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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 23006‑5 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

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 and conformance
· 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 service into aggregated services (Part 5). 

This tstandard 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 5: Service aggregation
1 Scope

This part of ISO/IEC 23006 specifies the technology enabling the combination of Services to build Aggregated Services.

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 23006-1, Information technology — Multimedia service platform technologies — Part 1: Architecture and technologies
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
ISO/IEC 23006-4, Information technology — Multimedia service platform technologies — Part 4: Elementary services
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

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

the 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

The 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

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 part of ISO/IEC 23006, the symbols and abbreviated terms given in the following apply:

AIT
Advanced IPTV Terminal

API

Application Propgramming Interface

AS

Aggregated Service

BPMN
Business Process Modeling Notation
DI
Digital Item

DIDL

Digital Item Declaration Language

ES

Elementary Service

IPTV

Internet Protocol Television

LASeR

Lightweight Application Scene Representation

MPEG

Moving Picture Experts Group

MSPT

Multimedia Service Platform Technologies

OMG

Object Management Group
RTSP

Real-Time Streaming Protocol

SP

Service Provider

UML

Digital Item Declaration

URI

Uniform Resource Identifier

URL

Uniform Resource Locator
XML

Extensible Markup Language

4 Namespaces and conventions

4.1 Namespace

The value of the namespace URI for W3C XMLSCHEMA Schema definitions of the BPMN 2.0 extension for message flow references in this Part of ISO/IEC 23006 is:


urn:mpeg:mpegM:schema:05-bpmn-ext-st-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., "mpegmb:", "bpmn:".

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
	

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

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

	bpmnext2
	urn:mpeg:mpegM:schema:05-bpmn-ext-st-NS:2011
	

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

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

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


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 Overview
5.1 Introduction

The scope of the MSPT is to support the service providers’ drive to deploy innovative multimedia services identifying a set of ESs and defining the corresponding set of protocols and APIs to enable any user in an MSPT value chain to access those services in an interoperable fashion. This part of ISO/IEC 23006 specifies the aggregation of Services in MSPT. 
ISO/IEC 23006-4 defines a set of ESs that can be used in MSPT value chains. However, this International Standard allows for external organizations to define additional Services. An Aggregated Service can be composed of one or more Services. These composing Services can be either Elementary Services (cf. ISO/IEC 23006-4 2nd edition) or Aggregated Services themselves. 
Subclause 5.2 specifies the mandatory and optional parts of General Service Definitions. 
Elementary Services and Aggregated Services are defined in the same way. Executing a Service does not require knowledge about whether it is an ES or AS.
5.2 General Service Definition

This subclause specifies the basic building blocks that constitute the description of an Aggregated Service. The definition of Aggregated Services is based on the General Service Definition for Elementary Services as specified in 5.1.2 of ISO/IEC 23006-4 2nd edition. 
Aggregated Services may define their own messages in addition to those that are used by the composing Elementary Services. The messages of Aggregated Services must be specified following the rules provided in 5.1.2 of ISO/IEC 23006-4 2nd edition.
For the definition of Aggregated Services, only the description of the interaction of the client with the SP of the Aggregated Service is required. 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., by detailing the BPMN Process. 
NOTE
The publication and discovery of third party Services is out of the scope of MPEG-M. However, the client typically retrieves the information about the General Service Definition through the Service Instance Declaration, which can be discovered via the Search Service ES specified in ISO/IEC 23006-4 2nd edition, 5.18.
6 BPMN 2.0 XML representation
6.1 Introduction
This clause specifies the OMG BPMN 2.0 XML representation for Service aggregation.
OMG BPMN 2.0 specifies a notation to represent processes, which is a formalism to describe Service workflows. Using this notation, it is possible to represent temporal events, associations, and precedences that are combining Services into an Aggregated Service. From this point of view, Service aggregation is seen as an instance of a process described using BPMN 2.0. 
BPMN 2.0 specifies both, a graphical notation and an XML representation for processes. This standard uses the XML representation for the definition of Service workflows. ISO/IEC 23006-4 2nd edition uses the BPMN 2.0 XML representation to define the workflows of all Elementary Services. The workflow of an Aggregated Services must be defined through a BPMN 2.0 XML representation.
A service aggregation can express a process flow realizing a specific task as well as a new service. The service provider can expose Elementary Services or Aggregated Services, constructed from several other Services. 

Since service aggregation is a key point of the MSPT, BPMN will be deployed because it allows a deep description of service interactions. Moreover many different aggregation topologies (not only a serial version of aggregation) and contacts among services can be quite easily illustrated employing this method.
6.2 Representation of service aggregation

Unless specified otherwise, the BPMN 2.0 XML representation of an Aggregated Service must contain all of the following elements: 

· A bpmn:collaboration that identifies the participants (i.e., client, SP of the Aggregated Service, and optionally SPs of the included Services) and the message flows between them.
· A bpmn:process representing a BPMN Public Process for the workflow of the SP of the Aggregated Service.

If the Aggregated Service defines its own messages, the BPMN 2.0 XML representation must additionally contain the following elements:

· 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 Aggregated Service (e.g., "TV-Mutlimedia Processing"). 

The bpmn:participant elements shall specify the name attributes (e.g., "Client" for the client, "TV-Multimedia Processing SP" for the SP of the Aggregated Service, and "Process Content SP - TVM Get Configuration" for the SP of the included Service). The bpmn:participant representing the SP of the Aggregated Service must reference the bpmn:process of the Aggregated Service through the processRef attribute. Each bpmn:participant representing an SP of an included Service must reference the bpmn:process of the included Service through the processRef attribute. The bpmn:participant representing the client shall specify the id attribute in order to enable further Service aggregation. 

The bpmn:messageFlow elements must reference through their sourceRef and targetRef attributes the bpmn:process for the client, the BPMN Flow Nodes (i.e., Events, Tasks, Gateways) within the bpmn:process for the SP of the Aggregated Service, and/or the bpmn:process of the SP of an included Service. If a bpmn:messageFlow element models the message flow of a composing Service, then the bpmn:messageFlow element must specify the id attribute, which must match the id attribute of the bpmn:messageFlow element defined in the BPMN representation of the composing Service. Unless specified otherwise, the bpmn:messageFlow elements must reference the correpsonding bpmn:messages through the messageRef attribute.

EXAMPLE
If the bpmn:messageFlow element of an Elementary Service has the id attribute value "create_content_request_message_flow", then an Aggregated Service modelling this message flow must also set the id attribute of the corresponding bpmn:messageFlow element to "create_content_request_message_flow".
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 further Service aggregation. 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 of the Aggregated Service. Further BPMN Flow Nodes (i.e., Events, Tasks, Gateways, Sub-Processes), and the bpmn:sequenceFlow elements connecting them, specify a high-level workflow for the SP of the Aggregated Service.

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 Aggregated Service. 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 Aggregated Service must be referenced through the structureRef attribute.

6.3 Representation of Service Types

This subclause defines a BPMN 2.0 extension for defining the Service Type of a generic Elementary Service (e.g., Process Content) within the context of service aggregation.
The binding of the workflow of a generic Elementary Service to a Service Type is accomplished through the extensibility mechanism of BPMN 2.0.

The XML Schema definition of the BPMN 2.0 extension for Service Types is given below.

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

<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:bpmnext2="urn:mpeg:mpegM:schema:05-bpmn-ext-st-NS:2011" xmlns:mpegmb="urn:mpeg:mpegM:schema:01-base-NS:2011" targetNamespace="urn:mpeg:mpegM:schema:05-bpmn-ext-st-NS:2011" elementFormDefault="qualified" attributeFormDefault="unqualified">

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

  <element name="ServiceTypeEntity" type="mpegmb:ServiceTypeEntityType"/>

</schema>
Semantics of the bpmnext2:ServiceTypeEntity:
	Name
	Definition

	bpmnext2:ServiceTypeEntity
	Specifies the Service Type of a generic Elementary Service. 
The bpmnext2:ServiceTypeEntity element shall only be used as an extension to bpmn:participant and bpmn:messageFlow elements. 
For the bpmn:participant element, the bpmnext2:ServiceTypeEntity element specifies the Service Type of the generic Elementary Service for which the bpmn:participant acts as the SP.
For the bpmn:messageFlow element, the bpmnext2:ServiceTypeEntity element specifies the Service Type of the generic Elementary Service to which the bpmn:messageFlow belongs.


If the Elementary Service has a Service Type, 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 bpmnext2:ServiceTypeEntity element.

Within the BPMN 2.0 representation of the Aggregated Service, each bpmn:participant element that represents a SP of a generic Elementary Service with a Service Type must contain a bpmn:extensionElements element which contains exactly one bpmnext2:ServiceTypeEntity element. The bpmnext2:ServiceTypeEntity element must convey the same Service Type as the Service Instance Declaration of that Elementary Service.

Within the BPMN 2.0 representation of the Aggregated Service, each bpmn:messageFlow element that belongs to a generic Elementary Service with a Service Type must contain a bpmn:extensionElements element which contains exactly one bpmnext2:ServiceTypeEntity element. The bpmnext2:ServiceTypeEntity element must convey the same Service Type as the Service Instance Declaration of that Elementary Service.

