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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 respeciive organization 1o deal with pariicular fields of technical activity. ISO and JELC

technica
and non

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Internatipnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The maip task of the joint technical committee is to prepare International Standards. |Praft International

Standardg

an International Standard requires approval by at least 75 % of the national bodies castihg a vote.

Attention

rights. ISO and IEC shall not be held responsible for identifying any or all suchpatent rights.

ISO/IEC[23006-5 was prepared by Joint Technical Committee ISO/EC 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 /nformation technology — Multimedia

service [
—  Part
—  Part
—  Part
—  Part

—  Part

committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation

s adopted by the joint technical committee are circulated to national bodies for.voting. Publication as

is drawn to the possibility that some of the elements of this documentimay be the subject of patent

latform technologies:

1: Architecture

2: MPEG extensible middleware (MXM) AP/
3: Conformance and reference software

4: Elementary services

5: Service aggregation

© ISO/IEC 2013 — All rights reserved
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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.

IFO/IEC 23006 was referred to as MPEG Extensible Middleware (MXM) in its first edition, and it\sp§

cified an

rchitecture (Part 1), an API (Part 2), a reference software (Part 3) and a set of protocols+to which MXM

evices had to adhere (Part 4).

IBO/IEC 23006 is referred to as Multimedia Service Platform Technologies (MSPT) in its second editipn, and it
nserves the architecture and design philosophy of the first edition, but stresSes’the Service |Oriented

rchitecture character. It also specifies how to combine elementary services into.aggregated services

(Part 5).

his second edition has been specified to address the demand of service speeification for an advang¢ed IPTV
terminal (AIT). The ISO/IEC 23006 suite of standards also aims at levefaging on advanced techndlogies to

ring into IPTV services the buoyancy of new exciting initiatives — sometimes assembling millions of U
fortnight — that pop up almost every day with new features such as.open APIls and the possibility

arties to provide applications to those APIs.

his enables the development of a global market of:

—+ MSPT applications that can run on MSPT devices, such as Advanced IPTV Terminals (AITs), {
the existence of a standard MSPT application ARI;

—+ MSPT devices executing MSPT application§’thanks to the existence of a standard MSPT archite
—+ MSPT engines thanks to the existenceé.of standard MSPT architecture and standard APIs;
—+ Innovative business models because of the ease to design and implement media-handling valy

whose devices interoperate -because they are all based on the same set of technologies, €
MPEG technologies.

© ISO/IEC 2013 — All rights reserved
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Information technology — Multimedia service platform
technologies —

Part 5:

ql

Service aggregation

=

Scope

his part of ISO/IEC 23006 specifies the technology enabling the combinatiof ‘of Elementary Servig

tp build Aggregated Services (ASs). It is worth noting that it does not impose the use of an

téchnologies but provides a methodology which defines the basic steps forthe definition of new ASs 3
me representative examples to help in the understanding of the methedology.

I{ also describes the mechanism for registration of ASs and new’ ESs not present in ISO/IEC 2300
rvices registered could be then used in the same way as the ones defined in ISO/IEC 23006-4 fi
sage, for instance, for the development of new Aggregated Services.

Normative references

he following documents, in whole or in part, are normatively referenced in this document
imdispensable for its application. For dated references, only the edition cited applies. For undated re
the latest edition of the referenced document (including any amendments) applies.

BO/IEC 23006-4, Information techhology — Multimedia service platform technologies — Part 4: El¢
Services

L)

Terms, definitions and abbreviated terms

3.1 Terms and-definitions

Hor the purp@ses of this document, the following terms and definitions apply.

3.1.1
ggregated service

es (ESs)
y set of
nd gives

6-4. The
br further

and are
erences,

brmentary

[

rvice resulting from the combination of Elementary Services or other External or Aggregated Servic

Note 1 to entry: See further description in Clause 6.

3.1.2
elementary service
basic unit of service

3.1.3

content
digital item and its component elements, namely resources, identifiers, descriptions

© ISO/IEC 2013 — All rights reserved
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EXAMPLE: Resources: media, scripts, executable.
EXAMPLE: Descriptions: metadata.

314

contract

representation of agreements formed for the transaction of MPEG-21 Digital ltems or services related to the
MPEG-21 Framework

315
device l
hardware/software or simply software apparatus that enables a user to play a role in multimedia value chains

3.1.6
event
performgnce of a specified set of functions or operations

3.1.7
entity
one of the following elements in the multimedia value chain: content, contract, dévice, event, 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

31.9
license
collection of authorisations, conditions and payment terms granted by a user to other users

3.1.10
protoco
set of rules and data format used by two devices te'communicate

3.1.11
resourc
individuglly identifiable asset or a sequéenceé of assets

EXAMPLE: A video or audio clip, @ 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.

3.1.12
right
ability of fa user to perform an operation in the multimedia value chain

3.1.13
role
ability of fatuser to perform a set of operations in the multimedia value chain

3.1.14
service
set of operations performed by a user on behalf of other users

3.1.15

service definition

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

2 © ISO/IEC 2013 — All rights reserved
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3.1.16

service instance declaration

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

3.1.17
service provider
user offering services to other users

3.1.18

tag
free text descriptive information attached to an entity

.1.19
ser
ny participant in multimedia value chains

.1.20
lue chain

pllection of users, including creators, end users and service providers,“that conform to thig part of
5O/IEC 23006

)

3.2 Abbreviated terms

Hor the purposes of this document, the following abbreviated terms apply:
Pl Application Programming Interface

js Aggregated Service

BPMN Business Process Model and Notation

DI Digital Item

DIDL  Digital ltem Declaration Language

HS Elementary Service

IPTV Internet Protocol Felevision

PEG Moving Picture-Experts Group

SPT Multimedia-Service Platform Technologies
MG  ObjectManagement Group

A Registration Authority

R Service Provider

URI Uniform Resource Identifier
URL Uniform Resource Locator

XML Extensible Markup Language

© ISO/IEC 2013 — All rights reserved 3
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4 Namespaces and conventions

4.1 Namespaces

The valu

e of the namespace URI [3] for Schema definitions of the BPMN 2.0 extension for message flow

references in this part of ISO/IEC 23006 is:

urn

:mpeg:mpegM: schema: 06-bpmn-ext-st-NS:2012

4.2 Namespace convention

For clari

xml :
"http:
and is ng

"xsi:" |
http:/

or examples of this specification are not normative, e.g., "mpegmb:", "opmn:".

In particy
normally

Unless Pppecified otherwise, all unqualified descriptions fragments assume the default namespace

"urn:mp

In these
schema
change ¢

and "xmlns:

, throughout this part of ISO/IEC 23006, consistent namespace prefixes are used.

are normative prefixes defined in [2]. The prefix "xm1:" is by definition bound fp
/www.w3.0rg/XML/1998/namespace”. The prefix "xmlns:" is used only for namespace bindings
t itself bound to any namespace name.

refix is not normative. It is a naming convention in this document to refer to an element of the
www.w3.0rg/2001/XMLSchema-instance namespace. All other prefixes used in either the te

—

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

>

eg:mpegM:schema:02-service-NS:2012".
descriptions fragments the different prefixes are bound to the namespaces as given in Table 1. The

ocations of the namespaces in Table 1 are onlytan informative indication as schema locations may
ver time.

Table 1 — Mapping of prefixes'to namespaces used in examples and text.

Prefix| Corresponding namespace Schema location

xsd http://www.w3.08g3/2001/XMLSchema

xsi http://www.wB8.0rg/2001/XMLSchema-instance

dia urn:mpeg:ympeg2l:2003:01-DIA-NS http://standards.iso.
org/ittf/PubliclyAvai
lableStandards/MPEG-
21 schema files/dia-
2nd/UED-2nd.xsd

bpmn Attp://www.omg.org/spec/BPMN/20100524/MODEL | http://www.omg.org/sp
ec/BPMN/20100501/BPMN
20.xsd

bpmnext?2 urn:mpeg:mpegM: schema: 06-bpmn-ext-st-

NS:2012

mpeqg’/ urn:mpeg:mpeg’:schema:2004 http://standards.iso.
org/ittf/PubliclyAvai
lableStandards/MPEG-
7 _schema files/mpeg7-
v2.xsd

mpegmb urn:mpeg:mpegM: schema:01-base-NS5:2012

mpegm urn:mpeg:mpegM: schema:02-service-NS:2012

© ISO/IEC 2013 — All rights reserved
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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.
he-Rarme MH=—S FRa-a h-fentin-mixed-case-with-an-nitiaHeweregse letter.
he names of XML Schema elements and types appear in fixed-width font in mixed case with an ‘inifial upper
gase letter.

AML Schema definitions are represented with orange amber background color and a doublg'line black border.

hd

ML examples are represented with gray background color and a single line black berder.

hYe

ML Infosets of MPEG-7 Classification Schemes, XML declarations of Service ;Types and BPMN |2.0 XML
otations are represented with gray background color and a double line black border.

=

44 MPEG-M Elementary and Aggregated Services Registration Authority

The MPEG-M Services RA is the organization that supports theregistration and request of Elementary and
Aggregated Services.

wal

egistration of Elementary and Aggregated Services shall follow the guidelines included in thig part of
BO/IEC 23006.

N

Overview

he 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
SPT value chain to access those(services in an interoperable manner. This part of ISO/IEC 23006 [specifies
methodology to describe the aggregation of Services in MSPT. The aim of this methodology is to help both
sers and Service Providers (SPs) in the definition of ASs that fit their needs and provide the means for a
mmon understanding between the different parties involved in the service.

