indicates the condition (e.g., identification, version) of a metadata section to be requested. The identifier of a higher level will appear before that of a lower level. The identifiers of all levels will be combined to determine the requested section


Semantics of the SectionConditionType:

	Name
	Definition

	SectionConditionType
	Top-level type for describing the conditions of a requested metadata section. 

	SectionKind
	Indicates a kind of metadata section. Classification Schemes that could be used for this purpose are provided in B.3 and B.4.

	Identification
	Indicates the identification of a metadata section.

	version
	Indicates the current version of the metadata section.


Semantics of the IdentificationType:
	Name
	Definition

	IdentificationType
	Top-level type for describing the identification of a requested metadata section.

	NumericID
	Indicates a numeric value as the identification of a metadata section.

	TextualID
	Indicates a textual string as the identification of a metadata section.


Semantics of the RequestMetadataResponse:

	Name
	Definition

	RequestMetadataResponse
	Protocol message sent from the SP to the User in response to a RequestMetadataRequest message to return a requeted metadata section.

	RequestMetadataResponseType
	Top-level type for RequestMetadataResponse. RequestMetadataResponseType extends ProtocolResponseType.

	RepliedSection
	Conveys a requested metadata section 

	latest
	A True value means the requested metadata section needs not to be replied/updated and no metadata section is sent. 


Semantics of the RepliedSectionType:
	Name
	Definition

	RepliedSectionType
	Top-level type for conveying a metadata section replied by a SP.

	MetadataSection
	Contains a metadata section conveyed within the response message

	MetadataURL
	Specifying the URL from where the requested metadata section can be obtained. 


Semantics of the RequestContentRequest:
	Name
	Definition

	RequestContentRequest
	Protocol message sent from the client to the SP in order to request the specified content.

	RequestContentRequestType
	Top-level type for RequestContentRequest. RequestContentRequestType extends ProtocolRequestType.

	ContentEntity
	A Digital Item or a reference to it.

	LicenseEntity
	A license associated with content that may be needed for verifying rights for the requested content.

	UsageEnvironmentDescription
	Description of device capabilities and user preferences. 

The capabilities may also contain Sensory Device Capabilities as specified by the cidl:SensoryDeviceCapabilityBaseType in ISO/IEC 23005-2. The user preferences may also contain User Sensory Preferences as specified by the cidl:UserSensoryPreferenceBaseType in ISO/IEC 23005-2.


Semantics of the RequestContentResponse:
	Name
	Definition

	RequestContentResponse
	This element is used as response to a Request Content operation.

	RequestContentResponseType
	Top-level type for RequestContentResponse. RequestContentResponseType extends ProtocolResponseType.

	RequestContentSuccess
	Response in case of success.

	RequestContentFailure
	Response in case of failure.


Semantics of the RequestContentSuccessType:
	Name
	Definition

	RequestContentSuccessType
	This element is used as a response to a Request Content operation.

	ContentEntity
	A Digital Item or a reference to it.


5.16.1.5 Examples

NOTE
The provided examples cover only the Request Metadata steps.
EXAMPLE 1
A Service Provider (SP) has an enormous database of metadata about IPTV providers and their offerings. An illustration of the database in ETSI IPTV scheme is provided in the below figure, where each physical metadata segment is a basic metadata section. The structure (with identification levels) of the database can be represented by the Classification Scheme for ETSI IPTV (Annex B.3). 
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To learn about available IPTV providers, a Client first requests the metadata section of "ServiceProviderDiscovery" type of ETSI IPTV scheme using the following request message. Note that there is only one the metadata section of type "ServiceProviderDiscovery" in the database.
<RequestMetadataRequest>

  <TransactionIdentifier>41</TransactionIdentifier>

  <RequestedSections>

    <SectionCondition>

      <SectionKind href="urn:mpeg:mpegM:2011:ETSIDiscoveryCS-NS:1"> 

        <mpeg7:Name>ServiceProviderDiscovery</mpeg7:Name>

      </SectionKind>

    </SectionCondition>

   </RequestedSections>
</RequestMetadataRequest>

The SP responds with an affirmative RequestMetadataResponse message to the User, conveying the requested metadata section. In this example, the namespace "etsi:" is used to indicate the metadata of ETSI IPTV scheme. The replied metadata section would provide a list of IPTV providers and, for each provider, the list of available offerings and IDs of associated metadata sections/segments.
<RequestMetadataResponse>

  <TransactionIdentifier>41</TransactionIdentifier>
  <RepliedSection>
    <MetadataSection>
      <!—--- content of metadata section here -->
      <etsi:ServiceDiscovery>
        <etsi:ServiceProviderDiscovery>

            <etsi:ServiceProvider DomainName="www.ProviderA.com">

               <etsi:Offering>

                  <etsi:Push>

                    <etsi:PayloadId Id="2">

                       <etsi:Segment ID="1" Version="2"/>

                       <etsi:Segment ID="2" Version="2"/>

                    </etsi:PayloadId>

                  </etsi:Push>

               </etsi:Offering>
            </etsi:ServiceProvider>
        </etsi:ServiceProviderDiscovery>
      </etsi:ServiceDiscovery>
    </MetadataSection>
  </RepliedSection>
</RequestMetadataResponse>
EXAMPLE 2
Now, suppose that the Client wants to run an Electronic Programme Guide (EPG) application showing all broadcast offerings of (IPTV) provider A, whose identification is the domain name "www.ProviderA.com". For this purpose, the Client requests the metadata of ETSI IPTV scheme that describe broadcast offerings of provider A. Note that, the term "offering" is also called "service" in IPTV terminology.
The following shows a RequestMetadataRequest message sent by the User to the SP, requesting for a metadata section, which is segment No. 1 of BroadcastService type (payload ID = 2) of Provider A. The message includes two conditions, specifying that the segment is 1) the No. 1 of broadcast service and 2) belongs to Provider A.
<RequestMetadataRequest>

  <TransactionIdentifier>42</TransactionIdentifier>

  <RequestedSections>

    <SectionCondition>

      <SectionKind href="urn:mpeg:2010:DiscoveryCS-NS:2"> 

         <mpeg7:Name>ServiceProvider</mpeg7:Name>

      </SectionKind>

       <Identification>

         <TextualID>www.ProviderA.com</TextualValue>

      </Identification>

    </SectionCondition>

    <SectionCondition>

      <SectionKind href="urn:mpeg:2010:DiscoveryCS-NS:2.1"> 

        <mpeg7:Name>BroadcastService</mpeg7:Name>

      </SectionKind>

       <Identification>
         <NumericID>1</NumericID>
       </Identification>

     </SectionCondition> 

   </RequestedSections>
</RequestMetadataRequest>

Again, the SP responds with the following RequestMetadataResponse message to the User, conveying the requested metadata section. 
<RequestMetadataResponse>

  <TransactionIdentifier>42</TransactionIdentifier>
  <RepliedSection>
    <MetadataSection>
      <!—--- content of metadata section goes here -->
      <etsi:ServiceDiscovery>
        <etsi:BroadcastService>
        <!-- ... -->

        </etsi:BroadcastService>
      </etsi:ServiceDiscovery>
    </MetadataSection>
  </RepliedSection>
</RequestMetadataResponse>
5.16.1.6 Extension to SID

For the representation of Service Instance Declarations of Request Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RequestContentSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.16.2 Request Contract 

5.16.2.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Request Contract elementary service. 

This Elementary Service enables a User to gain access to a Contract.

5.16.2.2 Interfaces and protocol specification

The Request Contract Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The Client sends a RequestContractRequest message. The message needs a ContractEntity. Usually the contract is represented by a ContractIdentifier.
	

	2. 
	
	The server sends a RequestContractResponse, if the operation ends successfully, it will be sent a Contract or a reference to it.


5.16.2.3 Syntax of protocol data format

<!-- ############################################################ -->

<!--  Request Contract                                             -->

<!-- ############################################################ -->
<!-- Definition of RequestContractRequest -->

<element name="RequestContractRequest" type="mpegm:RequestContractRequestType"/>

  <complexType name="RequestContractRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContractEntity" type="mpegmb:ContractEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<!-- Definition of RequestContractResponse -->

<element name="RequestContractResponse" type="mpegm:RequestContractResponseType"/>

  <complexType name="RequestContractResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="RequestContractSuccess" type="mpegm:RequestContractSuccessType"/>

          <element name="RequestContractFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="RequestContractSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="ContractEntity" type="mpegmb:ContractEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.16.2.4 Semantics of protocol data format

Semantics of the RequestContractRequest:
	Name
	Definition

	RequestContractRequest
	This element is used to get a request for the request contract operation.

	RequestContractRequestType
	Top-level type for RequestContractRequest. RequestContractRequestType extends ProtocolRequestType.

	ContractEntity
	a ContractEntity associated with the requested entity. Typically  it will contain a ContractIdentifier.


Semantics of the RequestContractResponse:
	Name
	Definition

	RequestContractResponse
	This element is used to get a response for the request contract operation.

	RequestContractResponseType
	Top-level type for RequestContractResponse. RequestContractResponseType extends ProtocolResponseType.

	RequestContractSuccess
	Response in case of success.

	RequestContractFailure
	Response in case of failure.


Semantics of the RequestContractSuccessType:
	Name
	Definition

	ContractEntity
	The requested contract or a reference to get it.


5.16.2.5 Extension to SID

For the representation of Service Instance Declarations of Request Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RequestContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.16.3 Request Device 

5.16.3.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Request Device Protocol. 

This Elementary Service enables a User to request a device such as an IPMPTool. 

5.16.3.2 Interfaces and protocol specification

The Request Device Protocol is as follows:

	Steps
	User
	Service Provider

	1. 
	An User sends a RequestDeviceRequest message. The message contains the device identifier and some device information.
	

	2. 
	
	The server sends a RequestDeviceResponse indicating whether the operation was successful or not.


5.16.3.3 Syntax of protocol data format

<!-- ############################################################ -->

<!--  Request Device                                              -->

<!-- ############################################################ -->

<!-- Definition of RequestDeviceRequest -->

<element name="RequestDeviceRequest" type="mpegm:RequestDeviceRequestType"/>

  <complexType name="RequestDeviceRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="DeviceEntity" type="mpegmb:DeviceEntityType"/>

          <element name="DeviceInformation" type="dia:UsageEnvironmentType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<!-- Definition of RequestDeviceResponse -->

<element name="RequestDeviceResponse" type="mpegm:RequestDeviceResponseType"/>

  <complexType name="RequestDeviceResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="RequestDeviceSuccess" type="mpegm:RequestDeviceSuccessType"/>

            <element name="RequestDeviceFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="RequestDeviceSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="DeviceEntity" type="mpegmb:DeviceEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>  
5.16.3.4 Semantics of protocol data format

Semantics of the RequestDeviceRequest:
	Name
	Definition

	RequestDeviceRequest
	The Request for Request Device.

	RequestDeviceRequestType
	Top-level type for RequestDeviceRequest. RequestDeviceRequestType extends  ProtocolRequestType.

	DeviceEntity
	Typically the device identifier.

	DeviceInformation
	Optional Information about the device.


Semantics of the RequestDeviceResponse:
	Name
	Definition

	RequestDeviceResponse
	The response contains the result of the Request Device Service, it could be successful or not.

	RequestDeviceResponseType
	Top-level type for RequestDeviceResponse. RequestDeviceResponseType extends ProtocolResponseType.

	RequestDeviceSuccess
	Response in case of success.

	RequestDeviceFailure
	Response in case of failure.


Semantics of the RequestDeviceSuccess:
	Name
	Definition

	DeviceEntity
	The requested Device or a reference to it.


5.16.3.5 Extension to SID

For the representation of Service Instance Declarations of Request Device, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RequestDeviceSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.16.4 Request Event

5.16.4.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Request Event Protocol. 

This Elementary Service enables a User both to request the MPEG-21 Event Report Request that may be associated with a Content or a set of MPEG-21 Event Reports associated with an MPEG-21 Event Report Request.

5.16.4.2 Interfaces and protocol specification

The Request Event Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The Client sends a RequestEventRequest message. The message contains either:
· a ContentEntity if the user is looking for the MPEG-21 ERR associated to that Content; or 

· an Event Report Request (erl:ERR) if the user is looking for the Event Reports related to it.
	

	2. 
	
	The SP sends a RequestEventResponse. If the request contains a Content, then the response is an MPEG-21 Event Report Request (erl:ERR), otherwise it is a set of MPEG-21 Event Reports (erl:ER).


5.16.4.3 Syntax of protocol data format

<!-- **************************************************************** -->

<!--                  RequestEvent                         -->

<!-- **************************************************************** -->

<element name="RequestEventRequest" type="mpegm:RequestEventRequestType"/>

<complexType name="RequestEventRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <choice>

        <element ref="erl:ERR" />

        <element name="ContentEntity" type="mpegm:ContentEntityType" />

      </choice>

    </extension>

  </complexContent>

</complexType>

<element name="RequestEventResponse" type="mpegm:RequestEventResponseType"/>

<complexType name="RequestEventResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

    <sequence>

      <choice>

      <element name="RequestEventSuccess" type="mpegm:RequestEventSuccessType"/>

      <element name="RequestEventFailure" type="mpegmb:ProtocolFailureType"/>

      </choice>

    </sequence>

    </extension>

  </complexContent>

</complexType>

<complexType name="RequestEventSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <choice>

        <element ref="erl:ERR"/>

        <element ref="erl:ER" maxOccurs="unbounded"/>

      </choice>

    </extension>

  </complexContent>

</complexType>

5.16.4.4 Semantics of protocol data format

Semantics of the RequestEventRequest:
	Name
	Definition

	RequestEventRequest
	The message for creating a request for Request Event.

	RequestEventRequestType
	Top-level type for RequestEventRequest. RequestEventRequestType extends  ProtocolRequestType.

	ContentEntity
	The reference to a content associated with an Event Report Request.

	erl:ERR
	An MPEG-21 Event Report Request.


Semantics of the RequestEventResponse:
	Name
	Definition

	RequestEventResponse
	The response contains the result of the RequestEvent Service.

	RequestEventResponseType
	Top-level type for RequestEventResponse. RequestEventResponseType extends  ProtocolResponseType.

	RequestEventSuccess
	Response in case of success.

	RequestEventFailure
	Response in case of failure.


Semantics of the RequestEventSuccessType:
	Name
	Definition

	erl:ERR
	An MPEG-21 Event Report Request.

	mpegm:ERSetType
	A set of one or more Event Reports.


5.16.4.5 Extension to SID

For the representation of Service Instance Declarations of Request Event, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RequestEventSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.16.5 Request License 

5.16.5.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Request License Protocol. 

This Elementary Service enables a User to gain access to a License.

5.16.5.2 Interfaces and protocol specification

The Request License Protocol is as follows:

	Steps
	User
	Service Provider

	3. 
	The Client sends a RequestLicenseRequest message. The message needs at least a ContentEntity. A LicenseEntity can be specified since a Content may be associated with multiple Licences, so a specific license can be defined.
	

	4. 
	
	The server sends a RequestLicenseResponse, if the operation ends successfully, it will be sent a License or a reference to it.


5.16.5.3 Syntax of protocol data format

<!-- ############################################################ -->

<!--  Request License                                             -->

<!-- ############################################################ -->

<!-- Definition of RequestLicenseRequest -->

<element name="RequestLicenseRequest" type="mpegm:RequestLicenseRequestType"/>

  <complexType name="RequestLicenseRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContentEntity" type="mpegmb:ContentEntityType"/>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

<!-- Definition of RequestLicenseResponse -->

<element name="RequestLicenseResponse" type="mpegm:RequestLicenseResponseType"/>

  <complexType name="RequestLicenseResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="RequestLicenseSuccess" type="mpegm:RequestLicenseSuccessType"/>

          <element name="RequestLicenseFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="RequestLicenseSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>    

5.16.5.4 Semantics of protocol data format

Semantics of the RequestLicenseRequest:
	Name
	Definition

	RequestLicenseRequest
	This element is used to get a request for the request license operation.

	RequestLicenseRequestType
	Top-level type for RequestLicenseRequest. RequestLicenseRequestType extends ProtocolRequestType.

	ContentEntity
	The content with which the license is associated.

	LicenseEntity
	A LicenseEntity associated with the requested entity. Typically it contains a LicenseIdentifier.

Because a Content may be associated with multiple Licences, a specific license can be defined.


Semantics of the RequestLicenseResponse:
	Name
	Definition

	RequestLicenseResponse
	This element is used to get a response for the request license operation.

	RequestLicenseResponseType
	Top-level type for RequestLicenseResponse. RequestLicenseResponseType extends ProtocolResponseType.

	RequestLicenseSuccess
	Response in case of success.

	RequestLicenseFailure
	Response in case of failure.


Semantics of the RequestLicenseSuccessType:
	Name
	Definition

	LicenseEntity
	The requested license or a reference to it.


5.16.5.5 Extension to SID

For the representation of Service Instance Declarations of Request License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RequestLicenseSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.17 The Revoke Services

5.17.1 Revoke Entity 

5.17.1.1 Introduction
This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the abstract Revoke Entity Protocol. 

The Revoke Entity abstract Elementary Service allows Users to discontinue the validity of an Entity (i.e., a contract or license). The Service Provider providing Revoke Entity keeps track of the Entities together with their status. This status can be either "in formation", "in force", or "terminated" (e.g., cancelled, expired, etc.).
5.17.1.2 Interfaces and protocol specification
The Revoke Entity Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The Client sends a message of type RevokeEntityRequestType containing the item to be revoked.
	

	2. 
	
	The server sends a message of type RevokeEntityResponseType, with information on the result of the operation. 


5.17.1.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Revoke Entity                                   -->

  <!-- ################################################ -->

  <!-- Definition of RevokeEntityRequestType -->

  <complexType name="RevokeEntityRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">
        <sequence>

          <element name="RevokedEntity" type="mpegmb:EntityBaseType">

            <annotation>

              <documentation xml:lang="en">

                Must be either of type mpegmb:ContractEntityType or mpegmb:LicenseEntityType.

                </documentation>

            </annotation>

          </element>

          <element name="RevocationDate" type="dateTime" minOccurs="0"/>

          <element name="RevocationReason" type="mpegmb:RevocationReasonType" minOccurs="0"/>

        </sequence>
      </extension>

    </complexContent>

  </complexType>
  <!-- Definition of RevokeEntityResponseType -->

  <complexType name="RevokeEntityResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

            <element name="RevokeEntitySuccess" type="mpegmb:ProtocolSuccessType"/>
            <element name="RevokeEntityFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.17.1.4 Semantics of protocol data format

Semantics of the RevokeEntityRequestType:
	Name
	Definition

	RevokeEntityRequestType
	Top-level type for requests for revoking an Entity.

	RevocationDate
	The Entity to be revoked (i.e, contract or license).

Must be of type mpegmb:ContractEntityType or mpegmb:LicenseEntityType.

	RevocationDate
	Date when the Entity shall be revoked.

	RevocationReason
	Reason for the revocation as defined in 5.2.5.


Semantics of the RevokeEntityResponseType:
	Name
	Definition

	RevokeEntityResponseType
	Top-level type for responses for the revocation of an Entity.

	RevokeEntitySuccess
	Response in case of success.

	RevokeEntityFailure
	Response in case of failure.


5.17.1.5 Extension to SID

For the representation of Service Instance Declarations of Revoke Entity, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RevokeEntitySIDType" abstract="true">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.17.2 Revoke Contract 

5.17.2.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the CheckWith Contract elementary service.
The Revoke Contract Service allows Users to discontinue the validity of a Contract. The Service Provider providing RevokeContract keeps a store of Contracts together with its status. 

The Revoke Contract elementary service is based on the abstract Revoke Entity elementary service defined in 5.17.1.

The item of the revocation is a CEL Contract represented as mpegmb:ContractEntityType.

5.17.2.2 Interfaces and protocol specification

The Revoke Contract Protocol extends the abstract Revoke Entity Protocol defined in 5.17.1.2, from which it inherits the protocol specification.
5.17.2.3 Syntax of protocol data format
  <!-- ################################################ -->

  <!--  Revoke Contract                                 -->

  <!-- ################################################ -->

  <!-- Definition of RevokeContractRequest -->

  <element name="RevokeContractRequest" type="mpegm:RevokeEntityRequestType"/>

  <!-- Definition of RevokeContractResponse -->

  <element name="RevokeContractResponse" type="mpegm:RevokeEntityResponseType"/>

5.17.2.4 Semantics of protocol data format
Semantics of the RevokeContractRequest:
	Name
	Definition

	RevokeContractRequest
	Request for revoking a contract. RevokeContractRequest is of type RevokeEntityRequestType.
The RevokedEntity element must be of type mpegmb:ContractEntityType.


Semantics of the RevokeContractResponse:
	Name
	Definition

	RevokeContractResponse
	This element is used to return a response for the revoke contract operation. RevokeContractResponse is of type RevokeEntityResponseType.


5.17.2.5 Extension to SID

For the representation of Service Instance Declarations of Revoke Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RevokeContractSIDType">

    <complexContent>

      <extension base="sid:RevokeEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.17.3 Revoke License 

5.17.3.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Revoke License Protocol. 

This Elementary Service enables a User to to discontinue the validity of a License.

The Revoke License elementary service is based on the abstract Revoke Entity elementary service defined in 5.17.1.

The item of the revocation is a license represented as mpegmb:LicenseEntityType.

5.17.3.2 Interfaces and protocol specification

The Revoke License Protocol extends the abstract Revoke Entity Protocol defined in 5.17.1.2, from which it inherits the protocol specification.
5.17.3.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!-- Revoke License                                   -->

  <!-- ################################################ -->

  <!-- Definition of RevokeLicenseRequest -->

  <element name="RevokeLicenseRequest" type="mpegm:RevokeEntityRequestType"/>

  <!-- Definition of RevokeLicenseResponse -->

  <element name="RevokeLicenseResponse" type="mpegm:RevokeEntityResponseType"/>

5.17.3.4 Semantics of protocol data format

Semantics of the RevokeLicenseRequest:
	Name
	Definition

	RevokeLicenseRequest
	Request for revoking a license. RevokeLicenseRequest is of type RevokeEntityRequestType.

The RevokedEntity element must be of type mpegmb:LicenseEntityType.


Semantics of the RevokeLicenseResponse:
	Name
	Definition

	RevokeLicenseResponse
	This element is used to return a response for the revoke license operation. RevokeLicenseResponse is of type RevokeEntityResponseType.


5.17.3.5 Extension to SID

For the representation of Service Instance Declarations of Revoke License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="RevokeLicenseSIDType">

    <complexContent>

      <extension base="sid:RevokeEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.18 The Search Services

5.18.1 Search Entity 

5.18.1.1 Introduction 

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the abstract Search Entity Protocol. 

The Search Entity Protocol is employed to request to locate Entities (Content, Device, Contract, Group, License, Service, and User) in a multimedia content value chain satisfying some criteria. With the Search Entity Protocol a User can request a Search Entity Service Provider (SP) to search for Entities of Describe Entity Service Providers (DBs/Ontologies) according to specified terms and conditions represented in the MPEG Query Format. The Search Entity Protocol is applied between a User and Search Entity Service Provider. The MPEG Query Format is typically also employed between the Search Entity Service Provider and Describe Entity Service Providers. However, the communication between the Seach Entity SP and the Describe Entity SPs is out of the scope of MPEG-M.
The Search Entity Service generally involves two users:
m) Client, which is a User requesting the Search Entity service.
n) Search Entity Service Provider providing the Search Entity service for the requesting User.
5.18.1.2 Interfaces and protocol specification
The Search Entity Protocol specifies how to request a search for an Entity Item from DB/Ontologies of Describe Entity Service Providers. The Protocol is applied between a User who is an Service Provider/or an End User, and Search Entity SP. Between Search Entity SP and Describe Entity Service Providers (DB/Ontology), MPEG Query Format is applied as defined in ISO/IEC 15938-12 and ISO/IEC 15938-12/Amd.2. The Semantic enhancement to the MPEG Query Format enables the search for an entity in an ontology, e.g., Media Value Chain Ontology, using semantic relation which includes various properties in the ontology. Therefore, different query conditions for the Search Entity are possible to be composed using the properties defined in the ontology without relying on the predefined MPEG-7 Content description types. The example of semantic query is provided in the informative subclause. The protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a message of type SearchEntityRequestType to the Search Entity SP, containing the description of the search.
	

	2. 
	
	The Search Entity SP, upon receiving the message, performs the following steps:

	3. 
	
	The SP sends to Describe Entity Service Provider(s), the query management messages concerning service discovery, querying service capability, and service capability description. 

	4. 
	
	The SP sends to Describe Entity Service Provider(s), the MPEG Query message.

	5. 
	
	After having received the MPEG Query results from multiple Describe Entity Service Provider(s), the SP generates a SearchEntityResponse message.

	6. 
	
	The SP sends a message of type SearchEntityResponseType to the client.


5.18.1.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Search Entity                                   -->

  <!-- ################################################ -->
  <!-- Definition of SearchEntityRequestType -->
  <complexType name="SearchEntityRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="InputQuery" type="mpqf:InputQueryType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of SearchEntityResponseType -->
  <complexType name="SearchEntityResponseType">

    <complexContent>

      <extension base=" mpegmb:ProtocolResponseType">

        <choice>

          <element name="SearchEntitySuccess" type="mpegm:SearchEntitySuccessType"/>

          <element name="SearchEntityFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>
  <complexType name="SearchEntitySuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>
          <element name="OutputQuery" type="mpqf:OutputQueryType" minOccurs="0"/>
        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.18.1.4 Semantics of protocol data format
Semantics of the SearchEntityRequestType:

	Name
	Definition

	SearchEntityRequestType
	Top-level type for Search Entity Request messages. SearchEntityRequestType extends ProtocolRequestType.

	InputQuery
	A set of conditions and/or the specification of the structure and content of the output query format and a declaration part as specified in the MPEG QF.


Semantics of the SearchEntityResponseType:

	Name
	Definition

	SearchEntityResponseType
	Top-level type for Search Entity Response messages. SearchEntityResponseType extends ProtocolResponseType.

	SearchEntitySuccess
	Response in case of success.

	SearchEntityFailure
	Response in case of failure.


Semantics of the SearchEntitySuccessType:
	Name
	Definition

	OutputQuery
	An element identifying the query results as defined in MPEG QF.


5.18.1.5 Extension to SID

For the representation of Service Instance Declarations of Search Entity, the following complex type is defined in the SID XML Schema:

  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="SearchEntitySIDType" abstract="true">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType">

        <sequence>

          <element name="SupportedMetadataSchema" type="mpegmb:SupportedMetadataSchemaType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

Semantics of the sid:SearchEntitySIDType:
	Name
	Definition

	sid:SearchEntitySIDType
	Top-level type for SIDs of the Search Entity abstract ES. sid:SearchEntitySIDType extends sid:ServiceInstanceDeclarationType.

	sid:SupportedMetadataSchema
	Lists metadata schemas in which the Entity description can be provided.


5.18.2 Search Content 

5.18.2.1 Introduction

The Search Content elementary service is based on the abstract Search Entity elementary service defined in 5.18.1.

5.18.2.2 Interfaces and protocol specification

The Search Content Protocol extends the abstract Search Entity Protocol defined in 5.18.1.2, from which it inherits the protocol specification.

5.18.2.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Search Content                                  -->

  <!-- ################################################ -->
  <!-- Definition of SearchContentRequest -->

  <element name="SearchContentRequest" type="mpegm:SearchEntityRequestType"/>

  <!-- Definition of SearchContentResponse -->

  <element name="SearchContentResponse" type=" mpegm:SearchEntityResponseType"/>

5.18.2.4 Semantics of protocol data format
Semantics of the SearchContentRequest:
	Name
	Definition

	SearchContentRequest
	Protocol message sent from the client to the SP to request that certain Content is sought under provided terms and conditions.


Semantics of the SearchContentResponse:

	Name
	Definition

	SearchContentResponse
	Protocol message sent from the SP to the client with the results of the search.


5.18.2.5 Extension to SID

For the representation of Service Instance Declarations of Search Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="SearchContentSIDType">

    <complexContent>

      <extension base="sid:SearchEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>
  </complexType>

5.18.2.6 Examples
EXAMPLE 1
This example shows the run of the Search Content Protocol. The User sends a SearchContentRequest message to the SP, requesting content with a text annotation "Volcano". 
<SearchContentRequest>

  <TransactionIdentifier>42</TransactionIdentifier>

  <InputQuery>

    <mpqf:QueryCondition>

      <mpqf:Condition xsi:type="QueryByFreeText">

        <mpqf:FreeText>Volcano</mpqf:FreeText>

        <mpqf:SearchField>Mpeg7/Description/AudioVisual/TextAnnotation</mpqf:SearchField>

      </mpqf:Condition>

    </mpqf:QueryCondition>

  </InputQuery>

<SearchContentRequest>

<SearchContentResponse>

  <TransactionIdentifier>42</TransactionIdentifier>

  <OutputQuery>

    <mpqf:GlobalComment>This is the message from the responder </mpqf:GlobalComment>
    <mpqf:ResultItem recordNumber="001" rank="1" confidence="1.0">

      <mpqf:MediaResource>http://www.mpeg7qf/db/video/19701221.mpg</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="002" rank="2" confidence="0.99">

      <mpqf:MediaResource>http://www.mpeg7qf/db/video/19690117.mpg</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="003" rank="2" confidence="0.98">

      <mpqf:MediaResource>http://www.mpeg7qf/db/video/19980212.mpg</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="004" rank="3" confidence="0.87">

      <mpqf:MediaResource>http://www.mpeg7qf/db/video/19990414.mpg</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="005" rank="3" confidence="0.85">

      <mpqf:MediaResource>http://www.mpeg7qf/db/video/20071119.mpg</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:SystemMessage>

      <mpqf:Status>

        <mpqf:Code>001</mpqf:Code>

        <mpqf:Description>Query was successful</mpqf:Description>

      </mpqf:Status>

    </mpqf:SystemMessage>

  </OutputQuery>

</SearchContentResponse>

EXAMPLE 2
The User sends a SearchContentRequest message to the SP, requesting content containing Sensory Information with a text annotation "windy". The SP responds with the collection of matching files.
<SearchContentRequest>

  <TransactionIdentifier>45</TransactionIdentifier>

  <InputQuery>

    <mpqf:QueryCondition>

      <mpqf:Condition xsi:type='QueryByFreeText'>

        <mpqf:FreeText>windy</FreeText>

        <mpqf:SearchField>

          Mpeg7/Description/MultimediaContent/TextAnnotation

        </mpqf:SearchField>

      </mpqf:Condition>

    </mpqf:QueryCondition>

  </InputQuery>

<SearchContentRequest>

<SearchContentResponse>

  <TransactionIdentifier>45</TransactionIdentifier>

  <OutputQuery>

    <mpqf:GlobalComment>

      This is the message from the responder

    </mpqf:GlobalComment>

    <mpqf:ResultItem recordNumber="001" rank="1" confidence="1.0">

      <mpqf:MediaResource>

        http://www.mpeg7qf/db/SensoryInformation/19701221.mp4

      </mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="002" rank="2" confidence="0.99">

      <mpqf:MediaResource>

        http://www.mpeg7qf/db/SensoryInformation/19690117.mp4

      </mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:SystemMessage>

      <mpqf:Status>

        <mpqf:Code>001</mpqf:Code>

        <mpqf:Description>Query was successful</mpqf:Description>

      </mpqf:Status>

    </mpqf:SystemMessage>

  </OutputQuery>

</SearchContentResponse>

5.18.3 Search Contract 
5.18.3.1 Introduction

The Search Contract elementary service is based on the abstract Search Entity elementary service defined in 5.18.1.

5.18.3.2 Interfaces and protocol specification

The Search Contract Protocol extends the abstract Search Entity Protocol defined in 5.18.1.2, from which it inherits the protocol specification.

5.18.3.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Search Contract                                 -->

  <!-- ################################################ -->
  <!-- Definition of SearchContractRequest -->

  <element name="SearchContractRequest" type="mpegm:SearchEntityRequestType"/>

  <!-- Definition of SearchContractResponse -->

  <element name="SearchContractResponse" type="mpegm:SearchEntityResponseType"/>

5.18.3.4 Semantics of protocol data format
Semantics of the SearchContractRequest:
	Name
	Definition

	SearchContractRequest
	Protocol message sent from the client to the SP to request that certain Contract is sought under provided terms and conditions.