Annex A shows how Service Types are included in the BPMN XML representation.

6.4 Example

This subclause gives an example of an Aggregated Service, which is named Create and Identify Content (CIC). The Aggregated Service is composed of two Elementary Services: the Create Content ES and the Identify Content ES. 
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SEQ Figure 
1
 — Aggregated Service: "Create and Identify Content".
The process flow associated to the aggregated service is as follows:
	Steps
	Client
	Service Provider

	1. 
	The client requests the Create and Identify Content aggregated service by sending a CreateContentRequest message.
	

	2. 
	
	The Aggregated Service SP invokes the Create Content ES to generate the DI.

	3. 
	
	The Aggregated Service SP invokes the Identify Content ES to obtain an identifier.

	4. 
	
	The Aggregated Service SP includes the identifier in the DI in order to generate an identified DI.

	5. 
	
	The Aggregated Service SP sends the identified DI to the client via a CreateContentResponse message.


The BPMN representation of the the aggregated service is shown below. The interaction between the Services and the exception handling are represented. 
<?xml version="1.0" encoding="UTF-8"?>

<bpmn:definitions targetNamespace="urn:example:service:cic" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:bpmn="http://www.omg.org/spec/BPMN/20100524/MODEL" xmlns:mpegm="urn:mpeg:mpegM:service:01-service-NS:2011" xsi:schemaLocation="http://www.omg.org/spec/BPMN/20100524/MODEL http://www.omg.org/spec/BPMN/20100501/BPMN20.xsd">

  <bpmn:import importType="http://www.omg.org/spec/BPMN/20100524/MODEL" location="ES.bpmn.xml" namespace="urn:mpeg:bpmn:01-service-NS:2011"/>

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

  <!--  Collaboration and Process for Create and Identify Content -->

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

  <bpmn:collaboration id="cic_collaboration" name="Create and Identify Content">

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

    <bpmn:participant name="Create and Identify Content SP" processRef="cic_sp"/>

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

    <bpmn:participant name="Identify Content SP" processRef="mpegm:identify_content_sp"/>

    <!-- Initial Request -->

    <bpmn:messageFlow id="cic_request_message_flow" name="CIC Request MessageFlow" sourceRef="cic_client" targetRef="cic_start" messageRef="mpegm:create_content_request"/>

    <!-- Create Content SubProcess MessageFlows -->

    <bpmn:messageFlow id="create_content_request_message_flow" name="CIC Create Content Request MessageFlow" sourceRef="cic_create_content_send_request" targetRef="mpegm:create_content_sp" messageRef="mpegm:create_content_request"/>

    <bpmn:messageFlow id="create_content_reject_message_flow" name="CIC Create Content Reject MessageFlow" sourceRef="mpegm:create_content_sp" targetRef="cic_create_content_receive_response" messageRef="mpegm:create_content_response"/>

    <bpmn:messageFlow id="create_content_response_message_flow" name="CIC Create Content Response MessageFlow" sourceRef="mpegm:create_content_sp" targetRef="cic_create_content_receive_response" messageRef="mpegm:create_content_response"/>

    <!-- Failure1 -->

    <bpmn:messageFlow id="cic_reject_message_flow1" name="CIC Reject MessageFlow 1" sourceRef="cic_create_content_reject_request" targetRef="cic_client" messageRef="mpegm:create_content_response"/>

    <!-- Identify Content SubProcess MessageFlows -->

    <bpmn:messageFlow id="identify_content_request_message_flow" name="CIC Identify Content Request MessageFlow" sourceRef="cic_identify_content_send_request" targetRef="mpegm:identify_content_sp" messageRef="mpegm:identify_content_request"/>

    <bpmn:messageFlow id="identify_content_reject_message_flow" name="CIC Identify Content Reject MessageFlow" sourceRef="mpegm:identify_content_sp" targetRef="cic_identify_content_receive_response" messageRef="mpegm:identify_content_response"/>

    <bpmn:messageFlow id="identify_content_response_message_flow" name="CIC Identify Content Response MessageFlow" sourceRef="mpegm:identify_content_sp" targetRef="cic_identify_content_receive_response" messageRef="mpegm:identify_content_response"/>

    <!-- Failure 2 -->

    <bpmn:messageFlow id="cic_reject_message_flow2" name="CIC Reject MessageFlow 2" sourceRef="cic_identify_content_reject_request" targetRef="cic_client" messageRef="mpegm:create_content_response"/>

    <!-- Final Response -->

    <bpmn:messageFlow id="cic_response_message_flow" name="CIC Response MessageFlow" sourceRef="cic_identify_content_send_response" targetRef="cic_client" messageRef="mpegm:create_content_response"/>

  </bpmn:collaboration>

  <bpmn:process id="cic_sp" processType="Public" definitionalCollaborationRef="cic_collaboration">

    <bpmn:startEvent id="cic_start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <!-- Create Content SubProcess -->

    <bpmn:sequenceFlow sourceRef="cic_start" targetRef="cic_create_content_sub_process"/>

    <bpmn:subProcess id="cic_create_content_sub_process">

      <!-- Check Request -->

      <bpmn:task id="cic_create_content_check_request" name="Check Request"/>

      <bpmn:boundaryEvent id="cic_create_content_check_error_occurrence" attachedToRef="cic_create_content_check_request">

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

      </bpmn:boundaryEvent>

      <!-- Check Request Error -->

      <bpmn:sequenceFlow sourceRef="cic_create_content_check_error_occurrence" targetRef="cic_create_content_sub_process_error_end"/>

      <!-- Check Request OK -->

      <bpmn:sequenceFlow sourceRef="cic_create_content_check_request" targetRef="cic_create_content_send_request"/>

      <bpmn:sendTask id="cic_create_content_send_request" name="Create Content - Send Request"/>

      <bpmn:sequenceFlow sourceRef="cic_create_content_send_request" targetRef="cic_create_content_receive_response"/>

      <bpmn:receiveTask id="cic_create_content_receive_response" name="Create Content - Receive Response"/>

      <bpmn:boundaryEvent id="cic_create_content_receive_error_occurrence" attachedToRef="cic_create_content_receive_response">

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

      </bpmn:boundaryEvent>

      <!-- Receive Response Error -->

      <bpmn:sequenceFlow sourceRef="cic_create_content_receive_error_occurrence" targetRef="cic_create_content_sub_process_error_end"/>

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

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

        <!-- End -->

      </bpmn:endEvent>

      <!-- No response sent to client yet. -->

    </bpmn:subProcess>

    <bpmn:boundaryEvent id="cic_create_content_sub_process_error_occurrence" attachedToRef="cic_create_content_sub_process">

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

    </bpmn:boundaryEvent>

    <!-- Create Content Error -->

    <bpmn:sequenceFlow sourceRef="cic_create_content_sub_process_error_occurrence" targetRef="cic_create_content_reject_request"/>

    <bpmn:sendTask id="cic_create_content_reject_request" name="Create Content - Reject Request"/>

    <bpmn:sequenceFlow sourceRef="cic_create_content_reject_request" targetRef="cic_create_content_error_end"/>

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

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

      <!-- End -->

    </bpmn:endEvent>

    <!-- Identify Content SubProcess -->

    <bpmn:sequenceFlow sourceRef="cic_create_content_sub_process" targetRef="cic_identify_content_sub_process"/>

    <bpmn:subProcess id="cic_identify_content_sub_process">

      <bpmn:sendTask id="cic_identify_content_send_request" name="Identify Content - Send Request"/>

      <bpmn:sequenceFlow sourceRef="cic_identify_content_send_request" targetRef="cic_identify_content_receive_response"/>

      <bpmn:receiveTask id="cic_identify_content_receive_response" name="Identify Content - Receive Response"/>

      <bpmn:boundaryEvent id="cic_identify_content_receive_error_occurrence" attachedToRef="cic_identify_content_receive_response">

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

      </bpmn:boundaryEvent>

      <!-- Receive Response Error -->

      <bpmn:sequenceFlow sourceRef="cic_identify_content_receive_error_occurrence" targetRef="cic_identify_content_sub_process_error_end"/>

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

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

        <!-- End -->

      </bpmn:endEvent>

      <!-- Receive Response OK -->

      <bpmn:sequenceFlow sourceRef="cic_identify_content_receive_response" targetRef="cic_identify_content_send_response"/>

      <bpmn:sendTask id="cic_identify_content_send_response" name="Identify Content - Send Response"/>

    </bpmn:subProcess>

    <bpmn:boundaryEvent id="cic_identify_content_sub_process_error_occurrence" attachedToRef="cic_identify_content_sub_process">

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

    </bpmn:boundaryEvent>

    <!-- Identify Content Error -->

    <bpmn:sequenceFlow sourceRef="cic_identify_content_sub_process_error_occurrence" targetRef="cic_identify_content_reject_request"/>

    <bpmn:sendTask id="cic_identify_content_reject_request" name="Identify Content - Reject Request"/>

    <bpmn:sequenceFlow sourceRef="cic_identify_content_reject_request" targetRef="cic_identify_content_error_end"/>

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

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

      <!-- End -->

    </bpmn:endEvent>

    <bpmn:sequenceFlow sourceRef="cic_identify_content_sub_process" targetRef="cic_success"/>

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

  </bpmn:process>

</bpmn:definitions>
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TV-Multimedia Processing Service Types

A.1 Introduction

The Service Types defined in this Annex enable the control of TV-Multimedia (TVM) Processors. TVM Processors perform a variety of low-level content processing functions, such as: 
· Encoding;

· Decoding;

· Transcoding;

· Adaptation;

· Stream re-purposing;

· Error protection.