IBO/IEC 23006-4 defines/a set of ESs that shall be used in MSPT value chains. However, this Intgrnational
tandard allows for external organizations to define additional Services. An Aggregated Servicg can be
mposed of opeor more Services. These composing Services can be either Elementary Seryices (cf.

IBO/IEC 2300624:2012), Aggregated Services themselves or external Elementary Services not pfesent in

IBO/IEC 23006-4:2012 but described following the same design principles as ESs, as defined in| 5.1.3 of

IBO/IEC 23006-4:2012.

he’underlying idea is that, using ISO/IEC 23006-5 Aggregated Services definition methodology, a liser may
efine his service requirements for a specific MSPT value chain as an aggregated service and give lrwem toa
service provider (SP) in order to ask this SP for an implementation of the aggregated service provided.

The rest of the document is organized as follows:
o Clause 6 specifies how Aggregated Services should be defined and registered.

o Clause 7 defines process modeling representations that can be used for the definition of AS.

© ISO/IEC 2013 — All rights reserved 5
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6 Aggregated Service definition

6.1 Int

roduction

This clause describes the details for the complete definition of an Aggregated Service, including the

methodol
Aggregat

ogy to be used for its definition, the MPEG-M Registration Authority for new Elementary and
ed Services and some examples to clarify the usage of the methodology.

6.2 Methodology

This sulclause specifies the methodology for the description of an Aggregated Service. The definition—g

Aggrega
specified

as follows.

Aggrega

Elementary Services. The messages of Aggregated Services must be specified following the rules provided i
5.1.3 of ISO/IEC 23006-4:2012.

The methodology for the definition of new aggregated services comprises the following steps:

1) Provi

desgription of the use case or scenario to be described as AS.

2) lIden
and

2.1

~

2.2)

this part of ISO/IEC 23006.

2.3)
speo

in the¢ RA, described in 6.3, for further. use.

\Ss could be:

[ZR=S

ed Services takes some elements from the General Service Definition for Elementary Services g
in 5.1.3 of ISO/IEC 23006-4:2012, but it also needs some specific steps. They are described.in detdi

ed Services may define their own messages in addition to those that are used ‘bythe composin

> Q

sion of a narrative description of the actions that the Service performs, that is, a general textual

ification of Elementary and Aggregated Services that are part of the AS to be defined. These ESs

ESs described in ISO/IEC 23006-4:2012 and/or ASS.described in ISO/IEC 23006-5.

—h

MPEG-M compliant ESs and/or ASs registered’in the Registration Authority (RA) described in 6.3 ¢

External ESs specifically defined for-the AS being defined. In this case, the messages must b
fied following the rules provided in-5.1.3 of ISO/IEC 23006-4:2012. This new ESs can be registere

[o NN ()]

3) Provjsion of a textual description)of the AS service workflow describing interaction between Client and
Servjce Provider making use 6f the following table:
Steps Service invoked Client + Message Semhclzle Provider + Description
essage

Orter of the |Elementary (ES), | Who is taking the Who is taking the Textual

opérations External Client’s role and Service Provider role description of

invplved, (EES) or which message is and which message is | what is done in
Aggregated sent. Message is sent. Message is only | this step.
service (AS) only indicated when | indicated when
mvotved: ES, Clientismakinga Service Provider s
EES or ASis request. giving a response.
added after
service’s hame.

4) Provision of a formal description of the service workflow of the resulting AS. It should describe both
protocol and service by including the following elements:

Graphical service workflow diagram (see Clause 7 for guidelines).

© ISO/IEC 2013 — All rights reserved
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= [Optional] Service workflow XML serialization (see Clause 7 for guidelines).

5) Optional registration of the resulting AS in the RA specified in 6.3. The RA will syntactically validate the
registered AS.

6.3 MPEG-M Elementary and Aggregated Services Registration Authority

This subclause targets on the definition of the required information for the registration process of Elementary
and Aggregated Services. The process of registration is recommended for those ES that want to be compliant
i 1GA NaR j with hermore,

the registration will allow those Services to be used by other RA users.

Tlhe information required for the registration of an ES is the one described in 5.1.3 of ISO/IEC23006-4:2012,
which is protocol, service, formal representation, including the service workflow diagram,|and its
corresponding XML serialization.

he information required for the registration of an AS is the one described in 6.2.

his part of ISO/IEC 23006 supports the scenario where there is a global atthority for storing ESs [and ASs
imformation. This authority will be established for permitting the obtaining™of this information to all MPEG-M
mpliant applications. With this, applications will be able to access and_use the registered ESs and ASs. The
list of ISO registration authorities can be found at http://www.iso.org/iso/maintenance _agencies. The detailed
rocess of registration can be found in Annex A.

.4 Examples

.4.1 Introduction

he example described in this subclause illustratesshow the methodology has to be applied to the definition of
new AS formed by existing ES.

he AS defined next represents a web-based application for selling and purchasing digital objects. |t can be
ivided into two differentiated use casestor scenarios, the seller use case and the buyer use case. [Both are
escribed in this subclause for completeness. It is worth noting that the described web-based application can
e executed on different kinds of devices (PC, smartphone, etc.) but the resulting AS is independent|from the
evice used by the client to interact with the service provider.

.4.2 Application of the:methodology to the seller use case
tep 1. Narrative description

this use casg;-a content creator wants to register some multimedia content she has created (music score,
deo, photoyor a combination of them) for putting it on sale. To do so, she connects to a we¢b-based
pplication\which is the front-end to a MPEG-M compliant system which provides her with the functionality
requested, that is, content registration, content storage, licensing capabilities and event reporting, among

Step 2. Identification of ESs and ASs present in the AS

The ESs to be used are: Authenticate User, Identify Content, Create Content, Store Content, Create License,
Store License and Store Event. All of them are defined in ISO/IEC 23006-4:2012.

© ISO/IEC 2013 — All rights reserved 7
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Step 3. Workflow textual description

The service workflow associated to the Register and Sell Content aggregated service (RAS) is as follows:

Service . Service Provider + -
Steps invoked Client + Message Message Description
1. Authenticate | RAS Client Authenticate User RAS Client tries to authenticate in
User (ES) AuthenticateUserR SP the system.
equest
2. ||Authenticate | RAS Client Authenticate User Authenticate User SP tries™\ 10
User (ES) SP authenticate RAS Client Wwith the
AuthenticateUse | information provided. If response i$
rResponse negative, AS stops here)
3. ||Create RAS Client Create Content SP RAS Client provides the required
Content (ES) information _to|, create some¢
CreateContentRequ : . .
content. This) information ma
est .
include content metadataq,
resources'and licenses (offers at
this step).
4. Create RAS Client Create Content SP Create Content SP creates the
Content (ES) CreateContentRe-|{content with the information sent
sponse from client. If this operation is nat
successful, AS stops here.
5. Identify RAS Client Identify Content SP | RAS Client requests an identifief
Content (ES) IdentifyContentRe for the newly created content.
quest
6. ||Identify RAS Client Identify Content SP | Identify Content SP generates an
Content (ES) IdentifyContent | identifier for the content. If thig
Response operation is not successful, A$
stops here.
7. ||Store RAS Client Store Content SP RAS Client requests content to bé
Content (ES) StoreComtentReque stored.
st
8. Store RAS Client Store Content SP Store Content SP stores thg
Content (ES) StoreContentRes | identified content sent by the
ponse client. If this operation is nat
successful, AS stops here.
9. Store Event RAS Client Store Event SP RAS Client requests event to b¢
(ES) StoreEventRequest stored. (_Thls step is done in
parallel with step 11).
10. |LStare Event RAS Client Store Event SP. Stare EFvent SP stores an event
(ES) StoreEventRespo | informing of the content stored.
nse
11. | Create RAS Client Create License SP RAS Client provides the required
License (ES) . information to create some
CreatelLicenseRequ . .
est licenses over content created in
previous steps.
8 © ISO/IEC 2013 — All rights reserved
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Service . Service Provider + ...
Steps invoked Client + Message Message Description
12. | Create RAS Client Create License SP Create License SP creates the
License (ES) CreateLicenseRe | license(s) with the information sent
sponse from client. If this operation is not
successful, AS stops here.
13. | Store License | RAS Client Store License SP RAS Client requests license
(ES) StorelLicenseReque storage.
oS L
14. | Store License | RAS Client Store License SP Store License SP-_stofes the
(ES) StoreLicenseRes | licenses sent by RAS-Cliept. If this
ponse operation is notsuccessful, AS
stops here.
15. | Store Event RAS Client Store Event SP RAS Client-requests event to be
(ES) StoreEventRequest stored.
16. | Store Event RAS Client Store Event SP Store” Event SP stores gn event
(ES) StoreEventRespo |(informing of the licenses stpred.
nse

W
2

tep 4. Formal description of the service workflow

This description is as follows:

BPMN 2.0 Diagram
[ user nformation [ Content + Response 4 b1 + Response
RAS_Client User RAS Client | Content Created? RAS_Client Content Identified?
:>—> Authenticate Create Content Identify Content
reks_start Authenticate_ Create_Content_ Identify_Content_
- User_ P sP
o - o
E~%espcnse Zbl E:\demwﬂed DI
RAS_End_Error RAS_End_Error RAS_End_Error
BPMN 2.0 XML serialization

Tlhe methodology does not define which representation has’to be used for the formal description of th
orkflow, just that a diagram and an optional XML seFialization should be provided. In this exampl
.0 is used for the formal description of the proposed.AS (see Clause 7 for details).