Semantics of the SearchContractResponse:

	Name
	Definition

	SearchContractResponse
	Protocol message sent from the SP to the client with the results of the search.


5.18.3.5 Extension to SID

For the representation of Service Instance Declarations of Search Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="SearchContractSIDType">

    <complexContent>

      <extension base="sid:SearchEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.18.3.6 Example
This example shows the run of the Search Contract Protocol. The client sends a SearchContractRequest message to the SP, requesting for a contract of a specific date.
<SearchContractRequest>

  <InputQuery>

    <mpqf:OutputDescription maxItemCount="3" maxPageEntries="10" outputNameSpace="urn:mpeg:mpeg7:schema:2004">

      <mpqf:ReqField typeName="title">metadata/dc:title</mpqf:ReqField>

      <mpqf:ReqField typeName="description">metadata/dc:description</mpqf:ReqField>

      <mpqf:ReqField typeName="creator">metadata/dc:creator</mpqf:ReqField>

      <mpqf:ReqField typeName="date">metadata/dc:date</mpqf:ReqField>

    </mpqf:OutputDescription>

    <mpqf:QueryCondition>

      <mpqf:Condition xsi:type="mpqf:Equal">

        <mpqf:DateTimeField>metadata/dc:date</mpqf:DateTimeField>

        <mpqf:DateTimeValue>2009-10-26T10:40:39</mpqf:DateTimeValue>

      </mpqf:Condition>

    </mpqf:QueryCondition>

  </InputQuery>

</SearchContractRequest>

The SP responds with a SearchContractResponse message containing the results of the search.

<SearchContractResponse>

  <TransactionIdentifier>42</TransactionIdentifier>

  <OutputQuery>

    <mpqf:GlobalComment>This is the message from the responder </mpqf:GlobalComment>

    <mpqf:ResultItem recordNumber="001" rank="1" confidence="1.0">

      <mpqf:MediaResource>http://www.mpeg21/db/videoContract/19701221.txt</mpqf:MediaResource>

      <dc:description>This is the contract for an audio file </dc:description>

      <dc:creator>John Lawo</dc:creator>

      <dc:date>2009-10-26T10:40:39</dc:date>

    </mpqf:ResultItem>

    <mpqf:SystemMessage>

      <mpqf:Status>

        <mpqf:Code>001</mpqf:Code>

        <mpqf:Description>Query was successful</mpqf:Description>

      </mpqf:Status>

    </mpqf:SystemMessage>

  </OutputQuery>

</SearchContractResponse>

5.18.4 Search Device 

5.18.4.1 Introduction

The Search Device elementary service is based on the abstract Search Entity elementary service defined in 5.18.1.

5.18.4.2 Interfaces and protocol specification

The Search Device Protocol extends the abstract Search Entity Protocol defined in 5.18.1.2, from which it inherits the protocol specification.

5.18.4.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Search Device                                   -->

  <!-- ################################################ -->
  <!-- Definition of SearchDeviceRequest -->

  <element name="SearchDeviceRequest" type="mpegm:SearchEntityRequestType"/>

  <!-- Definition of SearchDeviceResponse -->

  <element name="SearchDeviceResponse" type="mpegm:SearchEntityResponseType"/>

5.18.4.4 Semantics of protocol data format
Semantics of the SearchDeviceRequest:
	Name
	Definition

	SearchDeviceRequest
	Protocol message sent from the client to the SP to request that certain Devices are sought under provided terms and conditions.


Semantics of the SearchDeviceResponse:

	Name
	Definition

	SearchDeviceResponse
	Protocol message sent from the SP to the client with the results of the search.


5.18.4.5 Extension to SID

For the representation of Service Instance Declarations of Search Device, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="SearchDeviceSIDType">

    <complexContent>

      <extension base="sid:SearchEntitySIDType"/>
      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.18.5 Search License 
5.18.5.1 Introduction

The Search License elementary service is based on the abstract Search Entity elementary service defined in 5.18.1.

5.18.5.2 Interfaces and protocol specification

The Search License Protocol extends the abstract Search Entity Protocol defined in 5.18.1.2, from which it inherits the protocol specification.

5.18.5.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Search License                                  -->

  <!-- ################################################ -->
  <!-- Definition of SearchLicenseRequest -->

  <element name="SearchLicenseRequest" type="mpegm:SearchEntityRequestType"/>

  <!-- Definition of SearchLicenseResponse -->

  <element name="SearchLicenseResponse" type="mpegm:SearchEntityResponseType"/>

5.18.5.4 Semantics of protocol data format
Semantics of the SearchLicenseRequest:
	Name
	Definition

	SearchLicenseRequest
	Protocol message sent from the client to the SP to request that certain License is sought under provided terms and conditions.


Semantics of the SearchLicenseResponse:

	Name
	Definition

	SearchLicenseResponse
	Protocol message sent from the SP to the client with the results of the search.


5.18.5.5 Extension to SID

For the representation of Service Instance Declarations of Search License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="SearchLicenseSIDType">

    <complexContent>

      <extension base="sid:SearchEntitySIDType"/>
      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.18.5.6 Example
This example shows the run of the Search License Protocol. The User sends a SearchLicenseRequest message to the SP, requesting for a License with a text annotation "Second Revision Endowed" 
<SearchLicenseRequest>

  <TransactionIdentifier>42</TransactionIdentifier>

  <InputQuery>

    <mpqf:QueryCondition>

      <mpqf:Condition xsi:type="QueryByFreeText">

        <mpqf:FreeText> Second Revision Endowed </mpqf:FreeText>

        <mpqf:SearchField>Mpeg21/LicenseDescription/AudioVisual/TextAnnotation</mpqf:SearchField>

      </mpqf:Condition>

    </mpqf:QueryCondition>

  </InputQuery>

</SearchLicenseRequest>

The SP responds with a SearchLicenseResponse message containing the results of the search.

<SearchLicenseResponse>

  <TransactionIdentifier>42</TransactionIdentifier>

  <OutputQuery>

    <mpqf:GlobalComment>This is the message from the responder </mpqf:GlobalComment>

    <mpqf:ResultItem recordNumber="001" rank="1" confidence="1.0">

      <mpqf:MediaResource>http://www.mpeg21/db/videoLicense/19701221.txt</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="002" rank="2" confidence="0.99">

      <mpqf:MediaResource>http://www.mpeg21/db/videoLicense/19690117.txt</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="003" rank="2" confidence="0.98">

      <mpqf:MediaResource>http://www.mpeg21/db/videoLicense/19980212.txt</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="004" rank="3" confidence="0.87">

      <mpqf:MediaResource>http://www.mpeg21/db/videoLicense/19990414.txt</mpqf:MediaResource>

    </mpqf:ResultItem>

    <mpqf:ResultItem recordNumber="005" rank="3" confidence="0.85">

      <mpqf:MediaResource>http://www.mpeg21/db/videoLicense/20071119.txt</mpqf:MediaResource>
    </mpqf:ResultItem>

    <mpqf:SystemMessage>

      <mpqf:Status>

        <mpqf:Code>001</mpqf:Code>

        <mpqf:Description>Query was successful</mpqf:Description>

      </mpqf:Status>

    </mpqf:SystemMessage>

  </OutputQuery>

</SearchLicenseResponse>
5.18.6 Search Service 
5.18.6.1 Introduction

The Search Service elementary service is based on the abstract Search Entity elementary service defined in 5.18.1.

5.18.6.2 Interfaces and protocol specification

The Search Service Protocol extends the abstract Search Entity Protocol defined in 5.18.1.2, from which it inherits the protocol specification.

5.18.6.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Search Service                                  -->

  <!-- ################################################ -->
  <!-- Definition of SearchServiceRequest -->

  <element name="SearchServiceRequest" type="mpegm:SearchEntityRequestType"/>

  <!-- Definition of SearchServiceResponse -->

  <element name="SearchServiceResponse" type="mpegm:SearchEntityResponseType"/>

5.18.6.4 Semantics of protocol data format
Semantics of the SearchServiceRequest:
	Name
	Definition

	SearchServiceRequest
	Protocol message sent from the client to the SP to request that certain Services are sought under provided terms and conditions.


Semantics of the SearchServiceResponse:

	Name
	Definition

	SearchServiceResponse
	Protocol message sent from the SP to the client with the results of the search.


5.18.6.5 Extension to SID

For the representation of Service Instance Declarations of Search Service, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="SearchServiceSIDType">

    <complexContent>

      <extension base="sid:SearchEntitySIDType"/>
      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.18.7  Search User 

5.18.7.1 Introduction

The Search User elementary service is based on the abstract Search Entity elementary service defined in 5.18.1.

5.18.7.2 Interfaces and protocol specification

The Search User Protocol extends the abstract Search Entity Protocol defined in 5.18.1.2, from which it inherits the protocol specification.

5.18.7.3 Syntax of protocol data format

  <!-- ################################################ -->

  <!--  Search User                                     -->

  <!-- ################################################ -->
  <!-- Definition of SearchUserRequest -->

  <element name="SearchUserRequest" type="mpegm:SearchEntityRequestType"/>

  <!-- Definition of SearchUserResponse -->

  <element name="SearchUserResponse" type="mpegm:SearchEntityResponseType"/>

5.18.7.4 Semantics of protocol data format
Semantics of the SearchUserRequest:
	Name
	Definition

	SearchUserRequest
	Protocol message sent from the client to the SP to request that certain Users are sought under provided terms and conditions.


Semantics of the SearchUserResponse:

	Name
	Definition

	SearchUserResponse
	Protocol message sent from the SP to the client with the results of the search.


5.18.7.5 Extension to SID

For the representation of Service Instance Declarations of Search User, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="SearchUserSIDType">

    <complexContent>

      <extension base="sid:SearchEntitySIDType"/>
      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.18.7.6 Example
This example shows the run of the Search User Protocol. The client sends a SearchUserRequest message to the SP, requesting for a User with a last name "Brown" in the media creator list. The SearchUserResponse message is sent to the User with the result "John Brown".
<SearchUserRequest>

  <TransactionIdentifier>52</TransactionIdentifier>

    <InputQuery>

      <mpqf:OutputDescription outputNameSpace="urn:mpeg:mpeg7:schema:2004" >

        <mpqf:ReqField typeName="MediaLocatorType">/MediaUri</mpqf:ReqField>

        <mpqf:ReqField typeName="CreationInformationType">/Creation/Title</mpqf:ReqField>

        <mpqf:ReqField typeName="CreationInformationType">/Creation/Creator</mpqf:ReqField>

      </mpqf:OutputDescription>

      <mpqf:QueryCondition>

        <mpqf:TargetMediaType xsi:type="mimeType">image/jpeg</mpqf:TargetMediaType>

<mpqf:Condition xsi:type="Equal">

          <mpqf:StringField> Creation/Creator/Agent/FamilyName </mpqf:StringField>

          <mpqf:StringValue>Brwon</mpqf:StringValue>
        </mpqf:Condition>
      </mpqf:QueryCondition>

    </InputQuery>

</SearchUserRequest>

The SP responds with a SearchUserResponse message containing the results.
<SearchUserResponse>

  <TransactionIdentifier>52</TransactionIdentifier>

    <OutputQuery>

      <mpqf:Output currPage="1" totalPages="1" expirationDate="2008-05-30T09:00:00">
      <mpqf:ResultItem xsi:type="ResultItemType" recordNumber="1">

        <mpqf:TextResult>Title 01</mpqf:TextResult>

        <mpqf:Description xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004">

          <mpeg7:Mpeg7>

            <mpeg7:DescriptionUnit xsi:type="mpeg7:CreationType">

              <mpeg7:Title>Title 01</mpeg7:Title>

                <mpeg7:Creator xsi:type="mpeg7:CreatorType">

                  <mpeg7:Role href="http://www.roles.com/author"/>

                  <mpeg7:Agent xsi:type="mpeg7:PersonType">

                    <mpeg7:Name>

                      <mpeg7:GivenName>John</mpeg7:GivenName>

                      <mpeg7:FamilyName>Brown</mpeg7:FamilyName>

                    </mpeg7:Name>

                  </mpeg7:Agent>

                </mpeg7:Creator>

            </mpeg7:DescriptionUnit>

          </mpeg7:Mpeg7>

        </mpqf:Description>

      </mpqf:ResultItem>
     </mpqf:Output>
    </OutputQuery>

</SearchUserResponse>

5.19 The Store Services

5.19.1 Store Content 

5.19.1.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Store Content elementary service. 

This Elementary Service enables a User to store a Digital Item or any of its components on another device.

5.19.1.2 Interfaces and protocol specification

The Store Content Protocol is as follows:

	Steps
	User
	Service Provider

	1. 
	A User sends a StoreContentRequest message. The message contains one Digital Item or a reference to it and the required transfer protocol.
	

	2. 
	
	The SP sends a StoreContentResponse with the result of the store operation and the transfer protocol to use.


5.19.1.3 Syntax of protocol data format

  <!-- ############################################################ -->

  <!--  Store Content                                               -->

  <!-- ############################################################ -->

  <!-- Definition of StoreContentRequest -->

  <element name="StoreContentRequest" type="mpegm:StoreContentRequestType"/>

  <complexType name="StoreContentRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContentEntity" type="mpegmb:ContentEntityType"/>

          <element name="SupportedTransferProtocol" type="mpegmb:SupportedTransferProtocolType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of StoreContentResponse -->

  <element name="StoreContentResponse" type="mpegm:StoreContentResponseType"/>

  <complexType name="StoreContentResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="StoreContentSuccess" type="mpegm:StoreContentSuccessType"/>

          <element name="StoreContentFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="StoreContentSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="StoredContentEntity" type="mpegmb:ContentEntityType"/>

          <element name="AdoptedTransferProtocol" type="mpegmb:SupportedTransferProtocolType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

5.19.1.4 Semantics of protocol data format

Semantics of the StoreContentRequest:
	Name
	Definition

	StoreContentRequest
	Protocol message sent from the client to the SP to request that  the specified Content is stored.

	StoreContentRequestType
	Top-level type for StoreContentRequest. StoreContentRequestType extends ProtocolRequestType.

	ContentEntity
	A DI or a reference to it.

	SupportedTransferProtocol
	Specifies the transfer protocols that the client wants to use to store the content (the list of the tranfer protocols accepted by the SP is listed in the SID).


Semantics of the StoreContentResponse:
	Name
	Definition

	StoreContentResponse
	This element is used as response to a Store Content operation.

	StoreContentResponseType
	Top-level type for StoreContentResponse. StoreContentResponseType extends ProtocolResponseType.

	StoreContentSuccess
	Response in case of success.

	StoreContentFailure
	Response in case of failure.


Semantics of the StoreContentSuccessType:
	Name
	Definition

	StoredContentEntity
	A ContentEntity reference to the stored content. Typically this contains the location of the stored content.

	AdoptedProtocol
	The mpegmb:SupportedTransferProtocolType that the SP applied for storing the content.


5.19.1.5 Extension to SID

For the representation of Service Instance Declarations of Store Content, the following complex type is defined in the SID XML Schema:

  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="StoreContentSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType">

        <sequence>

          <element name="SupportedTransferProtocol" type="mpegmb:SupportedTransferProtocolType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
Semantics of the sid:StoreContentSIDType:
	Name
	Definition

	sid:StoreContentSIDType
	Top-level type for SIDs of the Store Content regular ES. sid:StoreContentSIDType extends sid:ServiceInstanceDeclarationType.

	sid:SupportedTransferProtocol
	Lists supported transfer protocols over which the Content can be sent.


5.19.2 Store Contract 

5.19.2.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Store Contract Protocol. This Service is allows Users to save Contracts in a Device for later use. 

NOTE
Given the simplicity of a Contract Entity compared to the Content Entity, no transference protocols can be specified nor the location or destination of the stored Contract. 
5.19.2.2 Interfaces and protocol specification

The Store Contract Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a StoreContractRequest message, to report that an event occurred.
	

	2. 
	
	The SP sends a StoreContractResponse indicating whether the operation was successful or not.


5.19.2.3 Syntax of protocol data format

This is the message to request the storage of a contract
  <element name="StoreContractRequest" type="mpegm:StoreEntityRequestType"/>

  <complexType name="StoreEntityRequestType">

    <complexContent>

      <extension base="mpegmb:ProtocolRequestType">

        <sequence>

          <element name="ContractEntity" type="mpegmb:ContractEntityType" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

This is the message to respond the contract storage request
  <element name="StoreContractResponse" type="mpegm:StoreContractResponseType"/>

  <complexType name="StoreContractResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="StoreContractSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="StoreContractFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

5.19.2.4 Semantics of protocol data format

Semantics of the StoreContractRequest:
	Name
	Definition

	StoreContractRequest
	The request for storing a contract contains simply the contract.

	ContractEntity
	One or more contracts on MPEG-21 CEL format.


Semantics of the StoreContractResponse:
	Name
	Definition

	StoreContractResponse
	The response contains the result of the Store Contract Service.

	StoreContractResponseType
	Top-level type for StoreContractResponse. StoreContractResponseType extends  ProtocolResponseType.

	StoreContractSuccess
	Response in case of success.

	StoreContractFailure
	Response in case of failure.


5.19.2.5 Extension to SID

For the representation of Service Instance Declarations of Store Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="StoreContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.19.3 Store Event 

5.19.3.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Store Event Protocol. 

This Elementary Service enables a User to store one of more MPEG-21 Event Reports occurred on a Device or an MPEG-21 Event Report Request related to a particular Digital Item (as made on 5.8.1). In the first case, the related Event Report Request can be specified in the ER/ERDescriptor/ERSource field and in the second case the identifier of the Digital Item can be specified in the ERR/ERSpecification field.
5.19.3.2 Interfaces and protocol specification

The Store Event Protocol is as follows:

	Steps
	Client
	Service Provider

	3. 
	The client sends a StoreEventRequest message, to report that an event occurred. 

The event is an MPEG-21 ER that occurred on a Device or is an MPEG-21 ERR related to a particular Digital Item.
	

	4. 
	
	The SP sends a ReportEventResponse indicating whether the operation was successful or not.


5.19.3.3 Syntax of protocol data format

<!-- **************************************************************** -->

<!--                  StoreEvent                         -->

<!-- **************************************************************** -->

<element name="StoreEventRequest" type="mpegm:StoreEventRequest"/>

<complexType name="StoreEventRequest">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <choice>

          <element ref="erl:ERR"/>

          <element ref="erl:ER" maxOccurs="unbounded"/>

         </choice>

      </sequence>
    </extension>

  </complexContent>

</complexType>

<element name="StoreEventResponse" type="mpegm:StoreEventResponseType"/>

<complexType name="StoreEventResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

    <choice>

      <element name="StoreEventSuccess" type="mpegmb:ProtocolSuccessType"/>

      <element name="StoreEventFailure" type="mpegmb:ProtocolFailureType"/>

    </choice>

    </extension>

  </complexContent>

</complexType>

5.19.3.4 Semantics of protocol data format

Semantics of the StoreEventRequest:
	Name
	Definition

	StoreEventRequest
	The Request for Store Event as one of more MPEG-21 Event Reports occurred on a Device or an MPEG-21 Event Report Request related to a particular Digital Item 

	StoreEventRequestType
	Top-level type for StoreEventRequest. StoreEventRequestType extends ProtocolResponseType.

	erl:ER
	An MPEG-21 Event Report to be stored.

	erl:ERR
	An MPEG-21 Event Report Request.

	ContentEntity
	A DI or a reference to it.


Semantics of the StoreEventResponse:
	Name
	Definition

	StoreEventResponse
	The response contains the result of the Store Event Service.

	StoreEventResponseType
	Top-level type for StoreEventResponse. StoreEventResponseType extends ProtocolResponseType.

	StoreEventSuccess
	Response in case of success.

	StoreEventFailure
	Response in case of failure.


5.19.3.5 Extension to SID

For the representation of Service Instance Declarations of Store Event, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="StoreEventSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.19.4 Store License 

5.19.4.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Store License Protocol. 

This Elementary Service enables a User to store a License to a Device.
5.19.4.2 Interfaces and protocol specification

The Store License Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a StoreLicenseRequest message. The message contains the licenses that the client wants to store and a reference to the Digital Item inolved.
	

	2. 
	
	The server stores the license for later retrieval and sends a StoreLicenseResponse.


5.19.4.3 Syntax of protocol data format

<!-- ############################################################ -->

<!--  Store License                                             -->

<!-- ############################################################ -->

<!-- Definition of StoreLicenseRequest -->

<element name="StoreLicenseRequest" type="mpegm:StoreLicenseRequestType"/> 

  <complexType name="StoreLicenseRequestType"> 

    <complexContent> 

      <extension base="mpegmb:ProtocolRequestType"> 

        <choice>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/> 

          <element name="ContentEntity" type="ContentEntityType"/>
        </choice> 

      </extension> 

    </complexContent> 

  </complexType>

<!-- Definition of StoreLicenseResponse -->

<element name=" StoreLicenseResponse " type="mpegm:StoreLicenseResponseType"/>

  <complexType name=" StoreLicenseResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="StoreLicenseSuccess" type="mpegm:StoreLicenseSuccessType"/>

          <element name="StoreLicenseFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="StoreLicenseSuccessType">

    <complexContent>

      <extension base="mpegmb:ProtocolSuccessType">

        <sequence>

          <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.19.4.4 Semantics of protocol data format

Semantics of the StoreLicenseRequest:
	Name
	Definition

	StoreLicenseRequest
	This element is used to send one (or more) rights information related to a content item

	StoreLicenseRequestType
	Top-level type for StoreLicenseRequest. StoreLicenseRequestType extends  ProtocolRequestType.

	License
	A REL license.

	ContentEntity
	A reference to a content containing one or more licenses


Semantics of the StoreLicenseResponse:
	Name
	Definition

	StoreLicenseResponse
	This element is used as response to a Store License operation.

	StoreLicenseResponseType
	Top-level type for StoreLicenseResponse. StoreLicenseResponseType extends ProtocolResponseType.

	StoreLicenseSuccess
	Response in case of success.

	StoreLicenseFailure
	Response in case of failure.


Semantics of the StoreLicenseSuccessType:
	Name
	Definition

	LicenseEntity
	The location of the stored license.


5.19.4.5 Extension to SID

For the representation of Service Instance Declarations of Store License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="StoreLicenseSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.20 The Transact Services

5.20.1 Transact Entity 

5.20.1.1 Introduction

This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the abstract Transact Entity Protocol. In particular, this subclause provides the protocol performed by a Seller/Buyer and their Transact Entity SPs (TESP) and the XML representation of the data structures of messages exchanged between a Subscriber and a TESP. 
5.20.1.2 Reference model
The Transact Entity Protocol assumes that there are in general 4 actors:

o) Seller (SE) owning rights to a digital media object

p) Buyer (BU) wishing to acquire rights to that digital media object

q) Subscriber (SU), indicating either a Seller or a Buyer in case the distinction between Seller and Buyer is not relevant
r) Transact Entity (TE) Service Provider (TESP) handling transactions between Seller and Buyer

The actors involved in this reference model are represented in Figure 2.
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Figure 2 — Actors in a payment and cashing system.

A general actor is enabled to:
· perform transactions (payment or cashing operations) (SellerPaymentOrder and BuyerPaymentOrderRequest)
· give a mandate (allowing his TESP to pay a specific seller without been requested for confirmation) (MandateOffer)
· revoke a mandate (MandateRevoke)
5.20.1.3 Interfaces and protocol specification
The Transact Entity Protocol specifies how to perform the transaction of an Entity. The protocol is as follows:

	Steps
	Client (Seller)
	Service Provider
	Buyer

	1. 
	A Seller starts a transaction by sending a SellerPaymentOrderRequest message to his TESP.
	
	

	2. 
	
	The TESP sends a BuyerPaymentOrderRequest message to the Buyer requesting confirmation of payment for the given transaction.
	

	3. 
	
	
	Upon receipt, the Buyer confirms payment by sending a BuyerPaymentOrderResponse message to the TESP.

	4. 
	
	The TESP sends a SellerPaymentOrderResponse message to the Seller to inform on payment result for the given transaction.
	

	5. 
	
	
	(optional) The buyer decides to give a mandate to the TESP without being requested for a confirmation for each transaction with the seller, sending a MandateOfferRequest.

	6. 
	
	(optional) The TESP confirm that a mandate with given seller has been set, by sending a MandateOfferResponse.
	

	7. 
	
	
	(optional) The buyer decides to remove a mandate to the TESP without being requested for a confirmation for each transaction with the seller, sending a MandateRevokeRequest.

	8. 
	
	(optional) The TESP confirm that a mandate with given seller has been set, by sending a MandateRevokeResponse.
	


5.20.1.4 Seller Payment Order
A Seller wishing to bill a Buyer, e.g., after receiving a Purchase Request, exchanges the following messages with the relevant users.
SellerPaymentOrderRequest is sent by Seller to his TESP. 
SellerPaymentOrderResponse is sent by Seller’s TESP to Seller. 
5.20.1.4.1 Syntax of protocol data format
<!-- Definition of SellerPaymentOrderRequest -->

<element name="SellerPaymentOrderRequest" type="mpegm:SellerPaymentOrderRequestType"/>

  <complexType name="SellerPaymentOrderRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="OrderInformation" type="mpegm:TransactEntityType"/>

        <element name="Buyer" type="mpegmb:UserEntityType"/>

        <element name="BuyerTESP" type="mpegm:TESPType"/>

        <element name="Seller" type="mpegmb:UserEntityType"/>

        <element name="SellerAccount" type="mpegm:AccountType"/>

        <element name="MandateID" type="string" minOccurs="0"/>

        <element name="Amount" type="rel-sx:Rate"/>

        <element name="VAT" type="rel-sx:Rate" minOccurs="0"/>

      </sequence>

    </extension>
  </complexContent>

  </complexType>

  <complexType name="TransactEntityType">

  <sequence>

    <element name="OrderID" type="anyURI"/>

    <choice maxOccurs="unbounded">

      <element name="ContentEntity" type="mpegmb:ContentEntityType"/>

      <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

    </choice>

  </sequence>

  </complexType>

<!-- Definition of SellerPaymentOrderResponse -->

<element name="SellerPaymentOrderResponse" type="mpegm:SellerPaymentOrderResponseType"/>

  <complexType name="SellerPaymentOrderResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <choice>

          <element name="SellerPaymentOrderSuccess" type="mpegm:SellerPaymentOrderSuccessType"/>

          <element name="SellerPaymentOrderFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="SellerPaymentOrderSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <sequence>

        <element name="OrderInformation" type="mpegm:TransactEntityType"/>

        <element name="Buyer" type="mpegmb:UserEntityType"/>

        <element name="BuyerAccount" type="mpegm:AccountType"/>

        <element name="MandateID" type="string" minOccurs="0"/>

        <element name="Amount" type="rel-sx:Rate"/>

        <element name="VAT" type="rel-sx:Rate" minOccurs="0"/>
      </sequence>

    </extension>

  </complexContent>

  </complexType>
<!-- ~~~~~~~~~~  TESP ~~~~~~~~~~ -->

<element name="TESP" type="mpegm:TESPType"/>

<complexType name="TESPType">

  <complexContent>

    <extension base="mpegmb:ProtocolBaseType">

      <sequence>

        <element name="TESPId" type="anyURI"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>

<!-- ~~~~~~~~~~  Account ~~~~~~~~~~ -->

<element name="Account" type="mpegm:AccountType"/>

<complexType name="AccountType">

  <complexContent>

    <extension base="mpegmb:ProtocolBaseType">

      <sequence>

        <element name="AccountIdentifier" type="mpeg7:UniqueIDType"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>
5.20.1.4.2 Semantics of protocol data format

Semantics of the SellerPaymentOrderRequest:
	Name
	Definition

	SellerPaymentOrderRequest
	The message is sent to inform Seller’s TESP of the beginning of a transaction.

	SellerPaymentOrderRequestType
	Top-level type for SellerPaymentOrderRequest. SellerPaymentOrderRequestType extends ProtocolRequestType.

	OrderInformation
	Number of the order and identifier of the entities involved in the transaction.

	Buyer
	Information on buyer.

	BuyerTESP
	Information on buyer’s TESP.

	Seller
	Information on seller.

	SellerAccount
	Account to which payment will be credited.

	MandateID
	Optional identifier of a mandate given to seller to buyer.

	Amount
	Amount of the transaction (without VAT). 

	VAT
	Value Added Tax (VAT) of the transaction.


Semantics of the TransactEntityType:
	Name
	Definition

	OrderID
	Identifier of the transaction.

	ContentEntityType
	Identifier of one or more DIs involved in the trasactions.

	LicenseEntityType
	Identifier of one or more Licenses involved in the trasactions.


Semantics of the SellerPaymentOrderResponse:
	Name
	Definition

	SellerPaymentOrderResponse
	The message is sent as response from Seller’s TESP to Seller.

	SellerPaymentOrderResponseType
	Top-level type for BuyerPaymentOrder_PC-SE. SellerPaymentOrderResponseType extends ProtocolResponseType.

	SellerPaymentOrderSuccess
	A payment confirmation.

	SellerPaymentOrderFailure
	The reasons why the transaction was not completed will be added.


Semantics of the SellerPaymentOrderSuccessType:
	Name
	Definition

	OrderInformation
	Number of the order and identifier of the entities involved in the transaction.

	Buyer
	Identifier of the buyer.

	BuyerAccount
	Account from which payment will be effected.

	MandateID
	Optional identifier of a mandate given to seller to buyer.

	Amount
	Amount of the transaction (without VAT). 

	VAT
	VAT of the transaction.


Semantics of the TESPType:
	Name
	Definition

	TESPId
	The TESP identified by an id.


Semantics of the AccountType:
	Name
	Definition

	AccountId
	The Account identified by an id.


5.20.1.5 Buyer Payment Order
A TESP may requst a Buyer to pay for a content item or a service.

BuyerPaymentOrderRequest is sent by the Buyer’s TESP to the Buyer.

BuyerPaymentOrderResponse is sent by Buyer to Buyer’s TESP.
5.20.1.5.1 Syntax of protocol data format

<!-- Definition of BuyerPaymentOrderRequest -->

<element name="BuyerPaymentOrderRequest" type="mpegm:BuyerPaymentOrderRequestType"/>

  <complexType name="BuyerPaymentOrderRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="OrderInformation" type="mpegm:TransactEntityType"/>

        <element name="Seller" type="mpegmb:UserEntityType"/>

        <element name="SellerTESP" type="mpegm:TESPType"/>

        <element name="SellerAccount" type="mpegm:AccountType"/>

        <element name="Amount" type="rel-sx:Rate"/>

        <element name="VAT" type="rel-sx:Rate" minOccurs="0"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

<!-- Definition of BuyerPaymentOrderResponse -->

<element name="BuyerPaymentOrderResponse" type="mpegm:BuyerPaymentOrderResponseType"/>

  <complexType name="BuyerPaymentOrderResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <choice>

          <element name="BuyerPaymentOrderSuccess" type="mpegm:BuyerPaymentOrderSuccessType"/>

          <element name="BuyerPaymentOrderFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="BuyerPaymentOrderSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <sequence>

        <element name="OrderInformation" type="mpegm:TransactEntityType"/>

        <element name="Buyer" type="mpegmb:UserEntityType"/>

        <element name="BuyerAccount" type="mpegm:AccountType"/>

        <element name="Seller" type="mpegmb:UserEntityType"/>

        <element name="SellerAccount" type="mpegm:AccountType"/>

        <element name="SellerTESP" type="mpegm:TESPType"/>

        <element name="Amount" type="rel-sx:Rate"/>

        <element name="VAT" type="rel-sx:Rate" minOccurs="0"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>
5.20.1.5.2 Semantics of protocol data format

Semantics of the BuyerPaymentOrderRequest:
	Name
	Definition

	BuyerPaymentOrderRequest
	The message is sent from Buyer’s TESP to the Buyer.

	BuyerPaymentOrderRequestType
	Top-level type for BuyerPaymentOrderRequest. BuyerPaymentOrderRequestType extends ProtocolRequestType.

	TransactEntityType
	Number of the order and identifier of the entities involved in the transaction.

	Seller
	Identifier of the seller.

	SellerAccount
	Account to which payment will be credited.