A list of TVM functions is provided by the TVMFunctionTypeCS in A.6.1.
TV-Multimedia Processing comprises three interconnected Service Types: 

· TVM Get Configuration

· TVM Configure

· TVM Command
NOTE
The three Service Types correspond to the three steps of controlling a TVM Processor. In the first step (i.e., the TVM Get Configure Service Type), the current configuration is retrieved from the TVM Processor. If desired, the configuration can be updated in the second step (i.e., the TVM Configure Service Type). In the third step (i.e., TVM Command Service Type), the actual commands (e.g., "START", "STOP", etc.) are applied in order to perform the actual TVM function. The steps two and three can be repeated multiple times.
A.2 Interfaces and protocol specification to TV-Multimedia Processing

The workflow of the TV-Multimedia Processing Service Types is as follows:

	Steps
	Client
	TV-Multimedia Processing SP
	TVM Get Configuration SP
	TVM Configure SP
	TVM Command SP

	1. 
	The client sends a ProcessContentRequest message of Service Type "TVM Get Configuration" to the TV-Multimedia Processing SP.
	
	
	
	

	2. 
	
	The TV-Multimedia Processing SP forwards the ProcessContentRequest message to the TVM Get Configuration SP.

NOTE
The TV-Multimedia Processing SP and the TVM Get Configuration SP may be the same entity.
	
	
	

	3. 
	
	
	The TVM Get Configuration SP retrieves the current configuration from the specified TVM Processor and sends it to the TV-Multimedia Processing SP via a ProcessContentCompletion message.
	
	

	4. 
	
	The TVM Processing SP forwards the ProcessContentCompletion message to the client.
	
	
	

	5. 
	The client decides whether to update the configuration. 
If the client does not want to update the configuration, it continues with step 11.
	
	
	
	

	6. 
	The client sends a ProcessContentRequest message of Service Type "TVM Configure" to the TVM Processing SP, containing the updated configuration.
	
	
	
	

	7. 
	
	The TVM Processing SP forwards the ProcessContentRequest message to the TVM Configure SP.

NOTE
The TV-Multimedia Processing SP and the TVM Configure SP may be the same entity.
	
	
	

	8. 
	
	
	
	The TVM Configure SP applies the configuration to the specified TVM Processor.
	

	9. 
	
	
	
	The TVM Configure SP responds with a ProcessContentCompletion message, signalling whether the update has been successful.
	

	10. 
	
	The TVM Processing SP forwards the ProcessContentCompletion message to the client.
	
	
	

	11. 
	The client sends a ProcessContentRequest message of Service Type "TVM Command" to the TVM Processing SP, signalling the command that shall be executed (e.g., "START" for starting the processing with the applied configuration). 
	
	
	
	

	12. 
	
	The TVM Processing SP forwards the ProcessContentRequest message to the TVM Command SP.

NOTE
The TVM Processing SP and the TVM Command SP may be the same entity.
	
	
	

	13. 
	
	
	
	
	The TVM Command SP applies the command to the specified TVM Processor.

	14. 
	
	
	
	
	The TVM Command SP responds with a ProcessContentResponse message, signalling whether the command has been applied successfully.

	15. 
	
	The TVM Processing SP forwards the ProcessContentResponse message to the client.
	
	
	

	16. 
	The client may go back to step 5 and send further ProcessContentRequest messages of Service Type "TVM Configure" or of Service Type "TVM Command". 
	
	
	
	

	17. 
	
	
	
	
	After either the source stream has ended or the client has sent another ProcessContentRequest message of Service Type "TVM Command" with new commands, the TVM Command SP will send the ProcessContentCompletion message in order to indicate that this request has been completed.

	18. 
	
	The TVM Processing SP forwards the ProcessContentCompletion message to the client.
	
	
	


A.3 BPMN 2.0 XML representation of TV-Multimedia Processing workflow

This subclause specifies the BPMN 2.0 XML representation of the workflow of all TV-Multimedia Processing Service Types. 

NOTE
The bpmn:subProcess elements for the TVM Get Configuration and TVM Configure Service Types define only tasks for request and response messages. Only the bpmn:subProcess for the TVM Command Service Type (with the id attribute value "tvm_command_sub_process") defines tasks for request, response, and completion messages. 

NOTE
Message flows in case of failures are not handled explicitly in this BPMN representation. 

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

<bpmn:definitions targetNamespace="urn:mpeg:mpegM:bpmn:02-as-tvm-NS:2011" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:bpmn="http://www.omg.org/spec/BPMN/20100524/MODEL" xmlns:mpegm="urn:mpeg:mpegM:schema:01-service-NS:2011" xmlns:sid="urn:mpeg:mpegM:schema:04-sid-NS:2011" xmlns:bpmnext2="urn:mpeg:mpegM:schema:05-bpmn-ext-st-NS:2011" xmlns:tvm="urn:mpeg:mpegM:service-type:03-tvm-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:05-bpmn-ext-st-NS:2011 ../bpmn-ext-st.xsd urn:mpeg:mpegM:service-type:03-tvm-NS:2011 ../service_types/mpeg-m-ST-tvm.xsd">

  <bpmn:import importType="http://www.omg.org/spec/BPMN/20100524/MODEL" location="../bpmn/ES.bpmn.xml" namespace="urn:mpeg:mpegM:bpmn:01-service-NS:2011"/>

  <bpmn:extension definition="bpmnext2:ServiceTypeEntity" mustUnderstand="true">

    <bpmn:documentation>Used in bpmn:participant to specify the Service Type of a Process Content bpmn:process and in bpmn:messageFlow to specify the Service Type of a Process Content message.</bpmn:documentation>

  </bpmn:extension>

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

  <!-- Collaboration and Process for TV-Multimedia Processing           -->

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

  <bpmn:collaboration id="tvm_collaboration" name="TV-Multimedia Processing">

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

    <bpmn:participant name="TV-Multimedia Processing SP" processRef="tvm_sp"/>

    <bpmn:participant name="Process Content SP - TVM Get Configuration" processRef="mpegm:process_content_sp">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <sid:ServiceType id="tvm_get_configuration_service_type">

            <sid:Identifier>urn:mpeg:mpegM:service-type:03-tvm-NS:2011:TVMGetConfiguration</sid:Identifier>

            <sid:Name>TVM Get Configuration</sid:Name>

            <sid:RequestParametersType>tvm:TVMGetConfigurationRequestParametersType</sid:RequestParametersType>

            <sid:CompletionParametersType>tvm:TVMGetConfigurationCompletionParametersType</sid:CompletionParametersType>

          </sid:ServiceType>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:participant>

    <bpmn:participant name="Process Content SP - TVM Configure" processRef="mpegm:process_content_sp">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <sid:ServiceType id="tvm_configure_service_type">

            <sid:Identifier>urn:mpeg:mpegM:service-type:03-tvm-NS:2011:TVMConfigue</sid:Identifier>

            <sid:Name>TVM Configure</sid:Name>

            <sid:RequestParametersType>tvm:TVMConfigureRequestParametersType</sid:RequestParametersType>

          </sid:ServiceType>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:participant>

    <bpmn:participant name="Process Content SP - TVM Command" processRef="mpegm:process_content_sp">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <sid:ServiceType id="tvm_command_service_type">

            <sid:Identifier>urn:mpeg:mpegM:service-type:03-tvm-NS:2011:TVMCommand</sid:Identifier>

            <sid:Name>TVM Command</sid:Name>

            <sid:RequestParametersType>tvm:TVMCommandRequestParametersType</sid:RequestParametersType>

          </sid:ServiceType>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:participant>