[ centiied D1 + Response

e service
e, BPMN

[ ticense Parameters + Response  [N]-License + Di Ref + Response

RAS_Client Content Stored? RAS_Client License Created? RAS_Client License Stored?
Store Content Create License Store License * »
Store_Content. Create_License_ Store_License_ E ER+ RAS_End
P SP P Response
= A b o ;
[ stereai RAS_Client [ vicense [ i Locaton RAS Jolent
RAS_End_Error | Store Event RAS_End_Error RAS_End_Error| StorefEvent
Store_Evert Store fvent_
I P
B -Resut B Resut

<bpmn :
xmlns:
xmlns:
xmlns:
xmlns:

xmlns :mpegm=

urn:mpeg:mpegM:service:01l-service-NS:2012">

definitions id="RAS Choreography" name="RAS Choreography" targetNamespace="ras"
xsi="http://www.w3.0rg/2001/XMLSchema-instance"
di="http://www.omg.org/spec/DD/20100524/DI"
dc="http://www.omg.org/spec/DD/20100524/DC"
semantic="http://www.omg.org/spec/BPMN/20100524/MODEL"

<bpmn:choreography id="RAS Service" name="Register And Sell content">

<bpmn
<bpmn
<bpmn
<bpmn

:participant name="RAS Client" id="ras client"/>

:participant name="Authenticate User SP" id="authenticate user sp"/>

:participant name="Create Content SP" id="create content sp"/>

:participant name="Identify Content SP" id="identify content sp"/>
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<bpmn:participant name="Store Content SP" id="store content sp"/>
<bpmn:participant name="Create License SP" id="create license sp"/>
<bpmn:participant name="Store Event SP" id="store event sp"/>
<bpmn:participant name="Store License SP" id="store license sp"/>
<bpmn:messageFlow sourceRef="ras client" targetRef="authenticate user sp"
id="authenticate user req message flow" messageRef="mpegm:authenticate user request"/>
<bpmn:messageFlow sourceRef="authenticate user sp" targetRef="ras client"
id="authenticate user rsp message flow" messageRef="mpegm:authenticate user response"/>

<bpmn:messageFlow sourceRef="ras client" targetRef="create content sp"

1d=" ntent roo ek £1 CLLBEY acelRafo"mo oo . o + ntent oo £
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<bpmn:messageFlow sourceRef="create content sp" targetRef="ras client"
id="creafe content rsp message flow" messageRef="mpegm:create content responset"/>
<bpmn:messageFlow sourceRef="ras client" targetRef="identify content sp"
id="idenfkify content req message flow" messageRef="mpegm:identify content request"/>
<bpmn:messageFlow sourceRef="identify content sp" targetRef="ras client"
id="idenfgify content rsp message flow" messageRef="mpegm:identify content response"/>
<bpmn:messageFlow sourceRef="ras client" targetRef="store content sp"
id="storfp content req message flow" messageRef="mpegm:store content request"/>
<bpmn:messageFlow sourceRef="store content sp" targetRef="ras client"
id="storp content rsp message flow" messageRef="mpegm:store content responsg/>
<bpmn:messageFlow sourceRef="ras client" targetRef="create licensg.sp"
id="creafe license req message flow" messageRef="mpegm:create license neqtest"/>
<bpmn:messageFlow sourceRef="create license sp" targetRef="rad grlient"
id="creafke license rsp message flow" messageRef="mpegm:create licen3€ response'"/>
<bpmn:messageFlow sourceRef="ras client" targetRef="stor® ‘evVent sp"
id="storp event req message flow" messageRef="mpegm:store evenrf request"/>
<bpmn:messageFlow sourceRef="store event sp" targetRefi="ras client"
id="storp event rsp message flow" messageRef="mpegm:store (@yent response"/>
<bpmn:messageFlow sourceRef="ras client" targetRef="store license sp"
id="storfp license req message flow" messageRef="mpegm%store license request"/>
<bpmn:messageFlow sourceRef="store license\$p" targetRef="ras client"
id="storfp license rsp message flow" messageRef="mpégm:store license response"/>
<bpmn:messageFlow sourceRef="ras clien&! targetRef="store event sp"
id="storp event req message flow2" messageRef="mpegm:store event request"/>
<bpmn:messageFlow sourceRef="stgfe\vevent sp" targetRef="ras client"
id="storp event rsp message flow2" messageRef="mpegm:store event response"/>
<bpmn:startEvent id="RAS Stakt" isInterrupting="true" name="RAS Start"
parallelMultiple="false">

<bpmn:outgoing>authenticate user ES</bpmn:outgoing>
</bpmn:startEvent>
<bpmn:choreographyTask initiatingParticipantRef="ras client" name="Authenticate User"
id="authpnticate user_ taskl'>
<bpmn:outgodng>is user authenticated</bpmn:outgoing>
<bpmn:PaLticipantRef>ras client</bpmn:participantRef>
<bpa:participantRef>authenticate user sp</bpmn:participantRef>
<bpmn:messageFlowRef>authenticate user req message flow</bpmn:messageFlowRef>
<bpmn:messageFlowRef>authenticate user rsp message flow</bpmn:messageFlowRef>

<Y¥Hpmn: choreographyTask>

<bpmn:exclusiveGateway gatewayDirection="Unspecified" name="User Authenticated?"
id="gw_user authenticate">

<bpmn:incoming>is user authenticated</bpmn:incoming>
<bpmn:outgoing>user authenticate yes</bpmn:outgoing>
<bpmn:outgoing>user authenticate no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="RAS End Error" id="end not authenticated">
<bpmn:incoming>user authenticate no</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>
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<bpmn:choreographyTask initiatingParticipantRef="ras client" name="Create Content"

id="create content task">

<bpmn:incoming>user authenticate yes</bpmn:incoming>

<bpmn:outgoing>is content created</bpmn:outgoing>

<bpmn:participantRef>ras client</bpmn:participantRef>

<bpmn:participantRef>create content sp</bpmn:participantRef>

<bpmn:messageFlowRef>create content req message flow</bpmn:messageFlowRef>

<bpmn:messageFlowRef>create content rsp message flow</bpmn:messageFlowRef>

</bpmn:choreographyTask>

oo lusi Catewai catewaubDirection="Uncoacifiad" noma_"Contont Corgootodon
T Y— Y T

id="gw content created">
<bpmn:incoming>is content created</bpmn:incoming>
<bpmn:outgoing>content created yes</bpmn:outgoing>
<bpmn:outgoing>content created no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="RAS End Error" id="end not created">
<bpmn:incoming>content created no</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

id="identify content task">
<bpmn:incoming>content created yes</bpmn:incoming>
<bpmn:outgoing>is content identified</bpmn:outgoing>)
<bpmn:participantRef>ras client</bpmn:participantRef>
<bpmn:participantRef>identify content sp</bpmhNgarticipantRef>
<bpmn:messageFlowRef>identify content req dhessage flow</bpmn:messageFlowRef>
<bpmn:messageFlowRef>identify content rsp\message flow</bpmn:messageFlowRef>

</bpmn:choreographyTask>

<bpmn:exclusiveGateway gatewayDirection=!Unspecified" name="Content Identified?"

ig="gw_content identified">
<bpmn:incoming>is content identified</bpmn:incoming>
<bpmn:outgoing>content identified yes</bpmn:outgoing>
<bpmn:outgoing>content identified no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="RAS/End Error" id="end not identified">
<bpmn:incoming>content identified no</bpmn:incoming>
<bpmn:errorEvengDefinition/>

</bpmn:endEvent>

<bpmn:choreographyTask initiatingParticipantRef="ras client" name="Store Content"

id="store content task">

<bpmn:drcoming>content identified yes</bpmn:incoming>

<bpmOidutgoing>is content stored</bpmn:outgoing>

<bpmrd:participantRef>ras client</bpmn:participantRef>

<Dpmn:participantRef>store content sp</bpmn:participantRef>

<bpmn:messageFlowRef>store content req message flow</bpmn:messageFlowRef>

<bpmn:messageFlowRef>store content rsp message flow</bpmn:messageFlowRef>

</bpmn:choreographyTask>

<bpmn:exclusiveGateway gatewayDirection="Unspecified" name="Content Stored?"