	SellerPCSP
	Information on seller’s TESP.

	Amount
	Amount of the transaction (without VAT). 

	VAT
	VAT of the transaction.


Semantics of the BuyerPaymentOrderResponse:
	Name
	Definition

	BuyerPaymentOrderResponse
	The message is sent as response to a Buyer Payment Order.

	BuyerPaymentOrderResponseType
	Top-level type for BuyerPaymentOrderResponse. BuyerPaymentOrderResponseType extends ProtocolResponseType.

	BuyerPaymentOrderSuccess
	A payment confirmation.

	BuyerPaymentOrderFailure
	The reasons why the transaction was not completed will be added.


Semantics of the BuyerPaymentOrderSuccessType:
	Name
	Definition

	OrderInformation
	Number of the order and identifier of the entities involved in the transaction.

	Buyer
	Identifier of the buyer.

	BuyerTESP
	Information on buyer’s TESP.

	Seller
	Identifier of the seller.

	SellerAccount
	Account to which payment will be credited.

	MandateID
	Optional identifier of a mandate given to seller to buyer.

	Amount
	Amount of the transaction (without VAT).

	VAT
	VAT of the transaction.


5.20.1.6 Mandate Offer

A Seller wishing to be paid by a Buyer’s TESP, without seeking specific approval by the Buyer for each transaction, exchanges the following messages:
MandateOfferRequest is sent by a Seller to his TESP.
MandateOfferResponse is sent by Seller’s TESP to Seller.

5.20.1.6.1 Syntax of protocol data format

<!-- Definition of MandateOfferRequest -->

<element name="MandateOfferRequest" type="mpegm:MandateOfferRequestType"/>

  <complexType name="MandateOfferRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="OrderInformation" type="mpegm:TransactEntityType"/>

        <element name="Buyer" type="mpegmb:UserEntityType"/>

        <element name="BuyerTESP" type="mpegm:TESPType"/>

        <element name="Seller" type="mpegmb:UserEntityType"/>

        <element name="SellerAccount" type="mpegm:AccountType"/>

        <element name="MandateOptions" type="mpegm:MandateOptionsType"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="MandateOptionsType">

  <sequence>

    <element name="MandateID" type="string"/>

    <element name="TransactionAmount" type="rel-sx:Rate"/>

    <element name="GlobalAmount" type="rel-sx:Rate"/>

    <element name="CurrentDate" type="time"/>

    <element name="ExpiringDate" type="time"/>

  </sequence>

  </complexType>

<!-- Definition of MandateOfferResponse -->

<element name="MandateOfferResponse" type="mpegm:MandateResponseType"/>

  <complexType name="MandateResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <choice>

          <element name="MandateResponseSuccess" type="mpegm:MandateResponseSuccessType"/>

          <element name="MandateResponseFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

  <complexType name="MandateResponseSuccessType">

  <complexContent>

    <extension base="mpegmb:ProtocolSuccessType">

      <sequence>

        <element name="OrderInformation" type="mpegm:TransactEntityType"/>

        <element name="MandateID" type="string"/>

        <element name="Buyer" type="mpegmb:UserEntityType"/>

        <element name="BuyerAccount" type="mpegm:AccountType"/>

        <element name="Seller" type="mpegmb:UserEntityType"/>

        <element name="SellerAccount" type="mpegm:AccountType"/>

        <element name="SellerTESP" type="mpegm:TESPType"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>
5.20.1.6.2 Semantics of protocol data format

Semantics of the MandateOfferRequest:
	Name
	Definition

	MandateOfferRequest
	The message is sent from Seller to Seller’s TESP.

	MandateOfferRequestType
	Top-level type for MandateOfferRequest. MandateOfferRequestType extends ProtocolRequestType.

	TransactEntityType
	Number of the order and identifier of the entities involved in the transaction.

	Buyer
	Information on buyer.

	BuyerTESP
	Information on buyer’s TESP.

	Seller
	Information on seller.

	SellerAccount
	Account to which payment will be credited.

	MandateOptions
	Information on mandate.


Semantics of the MandateOptionsType:
	Name
	Definition

	MandateID
	Identifier of the mandate.

	TransactionAmount
	Maximum amount for a single transaction.

	GlobalAmount
	Maximum amount for the whole Mandate.

	CurrentDate
	Current date.

	ExpiringDate
	Deadline for the deal.


Semantics of the MandateOfferResponse:
	Name
	Definition

	MandateOfferResponse
	The message is sent from Seller’s TESP to Seller.

	MandateResponseType
	Top-level type for MandateOfferResponse. MandateResponseType extends ProtocolResponseType.

	MandateSuccess
	A mandate confirmation.

	MandateFailure
	A mandate refusal.


Semantics of the MandateSuccessType:
	Name
	Definition

	TransactEntityType
	Number of the order and identifier of the entities involved in the transaction.

	MandateID
	Optional identifier of a mandate given to seller to buyer.

	Buyer
	Information on buyer.

	BuyerAccount
	Information on buyer’s account

	Seller
	Information on seller.

	SellerAccount
	Account to which payment will be credited.

	SellerTESP
	Information on seller’s TESP.


5.20.1.7 Mandate Revoke

When Buyer wants to revoke a Mandate, the following messages are exchanged between Buyer and relevant users.
MandateRevokeRequest is sent by Buyer to Buyer’s TESP.
MandateRevokeResponse is sent by Buyer’s TESP to Buyer.

5.20.1.7.1 Syntax of protocol data format

<!-- Definition of MandateRevokeRequest -->

<element name="MandateRevokeRequest" type="mpegm:MandateRevokeRequestType"/>

  <complexType name="MandateRevokeRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="MandateID" type="string"/>

        <element name="RevocationDate" type="dateTime" minOccurs="0"/>

        <element name="RevocationReason" type="mpegmb:RevocationReasonType" minOccurs="0"/>

      </sequence>

    </extension>

  </complexContent>

  </complexType>

<!-- Definition of MandateRevokeResponse -->

<element name="MandateRevokeResponse" type="mpegm:MandateRevokeResponseType"/>

  <complexType name="MandateRevokeResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <element name="MandateID" type="string"/>

        <choice>

          <element name="MandateRevokeSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="MandateRevokeFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </sequence>

    </extension>

  </complexContent>

  </complexType>
5.20.1.7.2 Semantics of protocol data format

Semantics of the MandateRevokeRequest:
	Name
	Definition

	MandateRevokeRequest
	The message is sent to revoke a mandate

	MandateRevokeRequestType
	Top-level type for MandateRevokeRequest. MandateRevokeRequestType extends ProtocolRequestType.

	MandateID
	A reference to the Mandate agreement.

	RevocationDate
	Date when the mandate shall be revoked.

	RevocationReason
	Reason for the revocation as defined in 5.2.5.


Semantics of the MandateRevokeResponse:
	Name
	Definition

	MandateRevokeResponse
	The message is sent to revoke a mandate.

	MandateRevokeResponseType
	Top-level type for MandateRevokeResponse. MandateRevokeResponseType extends ProtocolResponseType.

	MandateID
	A reference to the Mandate agreement.

	MandateRevokeSuccess
	A mandate revocation confirmation.

	MandateRevokeFailure
	A mandate revocation failure.


5.20.1.8 Extension to SID

For the representation of Service Instance Declarations of Transact Entity, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="TransactEntitySIDType" abstract="true">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.20.2 Transact Content 
5.20.2.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Transact Content elementary service. 

This Elementary Service enables Users to interface with Payment and Cashing systems with regard to Contents.

The Transact Content elementary service is based on the abstract Transact Entity elementary service defined in 5.20.1.

The item of the transaction is a Digital Item represented as mpegmb:ContentEntityType.
5.20.2.2 Interfaces and protocol specification

The Transact Content Protocol extends the abstract Transact Entity Protocol defined in 5.20.1.3 from which it inherits the protocol specification.

5.20.2.3 Extension to SID

For the representation of Service Instance Declarations of Transact Content, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="TransactContentSIDType">

    <complexContent>

      <extension base="sid:TransactEntitySIDType"/>

      <!-- No additional elements needed in this extension. -->

    </complexContent>

  </complexType>
5.20.3 Transact License 

5.20.3.1 Introduction

This subclause specifies interfaces, protocol specifications as well as syntax and semantics of the protocol data formats of the Transact License elementary service. 

This Elementary Service enables Users to interface with payment and cashing systems with regard to Licenses.

The Transact License elementary service is based on the abstract Transact Entity elementary service defined in 5.20.1.

The item of the transaction is a Digital Item represented as mpegmb:LicenseEntityType.
5.20.3.2 Interfaces and protocol specification

The Transact License Protocol extends the abstract Transact Entity Protocol defined in 5.20.1.3 from which it inherits the protocol specification.

5.20.3.3 Extension to SID

For the representation of Service Instance Declarations of Transact License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="TransactLicenseSIDType">

    <complexContent>

      <extension base="sid:TransactEntitySIDType"/>
      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>
5.21 The Verify Services

5.21.1 Verify Contract 

5.21.1.1 Introduction
This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Verify Contract elementary service.
The Verify Contract Service allows Users to check the integrity of a Contract in a multimedia content value chain. The Service Provider of this Service verifies the validity of the Contract that is passed. 

NOTE
While the CheckWith contract makes a syntactic verification of the Contract, the Verify contract provides a higher level by assuring that the Intellectual Property value chain has been respected.
5.21.1.2 Interfaces and protocol specification

The Verify Contract Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a VerifyContractRequest message. The message contains the contract.
	

	2. 
	
	The SP verifies the ability of the Requesting Device to verify the contract, and if the Requesting Device has ability to verify the contract, the Service Provider performs the verification. The SP then sends a VerifyContractResponse.


5.21.1.3 Syntax of protocol data format
<element name="VerifyContractRequest" type="mpegm:VerifyContractRequestType"/>

<complexType name="VerifyContractRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

          <element name="ContractEntity" type="mpegmb:ContractEntityType"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>
 <element name="VerifyContractResponse" type="mpegm:VerifyContractResponseType"/>

  <complexType name="VerifyContractResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <choice>

          <element name="VerifyContractSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="VerifyContractFailure" type="mpegm:VerifyContractFailureType"/>
        </choice>

      </extension>

    </complexContent>

  </complexType>
  <complexType name="VerifyContractFailureType">

    <complexContent>

      <extension base="mpegmb:ProtocolFailureType">

        <sequence>

          <element name="VerifyContractExplanation" type="mpegm:VerifyContractExplanationType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
<simpleType name="VerifyContractExplanationType">

  <restriction base="string">

    <enumeration value="CONTRACT_VERIFIED"/>

    <enumeration value="ISSUER_IS_NOT_RIGHTS_OWNER"/>

    <enumeration value="CONTRACT_INCONSISTENT"/>

    <enumeration value="CONTRACT_WITH_BAD_REFERENCES"/>

    <enumeration value="UNKNOWN_ERROR"/>

  </restriction>

</simpleType>
5.21.1.4 Semantics of protocol data format
Semantics of the VerifyContractRequest:
	Name
	Definition

	VerifyContractRequest
	Message to request the verification of a contract.

	ContractEntity
	A MPEG-21 CEL contract as described in 5.2.2.10.


Semantics of the VerifyContractResponse:
	Name
	Definition

	VerifyContractResponse
	Message to respond the verification of one contract.

	VerifyContractSuccess
	Response in case of success, an element of type mpegmb:ProtocolSuccessType

	VerifyContractFailure
	Response in case of failure, an element of type mpegm:VerifyContractFailureType.


Semantics of the VerifyContractFailureType:
	Name
	Definition

	VerifyContractExplanation
	Extended failure information, whose possible values are shown in Table 11.


Table 11 — Possible values of the VerifyContractExplanationType.
	
Protocol Code
	Definition

	CONTRACT_VERIFICATION
	The contract verification was positive

	ISSUER_IS_NOT_RIGHTS_OWNER
	The Issuer of the contract has no rights over the licenses content or service

	CONTRACT_INCONSISTENT
	Contradictions found in the contract, or any other inconsistency.

	CONTRACT_WITH_BAD_REFERENCES
	Either the content, the issuer, or the second party could not be found.

	UNKNOWN_ERROR
	The contract verification was negative for an unspecified reason.


5.21.1.5 Extension to SID

For the representation of Service Instance Declarations of Verify Contract, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="VerifyContractSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.21.2 Verify Device 

5.21.2.1 Introduction
This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Verify Device elementary service.
This Protocol specifies how a MPEG-M Device can be verified from a Verify DeviceSP. This protocol is based on the Remote Attestation techinique. This can be achieved employing any hardware provided with advanced security features, such as TPM (Trusted Platform Module).
5.21.2.2 Interfaces and protocol specification

The Verify Device Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client performs a set of measures, generates a VerifyDeviceRequest message and sends it to the Service Provider.
	

	2. 
	
	The SP verifies the digital signature of the message if present.

	3. 
	
	The SP extracts the information from the message and decides whether to accept the request. In both cases the SP generates an VerifyDeviceResponse message containing either a VerifyDeviceResponseSuccess element indicating the successful completion of the Protocol or a VerifyDeviceResponseFailure element indicating the reason of failure.


5.21.2.3 Syntax of protocol data format

<!-- Definition of VerifyDeviceRequest -->

<element name="VerifyDeviceRequest" type="mpegm:VerifyDeviceRequestType"/>

<complexType name="VerifyDeviceRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="PCRs" type="base64Binary"/>

        <element name="Sign" type="base64Binary"/>

        <element name="AttestationIdentityKey" type="dsig:KeyInfoType"/>

        <element name="Nonce" type="base64Binary" minOccurs="0"/>

        <element name="MeasurementLog" type="mpegm:MeasurementLogType" minOccurs="0"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>

<!-- Definition of MeasurementLogType -->

<complexType name="MeasurementLogType">

  <choice>

    <element name="MeasurementLogBlob" type="base64Binary"/>

    <element name="MeasurementLogTSS" type="mpegm:MeasurementLogTSSType"/>

  </choice>

</complexType>

<complexType name="MeasurementEventType">

  <complexContent>

    <element name="EventPCRIndex" type="integer"/>

    <element name="EventClass" type="mpegm:EventClassType"/>

    <element name="EventValue" type="base64Binary"/>

    <element name="EventPCRValue" type="base64Binary"/>

  </complexContent>

</complexType>

<complexType name="MeasurementLogTSSType">

  <sequence maxOccurs="unbounded">

    <element name="MeasurementEvent" type="mpegm:MeasurementEventType"/>

  </sequence>

</complexType>

<!-- Definition of EventClassType -->

<simpleType name="EventClassType">

  <restriction base="string">

    <enumeration value="LIBRARY"/>

    <enumeration value="CONFIG_FILE"/>

    <enumeration value="EXECUTABLE"/>

    <enumeration value="SCRIPT"/>

    <enumeration value="DISC_IMAGE"/>

    <enumeration value="USER_INPUT"/>

    <enumeration value="CRYPTOGRAPHIC_MATERIAL"/>

    <enumeration value="GENERIC_FILE"/>

    <enumeration value="GENERIC_DATA"/>

  </restriction>

</simpleType>
<!-- Definition of VerifyDeviceResponse -->

<element name="VerifyDeviceResponse" type="mpegm:VerifyDeviceResponseType"/>

<complexType name="VerifyDeviceResponseType">

  <complexContent>

    <extension base="mpegmb:ProtocolResponseType">

      <sequence>

        <choice>

          <element name="VerifyDeviceResponseSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="VerifyDeviceResponseFailure" type="mpegmb:ProtocolFailureType"/>

        </choice>

      </sequence>

    </extension>

  </complexContent>

</complexType>
5.21.2.4 Semantics of protocol data format

Semantics of the VerifyDeviceRequest:
	Name
	Definition

	VerifyDeviceRequest
	The message for creating a request for Attestation.

	VerifyDeviceRequestType
	Top-level type for VerifyDeviceRequest. VerifyDeviceRequestType extends  ProtocolRequestType.

	PCRs
	The value of the signed Platform Configuration Registers (PCR) (the serialization of the TCPA_PCR_INFO Trusted Software Stack (TSS) data structure [4]) in the format specified, according to Table 12.

	Sign
	The signature made over the PCRs by the Trusted Platform Module (TPM). This is the result of the Tspi_TPM_Quote or Tspi_TPM_Quote2 functions.

	AttestationIdentityKey
	The TPM key (AIK) used for computing the signature over the PCRs included its certificate chain.

	Nonce
	A nonce used for ensuring signature's freshness. This is used by the Tspi_TPM_Quote or Tspi_TPM_Quote2 functions.

	MeasurementLog
	The list of logs related to the PCR values of type MeasurementLogType.


Semantics of the MeasurementLogType:
	Name
	Definition

	MeasurementLogBlob
	A Base64 binary representation of the measurement.

	MeasurementLogTSS
	A MeasurementLogTSSType element representing the measurements log according TSS specification. This is a list of measurements where each element corresponds to a TSS_PCR_EVENT TSS data structure.


Semantics of the MeasurementLogTSSType:
	Name
	Definition

	MeasurementEvent
	The set of the measurement step.


Semantics of the MeasurementEventType:
	Name
	Definition

	EventPCRIndex
	The identification number of the PCR.

	EventClass
	The class of the event being measured, as specified below.

	EventValue
	A blob which defines the event (it is left to the application to define this blob, e.g., the name of a measured file).

	EventPCRValue
	The value computed by the TSS after the PCR extension.


Semantics of the EventClassType:
	Name
	Definition

	EventClassType
	The element defining a class of event being measured.


Semantics of the VerifyDeviceResponse:
	Name
	Definition

	VerifyDeviceResponse
	The message conveys the Result attribute indicating whether the Protocol was successful or not.

	VerifyDeviceResponseType
	Top-level type for VerifyDeviceResponse. VerifyDeviceResponseType extends ProtocolResponseType.

	VerifyDeviceResponseSuccess
	Response in case of success.

	VerifyDeviceResponseFailure
	Response in case of failure.


Table 12 below provides the TCPA_PCR_INFO TSS data structure format:
Table 12 — TCPA_PCR_INFO TSS data structure format.
	Field name
	Field length

	mask_size
	u16

	mask
	mask_size

	pcrs_size
	u32

	pcrs
	pcrs_size


5.21.2.5 Extension to SID

For the representation of Service Instance Declarations of Verify Device, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="VerifyDeviceSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

5.21.3 Verify License
5.21.3.1 Introduction
This subclause specifies interfaces, protocol specification as well as syntax and semantics of the protocol data formats of the Verify License elementary service.
The Verify License Service allows Users to check the integrity of a License in a multimedia content value chain. The Service Provider of this Service verifies the well-formedness, the syntactic validity and the REL validity of the License that is passed. 

5.21.3.2 Interfaces and protocol specification

The Verify License Protocol is as follows:

	Steps
	Client
	Service Provider

	1. 
	The client sends a VerifyLicenseRequest message. The message contains the contract.
	

	2. 
	
	The SP verifies the ability of the Requesting Device to verify the license, and if the Requesting Device has ability to verify the License, the Service Provider performs the verification. The SP then sends a VerifyLicenseResponse.


5.21.3.3 Syntax of protocol data format
<element name="VerifyLicenseRequest" type="mpegm:VerifyLicenseRequestType"/>

<complexType name="VerifyLicenseRequestType">

  <complexContent>

    <extension base="mpegmb:ProtocolRequestType">

      <sequence>

        <element name="LicenseEntity" type="mpegmb:LicenseEntityType"/>

      </sequence>

    </extension>

  </complexContent>

</complexType>
<element name="VerifyLicenseResponse" type="mpegm:VerifyLicenseResponseType"/>

  <complexType name="VerifyLicenseResponseType">

    <complexContent>

      <extension base="mpegmb:ProtocolResponseType">

        <sequence>

          <choice>

          <element name="VerifyLicenseSuccess" type="mpegmb:ProtocolSuccessType"/>

          <element name="VerifyLicenseFailure" type="mpegmb:ProtocolFailureType"/>

          </choice>

        </sequence>

      </extension>

    </complexContent>

  </complexType>
5.21.3.4 Semantics of protocol data format
Semantics of the VerifyLicenseRequest:
	Name
	Definition

	VerifyLicenseRequest
	Message to request the verification of a license.

	LicenseEntity
	A MPEG-21 REL License to be verified.


Semantics of the VerifyLicenseResponse:
	Name
	Definition

	VerifyLicenseResponseType
	Message sent as a result of the Verify service invocation.

	VerifyLicenseResult
	The result of the operation if failed, given as an element of the type mpegmb:ProtocolResponseType.


5.21.3.5 Extension to SID

For the representation of Service Instance Declarations of Verify License, the following complex type is defined in the SID XML Schema:
  <!-- NOTE: This extension is defined in the SID XML Schema. -->

  <complexType name="VerifyLicenseSIDType">

    <complexContent>

      <extension base="sid:ServiceInstanceDeclarationType"/>

      <!-- No additional elements needed in this extension. -->
    </complexContent>

  </complexType>

Annex A 
(informative)

MPQF Queries

A.1 General

This Annex provides some examples of MPQF queries.
A.2 InputQueryType in mpqf
<complexType name="InputQueryType">

    <sequence>

      <element name="QFDeclaration" type="mpqf:QFDeclarationType" minOccurs="0"/>

      <element name="OutputDescription" type="mpqf:OutputDescriptionType" minOccurs="0"/>

      <element name="QueryCondition" type="mpqf:QueryConditionType" minOccurs="0"/>

      <element name="ServiceSelection" type="mpqf:ServiceSelectionType" minOccurs="0"/>

    </sequence>

    <attribute name="previousAnswerID" type="anyURI" use="optional"/>

    <attribute name="immediateResponse" type="boolean" use="optional" default="true"/>

    <attribute name="timeout" type="duration" use="optional"/>

</complexType>

A.3 The OutputQueryType in mpqf
<complexType name="OutputQueryType">

    <sequence>

      <element name="GlobalComment" type="string" minOccurs="0"/>

      <element name="ResultItem" type="mpqf:ResultItemType" minOccurs="0" maxOccurs="unbounded"/>

      <element name="SystemMessage" type="mpqf:SystemMessageType" minOccurs="0"/>

    </sequence>

    <attribute name="currPage" type="positiveInteger" default="1"/>

    <attribute name="totalPages" type="positiveInteger" default="1"/>

    <attribute name="expirationDate" type="dateTime" use="optional"/>

</complexType>
The following example shows the case that the query requests images whose MPEG-7 metadata has the CreationInformation/Creation/Title element with the value "Miracle Query Format" exactly.
<MpegQuery mpqfID="someID">
  <Query>

    <Input>

      <QueryCondition>

        <TargetMediaType>image/jpeg</TargetMediaType>

        <Condition xsi:type="QueryByDescription" matchType="exact">

          <DescriptionResource resourceID="desc001">

            <AnyDescription xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" 
               xsi:schemaLocation="urn:mpeg:mpeg7:schema:2004 M7v2schema.xsd">

              <mpeg7:Mpeg7>

                <mpeg7:DescriptionUnit xsi:type="mpeg7:CreationInformationType">

                  <mpeg7:Creation>

                    <mpeg7:Title>Miracle Query Format</mpeg7:Title>

                  </mpeg7:Creation>

                </mpeg7:DescriptionUnit>

              </mpeg7:Mpeg7>

            </AnyDescription>

          </DescriptionResource>

        </Condition>

      </QueryCondition>

    </Input>

  </Query>

</MpegQuery>

A.4 The semantic search example from Semantic Enhancement
The following example illustrates the use of semantic expressions on an imaginary semantic annotation in a surveillance system scenario, as defined in ISO/IEC 15938-12:2008/Amd.2. The example searches for persons and its location and time information (see OutputDescription) that matches the drawn RDF subgraph (see Condition element). The example demonstrates the use of the integrated anchor and anchorDistance attributes. Here the first SemanticRelation-Condition defines the anchor meaning that all other specified conditions build the search graph pattern related to their given anchorDistance. 

<MpegQuery mpqfID="">

  <Query>

    <Input>

      <QFDeclaration>

        <Prefix name="xsd"

                    uri="http://www.w3.org/2001/XMLSchema#"/>

        <Prefix name="rdf"

                    uri="http://www.w3.org/1999/02/22-rdf-syntax-ns#"/>

        <Prefix name="ontology"

                    uri="http://www.example.de/ontology#"/>

        <Prefix name="config"

                    uri="http://www.example.de/configuration#"/>

      </QFDeclaration>

      <OutputDescription>

        <SemanticField>?person</SemanticField>

        <SemanticField>?location</SemanticField>

        <SemanticField>?temp</SemanticField>

      </OutputDescription>

      <QueryCondition>

        <Condition xsi:type="AND">

          <Condition xsi:type="SemanticRelation" anchor="true" anchorDistance="0">

            <Subject>?person</Subject>

            <Property>ontology:hasName</Property>

            <Object>?name</Object>

          </Condition>

          <Condition xsi:type="SemanticRelation" anchorDistance="3">

            <Subject>?cam</Subject>

            <Property>ontology:isLocated</Property>

            <Object>?location</Object>

          </Condition>

          <Condition xsi:type="Equal" anchorDistance="3">

            <SemanticStringField>

              <Var>?location</Var>

              <Property>ontology:hasName</Property>

            </SemanticStringField>

            <StringValue>Room240</StringValue>

          </Condition>

        </Condition>

      </QueryCondition>

    </Input>

  </Query>

</MpegQuery>

A.5 The SPARQL query type example from Semantic Enhancement
The following example illustrates the use of the SPARQL query type on an imaginary semantic annotation in a surveillance system scenario. The example searches for persons and its location and time information (see OutputDescription) that matches the drawn RDF subgraph (see ASK part within the Query element).
<MpegQuery mpqfID="">

  <Query>

    <Input>

      <OutputDescription>

        <SemanticField>?person</SemanticField>

        <SemanticField>?location</SemanticField>

        <SemanticField>?temp</SemanticField>

      </OutputDescription>

      <QueryCondition>

        <Condition xsi:type="QueryBySPARQL">

          <SPARQL>

            <![CDATA[ 

        PREFIX xsd:      <http://www.w3.org/2001/XMLSchema#>

        PREFIX rdf:      <http://www.w3.org/1999/02/22-rdf-syntax-ns#>

        PREFIX ontology: <http://www.example.de/ontology#>

        PREFIX config:   <http://www.example.de/configuration#>

        ASK

        { ?person   ontology:hasName      ?name ;

                    ontology:hasPosition  ?node .

          ?node     ontology:hasPosition_Location  ?roi ;

                    ontology:hasPosition_Duration  ?temp .

          ?roi      ontology:hasCamera    ?cam .

          ?cam      ontology:isLocated    ?location .

          ?location ontology:hasName     "Room240"^^xsd:string .

        }" ]]>

          </SPARQL>

        </Condition>

      </QueryCondition>

    </Input>

  </Query>

</MpegQuery>
Annex B 
(normative)

Classification Schemes for Request Metadata

B.1 General

This Annex defines MPEG-7 Classification Schemes that are used by Request Metadata steps of Request Content (specified in 5.16.1).
B.2 Classification Scheme for the list of offering discovery metadata schemes 

<ClassificationScheme uri="urn:mpeg:mpegM:2011:DiscoveryMetadataSchemesCS-NS" >

  <Term termId="1">

    <Name xml:lang="en">ETSI-Service-Discovery</Name>  

    <Definition xml:lang="en"> Indicates the metadata scheme of ETSI IPTV for offering discovery.

    </Definition>

  </Term>

  <Term termId="2">

    <Name xml:lang="en">ATIS-Service-Discovery</Name>

    <Definition xml:lang="en"> Indicates the metadata scheme of ATIS IPTV for offering discovery. 

    </Definition>

  </Term>

</ClassificationScheme>
B.3 Classification Scheme for the sections of offering discovery metadata of ETSI IPTV (DVB-IP)
NOTE
The terms defined in this Classification Scheme and the payload IDs mentioned therein are defined in ETSI TS 102 034, Table 1.
<ClassificationScheme uri="urn:mpeg:mpegM:2011:ETSIDiscoveryCS-NS">

  <Term termId="1">

    <Name xml:lang="en">ServiceProviderDiscovery</Name>

    <Definition xml:lang="en"> Indicates the metadata for service provider discovery information (payload ID 0x01). The information includes a list of IDs of metadata sections (or segments in ETSI IPTV) for each offering type (described below) of each provider. There is only one metadata section of this type.

    </Definition>

  </Term>

  <Term termId="2">

    <Name xml:lang="en">ServiceProvider</Name>

    <Definition xml:lang="en"> Indicates all offering discovery metadata of an IPTV service provider. Each provider is identified by a textual string representing its domain name.

    </Definition>

    <Term termId="2.1">

      <Name xml:lang="en">BroadcastService</Name>

      <Definition xml:lang="en"> Indicates metadata for broadcast offering discovery of an IPTV service provider (payload ID 0x02). Metadata of this type could be divided into sections, identified by numeric IDs.

      </Definition>

    </Term>

    <Term termId="2.2">

      <Name xml:lang="en">CoDService</Name>

      <Definition xml:lang="en"> Indicates metadata for Content-on-Demand offering discovery of an IPTV service provider (payload ID 0x03). Metadata of this type could be divided into sections, identified by numeric IDs.

      </Definition>

    </Term>

    <Term termId="2.3">

      <Name xml:lang="en">ServicesFromOtherSP</Name>

      <Definition xml:lang="en"> Indicates metadata for referenced offering discovery at an IPTV service provider (payload ID 0x04). Metadata of this type could be divided into sections, identified by numeric IDs.

      </Definition>

    </Term>

    <Term termId="2.4">

      <Name xml:lang="en">PackageService</Name>

      <Definition xml:lang="en"> Indicates metadata for package offering discovery of an IPTV service provider (payload ID 0x05). Metadata of this type could be divided into sections, identified by numeric IDs.

      </Definition>

    </Term>

    <Term termId="2.5">

      <Name xml:lang="en">BCGService</Name>

      <Definition xml:lang="en"> Indicates metadata for BCG (Broadband Content Guide) offering discovery of an IPTV service provider (payload ID 0x06). Metadata of this type could be divided into sections, identified by numeric IDs. 

      </Definition>

    </Term>

  </Term>

</ClassificationScheme>
B.4 Classification Scheme for the sections of offering discovery metadata of ATIS IIF
<ClassificationScheme uri="urn:mpeg:mpegM:2011:ATISDiscoveryCS-NS">

  <Term termId="1">

    <Name xml:lang="en">ServiceProviderInfo</Name>

    <Definition xml:lang="en">Indicates the metadata of ATIS IIF ServiceProviderInfoTableType which provides information about different IPTV service providers. There is only one metadata section (or record in ATIS IIF) of this type</Definition> 

  </Term>

  <Term termId="2">

    <Name xml:lang="en">ServiceProvider</Name>

    <Definition xml:lang="en">Indicates all offering discovery metadata of an IPTV Service Provider. Each service provider is identified by a textual string representing its identifier.</Definition>

    <Term termId="2.1">

      <Name xml:lang="en">ProvisioningInfo</Name>

      <Definition xml:lang="en">Indicates metadata of ATIS IIF ProvisioningInfoType which provides provisioning information from an IPTV service provider.  There is only one metadata section of this type </Definition>

    </Term>

    <Term termId="2.2">

      <Name xml:lang="en">Master SI Table</Name>

      <Definition xml:lang="en"> Indicates metadata of ATIS IIF MasterSiTableType which is a list of virtual channel maps of a given IPTV service provider. There is only one metadata section of this type </Definition>

    </Term>

    <Term termId="2.3">

      <Name xml:lang="en">Virtual Channel Map</Name>

      <Definition xml:lang="en">Indicates metadata of ATIS IIF VirtualChannelMapType which is a list of virtual channels. Metadata of this type could be divided into sections/records, each is identified by a textual string representing its URI </Definition>

    </Term>

    <Term termId="2.4">

      <Name xml:lang="en">Virtual Channel Description</Name>

      <Definition xml:lang="en"> Indicates metadata of ATIS IIF VirtualChannelDescriptionTableType which is a description of virtual channels. Metadata of this type could be divided into sections/records, each is identified by a textual string representing its URI </Definition>

    </Term>

    <Term termId="2.5">

      <Name xml:lang="en">Source</Name>

      <Definition xml:lang="en"> Indicates metadata of ATIS IIF SourceTableType which shows acquisition information for virtual channels. Metadata of this type could be divided into sections/records, each is identified by a textual string representing its URI </Definition>

    </Term>

</ClassificationScheme>
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Service Types for Process Content

C.1 General

This Annex defines Service Types for the Process Content service specified in 5.15.1. 