    <bpmn:messageFlow id="tvm_get_configuration_request_message_flow" sourceRef="tvm_client" targetRef="tvm_start" messageRef="mpegm:process_content_request">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_get_configuration_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="process_content_request_message_flow" sourceRef="tvm_get_configuration_send_request" targetRef="mpegm:process_content_sp" messageRef="mpegm:process_content_request">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_get_configuration_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="process_content_completion_message_flow" sourceRef="mpegm:process_content_sp" targetRef="tvm_get_configuration_receive_completion" messageRef="mpegm:process_content_completion">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_get_configuration_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="tvm_get_configuration_completion_message_flow" sourceRef="tvm_get_configuration_send_completion" targetRef="tvm_client" messageRef="mpegm:process_content_completion">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_get_configuration_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="tvm_configure_request_message_flow" sourceRef="tvm_client" targetRef="tvm_configure_receive_request" messageRef="mpegm:process_content_request">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_configure_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="process_content_request_message_flow" sourceRef="tvm_configure_send_request" targetRef="mpegm:process_content_sp" messageRef="mpegm:process_content_request">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_configure_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="process_content_completion_message_flow" sourceRef="mpegm:process_content_sp" targetRef="tvm_configure_receive_completion" messageRef="mpegm:process_content_completion">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_configure_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="tvm_configure_completion_message_flow" sourceRef="tvm_configure_send_completion" targetRef="tvm_client" messageRef="mpegm:process_content_completion">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_configure_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="tvm_command_request_message_flow" sourceRef="tvm_client" targetRef="tvm_command_receive_request" messageRef="mpegm:process_content_request">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_command_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="process_content_request_message_flow" sourceRef="tvm_command_send_request" targetRef="mpegm:process_content_sp" messageRef="mpegm:process_content_request">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_command_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="process_content_response_message_flow" sourceRef="mpegm:process_content_sp" targetRef="tvm_command_receive_response" messageRef="mpegm:process_content_response">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_command_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="tvm_command_response_message_flow" sourceRef="tvm_command_send_response" targetRef="tvm_client" messageRef="mpegm:process_content_response">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_command_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>
    <bpmn:messageFlow id="process_content_completion_message_flow" sourceRef="mpegm:process_content_sp" targetRef="tvm_command_receive_completion" messageRef="mpegm:process_content_completion">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_command_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

    <bpmn:messageFlow id="tvm_command_completion_message_flow" sourceRef="tvm_command_send_completion" targetRef="tvm_client" messageRef="mpegm:process_content_completion">

      <bpmn:extensionElements>

        <bpmnext2:ServiceTypeEntity>

          <mpegm:ServiceTypeRef>#tvm_command_service_type</mpegm:ServiceTypeRef>

        </bpmnext2:ServiceTypeEntity>

      </bpmn:extensionElements>

    </bpmn:messageFlow>

  </bpmn:collaboration>

  <bpmn:process isExecutable="false" id="tvm_sp" definitionalCollaborationRef="tvm_collaboration">

    <bpmn:startEvent id="tvm_start" name="Start">

      <bpmn:messageEventDefinition/>

    </bpmn:startEvent>

    <bpmn:sequenceFlow sourceRef="tvm_start" targetRef="tvm_get_configuration_sub_process"/>

    <bpmn:subProcess id="tvm_get_configuration_sub_process">

      <bpmn:receiveTask id="tvm_get_configuration_receive_request" name="TVM Get Configuration - Receive Request"/>

      <bpmn:sequenceFlow sourceRef="tvm_get_configuration_receive_request" targetRef="tvm_get_configuration_send_request"/>

      <bpmn:sendTask id="tvm_get_configuration_send_request" name="TVM Get Configuration - Send Request"/>

      <bpmn:sequenceFlow sourceRef="tvm_get_configuration_send_request" targetRef="tvm_get_configuration_receive_completion"/>

      <bpmn:receiveTask id="tvm_get_configuration_receive_completion" name="TVM Get Configuration - Receive Completion"/>

      <bpmn:sequenceFlow sourceRef="tvm_get_configuration_receive_completion" targetRef="tvm_get_configuration_send_completion"/>

      <bpmn:sendTask id="tvm_get_configuration_send_completion" name="TVM Get Configuration - Send Completion"/>

    </bpmn:subProcess>

    <bpmn:sequenceFlow sourceRef="tvm_get_configuration_sub_process" targetRef="tvm_is_configure_requested"/>

    <bpmn:eventBasedGateway id="tvm_is_configure_requested" name="Configure requested?"/>

    <bpmn:sequenceFlow sourceRef="tvm_is_configure_requested" targetRef="tvm_configure_sub_process" name="Yes"/>

    <bpmn:sequenceFlow sourceRef="tvm_is_configure_requested" targetRef="tvm_command_sub_process" name="No"/>

    <bpmn:subProcess id="tvm_configure_sub_process">

      <bpmn:receiveTask id="tvm_configure_receive_request" name="TVM Configure - Receive Request"/>

      <bpmn:sequenceFlow sourceRef="tvm_configure_receive_request" targetRef="tvm_configure_send_request"/>

      <bpmn:sendTask id="tvm_configure_send_request" name="TVM Configure - Send Request"/>

      <bpmn:sequenceFlow sourceRef="tvm_configure_send_request" targetRef="tvm_configure_receive_completion"/>

      <bpmn:receiveTask id="tvm_configure_receive_completion" name="TVM Configure - Receive Completion"/>

      <bpmn:sequenceFlow sourceRef="tvm_configure_receive_completion" targetRef="tvm_configure_send_completion"/>

      <bpmn:sendTask id="tvm_configure_send_completion" name="TVM Configure - Send Completion"/>

    </bpmn:subProcess>

    <bpmn:sequenceFlow sourceRef="tvm_configure_sub_process" targetRef="tvm_command_sub_process"/>

    <bpmn:subProcess id="tvm_command_sub_process">

      <bpmn:loopCharacteristics xsi:type="bpmn:tStandardLoopCharacteristics"/>

      <bpmn:receiveTask id="tvm_command_receive_request" name="TVM Command - Receive Request"/>

      <bpmn:sequenceFlow sourceRef="tvm_command_receive_request" targetRef="tvm_command_send_request"/>

      <bpmn:sendTask id="tvm_command_send_request" name="TVM Command - Send Request"/>

      <bpmn:sequenceFlow sourceRef="tvm_command_send_request" targetRef="tvm_command_receive_response"/>

      <bpmn:receiveTask id="tvm_command_receive_response" name="TVM Command - Receive Response"/>

      <bpmn:sequenceFlow sourceRef="tvm_command_receive_response" targetRef="tvm_command_send_response"/>

      <bpmn:sendTask id="tvm_command_send_response" name="TVM Command - Send Response"/>

      <bpmn:sequenceFlow sourceRef="tvm_command_send_response" targetRef="tvm_command_receive_completion"/>

      <bpmn:receiveTask id="tvm_command_receive_completion" name="TVM Command - Receive Completion"/>

      <bpmn:sequenceFlow sourceRef="tvm_command_receive_completion" targetRef="tvm_command_send_completion"/>

      <bpmn:sendTask id="tvm_command_send_completion" name="TVM Command - Send Completion"/>

    </bpmn:subProcess>

    <bpmn:sequenceFlow sourceRef="tvm_command_sub_process" targetRef="tvm_success"/>

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

  </bpmn:process>

</bpmn:definitions>

A.4 Syntax of Service Type data format

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

<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004" xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS" xmlns:mpegmb="urn:mpeg:mpegM:schema:01-base-NS:2011" xmlns:tvm="urn:mpeg:mpegM:service-type:03-tvm-NS:2011" targetNamespace="urn:mpeg:mpegM:service-type:03-tvm-NS:2011" elementFormDefault="qualified" attributeFormDefault="unqualified">

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

  <import namespace="urn:mpeg:mpeg21:2003:01-DIA-NS" schemaLocation="../UED.xsd"/>

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

  <!--  TVMGetConfigurationRequestParametersType        -->

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

  <complexType name="TVMGetConfigurationRequestParametersType">

    <complexContent>

      <extension base="mpegmb:RequestParametersBaseType">

        <sequence>

          <element name="TVMFunctionIdentifier" type="tvm:TVMFunctionIdentifierType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

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

  <!--  TVMGetConfigurationCompletionParametersType     -->

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

  <complexType name="TVMGetConfigurationCompletionParametersType">

    <complexContent>

      <extension base="mpegmb:CompletionParametersBaseType">

        <sequence>

          <element name="TVMConfiguration" type="tvm:TVMConfigurationType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

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

  <!--  TVMConfigureRequestParametersType               -->

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

  <complexType name="TVMConfigureRequestParametersType">

    <complexContent>

      <extension base="mpegmb:RequestParametersBaseType">

        <sequence>

          <element name="TVMFunctionIdentifier" type="tvm:TVMFunctionIdentifierType"/>

          <element name="SourceParams" type="tvm:SourceParamsBaseType" minOccurs="0" maxOccurs="unbounded"/>

          <element name="ProcessingParams" type="tvm:ProcessingParamsType" minOccurs="0"/>

          <element name="TargetParams" type="tvm:TargetParamsBaseType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

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

  <!--  TVMCommandParametersType                        -->

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

  <complexType name="TVMCommandParametersType">

    <complexContent>

      <extension base="mpegmb:RequestParametersBaseType">

        <sequence>

          <element name="TVMFunctionIdentifier" type="tvm:TVMFunctionIdentifierType"/>

          <element name="CommandCode" type="tvm:CommandCodeType"/>

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

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

        </sequence>

      </extension>

    </complexContent>

  </complexType>

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

  <!--  General Definitions: Capabilities               -->

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

  <!-- Definition of TVMConfigurationType -->

  <complexType name="TVMConfigurationType">

    <sequence>

      <element name="TVMFunctionIdentifier" type="tvm:TVMFunctionIdentifierType"/>

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

        <annotation>

          <documentation xml:lang="en">Suggested ClassificationScheme: "urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:TVMFunctionTypeCS"</documentation>