<bpmn:choreographyTask initiatingParticipantRef="ras client",same="Identify Content"

id="gw content store">

<bpmn:incoming>is content stored</bpmn:incoming>
<bpmn:outgoing>content stored yes</bpmn:outgoing>
<bpmn:outgoing>content stored no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="RAS End Error" id="end not stored">
<bpmn:incoming>content stored no</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

<bpmn:parallelGateway gatewayDirection="Unspecified" name="Store Event and Store Content"

id="par gw_store event content">

© ISO/IEC 2013 — All rights reserved
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<bpmn:incoming>content stored yes</bpmn:incoming>
<bpmn:outgoing>event and content stored</bpmn:outgoing>
<bpmn:outgoing>store event content</bpmn:outgoing>

</bpmn:parallelGateway>

<bpmn:choreographyTask initiatingParticipantRef="ras client" name="Create License"

id="create license task">

<bpmn:incoming>event and content stored</bpmn:incoming>
<bpmn:outgoing>is license created</bpmn:outgoing>
<bpmn:participantRef>ras client</bpmn:participantRef>

bomasoarticioantRet reat 13 a o omarcaidcioantRet
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<bpmn:messageFlowRef>create license req message flow</bpmn:messageFlowRef>

<bpmn:messageFlowRef>create license rsp message flow</bpmn:messageFlowRef>

</bpmn:choreographyTask>

<bpmn:choreographyTask initiatingParticipantRef="ras client" name="Store Event"

id="storp event content task">

<bpmn:incoming>store event content</bpmn:incoming>

<bpmn:participantRef>ras client</bpmn:participantRef>

<bpmn:participantRef>store event sp</bpmn:participantRef>

<bpmn:messageFlowRef>store event req message flow</bpmn:messageFloWwRef>

<bpmn:messageFlowRef>store event rsp message flow</bpmn:messageFlgwRef>

</bpmn:choreographyTask>

<bpmn:exclusiveGateway gatewayDirection="Unspecified" name="Lieense Created?"

id="gw lficense created">

<bpmn:incoming>is license created</bpmn:incoming>

<bpmn:outgoing>license created yes</bpmn:outgoing>

<bpmn:outgoing>license created no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="RAS End Error" id="end no_li¢ense">
<bpmn:incoming>license created no</bpmn:in&oming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

<bpmn:choreographyTask initiatingParticipanhtRef="ras client" name="Store License"

id="storp license task">
<bpmn:incoming>license created (yes</bpmn:incoming>
<bpmn:outgoing>event and lig¢ense stored</bpmn:outgoing>
<bpmn:participantRef>ras cliént</bpmn:participantRef>
<bpmn:participantRef>stoxe license sp</bpmn:participantRef>
<bpmn:messageFlowRefXstiore license req message flow</bpmn:messageFlowRef>
<bpmn:messageFlowRef>store license rsp message flow</bpmn:messageFlowRef>

</bpmn:choreographyTask>

<bpmn:exclusiveGat€wady gatewayDirection="Unspecified" name="License Stored?"

id="gw_lficense stored">
<bpmn:incpm#ng>event and license stored</bpmn:incoming>
<bpmn:@§utgoing>license stored yes</bpmn:outgoing>
<bpnin:plutgoing>license stored no</bpmn:outgoing>

</bpnmn *eXclusiveGateway>

<bpfmn jendEvent name="RAS End Error" id="end no stored license">

<bpmn:incoming>license stored no</bpmn:incoming>

<bpmn:errorEventDefinition/>
</bpmn:endEvent>
<bpmn:parallelGateway gatewayDirection="Unspecified" name="Store Event and Store License"
id="par gw store event license">
<bpmn:incoming>license stored yes</bpmn:incoming>
<bpmn:outgoing>store event license created</bpmn:outgoing>
</bpmn:parallelGateway>
<bpmn:choreographyTask initiatingParticipantRef="ras client" name="Store Event"
id="store event license task">
<bpmn:incoming>store event license created</bpmn:incoming>

<bpmn:participantRef>ras client</bpmn:participantRef>
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<bpmn:participantRef>store event sp</bpmn:participantRef>
<bpmn:messageFlowRef>store event req message flow2</bpmn:messageFlowRef>
<bpmn:messageFlowRef>store event rsp message flow2</bpmn:messageFlowRef>
</bpmn:choreographyTask>
<bpmn:endEvent name="RAS End" id="end successful" >
<bpmn:incoming>ras_end successful</bpmn:incoming>
</bpmn:endEvent>
<bpmn:sequenceFlow sourceRef="RAS Start" targetRef="authenticate user task"

id="authenticate user ES"/>

oo FSEPNSY Ll o FEES Ref=""guthaontd L EEl i k" o rgetRef=" g 1 = wEhentad L
T T = =

npme="" 1id="is user authenticated"/>

<bpmn:sequenceFlow sourceRef="gw user authenticate" targetRef="create content task"
npme="Yes" id="user authenticate yes"/>

<bpmn:sequenceFlow sourceRef="gw user authenticate" targetRef="end not authehDicated"
npme="No" id="user authenticate no"/>

<bpmn:sequenceFlow sourceRef="create content task" targetRef="gw content\Created" nam|
id="is content created"/>

<bpmn:sequenceFlow sourceRef="gw content created" targetRef="idenfify content task"
npme="Yes" id="content created yes"/>

<bpmn:sequenceFlow sourceRef="gw content created" targetRef="enhd not created" name="N
ig="content created no"/>

<bpmn:sequenceFlow sourceRef="identify content task" taxgetRef="gw content identified|
npme="" id="is content identified"/>

<bpmn:sequenceFlow sourceRef="gw content identifieditargetRef="store content task"
npme="Yes" id="content identified yes"/>

<bpmn:sequenceFlow sourceRef="gw content identidfieéd" targetRef="end not identified" n
ig="content identified no"/>

<bpmn:sequenceFlow sourceRef="gw content stpre" targetRef="par gw store event content
npme="Yes" id="content stored yes"/>

<bpmn:sequenceFlow sourceRef="gw_contgnt store" targetRef="end not_ stored" name="No"
ig="content stored no"/>

<bpmn:sequenceFlow sourceRef="store" content task" targetRef="gw content store" name="
ig="is content stored"/>

<bpmn:sequenceFlow sourceRefi='Dar gw store event content" targetRef="create license t
npme="" id="event and content sto¥ed"/>

<bpmn:sequenceFlow sourceRef="par gw store event content"
thrgetRef="store event contenf\task" name="" id="store event content"/>

<bpmn:sequenceFloW spurceRef="gw license created" targetRef="store license task" name
ig="license created yes"¥>

<bpmn:sequenceFlow sourceRef="gw license created" targetRef="end no license" name="No
id="license created, ©d"/>

<bpmn:sggdenceFlow sourceRef="create_ license_task" targetRef="gw_license created" nam
id="is licensgicweated"/>

<bpfipssequenceFlow sourceRef="gw license stored" targetRef="par gw store event licens
npme="Yes® 1d="license stored yes"/>

<Ppmn: sequenceFlow sourceRef="gw license stored" targetRef="end no stored license" na
ig=""Aicdense stored no"/>

<bpmn:sequenceFlow sourceRef="store license task" targetRef="gw license stored" name=|

S

hsk"

Lryegn

D
Il

D

id="event and license stored"/>
<bpmn:sequenceFlow sourceRef="par gw store event license"
targetRef="store event license task" name="" id="store event license created"/>
<bpmn:sequenceFlow sourceRef="par gw store event license" targetRef="end successful"
id="ras end successful"/>
</bpmn:choreography>

</bpmn:definitions>

bme="No"

me="No"
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6.4.3 Application of the methodology to the buyer use case

Step 1. Narrative description

In this use case, a user wants to purchase some multimedia content on sale. To do so, she connects to a
web-based application which is the front-end to a MPEG-M compliant system which provides her with the
functionality requested, that is, content search, licensing capabilities and event reporting, among others.

Step 2. Identification of ESs and ASs present in the AS

The ESs|to be used are: Authenticate User, Search Content, Create License, Store License, Store Eventand

Authorizl User.

Step 3. Workflow textual description
The servjce workflow associated to the Buy and Consume Content aggregated service (BAC)is as follows:
Service . Service Provider + o
Steps invoked Client + Message Message Description
1. Authenticate | BAC Client Authenticate User BAC Client tries to authenticate in
User (ES) AuthenticateUserR SP the sySem.
equest
2. Authenticate | BAC Client Authenticate User Authenticate User SP tries t
User (ES) SP authenticate BAC Client with th¢
AuthenticateUse | information provided. If response i$
rResponse negative, AS stops here.
3. Search BAC Client Search CGontent SP | BAC Client makes a search over
Content (ES) offered content.
Search
ContentRequest
4. Search BAC Client Search Content SP | Search Content SP makes a
Content (ES) Search search with the requirements given
ContentResponse | by the BAC Client. If this operation
is not successful, AS stops here.
5. Create BAC Client Create License SP BAC Client provides the required
License (ES) . information to create some¢
CreatelicenseRequ . .
licenses over content found in step
est 4
6. Create BAC Client Create License SP Create License SP creates the
License (ES) CreateLicenseRe | license(s) with the information sent
sponse from client. If this operation is nat
successful, AS stops here.
7. Stete(License | BAC Client Store License SP BAC Client requests license
(ES) StorelicenseReque storage.
st
8. Store License | BAC Client Store License SP Store License SP stores the
(ES) StoreLicenseRes | licenses sent by BAC Client. If this
ponse operation is not successful, AS
stops here.
9. Store Event BAC Client Store Event SP BAC Client requests event to be
(ES) StoreEventRequest stored. (_Thls step is done in
parallel with step 11).
14 © ISO/IEC 2013 — All rights reserved
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. _ . . + o
Steps _SerVIce Client + Message Service Provider Description
invoked Message
10. Store Event BAC Client Store Event SP Store Event SP stores an event
(ES) StoreEventRespo | informing of the licenses stored.
nse
11. Authorize BAC Client Authorize User SP BAC Client requests authorization
User (ES) AuthorizeUserRequ for content consumption.
est
12. Authorize BAC Client Authorize User SP Authorize User SP ifi |user is
User (ES) AuthorizeUserRe | authorized. If this operatign is not
sponse successful, AS stops here.
13. Store Event BAC Client Store Event SP BAC Client requests evept to be
(ES) StoreEventRequest stored.
14. Store Event BAC Client Store Event SP Store_Event SP stores gn event
(ES) StoreEventRespo | informing of the content
nse consumption.
Step 4. Formal description of the service workflow
Tlhe methodology does not define which representation has tg be’used for the formal description of the service
workflow, just that a diagram and an optional XML serialization should be provided. In this exampl¢, BPMN
2.0 is used for the formal description of the proposed AS‘(see Clause 7 for details).
Tlhe description is as follows:
BPMN 2.0 Diagram
E<;User Information E<;Inpulﬂuery+Re$p0nse E<:L|censeParameters+Response E<:L1cense+D! Ref + Response E<:L\cense+Pnn0|pa\+Righ(+Re$ourc + Response
BAC_Start w_ A Sumﬂgl;ﬂM, l?eahél}.:iam_ A smrs,é;’csnse, Awm;;_ussr_ BAC_End
E<Eﬂesponse E<Et)uipu(0uery Eﬁl_icense ELcLocancn ER+ EAu(hioriza(ion Result ‘:Reil?o:\se