C.2 Recognize Speech

C.2.1 Introduction

This subclause specifies the Recognize Speech Service Type for the Process Content service. 

The Recognize Speech Service Type is employed to request to recognize user’s speech input and produce output text. This type specifies how to request speech recognition of the user’s speech. This type is applied between a User who speaks to a microphone or a remote control, and Recognize Speech Service Provider. This Service Type provides accessibility for people with disability or old people with difficulty to handle devices, as well as convenient user interface to other users. 
The following diagrams explain Speech Reconition method in two ways. Both cases are relflected in the schema of Recognize Speech Service type.
Case 1: The speech signal is sent to the SP without any preprocessing.
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Case2: The speech features extracted and compressed from the speech signal is sent to the SP.
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C.2.2 Syntax of Service Type data format

<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:mpegm="urn:mpeg:mpegM:schema:02-service-NS:2011" xmlns:mpegmb="urn:mpeg:mpegM:schema:01-base-NS:2011" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xmlns:rs="urn:mpeg:mpegM:processing-type:01-recognize-speech-NS:2011" targetNamespace="urn:mpeg:mpegM:service-type:01-recognize-speech-NS:2011" elementFormDefault="qualified" attributeFormDefault="unqualified" version="ISO/IEC 23006-4 2nd edition" id="recognize-speech.xsd">

  <import namespace="urn:mpeg:mpegM:schema:02-service-NS:2011" schemaLocation="mpeg-m.xsd"/>

  <import namespace="urn:mpeg:mpegM:schema:01-base-NS:2011" schemaLocation="mpeg-m-base.xsd"/>

  <import namespace="urn:mpeg:mpeg7:schema:2004" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd"/>
  <!-- Definition of Recognize Speech Service Type -->

  <complexType name="RecognizeSpeechType">

    <complexContent>

      <extension base="mpegmb:RequestParametersBaseType">

        <sequence>

          <choice minOccurs="0" maxOccurs="unbounded">

            <element name="SpeechInput" type="mpegmb:ContentEntityType"/>

            <element name="SpeechFeature" type="mpeg7:AudioDType"/>

          </choice>
          <element name="Language" type="language" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

</schema>
C.2.3 Semantics of Service Type data format

Semantics of the RecognizeSpeech:

	Name
	Definition

	RecognizeSpeech
	Contains the necessary parameters for the Recognize Speech Service Type. 

	RecognizeSpeechType
	Top-level type for RecognizeSpeechRequest. RecognizeSpeechType extends ProtocolBaseType.

	SpeechInput
	Speech signal spoken by the user

	SpeechFeature
	Compressed speech features extracted from the speech signal.

	Language
	Indicates the language of the input speech.


C.2.4 Example
This example shows the function of the Process Content service with the Service Type of Recognize Speech.

The client sends a ProcessContentRequest message to the SP, containing a Digital Item with the audio resources to be processed and the parameters specified by the SerivceType.

<mpegm:ProcessContentRequest immidiateResponse="true">

  <mpegm:TransactionIdentifier>52</mpegm:TransactionIdentifier>

  <mpegm:ContentEntity>

    <didl:DIDL>

      <didl:Item>

        <didl:Component>

          <didl:Resource ref="http://example.com/my-speech.mp3" mimeType="audio/mp3"/>

        </didl:Component>

      </didl:Item>

    </didl:DIDL>

  </mpegm:ContentEntity>

  <mpegm:RequestParameters type="rs:RecognizeSpeechType">

    <mpegm:SpeechInput>

      <mpegm:Language>ko</mpegm:Language>
    </mpegm:SpeechInput>

  </mpegm:RequestParameters>

</mpegm:ProcessContentRequest>

The SP concludes that the processing can be performed and sends an affirmative ProcessContentResponse message to the client. 

<mpegm:ProcessContentResponse>

  <mpegm:TransactionIdentifier>52</mpegm:TransactionIdentifier>

  <mpegm:ProcessContentSuccess/>

</mpegm:ProcessContentResponse>

After successfully creating a textual transcript of the audio content, the SP sends a ProcessContentCompletion message to the client.

<mpegm:ProcessContentCompletion>

  <mpegm:TransactionIdentifier>52</mpegm:TransactionIdentifier>

  <mpegm:ProcessContentCompletionSuccess>

    <mpegm:ContentEntity>

      <didl:DIDL>

        <didl:Item>

          <didl:Component>

            <didl:Resource ref="http://example.com/your-transcript.txt" mimeType="text/plain"/>

          </didl:Component>

        </didl:Item>

      </didl:DIDL>

    </mpegm:ContentEntity>

  </mpegm:ProcessContentCompletionSuccess>

</mpegm:ProcessContentCompletion>

C.3 Synthesize Speech 
C.3.1 Introduction

This subclause specifies the Synthesize Speech service type for the Process Content elementary service. 

The Synthesize Speech service type is employed to request to produce output speech from the user input which is text. This service type specifies how to request speech synthesis of the text the user provides. This type is applied between a User inputs a text, and Synthesize Speech Service Provider. This Service Type provides accessibility for people with disability to speak, as well as convenient user interface to other users in the services such as machine announcement, answering services and automatic language translation.
C.3.2 Syntax of Service Type data format

<schema
  xmlns="http://www.w3.org/2001/XMLSchema"
  xmlns:mpegm="urn:mpeg:mpegM:schema:02-service-NS:2011"
  xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001"
  xmlns:ss="urn:mpeg:mpegM:service-type:02-synthesize-speech-NS:2011"
  targetNamespace="urn:mpeg:mpegM:service-type:02-synthesize-speech-NS:2011"
  elementFormDefault="qualified" attributeFormDefault="unqualified"
  version="ISO/IEC 23006-4 2nd edition" id="Synthesize-speech.xsd">
  <!-- Definition of Synthesize Speech Service Type -->

  <complexType name="SynthesizeSpeechType">

    <complexContent>

      <extension base="mpegm:RequestParametersBaseType">

        <sequence>
          <element name="Language" type="language" minOccurs="0"/>
          <element name="VoiceGender" type="anyType" minOccurs="0"/>
       </sequence>
      </extension>

    </complexContent>

  </complexType>
</schema>
C.3.3 Semantics of Service Type data format

Semantics of the SynthesizeSpeech:

	Name
	Definition

	SynthesizeSpeechType
	Top-level type for SynthesizeSpeechRequest. Contains the necessary parameters for the Synthesize Speech Service Type.  SynthesizeSpeechType extends ProtocolBaseType.

	Language
	Indicates the language of the input text.

	VoiceGender
	Gender of the output voice.


C.3.4 Example
This example shows the function of the Process Content service with the service type of Synthesize Speech.

For the actual processing, the client sends a ProcessContentRequest message to the SP, containing a text input to be processed and the parameters specified by the SP.

<mpegm:ProcessContentRequest immediateResponse="true">

  <mpegm:TransactionIdentifier>55</mpegm:TransactionIdentifier>

  <mpegm:ContentEntity>

    <didl:DIDL>

      <didl:Item>

        <didl:Component>

          <didl:Resource ref="http://example.com/my-inputtext.txt" mimeType="text/plain"/>

        </didl:Component>

      </didl:Item>

    </didl:DIDL>

  </mpegm:ContentEntity>

  <mpegm:SynthesizeSpeech>

    <mpegm:TextInput>
      <mpegm:Language>en-US</Language>
      <mpegm:VoiceGender>Female</VoiceGender>
    </mpegm:TextInput>

  </mpegm:SynthesizeSpeech>

</mpegm:ProcessContentRequest>

The SP concludes that the processing can be performed and sends an affirmative ProcessContentResponse message to the client. 

<mpegm:ProcessContentResponse>

  <mpegm:TransactionIdentifier>55</mpegm:TransactionIdentifier>

  <mpegm:ProcessContentSuccess/>

</mpegm:ProcessContentResponse>

After successfully creating a speech output from the input content, the SP sends a ProcessContentCompletion message to the client.

<mpegm:ProcessContentCompletion>

  <mpegm:TransactionIdentifier>55</mpegm:TransactionIdentifier>

  <mpegm:ProcessContentCompletionSuccess>

    <mpegm:ContentEntity>

      <didl:DIDL>

        <didl:Item>

          <didl:Component>

            <didl:Resource ref="http://example.com/your-transcript.wav" mimeType="audio/mp3"/>

          </didl:Component>

        </didl:Item>

      </didl:DIDL>

    </mpegm:ContentEntity>

  </mpegm:ProcessContentCompletionSuccess>

</mpegm:ProcessContentCompletion>

C.4 Extract Sensory Information

C.4.1 Introduction

Extracts Sensory Information (see ISO/IEC 23005-3) from the media resources according to the parameters specified in the request.

C.4.2 Syntax of Service Type data format

<schema
  xmlns="http://www.w3.org/2001/XMLSchema"
  xmlns:mpegm="urn:mpeg:mpegM:schema:02-service-NS:2011"
  xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001"
  xmlns:si="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
  xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS
  xmlns:esi="urn:mpeg:mpegM:processing-type:01-extract-sensory-information-NS:2011"
  targetNamespace="urn:mpeg:mpegM:service-type:03-extract-sensory-information-NS:2011"
  elementFormDefault="qualified" attributeFormDefault="unqualified"
  version="ISO/IEC 23006-4 2nd edition" id="autoextract-sensoryInfo.xsd">

  <!-- Definition of Extract Sensory Information processing type -->

  <complexType name="ExtractSensoryInformationType">

    <complexContent>

      <extension base="mpegm:RequestParametersBaseType">

        <sequence>

          <element name="SensoryInformationExtraction" type="esi:SensoryInformationExtractionType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="SensoryInformationExtractionType">

    <sequence>

      <element name="ResourceRef" type="anyURI"/>

      <element name="SpatioTemporalMask" type="mpeg7:SpatioTemporalMaskType" minOccurs="0"/>

      <element name="Effect" type="QName" minOccurs="1" maxOccurs="unbounded">

        <annotation>

          <documentation xml:lang="en">

            Must specify a type that is a subtype of sedl:EffectBaseType.

          </documentation>

        </annotation>

      </element>

    </sequence>

  </complexType>

</schema>

C.4.3 Semantics of Service Type data format

Semantics of the ExtractSensoryInformationType:

	Name
	Definition

	SensoryInformationExtraction
	Container for the parameters that describe the kind of Sensory Information to be extracted.

	ResourceRef
	URI referring to a resource. The resource shall be included in the DI of the ProcessContentRequest message. The resource shall be relative reference, e.g., using a URI Fragment Identifier.

	SpatioTemporalMask
	Describes the reference region, time, and duration for automatic extraction from the resource. The mask used is represented by the mpeg7:SpatioTemporalMaskType that is defined in ISO/IEC 15938-5.

	Effect
	Indicates which effect type shall be automatically extracted from the resource.
Must specify a type that is a subtype of sedl:EffectBaseType.


C.4.4 Example
EXAMPLE
The client sends a ProcessContentRequest message of Service Type "Extract Sensory Information" to the Service Provider, requesting the generation of Sensory Information for the time period from 5 seconds into the video for a duration of 1 minute and 30 seconds.

<ProcessContentRequest immediateResponse="false">

  <TransactionIdentifier>123</TransactionIdentifier>

  <ServiceTypeEntity>

    <sid:ServiceType>

      <sid:Identifier>urn:mpeg:service-type:03-extract-sensory-information-NS:2011</sid:Identifier>

      <sid:Name>Extract Sensory Information</sid:Name>

      <sid:RequestParametersType>esi:ExtractSensoryInformationType</sid:RequestParametersType>

    </sid:ServiceType>

  </ServiceTypeEntity>

  <ContentEntity>

  <ContentRef>http://example.com/content/sample.didl</ContentRef>

</ContentEntity>

  <RequestParameters xsi:type="esi:ExtractSensoryInformationType">

    <esi:SensoryInformationExtraction>

      <esi:ResourceRef>http://example.com/content/sample.didl#VIDEO_1</esi:ResourceRef>

      <esi:SpatioTemporalMask>

        <mpeg7:SubRegion>

          <mpeg7:MediaTime>

            <mpeg7:MediaTimePoint>T00:00:05</mpeg7:MediaTimePoint>

            <mpeg7:MediaDuration>PT1M30S</mpeg7:MediaDuration>

          </mpeg7:MediaTime>

        </mpeg7:SubRegion>

      </esi:SpatioTemporalMask>

      <esi:Effect>sev:LightType</esi:Effect>

    </esi:SensoryInformationExtraction>

  </RequestParameters>

</ProcessContentRequest>

The SP generates the requested Sensory Information and includes it in the DI of the ProcessContentCompletion message.

<ProcessContentCompletion>

  <TransactionIdentifier>123</TransactionIdentifier>

  <ProcessContentCompletionSuccess>

    <ProcessedContentEntity>

      <didl:DIDL>

        <didl:Item>

          <didl:Component>

            <didl:Resource id="VIDEO_1" mimeType="video/mpeg" ref="http://example.com/content/sample/video1.mp4"/>

          </didl:Component>

          <didl:Component>

            <didl:Resource mimeType="application/xml">

              <!-- Sensory Information goes here ... -->

            </didl:Resource>

          </didl:Component>

        </didl:Item>

      </didl:DIDL>

    </ProcessedContentEntity>

  </ProcessContentCompletionSuccess>

</ProcessContentCompletion>
Annex D 
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Schema for Service Instance Declaration

D.1 General

This Annex provides a complete W3C XMLSCHEMA Schema and the specification of semantics for Service Instance Declaration. 
An example of a Service Instance Declaration is provided in F.4.1.1.

D.2 Schema Definition of Service Instance Declaration

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001" xmlns:dsig="http://www.w3.org/2000/09/xmldsig#" xmlns:sid="urn:mpeg:mpegM:schema:05-sid-NS:2011" xmlns:mpegmb="urn:mpeg:schema:01-service-NS:2011" targetNamespace="urn:mpeg:mpegM:schema:05-sid-NS:2011" elementFormDefault="qualified" attributeFormDefault="unqualified">

  <import namespace="urn:mpeg:schema:01-service-NS:2011" schemaLocation="mpeg-m-base.xsd"/>

  <import namespace="urn:mpeg:mpeg7:schema:2001" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v1.xsd"/>

  <import namespace="http://www.w3.org/2000/09/xmldsig#" schemaLocation="http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd"/>

  <!-- ################################################ -->

  <!--  Service Instance Declaration                    -->

  <!-- ################################################ -->

  <element name="ServiceInstanceDeclaration" type="sid:ServiceInstanceDeclarationType"/>

  <complexType name="ServiceInstanceDeclarationType" abstract="true">

    <sequence>

      <element ref="mpegmb:SIDIdentifier"/>

      <element name="Name" type="string"/>

      <element name="Profile" type="mpeg7:ControlledTermUseType">

        <annotation>

          <documentation xml:lang="en">

            Proposed Classification Scheme: urn:mpeg:mpegM:cs:04-profile-NS:2011:ProfileCS
          </documentation>

        </annotation>

      </element>

      <element name="Provider" type="mpeg7:AgentType"/>

      <element name="EndPoint" type="anyURI"/>

      <element name="ContractEntity" type="mpegmb:ContractEntityType" minOccurs="0"/>
      <element name="Description" type="mpeg7:TextAnnotationType" minOccurs="0"/>
      <element name="ServiceAvailabilityPeriod" type="mpeg7:TimeType" minOccurs="0" maxOccurs="unbounded"/>
      <element name="ApplicationSpecificData" type="mpegmb:ApplicationSpecificDataType" minOccurs="0" maxOccurs="unbounded"/>

      <element ref="dsig:Signature" minOccurs="0"/>

    </sequence>

  </complexType>
  <!-- Extensions of the ServiceInstanceDeclarationType go here... -->
</schema>

D.3 Semantics of Service Instance Declaration

Semantics of the ServiceInstanceDeclaration:

	Name
	Definition

	ServiceInstanceDeclaration
	Information about a particular implementation of a Service provided by a Service Provider.

	ServiceInstanceDeclarationType
	Top-level type for the specification of a Service Instance Declarations. A sid:ServiceInstanceDeclaration must use the proper subtype for that Service (e.g., sid:CreateContentSIDType for Create Content).

	SIDIdentifierType
	Identification of that particular Service Instance.

	Name
	Descriptive name of that particular Service Instance.

	Profile
	Conformance Profile as specified in ISO/IEC 23006-3 2nd edition.
Terms for the Profile are specified by the ProfileCS (urn:mpeg:mpegM:cs:04-profile-NS:2011:ProfileCS) in ISO/IEC 23006-3 2nd edition.

	Provider
	Service Provider that offers this Service Instance.

	EndPoint
	Connection through which the client has to connect in order to use the Service (e.g., IP address).

	ContractEntity
	Contract that regulates the use of the Service Instance.

	Description
	Free text description of the Service Instance.

	ServiceAvailabilityPeriod
	Time frame in which the Service is available.

	ApplicationSpecificData
	Application-specific data (e.g., further configuration).

	dsig:Signature
	Signature of the entire sid:ServiceInstanceDeclaration. 
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Usage of HTTP responses for response messages

E.1 General

According to the employed conformance profile, a Service Provider may optionally send an IETF RFC 2616 HTTP response instead of an empty response message, i.e., if that response message is exactly of type ProtocolSuccessType or ProtocolFailureType and not a subtype thereof. An HTTP response may only be sent if the request has also been sent over HTTP. 

The response message of type ProtocolSuccessType must be replaced by an HTTP response with the HTTP status code 200 (OK) and the optional DisplayString is placed in the HTTP response message body. If no DisplayString is sent, the HTTP response should convey the HTTP status code 204 (No Content). 

The response message of type ProtocolFailureType must be replaced by an HTTP response with an HTTP status code 4xx (Client Error) or 5xx (Server Error). The mapping of BasicFailureCode values to HTTP status codes is specified in Table E.1:

Table E.1 — Mapping of BasicFailureCode values to HTTP status codes.

	BasicFailureCode
	HTTP status code
	HTTP reason phrase

	PERMISSION_DENIED
	403
	Forbidden

	BUSY
	503
	Service Unavailable

	MALFORMED_REQUEST
	400
	Bad Request

	UNABLE_TO_PROCESS
	500
	UNABLE_TO_PROCESS

	OPERATION_NOT_SUPPORTED
	501
	Not Implemented

	UNKNOWN_MESSAGE
	404
	Not Found

	UNKNOWN_ERROR
	500
	UNKNOWN_ERROR


The BasicFailureCode values "UNABLE_TO_PROCESS" and "UNKNOWN_ERROR", as well as the ExtendableFailureCode value, are mapped to the HTTP status code 500. Note that the reason phrases for the HTTP status codes can be changed without affecting HTTP. This document recommends the utilization of the BasicFailureCode values "UNABLE_TO_PROCESS" and "UNKNOWN_ERROR", as well as the ExtendableFailureCode value, as reason phrases for the HTTP status code 500 accordingly. This implies that the client should interpret an HTTP response with the HTTP status code 500 and the reason phrase "Internal Server Error" as a response message of type ProtocolFailureType with the ExtendableFailureCode value "Internal Server Error". 

The HTTP response message body contains the optional DisplayString. 

Note that such an HTTP response does not contain an explicit TransactionIdentifier because the link to the request message is established by HTTP implicitly.
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Metadata Representation

F.1 General

This Annex provides recommendations for metadata formats for various entities in MPEG-M.

Applicable metadata formats are specified in the conformance profiles in ISO/IEC 23006-3 2nd edition.

F.2 Content metadata

This clause describes possible Content metadata formats. 
NOTE
This Part of ISO/IEC 23006 does not specify how MSPT conformant systems should store Content metadata internally.
F.2.1 MPEG-7

Content metadata can be represented using MPEG-7 Multimedia Description Schemes (MDS) specified in ISO/IEC 15938-5. If MPEG-7 MDS is used for the representation of metadata, the MPEG-7 description of the Content must at least consist of an mpeg7:Description element with the complex type mpeg7:ContentEntityType conveying the actual description of the Content. The description may contain further mpeg7:Description elements (e.g., of the complex type mpeg7:VariationDescriptionType).
F.2.1.1 Example
EXAMPLE
In this example, an MPEG-7 description of a video named "Some Video" is shown. Important parts of the description are highlighted for better comprehension.

<mpeg7:Mpeg7>

  <mpeg7:Description xsi:type="mpeg7:ContentEntityType">

    <mpeg7:MultimediaContent xsi:type="mpeg7:AudioVisualType">

      <mpeg7:AudioVisual>

        <mpeg7:MediaInformation id="media-information">

          <mpeg7:MediaIdentification>

            <mpeg7:EntityIdentifier>http://example.com/content/some.video</mpeg7:EntityIdentifier>

          </mpeg7:MediaIdentification>

          <mpeg7:MediaProfile>

            <mpeg7:MediaFormat>

              <mpeg7:Content href="urn:mpeg:mpeg7:cs:ContentCS:2001:2">

                <mpeg7:Name>Audiovisual</mpeg7:Name>

              </mpeg7:Content>

              <mpeg7:FileFormat href="urn:mpeg:mpeg7:cs:FileFormatCS:2001:5">

                <mpeg7:Name>mp4</mpeg7:Name>

              </mpeg7:FileFormat>

              <mpeg7:FileSize>123456789</mpeg7:FileSize>

            </mpeg7:MediaFormat>

          </mpeg7:MediaProfile>

        </mpeg7:MediaInformation>

        <mpeg7:CreationInformation>

          <mpeg7:Creation>

            <mpeg7:Title>Some Video</mpeg7:Title>

            <mpeg7:Abstract xml:lang="en">

              <mpeg7:FreeTextAnnotation>Yadda yadda... </mpeg7:FreeTextAnnotation>

            </mpeg7:Abstract>

            <mpeg7:Creator>

              <mpeg7:Role href="urn:mpeg:mpeg7:cs:RoleCS:2001:DIRECTOR"/>

              <mpeg7:Agent xsi:type="mpeg7:PersonType">

                <mpeg7:Name>

                  <mpeg7:GivenName>John</mpeg7:GivenName>

                  <mpeg7:FamilyName>Doe</mpeg7:FamilyName>

                </mpeg7:Name>

              </mpeg7:Agent>

            </mpeg7:Creator>

            <mpeg7:CreationCoordinates>

              <mpeg7:Date>

                <mpeg7:TimePoint>2010-02-19T09:00:00</mpeg7:TimePoint>

              </mpeg7:Date>

            </mpeg7:CreationCoordinates>

          </mpeg7:Creation>

          <mpeg7:Classification>

            <mpeg7:Genre href="urn:mpeg:mpeg7:cs:GenreCS:2001:1.12.5">

              <mpeg7:Name>Technology</mpeg7:Name>

            </mpeg7:Genre>

            <mpeg7:Subject xml:lang="en">

              <mpeg7:KeywordAnnotation>

                <mpeg7:Keyword>tagging</mpeg7:Keyword>

                <mpeg7:Keyword>metadata</mpeg7:Keyword>

                <mpeg7:Keyword>MPEG</mpeg7:Keyword>

                <mpeg7:Keyword>MPEG-M</mpeg7:Keyword>

              </mpeg7:KeywordAnnotation>

            </mpeg7:Subject>

            <mpeg7:Language>en</mpeg7:Language>

            <mpeg7:MediaReview>

              <mpeg7:Rating>

                <mpeg7:RatingValue>4.0</mpeg7:RatingValue>

                <mpeg7:RatingScheme style="higherBetter" worst="1.0" best="5.0">

                  <mpeg7:Name>Overall</mpeg7:Name>

                </mpeg7:RatingScheme>

              </mpeg7:Rating>

            </mpeg7:MediaReview>

          </mpeg7:Classification>

        </mpeg7:CreationInformation>

        <mpeg7:Relation source="http://example.com/content/some.video" type="urn:mpeg:mpeg7:cs:TemporalRelationCS:2001:precedes" target="http://example.com/content/another.video"/>

        <mpeg7:MediaTime>

          <mpeg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>

          <mpeg7:MediaDuration>PT10M0S</mpeg7:MediaDuration>

        </mpeg7:MediaTime>

        <mpeg7:TemporalDecomposition>

          <mpeg7:AudioVisualSegment>

            <mpeg7:TextAnnotation xml:lang="en">

              <mpeg7:FreeTextAnnotation>Intro</mpeg7:FreeTextAnnotation>

            </mpeg7:TextAnnotation>

            <mpeg7:MediaTime>

              <mpeg7:MediaTimePoint>T00:00:00</mpeg7:MediaTimePoint>

              <mpeg7:MediaDuration>PT0M20S</mpeg7:MediaDuration>

            </mpeg7:MediaTime>

          </mpeg7:AudioVisualSegment>

          <mpeg7:AudioVisualSegment>

            <mpeg7:TextAnnotation xml:lang="en">

              <mpeg7:FreeTextAnnotation>Credits</mpeg7:FreeTextAnnotation>

            </mpeg7:TextAnnotation>

            <mpeg7:MediaTime>

              <mpeg7:MediaTimePoint>T00:09:30</mpeg7:MediaTimePoint>

              <mpeg7:MediaDuration>PT0M30S</mpeg7:MediaDuration>

            </mpeg7:MediaTime>

          </mpeg7:AudioVisualSegment>

        </mpeg7:TemporalDecomposition>

      </mpeg7:AudioVisual>

    </mpeg7:MultimediaContent>

  </mpeg7:Description>

  <mpeg7:Description xsi:type="mpeg7:VariationDescriptionType">

    <mpeg7:VariationSet>

      <mpeg7:Source xsi:type="mpeg7:AudioVisualType">

        <mpeg7:AudioVisual>

          <mpeg7:MediaInformationRef idref="media-information"/>

        </mpeg7:AudioVisual>

      </mpeg7:Source>

      <mpeg7:Variation>

        <mpeg7:Content xsi:type="mpeg7:AudioType">

          <mpeg7:Audio>

            <mpeg7:MediaInformationRef href="http:/example.com/content/some.video/summary#media-information"/>

          </mpeg7:Audio>

        </mpeg7:Content>

        <mpeg7:VariationRelationship>summarization</mpeg7:VariationRelationship>

      </mpeg7:Variation>

    </mpeg7:VariationSet>

  </mpeg7:Description>

</mpeg7:Mpeg7>

The description contains an mpeg7:EntityIdentifier element for the identification of the Content. The file format of the video is indicated as "mp4" by the mpeg7:FileFormat element. The mpeg7:Title element specifies the title as "Some Video". The mpeg7:Creator element indicates that the video was directed by John Doe. The mpeg7:Genre element indicates the genre of the video to be "Technology". The mpeg7:Subject element contains several keywords (i.e., tags) about the Content. The mpeg7:Rating element indicates an overall rating of 4.0 on a scale from 1.0 to 5.0. The mpeg7:Relation element references another video which the described video precedes. The mpeg7:TemporalDecomposition elements indicates, at which time into the video the intro and credits can be found. The mpeg7:Variation element points to an audio only summary of the video.

F.2.2 TV-Anytime
Content metadata can be represented using TV-Anytime metadata [7]. If the TV-Anytime format is used for the representation of metadata, the TV-Anytime description of the Content must at least consist of a tva:ProgramDescription element with a tva:ProgramInformationTable element and a nested tva:ProgramInformationElement.

F.2.2.1 Example

EXAMPLE
In this example, a TV-Anytime description of a video named "Countryfile" is shown. 

The BBC has made experimental archives available of schedule data in TV-Anytime format from June 2005 in order to help developers interested in both TV-Anytime and the BBC schedules. The BBC also produced an experimental API to this same data in May 2006 that returned either TV-Anytime format or a simplified format that has been used in many 3rd party experiments, widgets and applications. This data is derived from broadcast schedules and does not necessarily represent the actual data available within the BBC's business systems. This data has also been further edited for the need of this contribution.

<tva:TVAMain xml:lang="en">

  <!--This data is strictly for non-commercial use only.  See http://backstage.bbc.co.uk/archives/2005/01/terms_of_use.html for details of the terms and conditions.-->

  <tva:ProgramDescription>

    <tva:ProgramInformationTable>

      <tva:ProgramInformation programId="crid://bbc.co.uk/272927586">

        <tva:BasicDescription>

          <tva:Title><![CDATA[Countryfile]]></tva:Title>

          <tva:Synopsis length="short"><![CDATA[John Craven announces the finalists of the photographic contest, and Katie Knapman joins the Wildlife Crime Unit as they investigate the illegal shooting and poisoning of birds. [S,SL]]]></tva:Synopsis>

          <tva:Keyword type="main"><![CDATA[agriculture]]></tva:Keyword>

          <tva:Keyword type="main"><![CDATA[rural]]></tva:Keyword>

          <tva:Keyword type="main"><![CDATA[country]]></tva:Keyword>

          <tva:Genre href="urn:tva:metadata:cs:ContentCS:2005:3.1.6.2">

            <tva:Name><![CDATA[Nature/Natural sciences]]></tva:Name>

          </tva:Genre>

          <tva:Genre href="urn:tva:metadata:cs:ContentCS:2005:3.1.6.3">

            <tva:Name><![CDATA[Animals/Wildlife]]></tva:Name>

          </tva:Genre>

          <tva:Genre href="urn:tva:metadata:cs:ContentCS:2005:3.1.6.4">

            <tva:Name><![CDATA[Environment/Geography]]></tva:Name>

          </tva:Genre>

          <tva:Genre href="urn:tva:metadata:cs:IntentionCS:2005:1.2">

            <tva:Name><![CDATA[INFORM]]></tva:Name>

          </tva:Genre>

          <tva:Genre href="urn:tva:metadata:cs:FormatCS:2005:2.1.2">

            <tva:Name><![CDATA[Magazine]]></tva:Name>

          </tva:Genre>

          <tva:Genre href="urn:tva:metadata:cs:AtmosphereCS:2005:8.29">

            <tva:Name><![CDATA[Insightful]]></tva:Name>

          </tva:Genre>

          <tva:CaptionLanguage closed="true">EN-UK</tva:CaptionLanguage>

          <tva:SignLanguage translation="true" type="BSL">EN-UK</tva:SignLanguage>

        </tva:BasicDescription>

        <tva:AVAttributes>

          <tva:AudioAttributes>

            <tva:NumOfChannels>2</tva:NumOfChannels>

          </tva:AudioAttributes>

          <tva:VideoAttributes>

            <tva:coding href="urn:ebu:metadata-cs:VideoCompressionCodeCS_2009:9">

              <tva:name><![CDATA[MPEG-4 H264/AVC]]></tva:name>

            </tva:coding>

            <tva:AspectRatio>16:9</tva:AspectRatio>

          </tva:VideoAttributes>

        </tva:AVAttributes>

        <tva:MemberOf xsi:type="MemberOfType" crid="crid://bbc.co.uk/__SERCountryfile"/>

      </tva:ProgramInformation>

    </tva:ProgramInformationTable>

  </tva:ProgramDescription>

  <tva:ProgramLocationTable>

    <tva:Schedule serviceIDRef="BBCOne" start="2009-09-25T00:00:00Z" end="2009-09-25T23:59:59Z">

      <tva:ScheduleEvent>

        <tva:Program crid="crid://bbc.co.uk/272927586"/>

        <tva:ProgramURL>dvb://233a.1004.1044;8b62@2009-09-25T00:56:20Z/PT00H54M</tva:ProgramURL>

        <tva:PublishedStartTime>2009-09-25T00:55:00Z</tva:PublishedStartTime>

        <tva:PublishedDuration>PT00H55M00S</tva:PublishedDuration>

      </tva:ScheduleEvent>

    </tva:Schedule>

  </tva:ProgramLocationTable>

  <tva:ServiceInformationTable>

    <tva:ServiceInformation>

      <tva:Name>BBCOne</tva:Name>

      <tva:ServiceUrl>http://www.bbc.co.uk/BBCOne/dummy_player/episode/
</tva:ServiceUrl>

      <tva:ServiceDescription>BBCOne</tva:ServiceDescription>
      <tva:ServiceGenre>Generalist</tva:ServiceGenre>

      <tva:Owner>BBC</tva:Owner>

    </tva:ServiceInformation>

  </tva:ServiceInformationTable>

</tva:TVAMain>

The example shows the Content description of a program identified by the Content Reference Identifier (CRID) [8] "crid://bbc.co.uk/272927586". The tva:ProgramInformation element comprises the title of the Content, a synopsis, several genre tags, and some technical information. The tva:Schedule element within the tva:ProgramLocationTable element provides information about the location of content and its availability.