        </annotation>

      </element>

      <element name="DeviceDescription" type="dia:TerminalsType" minOccurs="0"/>

      <element name="SourceParams" type="tvm:SourceParamsBaseType" minOccurs="0" maxOccurs="unbounded"/>

      <element name="ProcessingParams" type="tvm:ProcessingParamsType" minOccurs="0"/>

      <element name="TargetParams" type="tvm:TargetParamsBaseType" minOccurs="0" maxOccurs="unbounded"/>

    </sequence>

    <attribute name="tvmFunctionName" type="string"/>

    <attribute name="tvmFunctionVersion" type="string"/>

  </complexType>

  <!-- Definition of TVMFunctionIdentifierType -->

  <simpleType name="TVMFunctionIdentifierType">

    <restriction base="anyURI"/>

  </simpleType>

  <!-- Definition of NetworkInterfaceCapabilitiesType -->

  <complexType name="NetworkInterfaceCapabilitiesType">

    <complexContent>

      <extension base="dia:TerminalCapabilityBaseType">

        <sequence>

          <element name="NetworkInterface" type="tvm:NetworkInterfaceType" minOccurs="0" maxOccurs="unbounded"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of ContentIOCapabilitiesBaseType -->

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

    <complexContent>

      <extension base="dia:TerminalCapabilityBaseType">

        <sequence>

          <element name="ContentIOType" type="mpeg7:ControlledTermUseType" minOccurs="0" maxOccurs="unbounded">

            <annotation>

              <documentation xml:lang="en">Suggested ClassificationScheme: "urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS"</documentation>

            </annotation>

          </element>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of SourceCapabilitiesType -->

  <complexType name="SourceCapabilitiesType">

    <complexContent>

      <extension base="tvm:ContentIOCapabilitiesBaseType"/>

    </complexContent>

  </complexType>

  <!-- Definition of TargetCapabilitiesType -->

  <complexType name="TargetCapabilitiesType">

    <complexContent>

      <extension base="tvm:ContentIOCapabilitiesBaseType"/>

    </complexContent>

  </complexType>

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

  <!--  General Definitions: Source Parameters          -->

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

  <!-- Definition of SourceParamsBaseType -->

  <complexType name="SourceParamsBaseType" abstract="true"/>

  <!-- Definition of DIDLSourceParamsType -->

  <complexType name="DIDLSourceParamsType">

    <complexContent>

      <extension base="tvm:SourceParamsBaseType"/>

    </complexContent>

  </complexType>

  <!-- Definition of FileSourceParamsType -->

  <complexType name="FileSourceParamsType">

    <complexContent>

      <extension base="tvm:SourceParamsBaseType">

        <sequence>

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

          <element name="MediaParams" type="mpeg7:MediaFormatType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of IPSourceParamsType -->

  <complexType name="IPSourceParamsType">

    <complexContent>

      <extension base="tvm:SourceParamsBaseType">

        <sequence>

          <element name="NetworkInterfaceName" type="NCName" minOccurs="0"/>

          <element name="MediaStreamIn" type="tvm:MediaStreamInType" minOccurs="0" maxOccurs="unbounded"/>

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

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of MediaStreamBaseType -->

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

    <sequence>

      <element name="Media" type="tvm:MediaBaseType" minOccurs="0"/>

      <element name="Stream" type="tvm:StreamBaseType" maxOccurs="unbounded"/>

    </sequence>

    <attribute name="MediaStreamIdentifier" type="unsignedShort"/>

  </complexType>

  <!-- Definition of MediaStreamInType -->

  <complexType name="MediaStreamInType">

    <complexContent>

      <extension base="tvm:MediaStreamBaseType">

        <sequence>

          <element name="Media" type="tvm:MediaBaseType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of MediaBaseType -->

  <complexType name="MediaBaseType" abstract="true"/>

  <!-- Definition of TransportStreamType -->

  <complexType name="TransportStreamType">

    <complexContent>

      <extension base="tvm:MediaBaseType">

        <sequence>

          <element name="TransportStreamIdentifier" type="positiveInteger" minOccurs="0"/>

          <element name="PCR_PID" type="mpeg7:unsigned13" minOccurs="0"/>

          <!-- PID of the Program Clock Reference -->

          <element name="MuxBitrate" type="positiveInteger" minOccurs="0"/>

          <element name="Program" type="tvm:ProgramType" maxOccurs="65535"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of ProgramType -->

  <complexType name="ProgramType">

    <sequence>

      <element name="ProgramNumber" type="unsignedShort" minOccurs="0"/>

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

      <element name="PES" type="tvm:PESType" minOccurs="0" maxOccurs="8192"/>

      <!-- PID is 13 bits -->

    </sequence>

  </complexType>

  <!-- Definition of PESType -->

  <complexType name="PESType">

    <sequence>

      <element name="PID" type="mpeg7:unsigned13"/>

      <element name="ElementaryStream" type="tvm:ElementaryStreamType"/>

    </sequence>

    <!-- Packetized Elementary Stream -->

  </complexType>

  <!-- Definition of ElementaryStreamType -->

  <complexType name="ElementaryStreamType">

    <complexContent>

      <extension base="tvm:MediaBaseType">

        <sequence>

          <element name="ESStreamType" type="mpeg7:ControlledTermUseType" minOccurs="0">

            <annotation>

              <documentation xml:lang="en">Suggested ClassificationScheme: "urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:ESStreamTypeCS"</documentation>

            </annotation>

          </element>

          <element name="MediaParams" type="mpeg7:MediaFormatType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of StreamConnectionBaseType -->

  <complexType name="StreamConnectionBaseType" abstract="true"/>

  <!-- Definition of UDPStreamConnectionType -->

  <complexType name="UDPStreamConnectionType">

    <complexContent>

      <extension base="tvm:StreamConnectionBaseType">

        <sequence>

          <element name="SocketAddress" type="tvm:SocketAddressType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of StreamBaseType -->

  <complexType name="StreamBaseType" abstract="true"/>

  <!-- Definition of RTPStreamType -->

  <complexType name="RTPStreamType">

    <complexContent>

      <extension base="tvm:StreamBaseType">

        <sequence>

          <element name="RTPMediaType" type="mpeg7:ControlledTermUseType" minOccurs="0">

            <annotation>

              <documentation xml:lang="en">Suggested ClassificationScheme: "urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:RTPMediaTypeCS"</documentation>

            </annotation>

          </element>

          <element name="StreamConnection" type="tvm:StreamConnectionBaseType"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

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

  <!--  General Definitions: Processing Parameters      -->

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

  <!-- Definition of ProcessingParamsType -->

  <complexType name="ProcessingParamsType">

    <sequence>

      <element name="NetworkInterfaceName" type="NCName" minOccurs="0"/>

      <element name="Media" type="tvm:MediaBaseType" minOccurs="0" maxOccurs="unbounded"/>

      <element name="SVCOperationPoint" type="tvm:SVCOperationPoint" minOccurs="0" maxOccurs="unbounded"/>

      <element name="ErrorProtection" type="tvm:ErrorProtectionType" minOccurs="0"/>

    </sequence>

  </complexType>

  <!-- Definition of SVCOperationPoint -->

  <complexType name="SVCOperationPoint">

    <sequence>

      <element name="SpatialLayer" type="unsignedShort"/>

      <element name="TemporalLayer" type="unsignedShort"/>

      <element name="QualityLayer" type="unsignedShort"/>

    </sequence>

    <attribute name="RelatedMediaStreamIdentifier" type="unsignedShort"/>

  </complexType>

  <!-- Definition of ErrorProtectionType -->

  <complexType name="ErrorProtectionType">

    <sequence>

      <element name="ProtectionOverhead" type="mpeg7:zeroToOneType" minOccurs="0"/>

    </sequence>

    <attribute name="enable" type="boolean" default="true"/>

  </complexType>

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

  <!--  General Definitions: Target Parameters          -->

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

  <!-- Definition of TargetParamsBaseType -->

  <complexType name="TargetParamsBaseType" abstract="true"/>

  <!-- Definition of DIDLTargetParamsType -->

  <complexType name="DIDLTargetParamsType">

    <complexContent>

      <extension base="tvm:TargetParamsBaseType"/>

    </complexContent>

  </complexType>

  <!-- Definition of FileTargetParamsType -->

  <complexType name="FileTargetParamsType">

    <complexContent>

      <extension base="tvm:TargetParamsBaseType">

        <sequence>

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

          <element name="Partitioning" type="tvm:PartitioningType" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of PartitioningType -->