Response

BAC_End_Error BAC_End_Error BAC_End_Error BAC_End_Error BAC_End_Error o

C_Client

BAC_Client

S

pre Event

Store Event
ore Event o4

Store_Event_
SP

[ Resut

= Result

BPMN'2.0 XML serialization
<bpmn:definitions id="BAC Choreography" name="BAC Choreography" targetNamespace="bac"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

di="http://www.omg.org/spec/DD/20100524/DI"
dc="http://www.omg.org/spec/DD/20100524/DC"
bpmn="http://www.omg.org/spec/BPMN/20100524/MODEL"
mpegm="urn:mpeqg:mpegM: service:0l-service-NS:2012">

xmlns:
xmlns:
xmlns:
xmlns:

<bpmn:choreography i1d="BAC Service" name="Buy And Consume content">
name="BAC Client" id="bac client"/>

name="Authenticate User SP" id="authenticate user sp"/>

<bpmn:participant

<bpmn:participant

<bpmn:participant name="Search Content SP" id="search content sp"/>

<bpmn:participant name="Create License SP" id="create license sp"/>

© ISO/IEC 2013 — All rights reserved
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<bpmn:participant name="Store License SP" id="store license sp"/>

<bpmn:participant name="Store Event SP" id="store event sp"/>

<bpmn:participant name="Authorize User SP" id="authorize user sp"/>

<bpmn:messageFlow sourceRef="bac client" targetRef="authenticate user sp"
id="authenticate user req message flow" messageRef="mpegm:authenticate user request"/>

<bpmn:messageFlow sourceRef="authenticate user sp" targetRef="bac client"
id="authenticate user rsp message flow" messageRef="mpegm:authenticate user response"/>

<bpmn:messageFlow sourceRef="bac client" targetRef="search content sp"

id="search content req message flow" messageRef="mpegm:search content request"/>

AN acellow wrceRef="coorch ntent oo torootRof U licnt"
S ;- Z)

id="searfh content rsp message flow" messageRef="mpegm:search content response"/>
bpmn:messageFlow sourceRef="bac client" targetRef="create license sp"
id="creafe license req message flow" messageRef="mpegm:create license request"/>
bpmn:messageFlow sourceRef="create license sp" targetRef="bac client"
id="creafe license rsp message flow" messageRef="mpegm:create license response"/>
bpmn:messageFlow sourceRef="bac client" targetRef="store license sp"
id="storfp license req message flow" messageRef="mpegm:store license request"/>
bpmn:messageFlow sourceRef="store license sp" targetRef="bac client"
id="storfp license rsp message flow" messageRef="mpegm:store license response" /X
bpmn:messageFlow sourceRef="bac client" targetRef="store event sp"
id="storp event req message flowl" messageRef="mpegm:store event request"/>
bpmn:messageFlow sourceRef="store event sp" targetRef="bac clienh"
id="storp event rsp message flowl" messageRef="mpegm:store event respohse"/>
bpmn:messageFlow sourceRef="bac client" targetRef="authori2& user sp"
id="authprize user req message flowl" messageRef="mpegm:authoriz®) wser request"/>
bpmn:messageFlow sourceRef="authorize user sp" targetRef="bac client"
id="authprize user rsp message flowl" messageRef="mpegm:authorize user response"/>
bpmn:messageFlow sourceRef="bac client" targetRefiZ]'store event sp"
id="storfp event req message flow2" messageRef="mpegm:stehre event request"/>
bpmn:messageFlow sourceRef="store event sp" targetRef="bac client"
id="storfp event rsp message flow2" messageRef="mpegmistore event response"/>
bpmn:startEvent id="BAC Start" name="BAC Start">
<bpmn:outgoing>authenticate user ES<7bpmn:outgoing>
/bpmn:startEvent>
bpmn:choreographyTask initiatin@ParticipantRef="bac client" name="Authenticate User"
id="authpnticate user task">
<bpmn:incoming>authentigabe user ES</bpmn:incoming>
<bpmn:outgoing>is usek authenticated</bpmn:outgoing>
<bpmn:participantRef>bPac client</bpmn:participantRef>
<bpmn:participanfRéf>authenticate user sp</bpmn:participantRef>
<bpmn:messageRIQwRef>authenticate user req message flow</bpmn:messageFlowRef>
<bpmn:messag&flowRef>authenticate user rsp message flow</bpmn:messageFlowRef>
/bpmn : choreggraphyTask>
bpmn:exclusiveGateway gatewayDirection="Unspecified" name="User Authenticated?"
id="gw ufer auth&pticate'">
<kpmn:incoming>is user authenticated</bpmn:incoming>

<Ppmn:outgoing>user authenticate yes</bpmn:outgoing>

<bpmn:outgoing>user authenticate no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="BAC End Error" id="end not authenticated">
<bpmn:incoming>user authenticate no</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

<bpmn:choreographyTask initiatingParticipantRef="bac client" name="Search Content"

id="search content task">

<bpmn:incoming>user authenticate yes</bpmn:incoming>
<bpmn:outgoing>is content found</bpmn:outgoing>

<bpmn:participantRef>bac client</bpmn:participantRef>
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<bpmn:participantRef>search content sp</bpmn:participantRef>
<bpmn:messageFlowRef>search content req message flow</bpmn:messageFlowRef>
<bpmn:messageFlowRef>search content rsp message flow</bpmn:messageFlowRef>
</bpmn:choreographyTask>
<bpmn:exclusiveGateway gatewayDirection="Unspecified" name="Content Found?"
id="gw_content found">
<bpmn:incoming>is content found</bpmn:incoming>
<bpmn:outgoing>content found yes</bpmn:outgoing>

<bpmn:outgoing>content found no</bpmn:outgoing>

%I\mn- 1o Lot ol

<bpmn:endEvent name="BAC End Error" id="end not found">
<bpmn:incoming>content found no</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

<bpmn:choreographyTask initiatingParticipantRef="bac client" name="CreatesLlcense"

id="create license task">
<bpmn:incoming>content found yes</bpmn:incoming>
<bpmn:outgoing>is license created</bpmn:outgoing>
<bpmn:participantRef>bac client</bpmn:participantRef>
<bpmn:participantRef>create license sp</bpmn:participantRef>
<bpmn:messageFlowRef>create license req message flow</Ppmm:messageFlowRef>
<bpmn:messageFlowRef>create license rsp message flows/bpmn:messageFlowRef>

</bpmn:choreographyTask>

<bpmn:exclusiveGateway gatewayDirection="Unspecified™ name="License Created?"

-

d="gw license created">
<bpmn:incoming>is license created</bpmn:in¢eming>
<bpmn:outgoing>license created yes</bpmn§dutgoing>
<bpmn:outgoing>license created no</bpmg?putgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="BAC_End Error" id$¥end no_license">
<bpmn:incoming>license created mg</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

<bpmn:choreographyTask initigtingParticipantRef="bac client" name="Store License"

id="store license task">
<bpmn:incoming>license created yes</bpmn:incoming>
<bpmn:outgoing>exeht and license stored</bpmn:outgoing>
<bpmn:participantRef>bac client</bpmn:participantRef>
<bpmn:participantRef>store license sp</bpmn:participantRef>
<bpmn:mes§ageFlowRef>store license req message flow</bpmn:messageFlowRef>
<bpmn :mg§sageFlowRef>store license rsp message flow</bpmn:messageFlowRef>

</bpmn: choreographyTask>

<bpmnsexelusiveGateway gatewayDirection="Unspecified" name="License Stored?"

ig="gw_ licenserstored">

<bpmn:incoming>event and license stored</bpmn:incoming>

<bpmn:outgoing>license stored yes</bpmn:outgoing>

<bpmn:outgoing>license stored no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="BAC End Error" id="end no stored license">
<bpmn:incoming>license stored no</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

<bpmn:parallelGateway gatewayDirection="Unspecified" name="Store Event and Store License"

id="par gw_store event license">
<bpmn:incoming>license stored yes</bpmn:incoming>
<bpmn:outgoing>store event license created</bpmn:outgoing>
<bpmn:outgoing>authorize user license created</bpmn:outgoing>

</bpmn:parallelGateway>
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<bpmn:choreographyTask initiatingParticipantRef="bac client" name="Store Event"
id="store event license task">

<bpmn:incoming>store event license created</bpmn:incoming>
<bpmn:participantRef>bac client</bpmn:participantRef>
<bpmn:participantRef>store event sp</bpmn:participantRef>
<bpmn:messageFlowRef>store event req message flowl</bpmn:messageFlowRef>
<bpmn:messageFlowRef>store event rsp message flowl</bpmn:messageFlowRef>

</bpmn:choreographyTask>

<bpmn:choreographyTask initiatingParticipantRef="bac client" name="Authorize User"

id="authexi EEl e taclk!