F.2.3 EBU Core
Content metadata can be represented using EBU Core metadata [6]. If the EBU Core format is used for the representation of metadata, the EBU Core description of the Content must at least consist of an ebucore:coreMetadata element containing an ebucore:identifier element with the identifier of the Content.

F.2.3.1 Example

EXAMPLE
In this example, an EbuCore description of a video named "A visit in the countryside" is shown. This example has been provided by the EBU and the BBC. This metadata has been further edited for the purpose of the contribution.

<ebucore:ebuCoreMain version="1.1" dateLastModified="2006-05-04" documentId="documentId0">

  <ebucore:coreMetadata>

    <ebucore:title>

      <dc:title xml:lang="en"><![CDATA[A visit in the countryside]]></dc:title>

    </ebucore:title>

    <ebucore:subject typeLabel="main">

      <dc:subject xml:lang="en"><![CDATA[agriculture]]></dc:subject>

    </ebucore:subject>

    <ebucore:subject typeLabel="main">

      <dc:subject xml:lang="en"><![CDATA[rural]]></dc:subject>

    </ebucore:subject>

    <ebucore:subject typeLabel="main">

      <dc:subject xml:lang="en"><![CDATA[country]]></dc:subject>

    </ebucore:subject>

    <ebucore:description typeLabel="synopsis">

      <dc:description xml:lang="en"><![CDATA[Enjoying life far from crowded cities]]></dc:description>

    </ebucore:description>

    <ebucore:date>

      <ebucore:created>2009-05-04</ebucore:created>

    </ebucore:date>

    <ebucore:type>

      <ebucore:genre typeLabel="Nature/Natural sciences" typeLink="urn:tva:metadata:cs:ContentCS:2005:3.1.6.2"/>

    </ebucore:type>

    <ebucore:type>

      <ebucore:genre typeLabel="Animals/Wildlife" typeLink="urn:tva:metadata:cs:ContentCS:2005:3.1.6.3"/>

    </ebucore:type>

    <ebucore:type>

      <ebucore:genre typeLabel="Environment/Geography" typeLink="urn:tva:metadata:cs:ContentCS:2005:3.1.6.4"/>

    </ebucore:type>

    <ebucore:type>

      <ebucore:genre typeLabel="INFORM" typeLink="urn:tva:metadata:cs:IntentionCS:2005:1.2"/>

    </ebucore:type>

    <ebucore:type>

      <ebucore:genre typeLabel="Magazine" typeLink="urn:tva:metadata:cs:FormatCS:2005:2.1.2"/>

    </ebucore:type>

    <ebucore:type>

      <ebucore:genre typeLabel="Insightfull" typeLink="urn:tva:metadata:cs:AtmosphereCS:2005:8.29"/>

    </ebucore:type>

    <ebucore:format>

      <ebucore:aspectRatio typeLabel="16:9"/>

      <ebucore:channel typeLabel="main">

        <ebucore:channelName>video</ebucore:channelName>

        <ebucore:encoding typeLabel="MPEG-4 H264/AVC" typeLink="urn:ebu:metadata-cs:VideoCompressionCodeCS_2009:9"/>

      </ebucore:channel>

      <ebucore:channel typeLabel="main">

        <ebucore:channelName>audio</ebucore:channelName>

        <ebucore:encoding typeLabel="MPEG-4 Main Audio Profile @ Level 1" typeLink="urn:ebu:metadata-cs:AudioCompressionCodeCS_20091014:10.4.1"/>

      </ebucore:channel>

      <ebucore:fileFormat formatLabel="mp4"/>

      <ebucore:duration>

        <ebucore:normalPlayTime>PT00H55M00S</ebucore:normalPlayTime>

      </ebucore:duration>

    </ebucore:format>

    <ebucore:identifier>

      <dc:identifier xml:lang="en">crid://zak.ch/272927586</dc:identifier>

    </ebucore:identifier>

    <ebucore:language typeLabel="main">

      <dc:language xml:lang="en">EN-UK</dc:language>

    </ebucore:language>

    <ebucore:isMemberOf>

      <ebucore:relationIdentifier>

        <dc:identifier xml:lang="en">crid://zak.ch/__Series_CountryLife</dc:identifier>

      </ebucore:relationIdentifier>

    </ebucore:isMemberOf>

    <ebucore:publicationHistory>

      <ebucore:firstTransmissionDateTime>2009-09-25T00:55:00Z</ebucore:firstTransmissionDateTime>

      <ebucore:firstTransmissionChannel>ZAK</ebucore:firstTransmissionChannel>

    </ebucore:publicationHistory>

  </ebucore:coreMetadata>

</ebucore:ebuCoreMain>

The Content described by this EBU Core metadata is identified by the CRID "crid://zak.ch/272927586" in the ebucore:identifier element. The video is a member of the series identified by the CRID "crid://zak.ch/__Series_CountryLife" in the ebucore:isMemberOf element. The the ebucore:coreMetadata element also comprises the title, language, subject, and genre information about the Content, as well as technical information about duration and format of the video and the publication history.
F.3 Device Metadata
This clause describes possible Device metadata formats. 
NOTE
This Part of ISO/IEC 23006 does not specify how MSPT conformant systems should store Device metadata internally.
F.3.1 MPEG-21 DIA UED
Device metadata is represented using the MPEG-21 DIA Usage Environment Description (UED) Tools. In particular, the MPEG-21 DIA UED of the Device must at least consist of a dia:Description element with the complex type dia:UsageEnvironmentType. The dia:Description element contains a dia:UsageEnvironmentProperty element with the complex type dia:TerminalsType conveying the actual description of the device. The description may contain further dia:Description elements.
F.3.1.1 Example
EXAMPLE
In this example, an MPEG-21 DIA UED of a device is shown. Important parts of the description are highlighted for better comprehension.
<dia:DIA>

  <dia:Description xsi:type="dia:UsageEnvironmentType">

    <dia:UsageEnvironmentProperty xsi:type="dia:TerminalsType">

      <dia:Terminal>

        <dia:TerminalCapability xsi:type="dia:DeviceClassType">

          <dia:DeviceClass 
href="urn:mpeg:mpeg21:2003:01-DIA-DeviceClassCS-NS:5">

            <mpeg7:Name>Mobile Phone</mpeg7:Name>

          </dia:DeviceClass>

        </dia:TerminalCapability>

        <dia:TerminalCapability xsi:type="dia:CodecCapabilitiesType">

          <dia:Decoding xsi:type="dia:VideoCapabilitiesType">

            <dia:Format href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1.4">

              <mpeg7:Name>
MPEG-4 Visual Simple Profile @ Level 3</mpeg7:Name>

            </dia:Format>

          </dia:Decoding>

          <!-- Further decoding capabilities... -->

          <dia:Encoding xsi:type="dia:VideoCapabilitiesType">

            <dia:Format href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1.4">

              <mpeg7:Name>
MPEG-4 Visual Simple Profile @ Level 3</mpeg7:Name>

            </dia:Format>

          </dia:Encoding>

          <!-- Further encoding capabilities... -->

        </dia:TerminalCapability>

        <dia:TerminalCapability xsi:type="dia:DisplaysType">

          <dia:Display>

            <dia:DisplayCapability xsi:type="dia:DisplayCapabilityType">

              <dia:ScreenSize vertical="480" horizontal="320"/>

              <!-- Further display capabilities... -->

            </dia:DisplayCapability>

          </dia:Display>

        </dia:TerminalCapability>

        <dia:TerminalCapability xsi:type="dia:AudioOutputsType">

          <dia:AudioOutput>

            <dia:AudioOutputCapability xsi:type="dia:AudioOutputCapabilitiesType" lowFrequency="30" highFrequency="8000" numChannels="2"/>

          </dia:AudioOutput>

        </dia:TerminalCapability>

        <dia:TerminalCapability xsi:type="dia:StoragesType">

          <dia:Storage>

            <dia:StorageCharacteristic xsi:type="dia:StorageCharacteristicsType" size="4096" writable="true"/>

          </dia:Storage>

        </dia:TerminalCapability>

        <!-- Further terminal capabilities... -->

      </dia:Terminal>

    </dia:UsageEnvironmentProperty>

  </dia:Description>

</dia:DIA>

The device in this example is a mobile phone as indicated by the dia:DeviceClass element. The codec capabilities for video are specified by the dia:Decoding and dia:Encoding element as MPEG-4 Visual Simple Profile @ Level 3 . The dia:ScreenSize element indicates a screen resolution of 480x320 pixel. The dia:AudioOutputCapabilities element indicates audio output capabilities with a frequency range from 30 Hz to 8000 Hz, providing to audio channels. The dia:StorageCharacteristics element indicates a writable storage of 4096 MB.
F.4 Service Instance Declaraction Metadata

This clause describes metadata formats for MPEG-M Service Instance Declarations.
NOTE
This Part of ISO/IEC 23006 does not specify how MSPT conformant systems should store Service Instance Declaration metadata internally.
F.4.1 MPEG-M SID
Service Instance metadata is represented using the MPEG-M Service Instance Declaration (SID) Tools. In particular, the description of a Service Instance must at least consist of a sid:ServiceInstanceDeclaration element conveying the actual declaration of the Service Instance. 
F.4.1.1 Example
EXAMPLE
In this example, an MPEG-M Service Instance Declaration for an implementation Store Content is shown. 
<sid:ServiceInstanceDeclaration xsi:type="sid:StoreContentSIDType">

  <mpegmb:SIDIdentifier>urn:example:my-store-content-instance</mpegmb:SIDIdentifier>

  <sid:Name>My first "Store Content" implementation</sid:Name>

  <sid:Profile href="urn:mpeg:mpegM:cs:04-profile-NS:2011:ProfileCS:1">

    <mpeg7:Name>Strict</mpeg7:Name>

  </sid:Profile>

  <sid:Provider xsi:type="mpeg7:OrganizationType">

    <mpeg7:Name>Example Company</mpeg7:Name>

    <mpeg7:ElectronicAddress>

      <mpeg7:Email>@example.com</mpeg7:Email>

    </mpeg7:ElectronicAddress>

  </sid:Provider>

  <sid:EndPoint>127.0.0.1:8080</sid:EndPoint>

  <sid:SupportedTransferProtocol pref="0.9">

    <mpegmb:TransferProtocol href="urn:mpeg:mpegM:cs:03-es-NS:2011:TransferProtocolCS:HTTP:1.1"/>

  </sid:SupportedTransferProtocol>

  <sid:SupportedTransferProtocol pref="0.5">

    <mpegmb:TransferProtocol href="urn:mpeg:mpegM:cs:03-es-NS:2011:TransferProtocolCS:FTP"/>

  </sid:SupportedTransferProtocol>

</sid:ServiceInstanceDeclaration>

F.5 User Metadata

This clause describes possible User metadata formats. 
NOTE
This Part of ISO/IEC 23006 does not specify how MSPT conformant systems should store User metadata internally.
F.5.1 MPEG-21 DIA UED

User metadata is represented using the MPEG-21 DIA Usage Environment Description (UED) Tools. In particular, the MPEG-21 DIA UED of the User must at least consist of a dia:Description element with the complex type dia:UsageEnvironmentType. The dia:Description element contains a dia:UsageEnvironmentProperty element with the complex type dia:UsersType with a nested dia:User element conveying the actual description of the User. The description may contain further dia:Description elements. 

If relationships between Users are to be represented, the msm:UserProfileType complex type provided in Annex H should be used as the type of the dia:UserInfo element instead of the mpeg7:PersonType complex type. The msm:UserProfileType complex type extends the mpeg7:PersonType. The XML Schema of the msm:UserProfileType is provided in H.2. The corresponding Classification Schemes are provided in H.4.

F.5.1.1 Example
EXAMPLE
In this example, an MPEG-21 DIA UED of a User is shown. Important parts of the description are highlighted for better comprehension.

<dia:DIA>

  <dia:Description xsi:type="dia:UsageEnvironmentType">

    <dia:UsageEnvironmentProperty xsi:type="dia:UsersType">

      <dia:User>

        <dia:UserCharacteristic xsi:type="dia:UserInfoType">

          <dia:UserInfo xsi:type="msm:UserProfileType">

            <mpeg7:Icon xsi:type="mpeg7:ImageLocatorType">

              <mpeg7:MediaUri>http://example.com/user/john.doe/profile.jpg
</mpeg7:MediaUri>

            </mpeg7:Icon>

            <mpeg7:Name dateFrom="1970-01-01">

              <mpeg7:GivenName>John</mpeg7:GivenName>

              <mpeg7:GivenName>Doe</mpeg7:GivenName>

            </mpeg7:Name>

            <mpeg7:Address>

              <mpeg7:NameTerm href="http://example.com/places/scary.place"/>

              <mpeg7:GeographicPosition>

                <mpeg7:Point latitude="66.6" longitude="66.6"/>

              </mpeg7:GeographicPosition>

              <mpeg7:PostalAddress>

                <mpeg7:AddressLine>Elm Street</mpeg7:AddressLine>

              </mpeg7:PostalAddress>

            </mpeg7:Address>

            <mpeg7:ElectronicAddress>

              <mpeg7:Email>john.doe@example.com</mpeg7:Email>

            </mpeg7:ElectronicAddress>

            <msm:PublicIdentifier>http://example.com/user/john.doe
</msm:PublicIdentifier>

            <msm:Relations>

              <msm:Relsation dateFrom="2000-01-01">

                <msm:Role href="urn:mpeg:cs:01-sm-NS:2011:RelationRoleCS:3.1">

                  <mpeg7:Name>Friend</mpeg7:Name>

                </msm:Role>

                <msm:PersonRef href="http://example.com/user/max.mustermann"/>

              </msm:Friend>

              <msm:Relation dateFrom="1970-01-01">

                <msm:Role href="urn:mpeg:cs:01-sm-NS:2011:RealtionRoleCS:1.1">

                  <mpeg7:Name>Parent</mpeg7:Name>

                </msm:Role>

                <msm:PersonRef 
href="http://example.com/user/jane.doe-smith"/>

              </msm:Friend>

            </msm:Relations>

          </dia:UserInfo>

        </dia:UserCharacteristic>

        <dia:UserCharacteristic xsi:type="dia:DestinationType">

          <dia:Time>

            <mpeg7:TimePoint>2010-02-24T16:00:00</mpeg7:TimePoint>

          </dia:Time>

          <dia:Location>

            <mpeg7:GeographicPosition>

              <mpeg7:Point latitude="12.3" longitude="45.6"/>

            </mpeg7:GeographicPosition>

          </dia:Location>

        </dia:UserCharacteristic>

        <dia:UserCharacteristic xsi:type="dia:UsagePreferencesType">

          <dia:UsagePreferences>

            <mpeg7:FilteringAndSearchPreferences>

              <mpeg7:ClassificationPreferences>

                <mpeg7:Genre href="urn:mpeg:mpeg7:cs:GenreCS:2001:6.5">

                  <mpeg7:Name>Horror</mpeg7:Name>

                </mpeg7:Genre>

              </mpeg7:ClassificationPreferences>

            </mpeg7:FilteringAndSearchPreferences>

          </dia:UsagePreferences>

        </dia:UserCharacteristic>

        <dia:UserCharacteristic xsi:type="dia:UsageHistoryType">

          <dia:UsageHistory>

            <mpeg7:UserActionHistory>

              <mpeg7:ObservationPeriod>

                <mpeg7:TimePoint>2010-02-21T00:00:00+01:00</mpeg7:TimePoint>

                <mpeg7:Duration>P1D</mpeg7:Duration>

              </mpeg7:ObservationPeriod>

              <mpeg7:UserActionList numOfInstances="1" totalDuration="PT1H31M">

                <mpeg7:ActionType href="urn:mpeg:mpeg7:cs:ActionTypeCS:2001:1.2">

                  <mpeg7:Name>PlayStream</mpeg7:Name>

                </mpeg7:ActionType>

              </mpeg7:UserActionList>

            </mpeg7:UserActionHistory>

          </dia:UsageHistory>

        </dia:UserCharacteristic>

      </dia:User>

    </dia:UsageEnvironmentProperty>

  </dia:Description>

</dia:DIA>

The User in this example is called John Doe, as indicated by the mpeg7:Name element of the dia:UserInfo element. The Users address is stated as Elm Street by the mpeg7:PostalAddress element. 

The msm:Relations element indicates that the User knows two other Users. The first is John Doe's friend Max Mustermann as indicated by the msm:PersonRef element. The other is John Doe's mother Jane Doe-Smith as indicated by the msm:PersonRef element. The type of relationship is indicated for each relationship by the msm:Role element.

The User prefers horror movies, as indicated by the mpeg7:ClassificationPreferences element. The mpeg7:UserActionHistory indicates that the User has watched 1 hour and 31 minutes of Content.

Annex G 
(normative)SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 

Classification Schemes

G.1 General

This Annex specifies MPEG-7 Classification Schemes for various MPEG-M Elementary Services.

G.2 AuctionModelCS 
<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2004 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- **************************************************************** -->

    <!--                    AuctionModelCS                             -->

    <!-- **************************************************************** -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:03-es-NS:2011:AuctionModelCS" domain="//NegotiationModel">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

        <mpeg7:Comment>

          <mpeg7:FreeTextAnnotation xml:lang="en">

            Types of auctions, on which a negotiation can be based.

          </mpeg7:FreeTextAnnotation>

        </mpeg7:Comment>

      </mpeg7:Header>

      <!-- Terms and definitions partially based on http://en.wikipedia.org/wiki/Auction -->

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">English Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          Also known as "open ascending price auction".

          Participants bid openly against one another, with each subsequent bid higher than the previous bid. 

          The auction ends when no participant is willing to bid further, at which point the highest bidder pays their bid. 

        </mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Dutch Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          Also known as "open descending price auction".

          In the traditional Dutch auction the auctioneer begins with a high asking price which is lowered until some participant is willing to accept the auctioneer's price. 

          The winning participant pays the last announced price. 

        </mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="3">

        <mpeg7:Name xml:lang="en">Sealed first-price Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          Also known as "first-price sealed-bid auction".

          In this type of auction all bidders simultaneously submit sealed bids so that no bidder knows the bid of any other participant. 

          The highest bidder pays the price they submitted.

        </mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="4">

        <mpeg7:Name xml:lang="en">Vickrey Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          Also known as "sealed-bid second-price auction".

          This is identical to the Sealed First-Price Auction except that the winning bidder pays the second highest bid rather than their own.

        </mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="5">

        <mpeg7:Name xml:lang="en">All-pay Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          This is an auction in which all bidders must pay their bids regardless of whether they win. The highest bidder wins the item. All-pay auctions are primarily of academic interest, and may be used to model lobbying/bribery (bids are political contributions) or competitions such as a running race.

    </mpeg7:Definition>

      </mpeg7:Term>
      <mpeg7:Term termID="6">

        <mpeg7:Name xml:lang="en">Buyout Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          This is an auction with a set price (the 'buyout' price) that any bidder can accept at any time during the auction, thereby immediately ending the auction and winning the item. If no bidder chooses to utilize the buyout option before the end of bidding the highest bidder wins and pays their bid. Buyout options can be either temporary or permanent. In a temporary buyout auction the option to buy out the auction is no longer available after the first bid is placed. In a permanent buyout auction the buyout option remains available throughout the entire auction until the close of bidding. The buyout price can either remain the same throughout the entire auction, or vary throughout according to preset rules or simply at the whim of the seller.

    </mpeg7:Definition>

      </mpeg7:Term>
      <mpeg7:Term termID="7">

        <mpeg7:Name xml:lang="en">Combinatorial Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          This is an auction for the simultaneous sale of more than one item where bidders can place bids on an "all-or-nothing" basis on "packages" rather than just individual items. That is, a bidder can specify that he or she will pay for items A and B, but only if he or she gets both. In combinatorial auctions determining the winning bidder can be a complex process where even the bidder with the highest individual bid is not guaranteed to win.

    </mpeg7:Definition>

      </mpeg7:Term>
      <mpeg7:Term termID="8">

        <mpeg7:Name xml:lang="en">Generalized second-price Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          This is a non-truthful auction mechanism for multiple items. First thought of as a natural extension of the Vickrey auction, it actually doesn't conserve some good properties of the Vickrey auction (as truthfulness, for example). It is used mainly in the context of keyword auctions, where sponsored search slots are sold on an auction-base. 

    </mpeg7:Definition>

      </mpeg7:Term>
    <mpeg7:Term termID="9">

        <mpeg7:Name xml:lang="en">Japanese Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          This is a variation of a English auction. When the bidding starts no new bidders can join, and each bidder must contiune to bid each round or drop out. It has similarities to the ante in Poker.

    </mpeg7:Definition>

      </mpeg7:Term>
    <mpeg7:Term termID="10">

        <mpeg7:Name xml:lang="en">No-reserve Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          Also known as an absolute auction.

      This is an auction in which the item for sale will be sold regardless of price. From the seller's perspective, advertising an auction as having no reserve price can be desirable because it potentially attracts a greater number of bidders due to the possibility of a bargain. If more bidders attend the auction a higher price might ultimately be achieved because of heightened competition from bidders.

    </mpeg7:Definition>

      </mpeg7:Term>
    <mpeg7:Term termID="11">

        <mpeg7:Name xml:lang="en">Reserve Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          This is an auction where the item for sale may not be sold if the final bid is not high enough to satisfy the seller - that is, the seller reserves the right to accept or reject the highest bid. In these cases a set 'reserve' price known to the auctioneer, but not necessarily to the bidders, may have been set in advance below which the item may not be sold.

    </mpeg7:Definition>

      </mpeg7:Term>
    <mpeg7:Term termID="12">

        <mpeg7:Name xml:lang="en">Silent Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      This is a variant of an English auction where bids are written on a sheet of paper. At the predetermined end of the auction the highest listed bidder wins the item. This auction is often used in charity events, with many items auctioned simultaneously with a common finish time. The highest bidder pays the price he or she submitted.

    </mpeg7:Definition>

      </mpeg7:Term>
    <mpeg7:Term termID="13">

        <mpeg7:Name xml:lang="en">Senior Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      This is a variation on the all-pay auction, that has a defined loser in addition to the winner. The top two bidders must pay their full final bid amounts, and only the highest wins the auction. The intent is to make the high bidders bid above their maximum limits. In the final rounds of bidding, when current losing party has hit their max bid, they are encourged to bid over their max (seen as a small loss) to avoid losing their Max bid with no return (a very large loss).
    </mpeg7:Definition>

      </mpeg7:Term>        

    <mpeg7:Term termID="14">

        <mpeg7:Name xml:lang="en">Top-Up Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      This is a variation on the all-pay auction, primarily used for charity events. Bidders must pay the difference between their bid and the next lowest bid, whether they win or not. Only the winning bidder does not have to pay the "top-up" fee, but does have to pay for the item.  

    </mpeg7:Definition>

      </mpeg7:Term>      

    <mpeg7:Term termID="15">

        <mpeg7:Name xml:lang="en">Walrasian Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      Also know as Walrasian ttonnement.

      This is an auction in which the auctioneer takes bids from both buyers and sellers in a market of multiple goods. The auctioneer progressively either raises or drops the current proposed price depending on the bids of both buyers and sellers, the auction concluding when supply and demand exactly balance. As a high price tends to dampen demand while a low price tends to increase demand, in theory there is a particular price point somewhere in the middle where supply and demand will match.  

    </mpeg7:Definition>

      </mpeg7:Term>      

    <mpeg7:Term termID="16">

        <mpeg7:Name xml:lang="en">Simultaneous ascending Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      This is an auction where simultaneous sale and ascending bids enable price discovery, which helps bidders build desirable packages of items.

    </mpeg7:Definition>

      </mpeg7:Term>          

    <mpeg7:Term termID="17">

        <mpeg7:Name xml:lang="en">Anglo-dutch Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      This is an auction in which an item is initially offered at a high price that is progressively lowered until a bid is made and the item sold.

    </mpeg7:Definition>

      </mpeg7:Term>     

    <mpeg7:Term termID="18">

        <mpeg7:Name xml:lang="en">Private value Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      This is an auctions where bidders know their own value but are unaware about the value of the other participants.

    </mpeg7:Definition>

      </mpeg7:Term>  

    <mpeg7:Term termID="19">

        <mpeg7:Name xml:lang="en">Common value Auction</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

      Also known as a pure common value auction, using the term common values to describe any auction in which (i) bidders have different information and (ii) one bidder's information would be informative to another bidder about the latter's valuation for the good. This is sometimes called an interdependent values auction. Using the latter definition, the alternative auction model to a common value auction is a private value auction, where each bidder knows his own valuation of the good, but not the valuations of other bidders.

    </mpeg7:Definition>

      </mpeg7:Term>  

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

G.3 IssueTypeCS
<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2004 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- **************************************************************** -->

    <!--                    IssueTypeCS                             -->

    <!-- **************************************************************** -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:03-es-NS:2011:IssueTypeCS" domain="//IssueOffer/Issue/Term">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

        <mpeg7:Comment>

          <mpeg7:FreeTextAnnotation xml:lang="en">

            Types of issue to negotiate (Note: This is a non-exhaustive list, not covering any caracteristics of the Digital Item)

          </mpeg7:FreeTextAnnotation>

        </mpeg7:Comment>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Price</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          The issue to negotiate is related to the Price of the Entity

        </mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Duration</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          The issue to negotiate is related to the Duration of the Entity

        </mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="3">

        <mpeg7:Name xml:lang="en">Country</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">

          The issue to negotiation is related to the Country where this Entity will be accessible

        </mpeg7:Definition>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

G.4 TransferProtocolCS
<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2004 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v2.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- **************************************************************** -->

    <!--                    TransferProtocolCS                             -->

    <!-- **************************************************************** -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:03-es-NS:2011:TransferProtocolCS" domain="//TransferProtocol">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

        <mpeg7:Comment>

          <mpeg7:FreeTextAnnotation xml:lang="en">

            Types of transfer protocols.

          </mpeg7:FreeTextAnnotation>

        </mpeg7:Comment>

      </mpeg7:Header>

      <mpeg7:Term termID="FTP">

        <mpeg7:Name xml:lang="en">File Transfer Protocol</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="HTTP">

        <mpeg7:Name xml:lang="en">Hypertext Transfer Protocol</mpeg7:Name>

        <mpeg7:Term termID="HTTP:1.0">

          <mpeg7:Name>HTTP/1.0</mpeg7:Name>

        </mpeg7:Term>

        <mpeg7:Term termID="HTTP:1.1">

          <mpeg7:Name>HTTP/1.1</mpeg7:Name>

        </mpeg7:Term>

      </mpeg7:Term>

      <mpeg7:Term termID="HTTPS">

        <mpeg7:Name xml:lang="en">Hypertext Transfer Protocol Secure</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="OBEX">

        <mpeg7:Name xml:lang="en">OBject EXchange</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="SMB">

        <mpeg7:Name xml:lang="en">Server Message Block</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="SOAP">

        <mpeg7:Name xml:lang="en">SOAP</mpeg7:Name>

      </mpeg7:Term>
      <mpeg7:Term termID="RTP">

        <mpeg7:Name xml:lang="en">Real-time Transport Protocol</mpeg7:Name>

      </mpeg7:Term>
      <mpeg7:Term termID="RTSP">

        <mpeg7:Name xml:lang="en">Real Time Streaming Protocol</mpeg7:Name>

      </mpeg7:Term>
      <mpeg7:Term termID="SIP">

        <mpeg7:Name xml:lang="en">Session Initiation Protocol</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="TCP">

        <mpeg7:Name xml:lang="en">Transmission Control Protocol</mpeg7:Name>

      </mpeg7:Term>
      <mpeg7:Term termID="UDP">

        <mpeg7:Name xml:lang="en">User Datagram Protocol</mpeg7:Name>

      </mpeg7:Term>
    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

Annex H 
(normative)

Social Metadata extension to MPEG-7 MDS
H.1 General

This Annex provides a complete W3C XMLSCHEMA Schema for the Social Metadata extension to MPEG-7 and the corresponding Classification Schemes. 

The Social Metadata extension provides means for describing a person beyond the context of the mpeg7:PersonType complex type. The description especially targets the annotation of a person's interests in the context of social networking platforms as well as the collaborative review and rating of media entities.

H.2 Schema Definition of Social Metadata extension to MPEG-7 MDS

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns:msm="urn:mpeg:mpegM:schema:03-sm-NS:2011" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001" targetNamespace="urn:mpeg:mpegM:schema:03-sm-NS:2011" elementFormDefault="qualified" attributeFormDefault="unqualified">

  <import namespace="urn:mpeg:mpeg7:schema:2001" schemaLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v1.xsd"/>

  <!-- ********************************************************* -->

  <!--                UserProfileType                            -->

  <!-- ********************************************************* -->

  <complexType name="UserProfileType">

    <complexContent>

      <extension base="mpeg7:PersonType">

        <sequence>

          <element name="PublicIdentifier" type="mpeg7:UniqueIDType"/>

          <element name="Description" type="mpeg7:TextAnnotationType" minOccurs="0"/>

          <element name="TimeZone" type="msm:TimeZoneType" minOccurs="0"/>

          <element name="PrimaryLanguage" type="language" minOccurs="0"/>

          <element name="Relations" type="msm:RelationsType" minOccurs="0"/>

          <element name="PersonalInterests" type="msm:PersonalInterestsType" minOccurs="0"/>

        </sequence>

        <attribute name="sex">

          <simpleType>

            <restriction base="string">

              <enumeration value="male"/>

              <enumeration value="female"/>

            </restriction>

          </simpleType>

        </attribute>

      </extension>

    </complexContent>

  </complexType>
  <complexType name="TimeZoneType">

    <attribute name="value">

      <simpleType>

        <restriction base="string">

          <pattern value="Z|((\-|\+)\d{2}:\d{2})"/>

          <!-- Restricted version of the time zone part of ISO 8601 -->

        </restriction>

      </simpleType>

    </attribute>

    <attribute name="dst" type="boolean" default="false"/>

  </complexType>

  <complexType name="RelationsType">

    <sequence>

      <element name="Affiliation" type="msm:AffiliationType" minOccurs="0" maxOccurs="unbounded"/>

      <element name="Relation" type="msm:RelationType" minOccurs="0" maxOccurs="unbounded"/>

    </sequence>

  </complexType>

  <complexType name="RelationBaseType" abstract="true">

    <complexContent>

      <extension base="mpeg7:DSType">

        <sequence>

          <element name="Role" type="mpeg7:ControlledTermUseType">

            <annotation>

              <documentation xml:lang="en">

                Proposed Classification Schemes: urn:mpeg:cs:01-sm-NS:2011:AffiliationRoleCS and urn:mpeg:cs:01-sm-NS:2011:RelationRoleCS
              </documentation>

            </annotation>

          </element>

        </sequence>

        <attribute name="dateFrom" type="mpeg7:timePointType"/>

        <attribute name="dateTo" type="mpeg7:timePointType"/>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="AffiliationType">

    <complexContent>

      <extension base="msm:RelationBaseType">

        <choice>

          <element name="Organization" type="mpeg7:OrganizationType"/>

          <element name="OrganizationRef" type="mpeg7:ReferenceType"/>

          <element name="PersonGroup" type="mpeg7:PersonGroupType"/>

          <element name="PersonGroupRef" type="mpeg7:ReferenceType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="RelationType">

    <complexContent>

      <extension base="msm:RelationBaseType">

        <choice>

          <element name="Person" type="mpeg7:PersonType"/>

          <element name="PersonRef" type="mpeg7:ReferenceType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="PersonalInterestsType">

    <sequence>

      <element name="Activity" type="mpeg7:SemanticBaseType" minOccurs="0" maxOccurs="unbounded"/>

      <element name="Interest" type="mpeg7:SemanticBaseType" minOccurs="0" maxOccurs="unbounded"/>

      <element name="Favorite" type="mpeg7:SemanticBaseType" minOccurs="0" maxOccurs="unbounded"/>

    </sequence>

  </complexType>

  <!-- ********************************************************* -->

  <!--                ExtendedElectronicAddressType              -->

  <!-- ********************************************************* -->

  <complexType name="ExtendedElectronicAddressType">

    <complexContent>

      <extension base="mpeg7:ElectronicAddressType">

        <sequence>

          <element name="InstantMessagingScreenName" type="msm:InstantMessagingScreenNameType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <complexType name="InstantMessagingScreenNameType">

    <simpleContent>

      <extension base="string">

        <attribute name="service" type="anyURI" use="required"/>

      </extension>

    </simpleContent>

  </complexType>
  <!-- **************************************************************** -->

  <!--                    MediaReviewBaseType                           -->

  <!-- **************************************************************** -->

  <complexType name="MediaReviewBaseType" abstract="true">

    <complexContent>

      <extension base="mpeg7:ContentManagementType">

        <sequence>

          <element name="ContentRef" type="mpeg7:ReferenceType"/>

          <element name="Tags" type="mpeg7:KeywordAnnotationType" minOccurs="0"/>

          <element name="FreeTextReview" type="mpeg7:TextualType" minOccurs="0" maxOccurs="unbounded"/>

          <element name="MediaRating" type="mpeg7:RatingType" minOccurs="0" maxOccurs="unbounded"/>

          <element name="IdentityRating" type="mpeg7:RatingType" minOccurs="0"/>

          <element name="QualityRating" type="mpeg7:MediaQualityType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

        <attribute name="reviewTime" type="mpeg7:timePointType" use="required"/>

      </extension>

    </complexContent>

  </complexType>

  <!-- **************************************************************** -->

  <!--                    IndividualMediaReviewType                     -->

  <!-- **************************************************************** -->

  <complexType name="IndividualMediaReviewType">

    <complexContent>

      <extension base="msm:MediaReviewBaseType">

        <choice>

          <element name="Reviewer" type="mpeg7:AgentType"/>

          <element name="ReviewerRef" type="mpeg7:ReferenceType"/>

        </choice>

      </extension>

    </complexContent>

  </complexType>

  <!-- **************************************************************** -->

  <!--                    AggregatedMediaReviewType                     -->

  <!-- **************************************************************** -->

  <complexType name="AggregatedMediaReviewType">

    <complexContent>

      <extension base="msm:MediaReviewBaseType">

        <sequence>

          <element name="ObservationPeriod" type="mpeg7:TimeType" maxOccurs="unbounded"/>

          <element name="ReviewCount" type="nonNegativeInteger"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

</schema>

H.3 Semantics of Social Metadata extension to MPEG-7 MDS

Semantics of the UserProfileType:

	Name
	Definition

	UserProfileType
	Top-level type for describing social metadata of a person. UserProfileType extends mpeg7:PersonType.