  <complexType name="PartitioningType">

    <choice>

      <element name="Size" type="unsignedLong"/>

      <element name="Duration" type="duration"/>

    </choice>

  </complexType>

  <!-- Definition of IPTargetParamsType -->

  <complexType name="IPTargetParamsType">

    <complexContent>

      <extension base="tvm:TargetParamsBaseType">

        <sequence>

          <element name="NetworkInterfaceName" type="NCName" minOccurs="0"/>

          <element name="MediaStreamOut" type="tvm:MediaStreamOutType" minOccurs="0" maxOccurs="unbounded"/>

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

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <!-- Definition of MediaStreamOutType -->

  <complexType name="MediaStreamOutType">

    <complexContent>

      <extension base="tvm:MediaStreamBaseType">

        <sequence>

          <element name="PacketSize" type="positiveInteger" minOccurs="0"/>

          <element name="TTL" type="positiveInteger" minOccurs="0"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

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

  <!--  General Definitions: Command                    -->

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

  <!-- Definition of CommandCodeType -->

  <simpleType name="CommandCodeType">

    <restriction base="string">

      <enumeration value="RESET"/>

      <enumeration value="INIT"/>

      <enumeration value="START"/>

      <enumeration value="STOP"/>

      <enumeration value="APPLY"/>

    </restriction>

  </simpleType>

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

  <!--  General Definitions: Network                    -->

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

  <!-- Definition of NetworkInterfaceType -->

  <complexType name="NetworkInterfaceType">

    <simpleContent>

      <extension base="tvm:CIDRType">

        <attribute name="name" type="ID"/>

      </extension>

    </simpleContent>

  </complexType>

  <!-- Definition of SocketAddressType -->

  <complexType name="SocketAddressType">

    <sequence>

      <element name="IP" type="tvm:IPType"/>

      <element name="Port" type="tvm:PortType"/>

    </sequence>

  </complexType>

  <!-- Definition of CIDRType -->

  <simpleType name="CIDRType">

    <restriction base="string"/>

  </simpleType>

  <!-- Definition of IPType -->

  <simpleType name="IPType">

    <restriction base="string"/>

  </simpleType>

  <!-- Definition of PortType -->

  <simpleType name="PortType">

    <restriction base="unsignedShort"/>

    <!-- 0 to 65535 -->

  </simpleType>

</schema>

A.5 Semantics of Service Type data format

Semantics of the TVMGetConfigurationRequestParametersType:
	Name
	Definition

	TVMGetConfigurationRequestParametersType
	Parameters for the mpegm:ProcessContentRequest message of Service Type "TVM Get Configuration". TVMGetConfigurationRequestParametersType extends mpegm:RequestParametersBaseType.

	TVMFunctionIdentifier
	Identifies the TVM Processor and the actual TVM Function.


Semantics of the TVMGetConfigurationCompletionParametersType:
	Name
	Definition

	TVMGetConfigurationCompletionParametersType
	Parameters for the mpegm:ProcessContentCompletion message of Service Type "TVM Get Configuration". TVMGetConfigurationCompletionParametersType extends mpegm:CompletionParametersBaseType.

	TVMConfiguration
	Current configuration of the requested TVM Function.


Semantics of the TVMConfigureRequestParametersType:
	Name
	Definition

	TVMConfigureRequestParametersType
	Parameters for the mpegm:ProcessContentRequest message of Service Type "TVM Configure". TVMConfigureRequestParametersType extends mpegm:RequestParametersBaseType.

	TVMFunctionIdentifier
	Identifies the TVM Processor and the actual TVM Function.

	SourceParams
	Configuration of the content source.

	ProcessingParams
	Configuration for the processing by the TVM Function.

	TargetParams
	Configuration of the target, to which the processed content is delivered.


Semantics of the TVMCommandParametersType:
	Name
	Definition

	TVMCommandParametersType
	Parameters for the mpegm:ProcessContentRequest message of Service Type "TVM Command". TVMCommandParametersType extends mpegm:RequestParametersBaseType.

	TVMFunctionIdentifier
	Identifies the TVM Processor and the actual TVM Function.

	CommandCode
	Command that shall be applied to the TVM Processor.

	CommandArgument
	Application-speicific arguments for the command.

	ScheduledTime
	Time when the command shall be applied. If omitted, the command must be applied immediately.


Semantics of the TVMConfigurationType:
	Name
	Definition

	TVMConfigurationType
	Top-level type for the configuration of a TVM Function.

	TVMFunctionIdentifier
	Identifies the TVM Processor and the actual TVM Function.

	TVMFunctionType
	Type of processing that the TVM function performs. 
Terms for the TVMFunctionType of the media rating are specified by the TVMFunctionTypeCS (urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:TVMFunctionTypeCS).

	DeviceDescription
	Capabilities of the TVM Processor. The capabilities are represented as MPEG-21 dia:TerminalCapabilities. Recommended types of Terminal Capabilities are the tvm:NetworkInterfaceCapabilitiesType, tvm:SourceCapabilitiesType, dia:CodecCapabilitiesType, and tvm:TargetCapabilitiesType.

	SourceParams
	Configuration of the content source.

	ProcessingParams
	Configuration for the processing by the TVM Function.

	TargetParams
	Configuration of the target, to which the processed content is delivered.

	tvmFunctionName
	Descriptive name of the TVM Function.

	tvmFunctionVersion
	Indicates the version of the TVM Function.


Semantics of the TVMFunctionIdentifierType:
	Name
	Definition

	TVMFunctionIdentifierType
	Type for identification of the TVM Processor and the actual TVM Function.


Semantics of the NetworkInterfaceCapabilitiesType:
	Name
	Definition

	NetworkInterfaceCapabilitiesType
	Top-level type for representation of network interfaces. NetworkInterfaceCapabilitiesType extends dia:TerminalCapabilityBaseType.

	NetworkInterface
	Identifies a network interface and the end-point to which it is currently connected.


A.6 Classification Schemes of Service Type data format

This subclause defines MPEG-7 MDS-based Classification Schemes for the Service Type "TV-Multimedia Processing".
A.6.1 TVMFunctionTypeCS

<?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">

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

    <!--                    TVMFunctionTypeCS                             -->

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

    <mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:TVMFunctionTypeCS" domain="//TVMFunctionType">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

        <mpeg7:Comment>

          <mpeg7:FreeTextAnnotation xml:lang="en">

            Types of functionality provided by a TVM compatible device.

          </mpeg7:FreeTextAnnotation>

        </mpeg7:Comment>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Encoding</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Decoding</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="3">

        <mpeg7:Name xml:lang="en">Transcoding</mpeg7:Name>

        <mpeg7:Term termID="3.1">

          <mpeg7:Name xml:lang="en">Homogeneous Transcoding</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Same source and target format</mpeg7:Definition>

          <mpeg7:Term termID="3.1.1">

            <mpeg7:Name xml:lang="en">Transrating</mpeg7:Name>

            <mpeg7:Definition xml:lang="en">Alteration of bitrate only</mpeg7:Definition>

          </mpeg7:Term>

        </mpeg7:Term>

        <mpeg7:Term termID="3.2">

          <mpeg7:Name xml:lang="en">Heterogeneous Transcoding</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Different source and target formats</mpeg7:Definition>

          <mpeg7:Term termID="3.2.1">

            <mpeg7:Name xml:lang="en">Format Conversion</mpeg7:Name>

            <mpeg7:Definition xml:lang="en">Alteration of format only</mpeg7:Definition>

            <mpeg7:Term termID="3.2.1.1">

              <mpeg7:Name xml:lang="en">Bitstream Rewriting</mpeg7:Name>

              <mpeg7:Definition xml:lang="en">Lossless alteration of format (e.g., SVC to AVC)</mpeg7:Definition>

            </mpeg7:Term>

          </mpeg7:Term>

        </mpeg7:Term>

      </mpeg7:Term>

      <mpeg7:Term termID="4">

        <mpeg7:Name xml:lang="en">SVC Adaptation</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Adpation of SVC bitstreams</mpeg7:Definition>

      </mpeg7:Term>

      <mpeg7:Term termID="5">

        <mpeg7:Name xml:lang="en">Stream Re-Purposing</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Different content IO types for source and target</mpeg7:Definition>

        <mpeg7:Term termID="5.1">

          <mpeg7:Name xml:lang="en">Digital To Analog</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Any digital source, analog target</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="5.2">

          <mpeg7:Name xml:lang="en">Analog To Digital</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Anlog source, any digital target</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="5.3">

          <mpeg7:Name xml:lang="en">Ingest</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Non-streaming source (e.g., File), streaming target (e.g, IP)</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="5.4">

          <mpeg7:Name xml:lang="en">Stream Capture</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Streaming source (e.g., IP), non-streaming target (e.g., File)</mpeg7:Definition>

        </mpeg7:Term>

      </mpeg7:Term>

      <mpeg7:Term termID="6">

        <mpeg7:Name xml:lang="en">Error Protection</mpeg7:Name>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

A.6.2 TVMContentIOTypeCS

<?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">

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

    <!--                    TVMContentIOTypeCS                            -->

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

    <mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS" xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS" domain="//dia:Terminal/dia:TerminalCapability/ContentIOType">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

        <mpeg7:Comment>

          <mpeg7:FreeTextAnnotation xml:lang="en">

            Specifies source and target types for content in the scope of the Service Type "TV-Multimedia Processing".