<bpmn:incoming>authorize user license created</bpmn:incoming>
<bpmn:outgoing>is user authorised</bpmn:outgoing>
<bpmn:participantRef>bac client</bpmn:participantRef>
<bpmn:participantRef>authorize user sp</bpmn:participantRef>
<bpmn:messageFlowRef>authorize user req message flowl</bpmn:messageFlowRef>
<bpmn:messageFlowRef>authorize user req message flowl</bpmn:messageFlowRef®
/bpmn : choreographyTask>
bpmn:exclusiveGateway gatewayDirection="Unspecified" name="User Authoriz€d?>"
id="gw apthorize user">
<bpmn:incoming>is user authorised</bpmn:incoming>
<bpmn:outgoing>user authorized yes</bpmn:outgoing>
<bpmn:outgoing>user authorized no</bpmn:outgoing>
/bpmn:exclusiveGateway>
bpmn:endEvent name="BAC End Error" id="end no authorized'x
<bpmn:incoming>user authorized no</bpmn:incoming>
<bpmn:errorEventDefinition/>
/bpmn : endEvent>
bpmn:parallelGateway gatewayDirection="Unspecifig@! name="Auth User Store Event"
id="par pw authorize store event">
<bpmn:incoming>user authorized yes</bpmn:incoming>
<bpmn:outgoing>BAC completed</bpmn:outgding>
<bpmn:outgoing>authorize user store_evént</bpmn:outgoing>
/bpmn:parallelGateway>
bpmn:choreographyTask initiatingRagticipantRef="bac client" name="Store Event"
id="storp event auth user task">
<bpmn:incoming>authorize user store event</bpmn:incoming>
<bpmn:participantRef>bag \&lient</bpmn:participantRef>
<bpmn:participantRef>gtore event sp</bpmn:participantRef>
<bpmn:messageFlowRef>8tore event req message flow2</bpmn:messageFlowRef>
<bpmn:messageFlowRef>store event rsp message flow2</bpmn:messageFlowRef>
/bpmn : choreographyTask>
bpmn:endEvent mame="BAC End" id="end successful">
<bpmn:ingoming>BAC completed</bpmn:incoming>
/bpmn : endByent>
bpmn:sefuernceFlow sourceRef="authenticate user task" targetRef="gw user authenticate"
name="" jid="is wser authenticated"/>
bpmn :\sequenceFlow sourceRef="gw user authenticate" targetRef="search content task"

name="Yep " )d="user authenticate yes"/>

<bpmn:sequenceFlow sourceRef="gw user authenticate" targetRef="end not authenticated"
name="No" id="user authenticate no"/>

<bpmn:sequenceFlow sourceRef="gw content found" targetRef="create license task" name="Yes"
id="content found yes"/>

<bpmn:sequenceFlow sourceRef="gw content found" targetRef="end not found" name="No"
id="content found no"/>

<bpmn:sequenceFlow sourceRef="search content task" targetRef="gw content found" name=""
id="is content found"/>

<bpmn:sequenceFlow sourceRef="gw license created" targetRef="store license task" name="Yes"

id="license created yes"/>
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<bpmn:sequenceFlow sourceRef="gw license created" targetRef="end no license" name="No"
id="license created no"/>

<bpmn:sequenceFlow sourceRef="create license task" targetRef="gw license created" name=""

id="is license created"/>

<bpmn:sequenceFlow sourceRef="gw license stored" targetRef="par gw store event license"

name="Yes" id="license stored yes"/>

<bpmn:sequenceFlow sourceRef="gw license stored" targetRef="end no stored license" name="No"

id="license stored no"/>

<bpmn:sequenceFlow sourceRef="store license task" targetRef="gw license stored" name="

1= ntand licon tored!

<bpmn:sequenceFlow sourceRef="par gw store event license"
thrgetRef="store event license task" name="" id="store event license created"/>
<bpmn:sequenceFlow sourceRef="BAC Start" targetRef="authenticate user task" namez""
id="authenticate user ES"/>

npme="" id="authorize user license created"/>
id="is user authorised"/>
npme="Yes" id="user authorized yes"/>

ig="user authorized no"/>

<bpmn:sequenceFlow sourceRef="par gw authorize store evient" targetRef="end successful
npme="" 1d="BAC completed"/>

<bpmn:sequenceFlow sourceRef="par gw authorize spOre/event"
thrgetRef="store event auth user task" name="" id="autherize user store event"/>
</bpmn:choreography>

<}/bpmn:definitions>

"

<bpmn:sequenceFlow sourceRef="par gw store event license" targetRef="authetize user task"

<bpmn:sequenceFlow sourceRef="authorize user task" targetRef="gw autfiordze user" nameg""

<bpmn:sequenceFlow sourceRef="gw authorize user" targetRef="par{gW, authorize store evé¢nt"

<bpmn:sequenceFlow sourceRef="gw authorize user" targetRefglemd no authorized" name="Jo"

71 Formal representation of service workflows

7.1 Introduction

Q= I

ggregated) comprising the.AS as well as participants and messages interchanged.

bpresentations ,of “service workflows. These languages provide support for representation of the

O/IEC 23006"is not to provide a new representation for service workflow but to indicate whig

Several workflow .and process representation languages exist that provide both graphical gnd XML
r
i
I

s stated in 6.2, a formal representation of service workflow of aggregated services is requifed. This
ppresentation has to describe the relationship between the different services (elementary, external or

required

imformation to¢eéompletely describe the service workflow of an aggregated service. The aim of this part of

h is the

inimum-required to describe it and the relationship with ESs defined in ISO/IEC 23006-4:2012. With this

urpose,\/.2, 7.3 and 7.4 describe how ASs can be represented using BPMN 2.0, although this is no
ay’to formally describe ASs. 7.2 and 7.3 describe two different mechanisms for the definition of bo

the only
h BPMN

iagrams and XML serializations based on bpmn:collaboration and bpmn:choreography, respectively.

7.2 BPMN 2.0 Representation of aggregated services using bmpn:collaboration

BPMN is a possible formal representation of service aggregation. This subclause specifies how to

use the

OMG BPMN 2.0 XML representation for Service aggregation using bpmn:collaboration element. 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.
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BPMN 2.0 specifies a graphical notation and an XML representation for processes. This part of
ISO/IEC 23006 uses both representations for the definition of Service workflows. ISO/IEC 23006-4:2012 uses
the BPMN 2.0 representation to define the workflows of all Elementary Services. The workflow of an
Aggregated Service may be defined through a BPMN 2.0 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 use is adequate as it allows a deep description
of servige 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.

—

When us$ing bpmn:collaboration, the BPMN 2.0 XML representation of an Aggregated Service mus
contain gll of the following elements:

— Abpmn:collaboration that identifies the participants (i.e., client, SP of the Aggregated Service, and
optignally 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
Seryice.

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

[

— bpmh:message elements for all messages exchanged between client and SP. Each bpmn:messag
refefences a bpmn:itemDefinition.

— bpmh:itemDefinition elements that reference the:actual XML messages of the protocol data format.
The folloing rules apply to the bpmn: collaboratien element:
The bphn:collaboration shall specify the id attribute in order to allow references from the

bpmn:process of the SP. The name atfribute shall be the name of the Aggregated Service (e.g., "T\{-
Multimedia Processing").

The bprin:participant elements )shall specify the name attributes (e.g., "Client" for the client, "T\{-
Multimedia Processing SP" for the) SP of the Aggregated Service, and "Process Content SP - TVM Ggt
Configurgtion" for the SP of.the ‘included Service). The bpmn:participant representing the SP of the
Aggregated Service must reférence 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:ptocess of the-included Service through the processRef attribute. The bpmn:participan
representing the client'shall specify the id attribute in order to enable further Service aggregation.

The bpmh :meSsageFlow elements must reference through their sourceRef and targetRef attributes thie
bpmn:precess for the client, the BPMN Flow Nodes (i.e., Events, Tasks, Gateways) wit
bpmn : precess iee—andforthebermrmprocess e
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 corresponding bpmn :messages
through the messageRef attribute. For 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".

20 © ISO/IEC 2013 — All rights reserved


https://standardsiso.com/api/?name=f682b2fdb8f33960c6d35536d74475ef

ISO/IEC 23006-5:2013(E)

The following rules apply to the bpmn : process element:

The bpmn:process must specify the 1d 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-

ocesse and-the bomn:segquenceilow-glements connecting-them.—specify a-high-level workflow for the

3P of the Aggregated Service.
he following rules apply to the bpmn : message elements:

he bpmn : message must specify the id attribute in order to allow references from thedsmn : messalgeFlow.
he name attribute shall be the name of the protocol message of the Aggregated Sefvice. The corresponding
demn: itemDefinition must be referenced through the itemRef attribute.

he following rules apply to the bpmn: itemDefinition elements:

he bpmn:itembDefinition must specify the id attribute in order to allow references from the
demn : message elements. The XML element of the actual protocol message of the Aggregated Seryice must
He referenced through the structureRef attribute.