NOTE
Terms for the Role of the Address are specified by the AddressRoleCS (urn:mpeg:cs:01-sm-NS:2011:AddressRoleCS).

	PublicIdentifier
	Unique idendtifier, e.g., for login of a user or for referencing a person.

	Description
	Textual description of the person.

	TimeZone
	The time zone that the person resides in. 

	PrimaryLanguage
	The person's prefferred language for communication.

	Relations
	List of affiliations and relations the person has with other people and entities.

	PersonalInterests
	List of personal interests of the person. 

	sex
	Sex of the person. This attribute specifies the biological sex rather than the social gender of a person. 

	TimeZoneType
	Type for representing time zones. 

	value
	Value for the time zone offset represented relative to UTC as specified in ISO 8601.

	dst
	Indicates whether the time zone offset uses daylight saving time (DST). 

	RelationsType
	Type for a list of affiliations and relations.

	Affiliation
	Affiliation that a person has or had with another entity (e.g., education, employer).

	Relation
	Relations that a person has with another person (e.g., family member, life partner, friend).

	RelationBaseType
	Abstract base type for affiliations and relations. RelationBaseType extends mpeg7:DSType.

	Role
	Role of the relation that the other entity has with that person. 
Terms for the Role of the affiliation are specified by the AffiliationRoleCS (urn:mpeg:cs:01-sm-NS:2011:AffiliationRoleCS). 
Terms for the Role of the relation are specified by the RelationRoleCS (urn:mpeg:cs:01-sm-NS:2011:RelationRoleCS).

	dateFrom
	Start date of the affiliation or relation.

	dateTo
	End date of the affiliation or relation (if applicable).

	AffiliationType
	Type for affiliations that this person has with other entities (i.e., organizations or person groups). AffiliationType extends RelationBaseType. 
Terms for the Role of the affiliation are specified by the AffiliationRoleCS (urn:mpeg:cs:01-sm-NS:2011:AffiliationRoleCS).

	Organization
	Organization with which this person has an affiliation.

	OrganizationRef
	Reference to the organization with which this person has an affiliation.

	PersonGroup
	Person group with which this person has an affiliation.

	PersonGroupRef
	Reference to the person group with which this person has an affiliation.

	RelationType
	Type for relations that a person has with another person. RelationType extends RelationBaseType. Terms for the Role of the relation are specified by the RelationRoleCS (urn:mpeg:cs:01-sm-NS:2011:RelationRoleCS).

	Person
	Another person with which this person has a relation.

	PersonRef
	Reference to another person with which this person has a relation.

	PersonalInterestsType
	Type for personal interests.

	Activity
	An activity that the person likes to carry out. 

NOTE
The activity is usally represented through an mpeg7:SemanticType. However, this standard does not mandate a specific representation. 

	Interest
	Something that the perons is interested in or likes.

NOTE
The interest is usally represented through an mpeg7:SemanticType. However, this standard does not mandate a specific representation.

	Favorite
	A favorite thing for the person (e.g., favorite book, movie, song, etc.).

NOTE
The favorite thing is usally represented through an mpeg7:SemanticType. However, this standard does not mandate a specific representation.

	ExtendedElectronicAddressType
	Type for electronic addresses that accommodates user names for instant messaging tools. ExtendedElectronicAddressType extends mpeg7:ElectronicAddressType.

	InstantMessagingScreenName
	User name, through which the person can be found on a particular instant messaging service.

	InstantMessagingScreenNameType
	Type for user names on an instant messaging service.

	service
	Identification of the instant messaging service.


The User Profile part of the Social Metadata extension to MPEG-7 MDS provides Classification Schemes for address role, affiliation role, and relation role.

Semantics of the MediaReviewBaseType:

	Name
	Definition

	MediaReviewBaseType
	Top-level type for describing collaborative media review and rating. MediaReviewBaseType extends mpeg7:ContentManagementType.

	ContentRef
	Reference to the content or identifier of the content that is reviewed.

	Tags
	Free text descriptive keywords about the content.

	FreeTextReview
	Textual reviews of the content.

	MediaRating
	Rating of the media content (i.e., how much the User likes the media content). 
Terms for the RatingScheme of the media rating are specified by the MediaRatingSchemeCS (urn:mpeg:cs:01-sm-NS:2011:MediaRatingSchemeCS).

	IdentityRating
	Rating that indicates whether the content is the actual content it should be (i.e., to mark fakes). 
Terms for the RatingScheme of the identity rating are specified by the IdentityRatingSchemeCS (urn:mpeg:cs:01-sm-NS:2011:IdentityRatingSchemeCS).

	QualityRating
	Rating of the media quality of the content. The terms defined in the QualityRatingSchemeCS (urn:mpeg:mpeg7:cs:QualityRatingSchemeCS:2001) can be used in the RatingScheme.

	reviewTime
	Date and time when the review was conducted.

	IndividualMediaReviewType
	Top-level type for a review conducted by a single entity. IndividualMediaReviewType extends MediaReviewBaseType.

	Reviewer
	Entity that performed the review. 

NOTE
The RatingSource of the QualityRating should not differ from the Reviewer.

	ReviewerRef
	Reference to the entity that performed the review. 

NOTE
The RatingSource of the QualityRating should not differ from the ReviewerRev.

	AggregatedMediaReviewType
	Top-level type for a review that has been aggregated from several individual (or aggregated) reviews. AggregatedMediaReviewType extends MediaReviewBaseType.

	ObservationPeriod
	Time period in which all individual reviews that this aggregated review aggregates where conducted.

	ReviewCount
	Number individual reviews that this aggregated review aggregates.


The Media Review part of the Social Metadata extension to MPEG-7 MDS provides Classification Schemes for media rating scheme and identity rating scheme.

H.4 Classification Schemes for Social Metadata

This subclause defines MPEG-7 MDS-based Classification Schemes for the Service Type "TV-Multimedia Processing".
H.4.1 AddressRoleCS

<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2001 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v1.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- ******************************************************* -->

    <!--              AddressRoleCS                              -->

    <!-- ******************************************************* -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:cs:01-sm-NS:2011:AddressRoleCS" domain="//Address/Role">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Current Home</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Current residence of a person, group, or organization.</mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Former Home</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Former residence of a person, group, or organization.</mpeg7:Definition>

        <mpeg7:Term termID="2.1">

          <mpeg7:Name xml:lang="en">Origin</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Hometown address of a person, group, or organization.</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="3">

          <mpeg7:Name xml:lang="en">Current Location</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Current position of a person.</mpeg7:Definition>

        </mpeg7:Term>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

H.4.2 AffiliationRoleCS

<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2001 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v1.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- ******************************************************* -->

    <!--              AffiliationRoleCS                          -->

    <!-- ******************************************************* -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:cs:01-sm-NS:2011:AffiliationRoleCS" domain="//Relations/Affiliation/Role">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Educational Institution</mpeg7:Name>

        <mpeg7:Term termID="1.1">

          <mpeg7:Name xml:lang="en">School</mpeg7:Name>

        </mpeg7:Term>

        <mpeg7:Term termID="1.2">

          <mpeg7:Name xml:lang="en">College</mpeg7:Name>

        </mpeg7:Term>

        <mpeg7:Term termID="1.3">

          <mpeg7:Name xml:lang="en">University</mpeg7:Name>

        </mpeg7:Term>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Employer</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="3">

        <mpeg7:Name xml:lang="en">Other</mpeg7:Name>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

H.4.3 RelationRoleCS

<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2001 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v1.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- ******************************************************* -->

    <!--             RelationRoleCS                              -->

    <!-- ******************************************************* -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:cs:01-sm-NS:2011:RelationRoleCS" domain="//Relations/Friend/Role">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Relative</mpeg7:Name>

        <mpeg7:Term termID="1.1">

          <mpeg7:Name xml:lang="en">Parent</mpeg7:Name>

        </mpeg7:Term>

        <mpeg7:Term termID="1.2">

          <mpeg7:Name xml:lang="en">Child</mpeg7:Name>

        </mpeg7:Term>

        <mpeg7:Term termID="1.3">

          <mpeg7:Name xml:lang="en">Sibbling</mpeg7:Name>

        </mpeg7:Term>

        <mpeg7:Term termID="1.4">

          <mpeg7:Name xml:lang="en">Grandparent</mpeg7:Name>

        </mpeg7:Term>

        <mpeg7:Term termID="1.3">

          <mpeg7:Name xml:lang="en">Grandchild</mpeg7:Name>

        </mpeg7:Term>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Life Partner</mpeg7:Name>

        <mpeg7:Term termID="2.1">

          <mpeg7:Name xml:lang="en">Spouse</mpeg7:Name>

        </mpeg7:Term>

      </mpeg7:Term>

      <mpeg7:Term termID="3">

        <mpeg7:Name xml:lang="en">Acquaintance</mpeg7:Name>

        <mpeg7:Term termID="3.1">

          <mpeg7:Name xml:lang="en">Friend</mpeg7:Name>

        </mpeg7:Term>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

H.4.4 MediaRatingSchemeCS

<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2001 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v1.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- **************************************************************** -->

    <!--                    MediaRatingSchemeCS                           -->

    <!-- **************************************************************** -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:cs:01-sm-NS:2011:MediaRatingSchemeCS" domain="//MediaRating/RatingScheme">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Five-Star</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Discrete rating. worst: 1.0, best: 5.0, step: 1.0</mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Like/Dislike</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Discrete rating. worst: -1.0, best: 1.0, step: 1.0, default: 0.0</mpeg7:Definition>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

H.4.5 IdentityRatingSchemeCS

<?xml version="1.0" encoding="UTF-8"?>

<mpeg7:Mpeg7 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001" xsi:schemaLocation="urn:mpeg:mpeg7:schema:2001 http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-7_schema_files/mpeg7-v1.xsd">

  <mpeg7:Description xsi:type="mpeg7:ClassificationSchemeDescriptionType">

    <!-- **************************************************************** -->

    <!--                    IdentityRatingSchemeCS                        -->

    <!-- **************************************************************** -->

    <mpeg7:ClassificationScheme uri="urn:mpeg:cs:01-sm-NS:2011:IdentityRatingSchemeCS" domain="//IdentityRating/RatingScheme">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Identity</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Whether the content is the actual content it should be (i.e., to mark fakes). Discrete rating. worst: -1.0, best: 0.0, step: 1.0, default: 0.0</mpeg7:Definition>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>
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BPMN 2.0 XML representation of Elementary Services

I.1 General

This Annex provides a complete OMG BPMN 2.0 XML representation of the workflows of the Elementary Services defined in this document. 

<?xml version="1.0" encoding="UTF-8"?>

<bpmn:definitions targetNamespace="urn:mpeg:bpmn:01-service-NS:2011" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:bpmn="http://www.omg.org/spec/BPMN/20100524/MODEL" xmlns:bpmnext1="urn:mpeg:mpegM:schema:04-bpmn-ext-mfr-NS:2011" xmlns:mpegm="urn:mpeg:schema:01-service-NS:2011" xsi:schemaLocation="http://www.omg.org/spec/BPMN/20100524/MODEL http://www.omg.org/spec/BPMN/20100501/BPMN20.xsd urn:mpeg:mpegM:schema:04-bpmn-ext-mfr-NS:2011 ../bpmn-ext-mfr.xsd">

  <bpmn:extension definition="bpmnext1:MessageFlowRef" mustUnderstand="true">

    <bpmn:documentation>Used in bpmn:message to reference a bpmn:messageFlow.</bpmn:documentation>

  </bpmn:extension>

  <!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Session Control      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is an extra workflow. -->

  <bpmn:collaboration id="control_collaboration" name="Session Control">

    <bpmn:participant id="control_client" name="Client"/>

    <bpmn:participant name="Control SP" processRef="control_sp"/>

    <bpmn:messageFlow id="control_request_message_flow" name="Control Request MessageFlow" sourceRef="control_client" targetRef="control_start" messageRef="control_request"/>

    <bpmn:messageFlow id="control_reject_message_flow" name="Control Reject MessageFlow" sourceRef="control_reject_request" targetRef="control_client" messageRef="control_response"/>

    <bpmn:messageFlow id="control_response_message_flow" name="Control Response MessageFlow" sourceRef="control_respond" targetRef="control_client" messageRef="control_response"/>

  </bpmn:collaboration>

  <bpmn:process id="control_sp" processType="Public" definitionalCollaborationRef="control_collaboration">

    <bpmn:startEvent id="control_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="control_start" targetRef="control_fulfill_request"/>

    <bpmn:task id="control_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="control_fulfill_error_occurrence" attachedToRef="control_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="control_fulfill_error_occurrence" targetRef="control_reject_request"/>

    <bpmn:sendTask id="control_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="control_reject_request" targetRef="control_error_end"/>

    <bpmn:endEvent id="control_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="control_fulfill_request" targetRef="control_respond"/>

    <bpmn:sendTask id="control_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="control_respond" targetRef="control_success_end"/>

    <bpmn:endEvent id="control_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="control_request" name="ControlRequest" itemRef="control_request_itemdef"/>

  <bpmn:message id="control_response" name="ControlResponse" itemRef="control_response_itemdef"/>

  <bpmn:itemDefinition id="control_request_itemdef" structureRef="mpegm:ControlRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="control_response_itemdef" structureRef="mpegm:ControlResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Session Status Polling      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is an extra workflow. -->

  <bpmn:collaboration id="status_collaboration" name="Session Status Polling">

    <bpmn:participant id="status_client" name="Client"/>

    <bpmn:participant name="Status SP" processRef="status_sp"/>

    <bpmn:messageFlow id="status_request_message_flow" name="Status Request MessageFlow" sourceRef="status_client" targetRef="status_start" messageRef="status_request"/>

    <bpmn:messageFlow id="status_reject_message_flow" name="Status Reject MessageFlow" sourceRef="status_reject_request" targetRef="status_client" messageRef="status_response"/>

    <bpmn:messageFlow id="status_response_message_flow" name="Status Response MessageFlow" sourceRef="status_respond" targetRef="status_client" messageRef="status_response"/>

  </bpmn:collaboration>

  <bpmn:process id="status_sp" processType="Public" definitionalCollaborationRef="status_collaboration">

    <bpmn:startEvent id="status_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="status_start" targetRef="status_fulfill_request"/>

    <bpmn:task id="status_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="status_fulfill_error_occurrence" attachedToRef="status_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="status_fulfill_error_occurrence" targetRef="status_reject_request"/>

    <bpmn:sendTask id="status_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="status_reject_request" targetRef="status_error_end"/>

    <bpmn:endEvent id="status_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="status_fulfill_request" targetRef="status_respond"/>

    <bpmn:sendTask id="status_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="status_respond" targetRef="status_success_end"/>

    <bpmn:endEvent id="status_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="status_request" name="StatusRequest" itemRef="status_request_itemdef"/>

  <bpmn:message id="status_response" name="StatusResponse" itemRef="status_response_itemdef"/>

  <bpmn:itemDefinition id="status_request_itemdef" structureRef="mpegm:StatusRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="status_response_itemdef" structureRef="mpegm:StatusResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Deliver Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a complex workflow. -->

  <bpmn:collaboration id="deliver_content_collaboration" name="Deliver Content">

    <bpmn:participant id="deliver_content_client" name="Client"/>

    <bpmn:participant name="Deliver Content SP" processRef="deliver_content_sp"/>

    <bpmn:messageFlow id="deliver_content_request_message_flow" name="Deliver Content Request MessageFlow" sourceRef="deliver_content_client" targetRef="deliver_content_start" messageRef="deliver_content_request"/>

    <bpmn:messageFlow id="deliver_content_reject_immediate_response_message_flow" name="Deliver Content Reject ImmediateResponse MessageFlow" sourceRef="deliver_content_p1_reject_request" targetRef="deliver_content_client" messageRef="deliver_content_response"/>

    <bpmn:messageFlow id="deliver_content_response_immediate_response_message_flow" name="Deliver Content Response ImmediateResponse MessageFlow" sourceRef="deliver_content_p1_respond" targetRef="deliver_content_client" messageRef="deliver_content_response"/>

    <bpmn:messageFlow id="deliver_content_reject_completion_message_flow" name="Deliver Content Reject Completion MessageFlow" sourceRef="deliver_content_p2_reject_request" targetRef="deliver_content_client" messageRef="deliver_content_completion"/>

    <bpmn:messageFlow id="deliver_content_response_completion_message_flow" name="Deliver Content Response Completion MessageFlow" sourceRef="deliver_content_p2_respond" targetRef="deliver_content_client" messageRef="deliver_content_completion"/>

  </bpmn:collaboration>

  <bpmn:process id="deliver_content_sp" processType="Public" definitionalCollaborationRef="deliver_content_collaboration">

    <bpmn:startEvent id="deliver_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="deliver_content_start" targetRef="deliver_content_is_immediate_response"/>

    <bpmn:eventBasedGateway id="deliver_content_is_immediate_response" name="Immediate response?"/>

    <bpmn:sequenceFlow sourceRef="deliver_content_is_immediate_response" targetRef="deliver_content_fulfill_p1_request" name="Yes"/>

    <bpmn:sequenceFlow sourceRef="deliver_content_is_immediate_response" targetRef="deliver_content_fulfill_p2_request" name="No"/>

    <bpmn:task id="deliver_content_fulfill_p1_request" name="Fulfill ImmediateResponse Request"/>

    <bpmn:boundaryEvent id="deliver_content_fulfill_p1_error_occurrence" attachedToRef="deliver_content_fulfill_p1_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="deliver_content_fulfill_p1_error_occurrence" targetRef="deliver_content_p1_reject_request"/>

    <bpmn:sendTask id="deliver_content_p1_reject_request" name="Reject ImmediateResponse Request"/>

    <bpmn:sequenceFlow sourceRef="deliver_content_p1_reject_request" targetRef="deliver_content_p1_error_end"/>

    <bpmn:endEvent id="deliver_content_p1_error_end" name="ImmediadateResponse Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="deliver_content_fulfill_p1_request" targetRef="deliver_content_p1_respond"/>

    <bpmn:sendTask id="deliver_content_p1_respond" name="ImmediateResponse Respond"/>

    <bpmn:sequenceFlow sourceRef="deliver_content_p1_respond" targetRef="deliver_content_fulfill_p2_request"/>

    <bpmn:task id="deliver_content_fulfill_p2_request" name="FulFill Completion Request"/>

    <bpmn:boundaryEvent id="deliver_content_fulfill_p2_error_occurrence" attachedToRef="deliver_content_fulfill_p2_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="deliver_content_fulfill_p2_error_occurrence" targetRef="deliver_content_p2_reject_request"/>

    <bpmn:sendTask id="deliver_content_p2_reject_request" name="Reject Completion Request"/>

    <bpmn:sequenceFlow sourceRef="deliver_content_p2_reject_request" targetRef="deliver_content_p2_error_end"/>

    <bpmn:endEvent id="deliver_content_p2_error_end" name="Completion Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="deliver_content_fulfill_p2_request" targetRef="deliver_content_p2_respond"/>

    <bpmn:sendTask id="deliver_content_p2_respond" name="Completion Respond"/>

    <bpmn:sequenceFlow sourceRef="deliver_content_p2_respond" targetRef="deliver_content_success_end"/>

    <bpmn:endEvent id="deliver_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="deliver_content_request" name="DeliverContentRequest" itemRef="deliver_content_request_itemdef"/>

  <bpmn:message id="deliver_content_response" name="DeliverContentResponse" itemRef="deliver_content_response_itemdef"/>

  <bpmn:message id="deliver_content_completion" name="DeliverContentCompletion" itemRef="deliver_content_completion_itemdef"/>

  <bpmn:itemDefinition id="deliver_content_request_itemdef" structureRef="mpegm:DeliverContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="deliver_content_response_itemdef" structureRef="mpegm:DeliverContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <bpmn:itemDefinition id="deliver_content_completion_itemdef" structureRef="mpegm:DeliverContentCompletion"/><!-- Binding of the bpmn:message to the actual MPEG-M completion message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Process Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a complex workflow. -->

  <bpmn:collaboration id="process_content_collaboration" name="Process Content">

    <bpmn:participant id="process_content_client" name="Client"/>

    <bpmn:participant name="Process Content SP" processRef="process_content_sp"/>

    <bpmn:messageFlow id="process_content_request_message_flow" name="Process Content Request MessageFlow" sourceRef="process_content_client" targetRef="process_content_start" messageRef="process_content_request"/>

    <bpmn:messageFlow id="process_content_reject_immediate_response_message_flow" name="Process Content Reject ImmediateResponse MessageFlow" sourceRef="process_content_p1_reject_request" targetRef="process_content_client" messageRef="process_content_response"/>

    <bpmn:messageFlow id="process_content_response_immediate_response_message_flow" name="Process Content Response ImmediateResponse MessageFlow" sourceRef="process_content_p1_respond" targetRef="process_content_client" messageRef="process_content_response"/>

    <bpmn:messageFlow id="process_content_reject_completion_message_flow" name="Process Content Reject Completion MessageFlow" sourceRef="process_content_p2_reject_request" targetRef="process_content_client" messageRef="process_content_completion"/>

    <bpmn:messageFlow id="process_content_response_completion_message_flow" name="Process Content Response Completion MessageFlow" sourceRef="process_content_p2_respond" targetRef="process_content_client" messageRef="process_content_completion"/>

  </bpmn:collaboration>

  <bpmn:process id="process_content_sp" processType="Public" definitionalCollaborationRef="process_content_collaboration">

    <bpmn:startEvent id="process_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="process_content_start" targetRef="process_content_is_immediate_response"/>

    <bpmn:eventBasedGateway id="process_content_is_immediate_response" name="Immediate response?"/>

    <bpmn:sequenceFlow sourceRef="process_content_is_immediate_response" targetRef="process_content_fulfill_p1_request" name="Yes"/>

    <bpmn:sequenceFlow sourceRef="process_content_is_immediate_response" targetRef="process_content_fulfill_p2_request" name="No"/>

    <bpmn:task id="process_content_fulfill_p1_request" name="Fulfill ImmediateResponse Request"/>

    <bpmn:boundaryEvent id="process_content_fulfill_p1_error_occurrence" attachedToRef="process_content_fulfill_p1_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="process_content_fulfill_p1_error_occurrence" targetRef="process_content_p1_reject_request"/>

    <bpmn:sendTask id="process_content_p1_reject_request" name="Reject ImmediateResponse Request"/>

    <bpmn:sequenceFlow sourceRef="process_content_p1_reject_request" targetRef="process_content_p1_error_end"/>

    <bpmn:endEvent id="process_content_p1_error_end" name="ImmediadateResponse Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="process_content_fulfill_p1_request" targetRef="process_content_p1_respond"/>

    <bpmn:sendTask id="process_content_p1_respond" name="ImmediateResponse Respond"/>

    <bpmn:sequenceFlow sourceRef="process_content_p1_respond" targetRef="process_content_fulfill_p2_request"/>

    <bpmn:task id="process_content_fulfill_p2_request" name="FulFill Completion Request"/>

    <bpmn:boundaryEvent id="process_content_fulfill_p2_error_occurrence" attachedToRef="process_content_fulfill_p2_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="process_content_fulfill_p2_error_occurrence" targetRef="process_content_p2_reject_request"/>

    <bpmn:sendTask id="process_content_p2_reject_request" name="Reject Completion Request"/>

    <bpmn:sequenceFlow sourceRef="process_content_p2_reject_request" targetRef="process_content_p2_error_end"/>

    <bpmn:endEvent id="process_content_p2_error_end" name="Completion Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="process_content_fulfill_p2_request" targetRef="process_content_p2_respond"/>

    <bpmn:sendTask id="process_content_p2_respond" name="Completion Respond"/>

    <bpmn:sequenceFlow sourceRef="process_content_p2_respond" targetRef="process_content_success_end"/>

    <bpmn:endEvent id="process_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="process_content_request" name="ProcessContentRequest" itemRef="process_content_request_itemdef"/>

  <bpmn:message id="process_content_response" name="ProcessContentResponse" itemRef="process_content_response_itemdef"/>

  <bpmn:message id="process_content_completion" name="ProcessContentCompletion" itemRef="process_content_completion_itemdef"/>

  <bpmn:itemDefinition id="process_content_request_itemdef" structureRef="mpegm:ProcessContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="process_content_response_itemdef" structureRef="mpegm:ProcessContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <bpmn:itemDefinition id="process_content_completion_itemdef" structureRef="mpegm:ProcessContentCompletion"/><!-- Binding of the bpmn:message to the actual MPEG-M completion message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Authenticate User      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="authenticate_user_collaboration" name="Authenticate User">

    <bpmn:participant id="authenticate_user_client" name="Client"/>

    <bpmn:participant name="Authenticate User SP" processRef="authenticate_user_sp"/>

    <bpmn:messageFlow id="authenticate_user_request_message_flow" name="Authenticate User Request MessageFlow" sourceRef="authenticate_user_client" targetRef="authenticate_user_start" messageRef="authenticate_user_request"/>

    <bpmn:messageFlow id="authenticate_user_reject_message_flow" name="Authenticate User Reject MessageFlow" sourceRef="authenticate_user_reject_request" targetRef="authenticate_user_client" messageRef="authenticate_user_response"/>

    <bpmn:messageFlow id="authenticate_user_response_message_flow" name="Authenticate User Response MessageFlow" sourceRef="authenticate_user_respond" targetRef="authenticate_user_client" messageRef="authenticate_user_response"/>

  </bpmn:collaboration>

  <bpmn:process id="authenticate_user_sp" processType="Public" definitionalCollaborationRef="authenticate_user_collaboration">

    <bpmn:startEvent id="authenticate_user_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="authenticate_user_start" targetRef="authenticate_user_fulfill_request"/>

    <bpmn:task id="authenticate_user_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="authenticate_user_fulfill_error_occurrence" attachedToRef="authenticate_user_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="authenticate_user_fulfill_error_occurrence" targetRef="authenticate_user_reject_request"/>

    <bpmn:sendTask id="authenticate_user_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="authenticate_user_reject_request" targetRef="authenticate_user_error_end"/>

    <bpmn:endEvent id="authenticate_user_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="authenticate_user_fulfill_request" targetRef="authenticate_user_respond"/>

    <bpmn:sendTask id="authenticate_user_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="authenticate_user_respond" targetRef="authenticate_user_success_end"/>

    <bpmn:endEvent id="authenticate_user_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="authenticate_user_request" name="AuthenticateUserRequest" itemRef="authenticate_user_request_itemdef"/>

  <bpmn:message id="authenticate_user_response" name="AuthenticateUserResponse" itemRef="authenticate_user_response_itemdef"/>

  <bpmn:itemDefinition id="authenticate_user_request_itemdef" structureRef="mpegm:AuthenticateUserRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="authenticate_user_response_itemdef" structureRef="mpegm:AuthenticateUserResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Check With Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="check_with_contract_collaboration" name="Check With Contract">

    <bpmn:participant id="check_with_contract_client" name="Client"/>

    <bpmn:participant name="Check With Contract SP" processRef="check_with_contract_sp"/>

    <bpmn:messageFlow id="check_with_contract_request_message_flow" name="Check With Contract Request MessageFlow" sourceRef="check_with_contract_client" targetRef="check_with_contract_start" messageRef="check_with_contract_request"/>

    <bpmn:messageFlow id="check_with_contract_reject_message_flow" name="Check With Contract Reject MessageFlow" sourceRef="check_with_contract_reject_request" targetRef="check_with_contract_client" messageRef="check_with_contract_response"/>

    <bpmn:messageFlow id="check_with_contract_response_message_flow" name="Check With Contract Response MessageFlow" sourceRef="check_with_contract_respond" targetRef="check_with_contract_client" messageRef="check_with_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="check_with_contract_sp" processType="Public" definitionalCollaborationRef="check_with_contract_collaboration">

    <bpmn:startEvent id="check_with_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="check_with_contract_start" targetRef="check_with_contract_fulfill_request"/>

    <bpmn:task id="check_with_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="check_with_contract_fulfill_error_occurrence" attachedToRef="check_with_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="check_with_contract_fulfill_error_occurrence" targetRef="check_with_contract_reject_request"/>

    <bpmn:sendTask id="check_with_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="check_with_contract_reject_request" targetRef="check_with_contract_error_end"/>

    <bpmn:endEvent id="check_with_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="check_with_contract_fulfill_request" targetRef="check_with_contract_respond"/>

    <bpmn:sendTask id="check_with_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="check_with_contract_respond" targetRef="check_with_contract_success_end"/>

    <bpmn:endEvent id="check_with_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="check_with_contract_request" name="CheckWithContractRequest" itemRef="check_with_contract_request_itemdef"/>

  <bpmn:message id="check_with_contract_response" name="CheckWithContractResponse" itemRef="check_with_contract_response_itemdef"/>

  <bpmn:itemDefinition id="check_with_contract_request_itemdef" structureRef="mpegm:CheckWithContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="check_with_contract_response_itemdef" structureRef="mpegm:CheckWithContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Check With License      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="check_with_license_collaboration" name="Check With License">

    <bpmn:participant id="check_with_license_client" name="Client"/>

    <bpmn:participant name="Check With License SP" processRef="check_with_license_sp"/>

    <bpmn:messageFlow id="check_with_license_request_message_flow" name="Check With License Request MessageFlow" sourceRef="check_with_license_client" targetRef="check_with_license_start" messageRef="check_with_license_request"/>

    <bpmn:messageFlow id="check_with_license_reject_message_flow" name="Check With License Reject MessageFlow" sourceRef="check_with_license_reject_request" targetRef="check_with_license_client" messageRef="check_with_license_response"/>