          </mpeg7:FreeTextAnnotation>

        </mpeg7:Comment>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">Digital</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Content is coming from or sent to a digital source/target</mpeg7:Definition>

        <mpeg7:Term termID="1.1">

          <mpeg7:Name xml:lang="en">DIDL</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">Digital Item along with the request/response</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="1.2">

          <mpeg7:Name xml:lang="en">File</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">File source/target. Remote location can be specified via URL.</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="1.3">

          <mpeg7:Name xml:lang="en">IP</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">IP source/target</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="1.3.1">

          <mpeg7:Name xml:lang="en">MP2TS over IP</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">MPEG-2 Transport Stream over IP source/target</mpeg7:Definition>

        </mpeg7:Term>

        <mpeg7:Term termID="1.3.2">

          <mpeg7:Name xml:lang="en">RTP</mpeg7:Name>

          <mpeg7:Definition xml:lang="en">RTP stream over IP source/target</mpeg7:Definition>

        </mpeg7:Term>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">Analog</mpeg7:Name>

        <mpeg7:Definition xml:lang="en">Content is coming from or sent to an analog source/target, e.g. S-Video</mpeg7:Definition>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

A.6.3 ESStreamTypeCS

<?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">

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

    <!--                    ESStreamTypeCS                                -->

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

    <mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:ESStreamTypeCS" domain="//ESStreamType">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

        <mpeg7:Comment>

          <mpeg7:FreeTextAnnotation xml:lang="en">

            CS for MPEG-2 TS ES Stream Types according to Table 2-34 of ISO/IEC 13818-1:2007

          </mpeg7:FreeTextAnnotation>

        </mpeg7:Comment>

      </mpeg7:Header>

      <mpeg7:Term termID="0x01">

        <mpeg7:Name xml:lang="en">ISO/IEC 11172-2 Video</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x02">

        <mpeg7:Name xml:lang="en">ITU-T Rec. H.262 | ISO/IEC 13818-2 Video or ISO/IEC 11172-2 constrained parameter video stream</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x03">

        <mpeg7:Name xml:lang="en">ISO/IEC 11172-3 Audio</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x04">

        <mpeg7:Name xml:lang="en">ISO/IEC 13818-3 Audio</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x05">

        <mpeg7:Name xml:lang="en">ITU-T Rec. H.222.0 | ISO/IEC 13818-1 private_sections</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x06">

        <mpeg7:Name xml:lang="en">ITU-T Rec. H.222.0 | ISO/IEC 13818-1 PES packets containing private data</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x07">

        <mpeg7:Name xml:lang="en">ISO/IEC 13522 MHEG</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x08">

        <mpeg7:Name xml:lang="en">ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Annex A DSM-CC</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x09">

        <mpeg7:Name xml:lang="en">ITU-T Rec. H.222.1</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x0A">

        <mpeg7:Name xml:lang="en">ISO/IEC 13818-6 type A</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x0B">

        <mpeg7:Name xml:lang="en">ISO/IEC 13818-6 type B</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x0C">

        <mpeg7:Name xml:lang="en">ISO/IEC 13818-6 type C</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x0D">

        <mpeg7:Name xml:lang="en">ISO/IEC 13818-6 type D</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x0E">

        <mpeg7:Name xml:lang="en">ITU-T Rec. H.222.0 | ISO/IEC 13818-1 auxiliary</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x0F">

        <mpeg7:Name xml:lang="en">ISO/IEC 13818-7 Audio with ADTS transport syntax</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x10">

        <mpeg7:Name xml:lang="en">ISO/IEC 14496-2 Visual</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x11">

        <mpeg7:Name xml:lang="en">ISO/IEC 14496-3 Audio with the LATM transport syntax as defined in ISO/IEC 14496-3</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x12">

        <mpeg7:Name xml:lang="en">ISO/IEC 14496-1 SL-packetized stream or FlexMux stream carried in PES packets</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x13">

        <mpeg7:Name xml:lang="en">ISO/IEC 14496-1 SL-packetized stream or FlexMux stream carried in ISO/IEC 14496_sections</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x14">

        <mpeg7:Name xml:lang="en">ISO/IEC 13818-6 Synchronized Download Protocol</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x15">

        <mpeg7:Name xml:lang="en">Metadata carried in PES packets</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x16">

        <mpeg7:Name xml:lang="en">Metadata carried in metadata_sections</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x17">

        <mpeg7:Name xml:lang="en">Metadata carried in ISO/IEC 13818-6 Data Carousel</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x18">

        <mpeg7:Name xml:lang="en">Metadata carried in ISO/IEC 13818-6 Object Carousel</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x19">

        <mpeg7:Name xml:lang="en">Metadata carried in ISO/IEC 13818-6 Synchronized Download Protocol</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x1A">

        <mpeg7:Name xml:lang="en">IPMP stream (defined in ISO/IEC 13818-11, MPEG-2 IPMP)</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x1B">

        <mpeg7:Name xml:lang="en">AVC video stream conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264 | ISO/IEC 14496-10 or AVC video sub-bitstream as defined in 2.1.78 or MVC base view sub-bitstream as defined in 2.1.85 or AVC video sub-bitstream of MVC as defined in 2.1.88</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x1C">

        <mpeg7:Name xml:lang="en">ISO/IEC 14496-3 Audio, without using any additional transport syntax, such as DST, ALS and SLS </mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x1D">

        <mpeg7:Name xml:lang="en">ISO/IEC 14496-17 Text </mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x1E">

        <mpeg7:Name xml:lang="en">Auxiliary video stream as defined in ISO/IEC 23002-3 </mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x1F">

        <mpeg7:Name xml:lang="en">SVC video sub-bitstream of an AVC video stream conforming to one or more profiles defined in Annex G of ITU-T Rec. H.264 | ISO/IEC 14496-10</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x20">

        <mpeg7:Name xml:lang="en">MVC video sub-bitstream of an AVC video stream conforming to one or more profiles defined in Annex H of ITU-T Rec. H.264 | ISO/IEC 14496-10</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x21-0x7E">

        <mpeg7:Name xml:lang="en">ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x7F">

        <mpeg7:Name xml:lang="en">IPMP stream</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="0x80-0xFF">

        <mpeg7:Name xml:lang="en">User Private</mpeg7:Name>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

A.6.4 RTPMediaTypeCS

<?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">

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

    <!--                    RTPMediaTypeCS                                -->

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

    <mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:RTPMediaTypeCS" domain="//Stream/RTPMediaType">

      <mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

        <mpeg7:Version>1.0</mpeg7:Version>

        <mpeg7:Comment>

          <mpeg7:FreeTextAnnotation xml:lang="en">

            CS for RTP media types according to Section 5.14 of RFC 4566.

          </mpeg7:FreeTextAnnotation>

        </mpeg7:Comment>

      </mpeg7:Header>

      <mpeg7:Term termID="1">

        <mpeg7:Name xml:lang="en">audio</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="2">

        <mpeg7:Name xml:lang="en">video</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="3">

        <mpeg7:Name xml:lang="en">text</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="4">

        <mpeg7:Name xml:lang="en">application</mpeg7:Name>

      </mpeg7:Term>

      <mpeg7:Term termID="5">

        <mpeg7:Name xml:lang="en">message</mpeg7:Name>

      </mpeg7:Term>

    </mpeg7:ClassificationScheme>

  </mpeg7:Description>

</mpeg7:Mpeg7>

A.7 Example

This example shows a protocol run comprising the three TVM-related Service Types "TVM Get Configuration", "TVM Configue" and "TVM Command". The client first receives the configuration of the TV-Multimedia Processor, then configures it for SVC adaptation, and finally sends a command to start the SVC adaptation.

The client sends a ProcessContentRequest message of ServiceType "TVM Get Configuration" to the SP, specifying the desired tvm:TVMFunctionIdentifier. The immediateResponse attribute is set to "false". The sid:ServiceType element is directly included in the message and specifies the complex types for the Service Type-specific parameter for the request and response.

<ProcessContentRequest immediateResponse="false">

  <TransactionIdentifier>123</TransactionIdentifier>

  <ServiceTypeEntity>

    <sid:ServiceType>

      <sid:ServiceTypeName>TVM GetConfiguration</sid:ServiceTypeName>

      <sid:ServiceTypeRequestParametersType>tvm:TVMGetConfigurationRequestParametersType</sid:ServiceTypeRequestParametersType>

      <sid:ServiceTypeCompletionParametersType>tvm:TVMGetConfigurationCompletionParametersType</sid:ServiceTypeCompletionParametersType>

    </sid:ServiceType>

  </ServiceTypeEntity>

  <ProcessContentRequestParameters xsi:type="tvm:TVMGetConfigurationRequestParametersType">

    <tvm:TVMFunctionIdentifier>10.1.1.1_1_1</tvm:TVMFunctionIdentifier>

  </ProcessContentRequestParameters>

</ProcessContentRequest>

The SP responds with the current configuration and capabilities of the TV-Multimedia Processor. The ProcessContentCompletion message contains a ProcessContentCompletionParameters element of type tvm:TVMGetConfigurationCompletionParametersType as specified by the Service Type.