.3 BPMN 2.0 Representation of aggregated servicés using bpmn:choreography

BPMN is a possible formal representation of service aggregation. This subclause specifies how td use the
OMG BPMN 2.0 XML representation for Service aggregation based on bpmn: choreography elemgnt. OMG
HPMN 2.0 specifies a notation to represent chareographies, which is a formalism to describg Service

orkflows (in fact, BPMN provides several mechanisms for presenting service workflows, some|of them
gquivalent). Using this notation, it is possible“to represent temporal events, associations, and pregedences
that are combining Services into an Aggregated Service. From this point of view, Service aggregation is seen
as an instance of a choreography described using BPMN 2.0.

BPMN 2.0 specifies both, a graphical notation and an XML representation for processes. Thig part of
IBO/IEC 23006 uses both representations for the definition of Service workflows. ISO/IEC 23006-4:2P12 uses
the BPMN 2.0 representation*to define the workflows of all Elementary Services. The workflgw of an
Aggregated Service may be defined through a BPMN 2.0 representation.

A service aggregationscan express a process flow realizing a specific task as well as a new seryice. The
service provider can ‘expose Elementary Services or Aggregated Services, constructed from sevegral other
Jervices.

Jince service' aggregation is a key point of the MSPT, BPMN use is adequate as it allows a deep description
gf 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.

Ve using bpmn: choreography, the BPViNT20 V epresentation of am Aggregated—Service must
contain all of the following elements:

— A bpmn:choreography that identifies the participants (i.e., client, SP of the Aggregated Service, and
SPs of the included Services) and the message flows between them.

— A bpmn:choreographyTask representing a BPMN task inside the choreography of the complete

Aggregated Service. It makes reference to the participants and message flows already defined at
choreography level.
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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:itembDefinition.

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

The following rules apply to the bpmn : choreography element:

The bpnjn:choreography shall specify the id attribute in order to allow references from other elements
inside tHe BPMN serialization. The name attribute shall be the name of the Aggregated Servicé \e.g|,
"Registef And Sell Content").

The bpnn:participant elements shall specify the name attributes (e.g., "RAS_Client" fof the client an
"Authent|cate User SP" for the SP of the included Service). Each bpmn:participant shalFspecify the i
attribute jn order to facilitate reference.

The bpmh :messageFlow elements must reference through their sourceRef and\tafgetRef attributes th
bpmn:pgrticipant for each BPMN Flow Nodes (i.e, Events, Tasks,) Gateways) within th
bpmn: choreography of the Aggregated Service. If a bpmn : messageFlow\element models the messag
flow of 4 composing Service, then the bpmn:messageFlow element must specify the id attribute, whi
must malch the id attribute of the bpmn:messageFlow element defined in the BPMN representation of th
composing Service. Unless specified otherwise, the bpmn:messageFlow elements must reference th
corresponding bpmn : messages through the messageRef attribute. For example, if the bpmn :messageFlo
element of an Elementary Service has the id attribute value "eteate_content request_message_flow", th
an Aggregated Service modelling this message flow must also set the id attribute of the correspondin
bpmn :m¢ssageFlow element to "create_content_request,  message_flow".

The following rules apply to the bpmn : choreography element:

The bpnn:choreography must specify the\id attribute in order to allow references to enable furthgr
Service aggregation.

The bpmh : choreography shall contain a bpmn: startEvent, which is triggered by the first message flo
from the|client to the first Service (Elementary or Aggregated) inside the Aggregated Service. Further BPM
Flow Nades (i.e. Events, Tasks{ Gateways), and the bpmn:sequenceFlow elements connecting the
specify g high-level workflow fof the SP of the Aggregated Service.

7.4 Representation.of Service Types

This subflause defines'a BPMN 2.0 extension for defining the Service Type of a generic Elementary Servic
(e.g., Pracess Content) within the context of service aggregation.

D

The binding of 'the workflow of a generic Elementary Service to a Service Type is accomplished through th
extensibllitmechanism 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"?2>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:bpmnext2="urn:mpeg:mpegM: schema:06-bpmn-ext-st-NS:2012"
xmlns :mpegmb="urn:mpeg:mpegM: schema:0l-base-NS:2012"
targetNamespace="urn:mpeg:mpegM: schema: 06-bpmn-ext-st-NS:2012"
elementFormDefault="qualified" attributeFormDefault="unqualified">
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<import namespace="urn:mpeg:mpegM:schema:0l-service-NS:2011"
schemalLocation="mpeg-m-base.xsd" />

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

Semantics of the bpmnext2:ServiceTypeEntity:

Name Definition

used as an extension to bpmn:paciticipant
bpmn :messageFlow elements.

For the bpmn:participant element,
bpmnext?2:ServiceTypeEntity“ element specifies

bpmn:participant acts asthe SP.

For the bpmp;messageFlow element,
bpmnext2:Servic€TypeEntity element specifies

bpmn :messageklow belongs.

I{ the Elementary Service has a Service Type, then\the following additional rules apply:

gttribute must reference the bpmnext2:'ServiceTypeEntity element.

bpresents a SP  of a generic Elementary Service with a Service Type must cd

nstance Declaration ofithat Elementary Service.

elongs to a deneric Elementary Service with a Service Type must contain a bpmn:extensionkE

pmnext2v¥ServiceTypeEntity element must convey the same Service Type as the Service
eclaration of that Elementary Service.

© ISO/IEC 2013 — All rights reserved

bpmnext2:ServiceTypeEntity Specifies the Service Type of a generic Elementary Serviceg.

\
r
Hpmn:extensionElements ) element which contains exactly one bpmnext2:ServiceTyp¢Ent
(S
I

V
o
glement which contains exactly one bpmnext?2:ServiceTypeEntity element.
e
O

The bpmnext2:ServiceTypeEntity elementsshall only be

and

the
the

Service Type of the generic Elementary Service for which the

the
the

Service Type of the generic Elementary Service to which the

Vithin the BPMN 2.0 representation of the Aggregated Service, each bpmn:participant element

The surrounding bpmn:definitions rootieélement must specify a bpmn:extension element. The
nustUnderstand attribute of the bpmiiextension element must be set to "true". The definition

that

ntain a

Vithin the BPMN\ 2.0 representation of the Aggregated Service, each bpmn:messageFlow element
lements

ity

lement. The bpmnext?2:SdrviceTypeEntity element must convey the same Service Type as th¢ Service

that

The

Instance
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Annex A
(informative)

MPEG-M Elementary and Aggregated Services Registration Procedure

A.1 Gdneral information

The MPEG-M registration mechanism supports both registration and request of Elementary and Aggregat
Services| definitions and its associated information. The registration is performed by the MPEG-M Elementa
and Aggfegated Services Registration Authority (“MPEG-M Services RA”, in short). ISO/IEC JTC}maintains
list of registration authorities at http://www.iso.org/iso/maintenance_agencies. Developers ofinew MPEG-
services [may submit their Elementary or Aggregated Services compliant information to the MPEG-M Servicgs
RA for registration. Other users may utilize the MPEG-M Services RA services to find registered Elementa
or Aggregated Services information. Submitters are responsible for keeping their,ES or AS informatio
availabld online if they want to allow usage from external independent applications,

The MPEG-M Services RA shall verify the syntactic correctness of the provided-information and shall perfor
regular ghecks to verify that the registered information and links keep valid. Furthermore, the RA shall provid
for easy |dentification of Elementary or Aggregated Services.

D

A.2 Adcess to the MPEG-M Elementary and Aggregated Services Registration
Authorjity

The MPEG-M Services RA web site shall provide forms.for Registration of Applications, Search of Registered
Elementary and Aggregated Services Information and\Request for Replacement. All the cases use a form that
includes ja structure encoded in XML for organizingthe information associated to the ES.

The form of Registration of Applications shalliinclude the following information:

e prov{der information that contains name, description, contact information, and provider capability,

e For the case of Elementary Service registration, the information to be provided contains description, namg,
protgcol, service, formal ~representation, which includes the service workflow diagram and its
corrgsponding XML serialization.

e For the case of Aggregated Service registration, the information to be provided contains the results of the
application of the methodology for the definition of Aggregated Services, as described in 6.2 of this part ¢f

ISO/|EC 23006:

The form of Search of Registered Elementary and Aggregated Services shall include the following information:

o Elenterntary orAggregated-Service marme:

The form of Request of Replacement shall include the following information:
e provider information,

e For the case of Elementary Service replacement, the information to be provided contains description,

name, protocol, service, formal representation, which includes the service workflow diagram and its
corresponding XML serialization to be replaced.
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e For the case of Aggregated Service replacement, the information to be provided contains the results of

the application of the methodology for the definition of Aggregated Services, as described in 6
part of ISO/IEC 23006.

A.3 Review and response to applicants

.2 of this

This subclause defines the process for the MPEG-M Elementary and Aggregated Services Registration

Authority to review and respond to applications to ensure fairness.

In the case of Registration of Applications, a technical review committee is set up to review the app
his committee is composed of Registration Authority members and may use software tools(to ‘*heg
pplication evaluation process. The applications are answered by the review committee jn’ less th
eeks after the application submission date.

he review committee accepts or rejects the Elementary or Aggregated Service, based on the ac
iteria in A.4. If accepted, the new registered ES or AS is allocated an identifief)(IB). The ID shal
sed for management of ES or AS.

nce the application has been reviewed and accepted, the RA notifies the user of a positive or
response to the registration request. The response to the user shall include a short explanation of th
the technical review. A negative response may be appealed if the registrant believes that there was

lications.
Ip in the
an three

Ceptance
then be

negative
e results
an error

ade in the rejection, or when further information is required to clarify issues or concerns. If the fegistrant

requests additional review beyond the Authority's process;~the case may be submitted to
JTC1/SC29/WG11 for review, which might require the MPEG<M"Services RA to re-evaluate the applid

he form of result for Registration of Applications shall include the following information:

¢ identification information for Elementary or Aggregated Service,

status, warning, or exception information,

information about the details of the result.