    <bpmn:messageFlow id="check_with_license_response_message_flow" name="Check With License Response MessageFlow" sourceRef="check_with_license_respond" targetRef="check_with_license_client" messageRef="check_with_license_response"/>

  </bpmn:collaboration>

  <bpmn:process id="check_with_license_sp" processType="Public" definitionalCollaborationRef="check_with_license_collaboration">

    <bpmn:startEvent id="check_with_license_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="check_with_license_start" targetRef="check_with_license_fulfill_request"/>

    <bpmn:task id="check_with_license_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="check_with_license_fulfill_error_occurrence" attachedToRef="check_with_license_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="check_with_license_fulfill_error_occurrence" targetRef="check_with_license_reject_request"/>

    <bpmn:sendTask id="check_with_license_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="check_with_license_reject_request" targetRef="check_with_license_error_end"/>

    <bpmn:endEvent id="check_with_license_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="check_with_license_fulfill_request" targetRef="check_with_license_respond"/>

    <bpmn:sendTask id="check_with_license_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="check_with_license_respond" targetRef="check_with_license_success_end"/>

    <bpmn:endEvent id="check_with_license_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="check_with_license_request" name="CheckWithLicenseRequest" itemRef="check_with_license_request_itemdef"/>

  <bpmn:message id="check_with_license_response" name="CheckWithLicenseResponse" itemRef="check_with_license_response_itemdef"/>

  <bpmn:itemDefinition id="check_with_license_request_itemdef" structureRef="mpegm:CheckWithLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="check_with_license_response_itemdef" structureRef="mpegm:CheckWithLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Create Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="create_content_collaboration" name="Create Content">

    <bpmn:participant id="create_content_client" name="Client"/>

    <bpmn:participant name="Create Content SP" processRef="create_content_sp"/>

    <bpmn:messageFlow id="create_content_request_message_flow" name="Create Content Request MessageFlow" sourceRef="create_content_client" targetRef="create_content_start" messageRef="create_content_request"/>

    <bpmn:messageFlow id="create_content_reject_message_flow" name="Create Content Reject MessageFlow" sourceRef="create_content_reject_request" targetRef="create_content_client" messageRef="create_content_response"/>

    <bpmn:messageFlow id="create_content_response_message_flow" name="Create Content Response MessageFlow" sourceRef="create_content_respond" targetRef="create_content_client" messageRef="create_content_response"/>

  </bpmn:collaboration>

  <bpmn:process id="create_content_sp" processType="Public" definitionalCollaborationRef="create_content_collaboration">

    <bpmn:startEvent id="create_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="create_content_start" targetRef="create_content_fulfill_request"/>

    <bpmn:task id="create_content_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="create_content_fulfill_error_occurrence" attachedToRef="create_content_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="create_content_fulfill_error_occurrence" targetRef="create_content_reject_request"/>

    <bpmn:sendTask id="create_content_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="create_content_reject_request" targetRef="create_content_error_end"/>

    <bpmn:endEvent id="create_content_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="create_content_fulfill_request" targetRef="create_content_respond"/>

    <bpmn:sendTask id="create_content_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="create_content_respond" targetRef="create_content_success_end"/>

    <bpmn:endEvent id="create_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="create_content_request" name="CreateContentRequest" itemRef="create_content_request_itemdef"/>

  <bpmn:message id="create_content_response" name="CreateContentResponse" itemRef="create_content_response_itemdef"/>

  <bpmn:itemDefinition id="create_content_request_itemdef" structureRef="mpegm:CreateContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="create_content_response_itemdef" structureRef="mpegm:CreateContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Create Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="create_contract_collaboration" name="Create Contract">

    <bpmn:participant id="create_contract_client" name="Client"/>

    <bpmn:participant name="Create Contract SP" processRef="create_contract_sp"/>

    <bpmn:messageFlow id="create_contract_request_message_flow" name="Create Contract Request MessageFlow" sourceRef="create_contract_client" targetRef="create_contract_start" messageRef="create_contract_request"/>

    <bpmn:messageFlow id="create_contract_reject_message_flow" name="Create Contract Reject MessageFlow" sourceRef="create_contract_reject_request" targetRef="create_contract_client" messageRef="create_contract_response"/>

    <bpmn:messageFlow id="create_contract_response_message_flow" name="Create Contract Response MessageFlow" sourceRef="create_contract_respond" targetRef="create_contract_client" messageRef="create_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="create_contract_sp" processType="Public" definitionalCollaborationRef="create_contract_collaboration">

    <bpmn:startEvent id="create_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="create_contract_start" targetRef="create_contract_fulfill_request"/>

    <bpmn:task id="create_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="create_contract_fulfill_error_occurrence" attachedToRef="create_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="create_contract_fulfill_error_occurrence" targetRef="create_contract_reject_request"/>

    <bpmn:sendTask id="create_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="create_contract_reject_request" targetRef="create_contract_error_end"/>

    <bpmn:endEvent id="create_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="create_contract_fulfill_request" targetRef="create_contract_respond"/>

    <bpmn:sendTask id="create_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="create_contract_respond" targetRef="create_contract_success_end"/>

    <bpmn:endEvent id="create_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="create_contract_request" name="CreateContractRequest" itemRef="create_contract_request_itemdef"/>

  <bpmn:message id="create_contract_response" name="CreateContractResponse" itemRef="create_contract_response_itemdef"/>

  <bpmn:itemDefinition id="create_contract_request_itemdef" structureRef="mpegm:CreateContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="create_contract_response_itemdef" structureRef="mpegm:CreateContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Create License      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="create_license_collaboration" name="Create License">

    <bpmn:participant id="create_license_client" name="Client"/>

    <bpmn:participant name="Create License SP" processRef="create_license_sp"/>

    <bpmn:messageFlow id="create_license_request_message_flow" name="Create License Request MessageFlow" sourceRef="create_license_client" targetRef="create_license_start" messageRef="create_license_request"/>

    <bpmn:messageFlow id="create_license_reject_message_flow" name="Create License Reject MessageFlow" sourceRef="create_license_reject_request" targetRef="create_license_client" messageRef="create_license_response"/>

    <bpmn:messageFlow id="create_license_response_message_flow" name="Create License Response MessageFlow" sourceRef="create_license_respond" targetRef="create_license_client" messageRef="create_license_response"/>

  </bpmn:collaboration>

  <bpmn:process id="create_license_sp" processType="Public" definitionalCollaborationRef="create_license_collaboration">

    <bpmn:startEvent id="create_license_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="create_license_start" targetRef="create_license_fulfill_request"/>

    <bpmn:task id="create_license_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="create_license_fulfill_error_occurrence" attachedToRef="create_license_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="create_license_fulfill_error_occurrence" targetRef="create_license_reject_request"/>

    <bpmn:sendTask id="create_license_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="create_license_reject_request" targetRef="create_license_error_end"/>

    <bpmn:endEvent id="create_license_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="create_license_fulfill_request" targetRef="create_license_respond"/>

    <bpmn:sendTask id="create_license_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="create_license_respond" targetRef="create_license_success_end"/>

    <bpmn:endEvent id="create_license_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="create_license_request" name="CreateLicenseRequest" itemRef="create_license_request_itemdef"/>

  <bpmn:message id="create_license_response" name="CreateLicenseResponse" itemRef="create_license_response_itemdef"/>

  <bpmn:itemDefinition id="create_license_request_itemdef" structureRef="mpegm:CreateLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="create_license_response_itemdef" structureRef="mpegm:CreateLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Deliver Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="deliver_contract_collaboration" name="Deliver Contract">

    <bpmn:participant id="deliver_contract_client" name="Client"/>

    <bpmn:participant name="Deliver Contract SP" processRef="deliver_contract_sp"/>

    <bpmn:messageFlow id="deliver_contract_request_message_flow" name="Deliver Contract Request MessageFlow" sourceRef="deliver_contract_client" targetRef="deliver_contract_start" messageRef="deliver_contract_request"/>

    <bpmn:messageFlow id="deliver_contract_reject_message_flow" name="Deliver Contract Reject MessageFlow" sourceRef="deliver_contract_reject_request" targetRef="deliver_contract_client" messageRef="deliver_contract_response"/>

    <bpmn:messageFlow id="deliver_contract_response_message_flow" name="Deliver Contract Response MessageFlow" sourceRef="deliver_contract_respond" targetRef="deliver_contract_client" messageRef="deliver_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="deliver_contract_sp" processType="Public" definitionalCollaborationRef="deliver_contract_collaboration">

    <bpmn:startEvent id="deliver_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="deliver_contract_start" targetRef="deliver_contract_fulfill_request"/>

    <bpmn:task id="deliver_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="deliver_contract_fulfill_error_occurrence" attachedToRef="deliver_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="deliver_contract_fulfill_error_occurrence" targetRef="deliver_contract_reject_request"/>

    <bpmn:sendTask id="deliver_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="deliver_contract_reject_request" targetRef="deliver_contract_error_end"/>

    <bpmn:endEvent id="deliver_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="deliver_contract_fulfill_request" targetRef="deliver_contract_respond"/>

    <bpmn:sendTask id="deliver_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="deliver_contract_respond" targetRef="deliver_contract_success_end"/>

    <bpmn:endEvent id="deliver_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="deliver_contract_request" name="DeliverContractRequest" itemRef="deliver_contract_request_itemdef"/>

  <bpmn:message id="deliver_contract_response" name="DeliverContractResponse" itemRef="deliver_contract_response_itemdef"/>

  <bpmn:itemDefinition id="deliver_contract_request_itemdef" structureRef="mpegm:DeliverContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="deliver_contract_response_itemdef" structureRef="mpegm:DeliverContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Identify Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="identify_content_collaboration" name="Identify Content">

    <bpmn:participant id="identify_content_client" name="Client"/>

    <bpmn:participant name="Identify Content SP" processRef="identify_content_sp"/>

    <bpmn:messageFlow id="identify_content_request_message_flow" name="Identify Content Request MessageFlow" sourceRef="identify_content_client" targetRef="identify_content_start" messageRef="identify_content_request"/>

    <bpmn:messageFlow id="identify_content_reject_message_flow" name="Identify Content Reject MessageFlow" sourceRef="identify_content_reject_request" targetRef="identify_content_client" messageRef="identify_content_response"/>

    <bpmn:messageFlow id="identify_content_response_message_flow" name="Identify Content Response MessageFlow" sourceRef="identify_content_respond" targetRef="identify_content_client" messageRef="identify_content_response"/>

  </bpmn:collaboration>

  <bpmn:process id="identify_content_sp" processType="Public" definitionalCollaborationRef="identify_content_collaboration">

    <bpmn:startEvent id="identify_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="identify_content_start" targetRef="identify_content_fulfill_request"/>

    <bpmn:task id="identify_content_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="identify_content_fulfill_error_occurrence" attachedToRef="identify_content_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="identify_content_fulfill_error_occurrence" targetRef="identify_content_reject_request"/>

    <bpmn:sendTask id="identify_content_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="identify_content_reject_request" targetRef="identify_content_error_end"/>

    <bpmn:endEvent id="identify_content_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="identify_content_fulfill_request" targetRef="identify_content_respond"/>

    <bpmn:sendTask id="identify_content_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="identify_content_respond" targetRef="identify_content_success_end"/>

    <bpmn:endEvent id="identify_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="identify_content_request" name="IdentifyContentRequest" itemRef="identify_content_request_itemdef"/>

  <bpmn:message id="identify_content_response" name="IdentifyContentResponse" itemRef="identify_content_response_itemdef"/>

  <bpmn:itemDefinition id="identify_content_request_itemdef" structureRef="mpegm:IdentifyContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="identify_content_response_itemdef" structureRef="mpegm:IdentifyContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Identify Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="identify_contract_collaboration" name="Identify Contract">

    <bpmn:participant id="identify_contract_client" name="Client"/>

    <bpmn:participant name="Identify Contract SP" processRef="identify_contract_sp"/>

    <bpmn:messageFlow id="identify_contract_request_message_flow" name="Identify Contract Request MessageFlow" sourceRef="identify_contract_client" targetRef="identify_contract_start" messageRef="identify_contract_request"/>

    <bpmn:messageFlow id="identify_contract_reject_message_flow" name="Identify Contract Reject MessageFlow" sourceRef="identify_contract_reject_request" targetRef="identify_contract_client" messageRef="identify_contract_response"/>

    <bpmn:messageFlow id="identify_contract_response_message_flow" name="Identify Contract Response MessageFlow" sourceRef="identify_contract_respond" targetRef="identify_contract_client" messageRef="identify_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="identify_contract_sp" processType="Public" definitionalCollaborationRef="identify_contract_collaboration">

    <bpmn:startEvent id="identify_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="identify_contract_start" targetRef="identify_contract_fulfill_request"/>

    <bpmn:task id="identify_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="identify_contract_fulfill_error_occurrence" attachedToRef="identify_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="identify_contract_fulfill_error_occurrence" targetRef="identify_contract_reject_request"/>

    <bpmn:sendTask id="identify_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="identify_contract_reject_request" targetRef="identify_contract_error_end"/>

    <bpmn:endEvent id="identify_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="identify_contract_fulfill_request" targetRef="identify_contract_respond"/>

    <bpmn:sendTask id="identify_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="identify_contract_respond" targetRef="identify_contract_success_end"/>

    <bpmn:endEvent id="identify_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="identify_contract_request" name="IdentifyContractRequest" itemRef="identify_contract_request_itemdef"/>

  <bpmn:message id="identify_contract_response" name="IdentifyContractResponse" itemRef="identify_contract_response_itemdef"/>

  <bpmn:itemDefinition id="identify_contract_request_itemdef" structureRef="mpegm:IdentifyContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="identify_contract_response_itemdef" structureRef="mpegm:IdentifyContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Identify Device      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="identify_device_collaboration" name="Identify Device">

    <bpmn:participant id="identify_device_client" name="Client"/>

    <bpmn:participant name="Identify Device SP" processRef="identify_device_sp"/>

    <bpmn:messageFlow id="identify_device_request_message_flow" name="Identify Device Request MessageFlow" sourceRef="identify_device_client" targetRef="identify_device_start" messageRef="identify_device_request"/>

    <bpmn:messageFlow id="identify_device_reject_message_flow" name="Identify Device Reject MessageFlow" sourceRef="identify_device_reject_request" targetRef="identify_device_client" messageRef="identify_device_response"/>

    <bpmn:messageFlow id="identify_device_response_message_flow" name="Identify Device Response MessageFlow" sourceRef="identify_device_respond" targetRef="identify_device_client" messageRef="identify_device_response"/>

  </bpmn:collaboration>

  <bpmn:process id="identify_device_sp" processType="Public" definitionalCollaborationRef="identify_device_collaboration">

    <bpmn:startEvent id="identify_device_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="identify_device_start" targetRef="identify_device_fulfill_request"/>

    <bpmn:task id="identify_device_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="identify_device_fulfill_error_occurrence" attachedToRef="identify_device_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="identify_device_fulfill_error_occurrence" targetRef="identify_device_reject_request"/>

    <bpmn:sendTask id="identify_device_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="identify_device_reject_request" targetRef="identify_device_error_end"/>

    <bpmn:endEvent id="identify_device_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="identify_device_fulfill_request" targetRef="identify_device_respond"/>

    <bpmn:sendTask id="identify_device_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="identify_device_respond" targetRef="identify_device_success_end"/>

    <bpmn:endEvent id="identify_device_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="identify_device_request" name="IdentifyDeviceRequest" itemRef="identify_device_request_itemdef"/>

  <bpmn:message id="identify_device_response" name="IdentifyDeviceResponse" itemRef="identify_device_response_itemdef"/>

  <bpmn:itemDefinition id="identify_device_request_itemdef" structureRef="mpegm:IdentifyDeviceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="identify_device_response_itemdef" structureRef="mpegm:IdentifyDeviceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Package Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="package_content_collaboration" name="Package Content">

    <bpmn:participant id="package_content_client" name="Client"/>

    <bpmn:participant name="Package Content SP" processRef="package_content_sp"/>

    <bpmn:messageFlow id="package_content_request_message_flow" name="Package Content Request MessageFlow" sourceRef="package_content_client" targetRef="package_content_start" messageRef="package_content_request"/>

    <bpmn:messageFlow id="package_content_reject_message_flow" name="Package Content Reject MessageFlow" sourceRef="package_content_reject_request" targetRef="package_content_client" messageRef="package_content_response"/>

    <bpmn:messageFlow id="package_content_response_message_flow" name="Package Content Response MessageFlow" sourceRef="package_content_respond" targetRef="package_content_client" messageRef="package_content_response"/>

  </bpmn:collaboration>

  <bpmn:process id="package_content_sp" processType="Public" definitionalCollaborationRef="package_content_collaboration">

    <bpmn:startEvent id="package_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="package_content_start" targetRef="package_content_fulfill_request"/>

    <bpmn:task id="package_content_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="package_content_fulfill_error_occurrence" attachedToRef="package_content_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="package_content_fulfill_error_occurrence" targetRef="package_content_reject_request"/>

    <bpmn:sendTask id="package_content_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="package_content_reject_request" targetRef="package_content_error_end"/>

    <bpmn:endEvent id="package_content_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="package_content_fulfill_request" targetRef="package_content_respond"/>

    <bpmn:sendTask id="package_content_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="package_content_respond" targetRef="package_content_success_end"/>

    <bpmn:endEvent id="package_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="package_content_request" name="PackageContentRequest" itemRef="package_content_request_itemdef"/>

  <bpmn:message id="package_content_response" name="PackageContentResponse" itemRef="package_content_response_itemdef"/>

  <bpmn:itemDefinition id="package_content_request_itemdef" structureRef="mpegm:PackageContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="package_content_response_itemdef" structureRef="mpegm:PackageContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Present Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="present_contract_collaboration" name="Present Contract">

    <bpmn:participant id="present_contract_client" name="Client"/>

    <bpmn:participant name="Present Contract SP" processRef="present_contract_sp"/>

    <bpmn:messageFlow id="present_contract_request_message_flow" name="Present Contract Request MessageFlow" sourceRef="present_contract_client" targetRef="present_contract_start" messageRef="present_contract_request"/>

    <bpmn:messageFlow id="present_contract_reject_message_flow" name="Present Contract Reject MessageFlow" sourceRef="present_contract_reject_request" targetRef="present_contract_client" messageRef="present_contract_response"/>

    <bpmn:messageFlow id="present_contract_response_message_flow" name="Present Contract Response MessageFlow" sourceRef="present_contract_respond" targetRef="present_contract_client" messageRef="present_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="present_contract_sp" processType="Public" definitionalCollaborationRef="present_contract_collaboration">

    <bpmn:startEvent id="present_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="present_contract_start" targetRef="present_contract_fulfill_request"/>

    <bpmn:task id="present_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="present_contract_fulfill_error_occurrence" attachedToRef="present_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="present_contract_fulfill_error_occurrence" targetRef="present_contract_reject_request"/>

    <bpmn:sendTask id="present_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="present_contract_reject_request" targetRef="present_contract_error_end"/>

    <bpmn:endEvent id="present_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="present_contract_fulfill_request" targetRef="present_contract_respond"/>

    <bpmn:sendTask id="present_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="present_contract_respond" targetRef="present_contract_success_end"/>

    <bpmn:endEvent id="present_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="present_contract_request" name="PresentContractRequest" itemRef="present_contract_request_itemdef"/>

  <bpmn:message id="present_contract_response" name="PresentContractResponse" itemRef="present_contract_response_itemdef"/>

  <bpmn:itemDefinition id="present_contract_request_itemdef" structureRef="mpegm:PresentContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="present_contract_response_itemdef" structureRef="mpegm:PresentContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Process License      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="process_license_collaboration" name="Process License">

    <bpmn:participant id="process_license_client" name="Client"/>

    <bpmn:participant name="Process License SP" processRef="process_license_sp"/>

    <bpmn:messageFlow id="process_license_request_message_flow" name="Process License Request MessageFlow" sourceRef="process_license_client" targetRef="process_license_start" messageRef="process_license_request"/>

    <bpmn:messageFlow id="process_license_reject_message_flow" name="Process License Reject MessageFlow" sourceRef="process_license_reject_request" targetRef="process_license_client" messageRef="process_license_response"/>

    <bpmn:messageFlow id="process_license_response_message_flow" name="Process License Response MessageFlow" sourceRef="process_license_respond" targetRef="process_license_client" messageRef="process_license_response"/>

  </bpmn:collaboration>

  <bpmn:process id="process_license_sp" processType="Public" definitionalCollaborationRef="process_license_collaboration">

    <bpmn:startEvent id="process_license_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="process_license_start" targetRef="process_license_fulfill_request"/>

    <bpmn:task id="process_license_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="process_license_fulfill_error_occurrence" attachedToRef="process_license_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="process_license_fulfill_error_occurrence" targetRef="process_license_reject_request"/>

    <bpmn:sendTask id="process_license_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="process_license_reject_request" targetRef="process_license_error_end"/>

    <bpmn:endEvent id="process_license_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="process_license_fulfill_request" targetRef="process_license_respond"/>

    <bpmn:sendTask id="process_license_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="process_license_respond" targetRef="process_license_success_end"/>

    <bpmn:endEvent id="process_license_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="process_license_request" name="ProcessLicenseRequest" itemRef="process_license_request_itemdef"/>

  <bpmn:message id="process_license_response" name="ProcessLicenseResponse" itemRef="process_license_response_itemdef"/>

  <bpmn:itemDefinition id="process_license_request_itemdef" structureRef="mpegm:ProcessLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="process_license_response_itemdef" structureRef="mpegm:ProcessLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Request Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="request_content_collaboration" name="Request Content">

    <bpmn:participant id="request_content_client" name="Client"/>

    <bpmn:participant name="Request Content SP" processRef="request_content_sp"/>

    <bpmn:messageFlow id="request_content_request_message_flow" name="Request Content Request MessageFlow" sourceRef="request_content_client" targetRef="request_content_start" messageRef="request_content_request"/>

    <bpmn:messageFlow id="request_content_reject_message_flow" name="Request Content Reject MessageFlow" sourceRef="request_content_reject_request" targetRef="request_content_client" messageRef="request_content_response"/>

    <bpmn:messageFlow id="request_content_response_message_flow" name="Request Content Response MessageFlow" sourceRef="request_content_respond" targetRef="request_content_client" messageRef="request_content_response"/>

  </bpmn:collaboration>

  <bpmn:process id="request_content_sp" processType="Public" definitionalCollaborationRef="request_content_collaboration">

    <bpmn:startEvent id="request_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="request_content_start" targetRef="request_content_fulfill_request"/>

    <bpmn:task id="request_content_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="request_content_fulfill_error_occurrence" attachedToRef="request_content_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="request_content_fulfill_error_occurrence" targetRef="request_content_reject_request"/>

    <bpmn:sendTask id="request_content_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="request_content_reject_request" targetRef="request_content_error_end"/>

    <bpmn:endEvent id="request_content_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="request_content_fulfill_request" targetRef="request_content_respond"/>

    <bpmn:sendTask id="request_content_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="request_content_respond" targetRef="request_content_success_end"/>

    <bpmn:endEvent id="request_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="request_content_request" name="RequestContentRequest" itemRef="request_content_request_itemdef"/>

  <bpmn:message id="request_content_response" name="RequestContentResponse" itemRef="request_content_response_itemdef"/>

  <bpmn:itemDefinition id="request_content_request_itemdef" structureRef="mpegm:RequestContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="request_content_response_itemdef" structureRef="mpegm:RequestContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Request Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="request_contract_collaboration" name="Request Contract">

    <bpmn:participant id="request_contract_client" name="Client"/>

    <bpmn:participant name="Request Contract SP" processRef="request_contract_sp"/>

    <bpmn:messageFlow id="request_contract_request_message_flow" name="Request Contract Request MessageFlow" sourceRef="request_contract_client" targetRef="request_contract_start" messageRef="request_contract_request"/>

    <bpmn:messageFlow id="request_contract_reject_message_flow" name="Request Contract Reject MessageFlow" sourceRef="request_contract_reject_request" targetRef="request_contract_client" messageRef="request_contract_response"/>

    <bpmn:messageFlow id="request_contract_response_message_flow" name="Request Contract Response MessageFlow" sourceRef="request_contract_respond" targetRef="request_contract_client" messageRef="request_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="request_contract_sp" processType="Public" definitionalCollaborationRef="request_contract_collaboration">

    <bpmn:startEvent id="request_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="request_contract_start" targetRef="request_contract_fulfill_request"/>

    <bpmn:task id="request_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="request_contract_fulfill_error_occurrence" attachedToRef="request_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="request_contract_fulfill_error_occurrence" targetRef="request_contract_reject_request"/>

    <bpmn:sendTask id="request_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="request_contract_reject_request" targetRef="request_contract_error_end"/>

    <bpmn:endEvent id="request_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="request_contract_fulfill_request" targetRef="request_contract_respond"/>

    <bpmn:sendTask id="request_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="request_contract_respond" targetRef="request_contract_success_end"/>

    <bpmn:endEvent id="request_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="request_contract_request" name="RequestContractRequest" itemRef="request_contract_request_itemdef"/>

  <bpmn:message id="request_contract_response" name="RequestContractResponse" itemRef="request_contract_response_itemdef"/>

  <bpmn:itemDefinition id="request_contract_request_itemdef" structureRef="mpegm:RequestContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="request_contract_response_itemdef" structureRef="mpegm:RequestContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Request Device      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="request_device_collaboration" name="Request Device">

    <bpmn:participant id="request_device_client" name="Client"/>

    <bpmn:participant name="Request Device SP" processRef="request_device_sp"/>

    <bpmn:messageFlow id="request_device_request_message_flow" name="Request Device Request MessageFlow" sourceRef="request_device_client" targetRef="request_device_start" messageRef="request_device_request"/>

    <bpmn:messageFlow id="request_device_reject_message_flow" name="Request Device Reject MessageFlow" sourceRef="request_device_reject_request" targetRef="request_device_client" messageRef="request_device_response"/>

    <bpmn:messageFlow id="request_device_response_message_flow" name="Request Device Response MessageFlow" sourceRef="request_device_respond" targetRef="request_device_client" messageRef="request_device_response"/>

  </bpmn:collaboration>

  <bpmn:process id="request_device_sp" processType="Public" definitionalCollaborationRef="request_device_collaboration">

    <bpmn:startEvent id="request_device_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="request_device_start" targetRef="request_device_fulfill_request"/>

    <bpmn:task id="request_device_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="request_device_fulfill_error_occurrence" attachedToRef="request_device_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="request_device_fulfill_error_occurrence" targetRef="request_device_reject_request"/>

    <bpmn:sendTask id="request_device_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="request_device_reject_request" targetRef="request_device_error_end"/>

    <bpmn:endEvent id="request_device_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="request_device_fulfill_request" targetRef="request_device_respond"/>

    <bpmn:sendTask id="request_device_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="request_device_respond" targetRef="request_device_success_end"/>

    <bpmn:endEvent id="request_device_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="request_device_request" name="RequestDeviceRequest" itemRef="request_device_request_itemdef"/>

  <bpmn:message id="request_device_response" name="RequestDeviceResponse" itemRef="request_device_response_itemdef"/>

  <bpmn:itemDefinition id="request_device_request_itemdef" structureRef="mpegm:RequestDeviceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="request_device_response_itemdef" structureRef="mpegm:RequestDeviceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Request Event      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="request_event_collaboration" name="Request Event">

    <bpmn:participant id="request_event_client" name="Client"/>

    <bpmn:participant name="Request Event SP" processRef="request_event_sp"/>

    <bpmn:messageFlow id="request_event_request_message_flow" name="Request Event Request MessageFlow" sourceRef="request_event_client" targetRef="request_event_start" messageRef="request_event_request"/>

    <bpmn:messageFlow id="request_event_reject_message_flow" name="Request Event Reject MessageFlow" sourceRef="request_event_reject_request" targetRef="request_event_client" messageRef="request_event_response"/>

    <bpmn:messageFlow id="request_event_response_message_flow" name="Request Event Response MessageFlow" sourceRef="request_event_respond" targetRef="request_event_client" messageRef="request_event_response"/>

  </bpmn:collaboration>

  <bpmn:process id="request_event_sp" processType="Public" definitionalCollaborationRef="request_event_collaboration">

    <bpmn:startEvent id="request_event_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="request_event_start" targetRef="request_event_fulfill_request"/>

    <bpmn:task id="request_event_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="request_event_fulfill_error_occurrence" attachedToRef="request_event_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="request_event_fulfill_error_occurrence" targetRef="request_event_reject_request"/>

    <bpmn:sendTask id="request_event_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="request_event_reject_request" targetRef="request_event_error_end"/>

    <bpmn:endEvent id="request_event_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="request_event_fulfill_request" targetRef="request_event_respond"/>

    <bpmn:sendTask id="request_event_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="request_event_respond" targetRef="request_event_success_end"/>

    <bpmn:endEvent id="request_event_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="request_event_request" name="RequestEventRequest" itemRef="request_event_request_itemdef"/>

  <bpmn:message id="request_event_response" name="RequestEventResponse" itemRef="request_event_response_itemdef"/>

  <bpmn:itemDefinition id="request_event_request_itemdef" structureRef="mpegm:RequestEventRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="request_event_response_itemdef" structureRef="mpegm:RequestEventResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Request License      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="request_license_collaboration" name="Request License">

    <bpmn:participant id="request_license_client" name="Client"/>

    <bpmn:participant name="Request License SP" processRef="request_license_sp"/>

    <bpmn:messageFlow id="request_license_request_message_flow" name="Request License Request MessageFlow" sourceRef="request_license_client" targetRef="request_license_start" messageRef="request_license_request"/>

    <bpmn:messageFlow id="request_license_reject_message_flow" name="Request License Reject MessageFlow" sourceRef="request_license_reject_request" targetRef="request_license_client" messageRef="request_license_response"/>

    <bpmn:messageFlow id="request_license_response_message_flow" name="Request License Response MessageFlow" sourceRef="request_license_respond" targetRef="request_license_client" messageRef="request_license_response"/>

  </bpmn:collaboration>

  <bpmn:process id="request_license_sp" processType="Public" definitionalCollaborationRef="request_license_collaboration">

    <bpmn:startEvent id="request_license_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="request_license_start" targetRef="request_license_fulfill_request"/>

    <bpmn:task id="request_license_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="request_license_fulfill_error_occurrence" attachedToRef="request_license_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="request_license_fulfill_error_occurrence" targetRef="request_license_reject_request"/>

    <bpmn:sendTask id="request_license_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="request_license_reject_request" targetRef="request_license_error_end"/>

    <bpmn:endEvent id="request_license_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="request_license_fulfill_request" targetRef="request_license_respond"/>

    <bpmn:sendTask id="request_license_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="request_license_respond" targetRef="request_license_success_end"/>

    <bpmn:endEvent id="request_license_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="request_license_request" name="RequestLicenseRequest" itemRef="request_license_request_itemdef"/>

  <bpmn:message id="request_license_response" name="RequestLicenseResponse" itemRef="request_license_response_itemdef"/>

  <bpmn:itemDefinition id="request_license_request_itemdef" structureRef="mpegm:RequestLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="request_license_response_itemdef" structureRef="mpegm:RequestLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Store Content      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="store_content_collaboration" name="Store Content">

    <bpmn:participant id="store_content_client" name="Client"/>

    <bpmn:participant name="Store Content SP" processRef="store_content_sp"/>

    <bpmn:messageFlow id="store_content_request_message_flow" name="Store Content Request MessageFlow" sourceRef="store_content_client" targetRef="store_content_start" messageRef="store_content_request"/>

    <bpmn:messageFlow id="store_content_reject_message_flow" name="Store Content Reject MessageFlow" sourceRef="store_content_reject_request" targetRef="store_content_client" messageRef="store_content_response"/>

    <bpmn:messageFlow id="store_content_response_message_flow" name="Store Content Response MessageFlow" sourceRef="store_content_respond" targetRef="store_content_client" messageRef="store_content_response"/>

  </bpmn:collaboration>

  <bpmn:process id="store_content_sp" processType="Public" definitionalCollaborationRef="store_content_collaboration">

    <bpmn:startEvent id="store_content_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="store_content_start" targetRef="store_content_fulfill_request"/>

    <bpmn:task id="store_content_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="store_content_fulfill_error_occurrence" attachedToRef="store_content_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="store_content_fulfill_error_occurrence" targetRef="store_content_reject_request"/>