<ProcessContentCompletion>

  <TransactionIdentifier>123</TransactionIdentifier>

  <ProcessContentCompletionSuccess>

    <ProcessContentCompletionParameters xsi:type="tvm:TVMGetConfigurationCompletionParametersType">

      <tvm:TVMConfiguration tvmFunctionName="SVC Encoding" tvmFunctionVersion="1.0">

        <tvm:TVMFunctionIdentifier>10.1.1.1_1_1</tvm:TVMFunctionIdentifier>

        <tvm:TVMFunctionType href="urn:mpeg:cs:02-ST-tvm-NS:2011:TVMFunctionTypeCS:4">

          <mpeg7:Name xml:lang="en">SVC Adaptation</mpeg7:Name>

        </tvm:TVMFunctionType>

        <tvm:DeviceDescription>

          <dia:Terminal>

            <dia:TerminalCapability xsi:type="tvm:NetworkInterfaceCapabilitiesType">

              <tvm:NetworkInterface name="eth0">10.1.1.0/24</tvm:NetworkInterface>

            </dia:TerminalCapability>

            <dia:TerminalCapability xsi:type="tvm:SourceCapabilitiesType">

              <tvm:ContentIOType href="urn:mpeg:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS:1.1">

                <mpeg7:Name>DIDL</mpeg7:Name>

              </tvm:ContentIOType>

              <tvm:ContentIOType href="urn:mpeg:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS:1.2">

                <mpeg7:Name>File</mpeg7:Name>

              </tvm:ContentIOType>

              <tvm:ContentIOType href="urn:mpeg:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS:1.3.1">

                <mpeg7:Name>MP2TS over IP</mpeg7:Name>

              </tvm:ContentIOType>

              <tvm:ContentIOType href="urn:mpeg:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS:1.3.2">

                <mpeg7:Name>RTP</mpeg7:Name>

              </tvm:ContentIOType>

            </dia:TerminalCapability>

            <dia:TerminalCapability xsi:type="dia:CodecCapabilitiesType">

              <dia:Encoding xsi:type="dia:VideoCapabilitiesType">

                <dia:Format href="">

                  <mpeg7:Name>MPEG-4 AVC/SVC</mpeg7:Name>

                </dia:Format>

                <dia:CodecParameter xsi:type="dia:CodecParameterBitRateType">

                  <dia:BitRate maximum="4000000">4000000</dia:BitRate>

                </dia:CodecParameter>

              </dia:Encoding>

              <dia:Encoding xsi:type="dia:AudioCapabilitiesType">

                <dia:Format href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:4.4">

                  <mpeg7:Name>MP3</mpeg7:Name>

                </dia:Format>

              </dia:Encoding>

            </dia:TerminalCapability>

            <dia:TerminalCapability xsi:type="tvm:TargetCapabilitiesType">

              <tvm:ContentIOType href="urn:mpeg:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS:1.1">

                <mpeg7:Name>DIDL</mpeg7:Name>

              </tvm:ContentIOType>

              <tvm:ContentIOType href="urn:mpeg:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS:1.3.1">

                <mpeg7:Name>MP2TS</mpeg7:Name>

              </tvm:ContentIOType>

            </dia:TerminalCapability>

          </dia:Terminal>

        </tvm:DeviceDescription>

        <tvm:SourceParams xsi:type="tvm:IPSourceParamsType">

          <tvm:MediaStreamIn MediaStreamIdentifier="1">

            <tvm:Stream xsi:type="tvm:RTPStreamType">

              <tvm:StreamConnection xsi:type="tvm:UDPStreamConnectionType">

                <tvm:SocketAddress>

                  <tvm:IP>10.1.1.1</tvm:IP>

                  <tvm:Port>1000</tvm:Port>

                </tvm:SocketAddress>

              </tvm:StreamConnection>

            </tvm:Stream>

          </tvm:MediaStreamIn>

        </tvm:SourceParams>

      </tvm:TVMConfiguration>

    </ProcessContentCompletionParameters>

  </ProcessContentCompletionSuccess>

</ProcessContentCompletion>

Now that the client knows the capabilities and configuration of the TVM Processor, it sends a new ProcessContentRequest message of ServiceType "TVM Configure" to the SP. The message contains the new configuration with SVC adaptation parameters and source and target IP addresses. Again, the immediateResponse attribute is set to "false". The sid:ServiceType is specified via reference.
<ProcessContentRequest immediateResponse="false">

  <TransactionIdentifier>124</TransactionIdentifier>

  <ServiceTypeEntity>

    <ServiceTypeRef>http://example.com/service-types/TVMConfigure</ServiceTypeRef>

  </ServiceTypeEntity>

  <ProcessContentRequestParameters xsi:type="tvm:TVMConfigureRequestParametersType">

    <tvm:TVMFunctionIdentifier>10.1.1.1_1_1</tvm:TVMFunctionIdentifier>

    <tvm:SourceParams xsi:type="tvm:IPSourceParamsType">

      <tvm:MediaStreamIn MediaStreamIdentifier="1">

        <tvm:Stream xsi:type="tvm:RTPStreamType">

          <tvm:StreamConnection xsi:type="tvm:UDPStreamConnectionType">

            <tvm:SocketAddress>

              <tvm:IP>10.1.1.1</tvm:IP>

              <tvm:Port>1000</tvm:Port>

            </tvm:SocketAddress>

          </tvm:StreamConnection>

        </tvm:Stream>

      </tvm:MediaStreamIn>

      <tvm:SDP>An SDP Sample</tvm:SDP>

    </tvm:SourceParams>

    <tvm:ProcessingParams>

      <!-- RelatedMediaStreamId should be the same as trackID in the SDP parameters -->

      <tvm:SVCOperationPoint RelatedMediaStreamIdentifier="1">

        <!-- SpatialLayer, TemporalLayer and QualityLayer should be chosen according to adaptation decision -->

        <tvm:SpatialLayer>1</tvm:SpatialLayer>

        <tvm:TemporalLayer>2</tvm:TemporalLayer>

        <tvm:QualityLayer>1</tvm:QualityLayer>

      </tvm:SVCOperationPoint>

    </tvm:ProcessingParams>

    <tvm:TargetParams xsi:type="tvm:IPTargetParamsType">

      <tvm:MediaStreamOut MediaStreamIdentifier="1">

        <tvm:Stream xsi:type="tvm:RTPStreamType">

          <tvm:StreamConnection xsi:type="tvm:UDPStreamConnectionType">

            <tvm:SocketAddress>

              <tvm:IP>10.1.1.2</tvm:IP>

              <tvm:Port>1000</tvm:Port>

            </tvm:SocketAddress>

          </tvm:StreamConnection>

        </tvm:Stream>

      </tvm:MediaStreamOut>

      <tvm:SDP>An SDP Sample</tvm:SDP>

    </tvm:TargetParams>

  </ProcessContentRequestParameters>

</ProcessContentRequest>

The SP configures the TVM Processor and response with a ProcessContentCompletion message.

<ProcessContentCompletion>

  <TransactionIdentifier>124</TransactionIdentifier>

  <ProcessContentCompletionSuccess/>

</ProcessContentCompletion>

After the successful configuration, the client sends a new ProcessContentRequest message of Service Type "TVM Command" in order to start the SVC adaptation and streaming. Note that the immediateResponse attribute is set to "true". The sid:ServiceType is specified via reference.
<ProcessContentRequest immediateResponse="false">

  <TransactionIdentifier>125</TransactionIdentifier>

  <ServiceTypeEntity>

    <ServiceTypeRef>http://example.com/service-types/TVMCommand</ServiceTypeRef>

  </ServiceTypeEntity>

  <ProcessContentRequestParameters xsi:type="tvm:TVMCommandParametersType">

    <tvm:TVMFunctionIdentifier>10.1.1.1_1_1</tvm:TVMFunctionIdentifier>

    <tvm:CommandCode>START</tvm:CommandCode>

  </ProcessContentRequestParameters>

</ProcessContentRequest>

The SP starts the SVC adaptation and streaming and responds with a ProcessContentResponse message.

<ProcessContentResponse>

  <TransactionIdentifier>125</TransactionIdentifier>

  <ProcessContentSuccess/>

</ProcessContentResponse>

The SVC adaptation process is now running and the client may poll for the status of the encoding via StatusRequest messages. 

After either the source stream has ended or the client has sent another ProcessContentRequest message of Service Type "TVM Command" with new commands, the SP will send the ProcessContentCompletion message in order to indicate that this request has been completed.

<ProcessContentCompletion>

  <TransactionIdentifier>125</TransactionIdentifier>

  <ProcessContentCompletionSuccess/>

</ProcessContentCompletion>
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