    <bpmn:sendTask id="store_content_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="store_content_reject_request" targetRef="store_content_error_end"/>

    <bpmn:endEvent id="store_content_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="store_content_fulfill_request" targetRef="store_content_respond"/>

    <bpmn:sendTask id="store_content_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="store_content_respond" targetRef="store_content_success_end"/>

    <bpmn:endEvent id="store_content_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="store_content_request" name="StoreContentRequest" itemRef="store_content_request_itemdef"/>

  <bpmn:message id="store_content_response" name="StoreContentResponse" itemRef="store_content_response_itemdef"/>

  <bpmn:itemDefinition id="store_content_request_itemdef" structureRef="mpegm:StoreContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="store_content_response_itemdef" structureRef="mpegm:StoreContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Store Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="store_contract_collaboration" name="Store Contract">

    <bpmn:participant id="store_contract_client" name="Client"/>

    <bpmn:participant name="Store Contract SP" processRef="store_contract_sp"/>

    <bpmn:messageFlow id="store_contract_request_message_flow" name="Store Contract Request MessageFlow" sourceRef="store_contract_client" targetRef="store_contract_start" messageRef="store_contract_request"/>

    <bpmn:messageFlow id="store_contract_reject_message_flow" name="Store Contract Reject MessageFlow" sourceRef="store_contract_reject_request" targetRef="store_contract_client" messageRef="store_contract_response"/>

    <bpmn:messageFlow id="store_contract_response_message_flow" name="Store Contract Response MessageFlow" sourceRef="store_contract_respond" targetRef="store_contract_client" messageRef="store_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="store_contract_sp" processType="Public" definitionalCollaborationRef="store_contract_collaboration">

    <bpmn:startEvent id="store_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="store_contract_start" targetRef="store_contract_fulfill_request"/>

    <bpmn:task id="store_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="store_contract_fulfill_error_occurrence" attachedToRef="store_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="store_contract_fulfill_error_occurrence" targetRef="store_contract_reject_request"/>

    <bpmn:sendTask id="store_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="store_contract_reject_request" targetRef="store_contract_error_end"/>

    <bpmn:endEvent id="store_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="store_contract_fulfill_request" targetRef="store_contract_respond"/>

    <bpmn:sendTask id="store_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="store_contract_respond" targetRef="store_contract_success_end"/>

    <bpmn:endEvent id="store_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="store_contract_request" name="StoreContractRequest" itemRef="store_contract_request_itemdef"/>

  <bpmn:message id="store_contract_response" name="StoreContractResponse" itemRef="store_contract_response_itemdef"/>

  <bpmn:itemDefinition id="store_contract_request_itemdef" structureRef="mpegm:StoreContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="store_contract_response_itemdef" structureRef="mpegm:StoreContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Store Event      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="store_event_collaboration" name="Store Event">

    <bpmn:participant id="store_event_client" name="Client"/>

    <bpmn:participant name="Store Event SP" processRef="store_event_sp"/>

    <bpmn:messageFlow id="store_event_request_message_flow" name="Store Event Request MessageFlow" sourceRef="store_event_client" targetRef="store_event_start" messageRef="store_event_request"/>

    <bpmn:messageFlow id="store_event_reject_message_flow" name="Store Event Reject MessageFlow" sourceRef="store_event_reject_request" targetRef="store_event_client" messageRef="store_event_response"/>

    <bpmn:messageFlow id="store_event_response_message_flow" name="Store Event Response MessageFlow" sourceRef="store_event_respond" targetRef="store_event_client" messageRef="store_event_response"/>

  </bpmn:collaboration>

  <bpmn:process id="store_event_sp" processType="Public" definitionalCollaborationRef="store_event_collaboration">

    <bpmn:startEvent id="store_event_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="store_event_start" targetRef="store_event_fulfill_request"/>

    <bpmn:task id="store_event_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="store_event_fulfill_error_occurrence" attachedToRef="store_event_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="store_event_fulfill_error_occurrence" targetRef="store_event_reject_request"/>

    <bpmn:sendTask id="store_event_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="store_event_reject_request" targetRef="store_event_error_end"/>

    <bpmn:endEvent id="store_event_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="store_event_fulfill_request" targetRef="store_event_respond"/>

    <bpmn:sendTask id="store_event_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="store_event_respond" targetRef="store_event_success_end"/>

    <bpmn:endEvent id="store_event_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="store_event_request" name="StoreEventRequest" itemRef="store_event_request_itemdef"/>

  <bpmn:message id="store_event_response" name="StoreEventResponse" itemRef="store_event_response_itemdef"/>

  <bpmn:itemDefinition id="store_event_request_itemdef" structureRef="mpegm:StoreEventRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="store_event_response_itemdef" structureRef="mpegm:StoreEventResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Store License      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="store_license_collaboration" name="Store License">

    <bpmn:participant id="store_license_client" name="Client"/>

    <bpmn:participant name="Store License SP" processRef="store_license_sp"/>

    <bpmn:messageFlow id="store_license_request_message_flow" name="Store License Request MessageFlow" sourceRef="store_license_client" targetRef="store_license_start" messageRef="store_license_request"/>

    <bpmn:messageFlow id="store_license_reject_message_flow" name="Store License Reject MessageFlow" sourceRef="store_license_reject_request" targetRef="store_license_client" messageRef="store_license_response"/>

    <bpmn:messageFlow id="store_license_response_message_flow" name="Store License Response MessageFlow" sourceRef="store_license_respond" targetRef="store_license_client" messageRef="store_license_response"/>

  </bpmn:collaboration>

  <bpmn:process id="store_license_sp" processType="Public" definitionalCollaborationRef="store_license_collaboration">

    <bpmn:startEvent id="store_license_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="store_license_start" targetRef="store_license_fulfill_request"/>

    <bpmn:task id="store_license_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="store_license_fulfill_error_occurrence" attachedToRef="store_license_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="store_license_fulfill_error_occurrence" targetRef="store_license_reject_request"/>

    <bpmn:sendTask id="store_license_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="store_license_reject_request" targetRef="store_license_error_end"/>

    <bpmn:endEvent id="store_license_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="store_license_fulfill_request" targetRef="store_license_respond"/>

    <bpmn:sendTask id="store_license_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="store_license_respond" targetRef="store_license_success_end"/>

    <bpmn:endEvent id="store_license_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="store_license_request" name="StoreLicenseRequest" itemRef="store_license_request_itemdef"/>

  <bpmn:message id="store_license_response" name="StoreLicenseResponse" itemRef="store_license_response_itemdef"/>

  <bpmn:itemDefinition id="store_license_request_itemdef" structureRef="mpegm:StoreLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="store_license_response_itemdef" structureRef="mpegm:StoreLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Verify Contract      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="verify_contract_collaboration" name="Verify Contract">

    <bpmn:participant id="verify_contract_client" name="Client"/>

    <bpmn:participant name="Verify Contract SP" processRef="verify_contract_sp"/>

    <bpmn:messageFlow id="verify_contract_request_message_flow" name="Verify Contract Request MessageFlow" sourceRef="verify_contract_client" targetRef="verify_contract_start" messageRef="verify_contract_request"/>

    <bpmn:messageFlow id="verify_contract_reject_message_flow" name="Verify Contract Reject MessageFlow" sourceRef="verify_contract_reject_request" targetRef="verify_contract_client" messageRef="verify_contract_response"/>

    <bpmn:messageFlow id="verify_contract_response_message_flow" name="Verify Contract Response MessageFlow" sourceRef="verify_contract_respond" targetRef="verify_contract_client" messageRef="verify_contract_response"/>

  </bpmn:collaboration>

  <bpmn:process id="verify_contract_sp" processType="Public" definitionalCollaborationRef="verify_contract_collaboration">

    <bpmn:startEvent id="verify_contract_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="verify_contract_start" targetRef="verify_contract_fulfill_request"/>

    <bpmn:task id="verify_contract_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="verify_contract_fulfill_error_occurrence" attachedToRef="verify_contract_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="verify_contract_fulfill_error_occurrence" targetRef="verify_contract_reject_request"/>

    <bpmn:sendTask id="verify_contract_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="verify_contract_reject_request" targetRef="verify_contract_error_end"/>

    <bpmn:endEvent id="verify_contract_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="verify_contract_fulfill_request" targetRef="verify_contract_respond"/>

    <bpmn:sendTask id="verify_contract_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="verify_contract_respond" targetRef="verify_contract_success_end"/>

    <bpmn:endEvent id="verify_contract_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="verify_contract_request" name="VerifyContractRequest" itemRef="verify_contract_request_itemdef"/>

  <bpmn:message id="verify_contract_response" name="VerifyContractResponse" itemRef="verify_contract_response_itemdef"/>

  <bpmn:itemDefinition id="verify_contract_request_itemdef" structureRef="mpegm:VerifyContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="verify_contract_response_itemdef" structureRef="mpegm:VerifyContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Verify Device      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="verify_device_collaboration" name="Verify Device">

    <bpmn:participant id="verify_device_client" name="Client"/>

    <bpmn:participant name="Verify Device SP" processRef="verify_device_sp"/>

    <bpmn:messageFlow id="verify_device_request_message_flow" name="Verify Device Request MessageFlow" sourceRef="verify_device_client" targetRef="verify_device_start" messageRef="verify_device_request"/>

    <bpmn:messageFlow id="verify_device_reject_message_flow" name="Verify Device Reject MessageFlow" sourceRef="verify_device_reject_request" targetRef="verify_device_client" messageRef="verify_device_response"/>

    <bpmn:messageFlow id="verify_device_response_message_flow" name="Verify Device Response MessageFlow" sourceRef="verify_device_respond" targetRef="verify_device_client" messageRef="verify_device_response"/>

  </bpmn:collaboration>

  <bpmn:process id="verify_device_sp" processType="Public" definitionalCollaborationRef="verify_device_collaboration">

    <bpmn:startEvent id="verify_device_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="verify_device_start" targetRef="verify_device_fulfill_request"/>

    <bpmn:task id="verify_device_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="verify_device_fulfill_error_occurrence" attachedToRef="verify_device_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="verify_device_fulfill_error_occurrence" targetRef="verify_device_reject_request"/>

    <bpmn:sendTask id="verify_device_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="verify_device_reject_request" targetRef="verify_device_error_end"/>

    <bpmn:endEvent id="verify_device_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="verify_device_fulfill_request" targetRef="verify_device_respond"/>

    <bpmn:sendTask id="verify_device_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="verify_device_respond" targetRef="verify_device_success_end"/>

    <bpmn:endEvent id="verify_device_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="verify_device_request" name="VerifyDeviceRequest" itemRef="verify_device_request_itemdef"/>

  <bpmn:message id="verify_device_response" name="VerifyDeviceResponse" itemRef="verify_device_response_itemdef"/>

  <bpmn:itemDefinition id="verify_device_request_itemdef" structureRef="mpegm:VerifyDeviceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="verify_device_response_itemdef" structureRef="mpegm:VerifyDeviceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--  Collaboration, Process, and Messages for Verify License      -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow. -->

  <bpmn:collaboration id="verify_license_collaboration" name="Verify License">

    <bpmn:participant id="verify_license_client" name="Client"/>

    <bpmn:participant name="Verify License SP" processRef="verify_license_sp"/>

    <bpmn:messageFlow id="verify_license_request_message_flow" name="Verify License Request MessageFlow" sourceRef="verify_license_client" targetRef="verify_license_start" messageRef="verify_license_request"/>

    <bpmn:messageFlow id="verify_license_reject_message_flow" name="Verify License Reject MessageFlow" sourceRef="verify_license_reject_request" targetRef="verify_license_client" messageRef="verify_license_response"/>

    <bpmn:messageFlow id="verify_license_response_message_flow" name="Verify License Response MessageFlow" sourceRef="verify_license_respond" targetRef="verify_license_client" messageRef="verify_license_response"/>

  </bpmn:collaboration>

  <bpmn:process id="verify_license_sp" processType="Public" definitionalCollaborationRef="verify_license_collaboration">

    <bpmn:startEvent id="verify_license_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="verify_license_start" targetRef="verify_license_fulfill_request"/>

    <bpmn:task id="verify_license_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="verify_license_fulfill_error_occurrence" attachedToRef="verify_license_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="verify_license_fulfill_error_occurrence" targetRef="verify_license_reject_request"/>

    <bpmn:sendTask id="verify_license_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="verify_license_reject_request" targetRef="verify_license_error_end"/>

    <bpmn:endEvent id="verify_license_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="verify_license_fulfill_request" targetRef="verify_license_respond"/>

    <bpmn:sendTask id="verify_license_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="verify_license_respond" targetRef="verify_license_success_end"/>

    <bpmn:endEvent id="verify_license_success_end" name="Success"/>

  </bpmn:process>

  <bpmn:message id="verify_license_request" name="VerifyLicenseRequest" itemRef="verify_license_request_itemdef"/>

  <bpmn:message id="verify_license_response" name="VerifyLicenseResponse" itemRef="verify_license_response_itemdef"/>

  <bpmn:itemDefinition id="verify_license_request_itemdef" structureRef="mpegm:VerifyLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="verify_license_response_itemdef" structureRef="mpegm:VerifyLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--     Collaboration and Process for Authenticate Entity              -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow for an abstract base Elementary Service. -->

  <bpmn:collaboration id="authenticate_entity_collaboration" name="Authenticate Entity">

    <bpmn:participant id="authenticate_entity_client" name="Client"/>

    <bpmn:participant name="Authenticate Entity SP" processRef="authenticate_entity_sp"/>

    <bpmn:messageFlow id="authenticate_entity_request_message_flow" name="Authenticate Entity Request MessageFlow" sourceRef="authenticate_entity_client" targetRef="authenticate_entity_start"/>

    <bpmn:messageFlow id="authenticate_entity_reject_message_flow" name="Authenticate Entity Reject MessageFlow" sourceRef="authenticate_entity_reject_request" targetRef="authenticate_entity_client"/>

    <bpmn:messageFlow id="authenticate_entity_response_message_flow" name="Authenticate Entity Response MessageFlow" sourceRef="authenticate_entity_fulfill_request" targetRef="authenticate_entity_client"/>

  </bpmn:collaboration>

  <bpmn:process id="authenticate_entity_sp" processType="Public" definitionalCollaborationRef="authenticate_entity_collaboration">

    <bpmn:startEvent id="authenticate_entity_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="authenticate_entity_start" targetRef="authenticate_entity_fulfill_request"/>

    <bpmn:task id="authenticate_entity_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="authenticate_entity_fulfill_error_occurrence" attachedToRef="authenticate_entity_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="authenticate_entity_fulfill_error_occurrence" targetRef="authenticate_entity_reject_request"/>

    <bpmn:sendTask id="authenticate_entity_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="authenticate_entity_reject_request" targetRef="authenticate_entity_error_end"/>

    <bpmn:endEvent id="authenticate_entity_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="authenticate_entity_fulfill_request" targetRef="authenticate_entity_respond"/>

    <bpmn:sendTask id="authenticate_entity_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="authenticate_entity_respond" targetRef="authenticate_entity_success_end"/>

    <bpmn:endEvent id="authenticate_entity_success_end" name="Success"/>

  </bpmn:process>

  <!-- **************************************************************** -->

  <!--     Collaboration and Process for Get Describe Entity              -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow for an abstract base Elementary Service. -->

  <bpmn:collaboration id="get_describe_entity_collaboration" name="Get Describe Entity">

    <bpmn:participant id="get_describe_entity_client" name="Client"/>

    <bpmn:participant name="Get Describe Entity SP" processRef="get_describe_entity_sp"/>

    <bpmn:messageFlow id="get_describe_entity_request_message_flow" name="Get Describe Entity Request MessageFlow" sourceRef="get_describe_entity_client" targetRef="get_describe_entity_start"/>

    <bpmn:messageFlow id="get_describe_entity_reject_message_flow" name="Get Describe Entity Reject MessageFlow" sourceRef="get_describe_entity_reject_request" targetRef="get_describe_entity_client"/>

    <bpmn:messageFlow id="get_describe_entity_response_message_flow" name="Get Describe Entity Response MessageFlow" sourceRef="get_describe_entity_fulfill_request" targetRef="get_describe_entity_client"/>

  </bpmn:collaboration>

  <bpmn:process id="get_describe_entity_sp" processType="Public" definitionalCollaborationRef="get_describe_entity_collaboration">

    <bpmn:startEvent id="get_describe_entity_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="get_describe_entity_start" targetRef="get_describe_entity_fulfill_request"/>

    <bpmn:task id="get_describe_entity_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="get_describe_entity_fulfill_error_occurrence" attachedToRef="get_describe_entity_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="get_describe_entity_fulfill_error_occurrence" targetRef="get_describe_entity_reject_request"/>

    <bpmn:sendTask id="get_describe_entity_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="get_describe_entity_reject_request" targetRef="get_describe_entity_error_end"/>

    <bpmn:endEvent id="get_describe_entity_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="get_describe_entity_fulfill_request" targetRef="get_describe_entity_respond"/>

    <bpmn:sendTask id="get_describe_entity_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="get_describe_entity_respond" targetRef="get_describe_entity_success_end"/>

    <bpmn:endEvent id="get_describe_entity_success_end" name="Success"/>

  </bpmn:process>

  <!-- **************************************************************** -->

  <!--     Collaboration and Process for Set Describe Entity              -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow for an abstract base Elementary Service. -->

  <bpmn:collaboration id="set_describe_entity_collaboration" name="Set Describe Entity">

    <bpmn:participant id="set_describe_entity_client" name="Client"/>

    <bpmn:participant name="Set Describe Entity SP" processRef="set_describe_entity_sp"/>

    <bpmn:messageFlow id="set_describe_entity_request_message_flow" name="Set Describe Entity Request MessageFlow" sourceRef="set_describe_entity_client" targetRef="set_describe_entity_start"/>

    <bpmn:messageFlow id="set_describe_entity_reject_message_flow" name="Set Describe Entity Reject MessageFlow" sourceRef="set_describe_entity_reject_request" targetRef="set_describe_entity_client"/>

    <bpmn:messageFlow id="set_describe_entity_response_message_flow" name="Set Describe Entity Response MessageFlow" sourceRef="set_describe_entity_fulfill_request" targetRef="set_describe_entity_client"/>

  </bpmn:collaboration>

  <bpmn:process id="set_describe_entity_sp" processType="Public" definitionalCollaborationRef="set_describe_entity_collaboration">

    <bpmn:startEvent id="set_describe_entity_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="set_describe_entity_start" targetRef="set_describe_entity_fulfill_request"/>

    <bpmn:task id="set_describe_entity_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="set_describe_entity_fulfill_error_occurrence" attachedToRef="set_describe_entity_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="set_describe_entity_fulfill_error_occurrence" targetRef="set_describe_entity_reject_request"/>

    <bpmn:sendTask id="set_describe_entity_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="set_describe_entity_reject_request" targetRef="set_describe_entity_error_end"/>

    <bpmn:endEvent id="set_describe_entity_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="set_describe_entity_fulfill_request" targetRef="set_describe_entity_respond"/>

    <bpmn:sendTask id="set_describe_entity_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="set_describe_entity_respond" targetRef="set_describe_entity_success_end"/>

    <bpmn:endEvent id="set_describe_entity_success_end" name="Success"/>

  </bpmn:process>

  <!-- **************************************************************** -->

  <!--     Collaboration and Process for Revoke Entity              -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow for an abstract base Elementary Service. -->

  <bpmn:collaboration id="revoke_entity_collaboration" name="Revoke Entity">

    <bpmn:participant id="revoke_entity_client" name="Client"/>

    <bpmn:participant name="Revoke Entity SP" processRef="revoke_entity_sp"/>

    <bpmn:messageFlow id="revoke_entity_request_message_flow" name="Revoke Entity Request MessageFlow" sourceRef="revoke_entity_client" targetRef="revoke_entity_start"/>

    <bpmn:messageFlow id="revoke_entity_reject_message_flow" name="Revoke Entity Reject MessageFlow" sourceRef="revoke_entity_reject_request" targetRef="revoke_entity_client"/>

    <bpmn:messageFlow id="revoke_entity_response_message_flow" name="Revoke Entity Response MessageFlow" sourceRef="revoke_entity_fulfill_request" targetRef="revoke_entity_client"/>

  </bpmn:collaboration>

  <bpmn:process id="revoke_entity_sp" processType="Public" definitionalCollaborationRef="revoke_entity_collaboration">

    <bpmn:startEvent id="revoke_entity_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="revoke_entity_start" targetRef="revoke_entity_fulfill_request"/>

    <bpmn:task id="revoke_entity_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="revoke_entity_fulfill_error_occurrence" attachedToRef="revoke_entity_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="revoke_entity_fulfill_error_occurrence" targetRef="revoke_entity_reject_request"/>

    <bpmn:sendTask id="revoke_entity_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="revoke_entity_reject_request" targetRef="revoke_entity_error_end"/>

    <bpmn:endEvent id="revoke_entity_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="revoke_entity_fulfill_request" targetRef="revoke_entity_respond"/>

    <bpmn:sendTask id="revoke_entity_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="revoke_entity_respond" targetRef="revoke_entity_success_end"/>

    <bpmn:endEvent id="revoke_entity_success_end" name="Success"/>

  </bpmn:process>

  <!-- **************************************************************** -->

  <!--     Collaboration and Process for Search Entity              -->

  <!-- **************************************************************** -->

  <!-- NOTE: This is a simple workflow for an abstract base Elementary Service. -->

  <bpmn:collaboration id="search_entity_collaboration" name="Search Entity">

    <bpmn:participant id="search_entity_client" name="Client"/>

    <bpmn:participant name="Search Entity SP" processRef="search_entity_sp"/>

    <bpmn:messageFlow id="search_entity_request_message_flow" name="Search Entity Request MessageFlow" sourceRef="search_entity_client" targetRef="search_entity_start"/>

    <bpmn:messageFlow id="search_entity_reject_message_flow" name="Search Entity Reject MessageFlow" sourceRef="search_entity_reject_request" targetRef="search_entity_client"/>

    <bpmn:messageFlow id="search_entity_response_message_flow" name="Search Entity Response MessageFlow" sourceRef="search_entity_fulfill_request" targetRef="search_entity_client"/>

  </bpmn:collaboration>

  <bpmn:process id="search_entity_sp" processType="Public" definitionalCollaborationRef="search_entity_collaboration">

    <bpmn:startEvent id="search_entity_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="search_entity_start" targetRef="search_entity_fulfill_request"/>

    <bpmn:task id="search_entity_fulfill_request" name="Fulfill Request"/>

    <bpmn:boundaryEvent id="search_entity_fulfill_error_occurrence" attachedToRef="search_entity_fulfill_request">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:boundaryEvent>

    <bpmn:sequenceFlow sourceRef="search_entity_fulfill_error_occurrence" targetRef="search_entity_reject_request"/>

    <bpmn:sendTask id="search_entity_reject_request" name="Reject Request"/>

    <bpmn:sequenceFlow sourceRef="search_entity_reject_request" targetRef="search_entity_error_end"/>

    <bpmn:endEvent id="search_entity_error_end" name="Error">

      <bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="search_entity_fulfill_request" targetRef="search_entity_respond"/>

    <bpmn:sendTask id="search_entity_respond" name="Respond"/>

    <bpmn:sequenceFlow sourceRef="search_entity_respond" targetRef="search_entity_success_end"/>

    <bpmn:endEvent id="search_entity_success_end" name="Success"/>

  </bpmn:process>

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Authenticate Content           -->

  <!-- **************************************************************** -->

  <bpmn:message id="authenticate_content_request" name="AuthenticateContentRequest" itemRef="authenticate_content_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>authenticate_content_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="authenticate_content_response" name="AuthenticateContentResponse" itemRef="authenticate_content_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>authenticate_content_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>authenticate_content_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="authenticate_content_request_itemdef" structureRef="mpegm:AuthenticateContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="authenticate_content_response_itemdef" structureRef="mpegm:AuthenticateContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Authenticate Contract          -->

  <!-- **************************************************************** -->

  <bpmn:message id="authenticate_contract_request" name="AuthenticateContractRequest" itemRef="authenticate_contract_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>authenticate_contract_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="authenticate_contract_response" name="AuthenticateContractResponse" itemRef="authenticate_contract_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>authenticate_contract_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>authenticate_contract_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="authenticate_contract_request_itemdef" structureRef="mpegm:AuthenticateContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="authenticate_contract_response_itemdef" structureRef="mpegm:AuthenticateContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Get Describe Content           -->

  <!-- **************************************************************** -->

  <bpmn:message id="get_describe_content_request" name="GetDescribeContentRequest" itemRef="get_describe_content_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_content_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="get_describe_content_response" name="GetDescribeContentResponse" itemRef="get_describe_content_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_content_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>get_describe_content_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="get_describe_content_request_itemdef" structureRef="mpegm:GetDescribeContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="get_describe_content_response_itemdef" structureRef="mpegm:GetDescribeContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Set Describe Content           -->

  <!-- **************************************************************** -->

  <bpmn:message id="set_describe_content_request" name="SetDescribeContentRequest" itemRef="set_describe_content_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_content_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="set_describe_content_response" name="SetDescribeContentResponse" itemRef="set_describe_content_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_content_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>set_describe_content_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="set_describe_content_request_itemdef" structureRef="mpegm:SetDescribeContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="set_describe_content_response_itemdef" structureRef="mpegm:SetDescribeContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Get Describe Device           -->

  <!-- **************************************************************** -->

  <bpmn:message id="get_describe_device_request" name="GetDescribeDeviceRequest" itemRef="get_describe_device_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_device_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="get_describe_device_response" name="GetDescribeDeviceResponse" itemRef="get_describe_device_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_device_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>get_describe_device_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="get_describe_device_request_itemdef" structureRef="mpegm:GetDescribeDeviceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="get_describe_device_response_itemdef" structureRef="mpegm:GetDescribeDeviceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Set Describe Device           -->

  <!-- **************************************************************** -->

  <bpmn:message id="set_describe_device_request" name="SetDescribeDeviceRequest" itemRef="set_describe_device_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_device_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="set_describe_device_response" name="SetDescribeDeviceResponse" itemRef="set_describe_device_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_device_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>set_describe_device_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="set_describe_device_request_itemdef" structureRef="mpegm:SetDescribeDeviceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="set_describe_device_response_itemdef" structureRef="mpegm:SetDescribeDeviceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Get Describe Service           -->

  <!-- **************************************************************** -->

  <bpmn:message id="get_describe_service_request" name="GetDescribeServiceRequest" itemRef="get_describe_service_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_service_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="get_describe_service_response" name="GetDescribeServiceResponse" itemRef="get_describe_service_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_service_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>get_describe_service_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="get_describe_service_request_itemdef" structureRef="mpegm:GetDescribeServiceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="get_describe_service_response_itemdef" structureRef="mpegm:GetDescribeServiceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Set Describe Service           -->

  <!-- **************************************************************** -->

  <bpmn:message id="set_describe_service_request" name="SetDescribeServiceRequest" itemRef="set_describe_service_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_service_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="set_describe_service_response" name="SetDescribeServiceResponse" itemRef="set_describe_service_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_service_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>set_describe_service_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="set_describe_service_request_itemdef" structureRef="mpegm:SetDescribeServiceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="set_describe_service_response_itemdef" structureRef="mpegm:SetDescribeServiceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Get Describe User           -->

  <!-- **************************************************************** -->

  <bpmn:message id="get_describe_user_request" name="GetDescribeUserRequest" itemRef="get_describe_user_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_user_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="get_describe_user_response" name="GetDescribeUserResponse" itemRef="get_describe_user_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>get_describe_user_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>get_describe_user_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="get_describe_user_request_itemdef" structureRef="mpegm:GetDescribeUserRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="get_describe_user_response_itemdef" structureRef="mpegm:GetDescribeUserResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Set Describe User           -->

  <!-- **************************************************************** -->

  <bpmn:message id="set_describe_user_request" name="SetDescribeUserRequest" itemRef="set_describe_user_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_user_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="set_describe_user_response" name="SetDescribeUserResponse" itemRef="set_describe_user_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>set_describe_user_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>set_describe_user_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="set_describe_user_request_itemdef" structureRef="mpegm:SetDescribeUserRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="set_describe_user_response_itemdef" structureRef="mpegm:SetDescribeUserResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Revoke Contract           -->

  <!-- **************************************************************** -->

  <bpmn:message id="revoke_contract_request" name="RevokeContractRequest" itemRef="revoke_contract_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>revoke_contract_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="revoke_contract_response" name="RevokeContractResponse" itemRef="revoke_contract_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>revoke_contract_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>revoke_contract_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="revoke_contract_request_itemdef" structureRef="mpegm:RevokeContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="revoke_contract_response_itemdef" structureRef="mpegm:RevokeContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Revoke License           -->

  <!-- **************************************************************** -->

  <bpmn:message id="revoke_license_request" name="RevokeLicenseRequest" itemRef="revoke_license_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>revoke_license_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="revoke_license_response" name="RevokeLicenseResponse" itemRef="revoke_license_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>revoke_license_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>revoke_license_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="revoke_license_request_itemdef" structureRef="mpegm:RevokeLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="revoke_license_response_itemdef" structureRef="mpegm:RevokeLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Search Content           -->

  <!-- **************************************************************** -->

  <bpmn:message id="search_content_request" name="SearchContentRequest" itemRef="search_content_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_content_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="search_content_response" name="SearchContentResponse" itemRef="search_content_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_content_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>search_content_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="search_content_request_itemdef" structureRef="mpegm:SearchContentRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="search_content_response_itemdef" structureRef="mpegm:SearchContentResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Search Contract           -->

  <!-- **************************************************************** -->

  <bpmn:message id="search_contract_request" name="SearchContractRequest" itemRef="search_contract_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_contract_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="search_contract_response" name="SearchContractResponse" itemRef="search_contract_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_contract_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>search_contract_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="search_contract_request_itemdef" structureRef="mpegm:SearchContractRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="search_contract_response_itemdef" structureRef="mpegm:SearchContractResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Search Device           -->

  <!-- **************************************************************** -->

  <bpmn:message id="search_device_request" name="SearchDeviceRequest" itemRef="search_device_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_device_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="search_device_response" name="SearchDeviceResponse" itemRef="search_device_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_device_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>search_device_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="search_device_request_itemdef" structureRef="mpegm:SearchDeviceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="search_device_response_itemdef" structureRef="mpegm:SearchDeviceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Search License           -->

  <!-- **************************************************************** -->

  <bpmn:message id="search_license_request" name="SearchLicenseRequest" itemRef="search_license_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_license_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="search_license_response" name="SearchLicenseResponse" itemRef="search_license_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_license_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>search_license_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="search_license_request_itemdef" structureRef="mpegm:SearchLicenseRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="search_license_response_itemdef" structureRef="mpegm:SearchLicenseResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Search Service           -->

  <!-- **************************************************************** -->

  <bpmn:message id="search_service_request" name="SearchServiceRequest" itemRef="search_service_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_service_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="search_service_response" name="SearchServiceResponse" itemRef="search_service_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_service_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>search_service_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="search_service_request_itemdef" structureRef="mpegm:SearchServiceRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="search_service_response_itemdef" structureRef="mpegm:SearchServiceResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

  <!-- **************************************************************** -->

  <!--        Messages and ItemDefinitions for Search User           -->

  <!-- **************************************************************** -->

  <bpmn:message id="search_user_request" name="SearchUserRequest" itemRef="search_user_request_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_user_request_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:message id="search_user_response" name="SearchUserResponse" itemRef="search_user_response_itemdef">

    <bpmn:extensionElements>

      <bpmnext1:MessageFlowRef>search_user_reject_message_flow</bpmnext1:MessageFlowRef>

      <bpmnext1:MessageFlowRef>search_user_response_message_flow</bpmnext1:MessageFlowRef>

    </bpmn:extensionElements>

  </bpmn:message>

  <bpmn:itemDefinition id="search_user_request_itemdef" structureRef="mpegm:SearchUserRequest"/><!-- Binding of the bpmn:message to the actual MPEG-M request message definition. -->

  <bpmn:itemDefinition id="search_user_response_itemdef" structureRef="mpegm:SearchUserResponse"/><!-- Binding of the bpmn:message to the actual MPEG-M response message definition. -->

</bpmn:definitions>
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