'u‘he form of result for Search of Registered Elementary or Aggregated Services shall include the
formation:

Elementary or Aggregated Service identification information,

information about-the location where the Elementary or Aggregated Service information can be of

informatiop~about the provider of the requested Elementary or Aggregated Service.

Tihe form.6f result for Request of Replacement shall include the following information:

Elementary or Aggregated Service identification information,

ISO/IEC
ation.

following

tained,

e status, warning, or exception information.

A.4 Acceptance criteria for registration application
An application is always accepted unless one or more of these situations occur:

e The applicant is not eligible, i.e. the submitter is not an identifiable person or organization.

e An approved, registered Elementary or Aggregated Service already exists that contain identical content

than the submission.
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The information in the application is incomplete or incomprehensible.
e The technical description is not sufficient.

e The justification for inclusion in the register is not adequate. The candidate Elementary or Aggregated
Service should demonstrate it provides an appropriate definition of Elementary or Aggregated Service and
give examples of use cases when relevant.

e The Authority considers that there is not enough originality in the proposed Elementary Service which
could naeil_\ll be implemented with an nviefing ES. The same applies to AS

e The pubmission contains errors or it is not compliant with the normative MPEG-M standard.

A.5 Assignment of identifiers

The revigw process and syntax ensures that the assigned ID is unique within the RA and that the same ID
not assigned to another ES or AS. After the assignment has been made, the ID and ‘associated informatioj
shall be |ncluded in the RA registry and the MPEG-M Services RA shall inform the userof the assignment.

- 0

The MPBG-M Services RA definition shall be recorded in the registry at the time‘When the ID is assigned.

A.6 Maintenance

For the purpose of maintenance of the registry, the MPEG-M Services RA shall implement mechanisms fq
maintain|ng the integrity of registry including adequate backup for-tetaining records.

=

—

An ID owner may update the information associated to Elementary or Aggregated Services through a Reques
of Replagement.

=h

A user dan request information about registered Elémentary or Aggregated Services through a Search ¢
Registergd Elementary or Aggregated Services.
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2013(E)

This annex gives an example of an Aggregated Service, which is named Create and Identify Content (CIC).

T ; Identify
Gontent ES. The application of the methodology described in 6.2 is presented below.
Step 1. Narrative description
In this use case, a content creator wants to create and identify some multimedia content she hag created
(music score, video, photo or a combination of them).
Step 2. Identification of ESs and ASs present in the AS
The ESs to be used are: Create Content and Identify Content. Both of them are defined in|ISO/IEC
23006-Step 3. Workflow textual description
The service workflow associated to the Create and Identify Content (CIC) is as follows:
Service . Service Provider + . ..
q
Steps invoked Client + Message Message Description
1. | Create CIC Client Create Content SP CIC Client provides the |required
Content (ES) information to create] some
CreateContentRequ . . .
content. This informatipn may
est .
include content metadata,
resources and licenses (offers at
this step).
2. | Create CIC Client Create Content SP | Create Content SP creptes the
Content (ES) CreateContentRe | content with the informafion sent
sponse from client. If this operatipn is not
successful, AS stops here
3. | Identify Ci€ Client Identify Content SP CIC Client requests an idgntifier for
Content (ES) TdentifyContentRe the newly created content,
quest
4. | Identify CIC Client Identify Content SP | Identify Content SP gengrates an
Content (ES) IdentifyContent | identifier for the conten{. If this
Response operation is not successful, AS
stops here.

Step 4. Formal description of the service workflow

The methodology does not define which representation has to be used for the formal description of the service
workflow, just that a diagram and an optional XML serialization should be provided. In this example, BPMN
2.0 is used for the formal description of the proposed AS (see Clause 7 for details).

© ISO/IEC 2013 — All rights reserved
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This description is as follows:

BPMN 2.0 Diagram

cle_creale_content cle_identify_contant
cic_start Buccess
iy
ul
‘B
Create Contant — Identify Contant —
Reject Request
Error
(s
L Create Content - Efeate Content -
g Send Reques! Receive Response
Ei M——
o
m
O
B
urrence
Error
o o
| |dentify Content — |dentify Content -
E Sand Reguest Send Response
| =
8|
ey
=
i
k.
Error
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BPMN 2.0 XML serialization

The BPMN XML serialization of 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.w3.0rg/2001/XMLSchema-instance"
xmlns:bpmn="http://www.omg.org/spec/BPMN/20100524 /MODEL"
lns:mpegn="urn:mpeg:mpegM:service:0]l-service-NS:2012"
®si:schemalocation="http://www.omg.org/spec/BPMN/20100524/MODEL ../omg/BPMN20 .xsd">
<bpmn:import importType="http://www.omg.org/spec/BPMN/20100524/MODEL"
llocation="ES.bpmn.xml" namespace="urn:mpeg:bpmn:0l-service-NS:2012"/>

<!__ KK KA A A A A A A A A A A A A A A A A A A A A A A A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR L
<!-- Collaboration and Process for Create and Identify Content -->
<I__ Ak hkrkkhkhhkhkhhkhhkhkhhkhhkhkhhkkhkhhkhhkkhkhhkhkhhkhhkkhhhkhkrkhkhkkhhhkhhkhkhkkhkhkkhkkhkkkkkrix ——>

<bpmn:collaboration id="cic collaboration" name="Create and IderRtify Content">
<bpmn:participant id="cic client" name="Client"/>
<bpmn:participant name="Create and Identify Content SP" pgrocessRef="cic sp"/>

<bpmn:participant name="Create Content SP" processRefs"mpegm:create content sp"|/>
<bpmn:participant name="Identify Content SP" processRef="mpegm:identify content| sp"/>

<!-- Initial Request -->
<bpmn:messageFlow id="cic request message flew" name="CIC Request MessageFlow"
sourceRef="cic client" targetRef="cic start" médsageRef="mpegm:create content requelst"/>

<!-- Create Content SubProcess MessageFlows -->
<bpmn:messageFlow id="create content_wequest message flow" name="CIC Create Conltent
equest MessageFlow" sourceRef="cic cre&be content send request"
argetRef="mpegm:create content sp" méssageRef="mpegm:create content request"/>
<bpmn:messageFlow id="create content reject message flow" name="CIC Create Contfnt
eject MessageFlow" sourceRef="mpegm:create content sp"
argetRef="cic_ create content_ heceive response"
essageRef="mpegm:create content response"/>
<bpmn:messageFlow id="greate content response message flow" name="CIC Create Content
esponse MessageFlow" spubkfeRef="mpegm:create content sp"
argetRef="cic createtomtent receive response"
essageRef="mpegm:create content response"/>

t

= i

S o 9

<!-—— Failurgl\=->

<bpmn:mesgageFlow id="cic reject message flowl" name="CIC Reject MessageFlow 1"
slourceRef="dlile."create content reject request" targetRef="cic client"
essageRef3"mpegm:create content response"/>

=3

<ts> Identify Content SubProcess MessageFlows -->
<pbpmn:messageFlow id="identify content request message flow" name="CIC Identify]
Jontent 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"/>
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<!-- 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>

<bpmnfprocess id="cic sp" processType="Public"
definitfonalCollaborationRef="cic collaboration">
<bppn:startEvent id="cic start">
<pbpmn:messageEventDefinition/>
</bpmn:startEvent>

<!-I Create Content SubProcess -->

<bppn:sequenceFlow sourceRef="cic start" targetRef="cic create content Sub process"/>
<bppmn:subProcess id="cic create content sub process">

<J/-- Check Request -->

<ppmn:task id="cic create content check request" name="Check Request"/>
<ppmn:boundaryEvent id="cic create content check error ocgurrence"
attachefiToRef="cic create content check request">

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

bpmn :boundaryEvent>

A

<|'-- Check Request Error -->
<bpmn:sequenceFlow sourceRef="cic create content ~check error occurrence"
targetRpf="cic create content sub process error end%/>

<['-- Check Request OK -->

<ppmn:sequenceFlow sourceRef="cic create~content check request"
targetRpf="cic create content send request!/>

<pbpmn:sendTask id="cic create content send request" name="Create Content - Send
Request|'/>

<ppmn:sequenceFlow sourceRef=the create content send request"
targetRpf="cic create content receiv€ response"/>

<pbpmn:receiveTask id="cic,Gxeate content receive response" name="Create Content -
Receive| Response" />

<pbpmn:boundaryEvent id="Jcic create content receive error occurrence"
attachefiToRef="cic create(Ceontent receive response">

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

A

bpmn:boundaryEwent>

<|-- ReceiveResponse Error -->

<ppmn:segueficeFlow sourceRef="cic create content receive error occurrence"
targetRpf="cic\éfeate content sub process error end"/>

<ppmn :grdEvent id="cic create content sub process error end" name="Error">
<bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>

<&s- Fnd -=>

</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"/>
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<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>

<!-- TIdentify Content SubProcess -->
<bpmn:sequenceFlow sourceRef="cic create content sub process”
tfargetRef="cic_identify content sub process"/>
<bpmn:subProcess id="cic identify content sub process">

<bpmn:sendTask id="cic identify content send request" name="Identify Lonfent
Request"/>
<bpmn:sequenceFlow sourceRef="cic identify content send request"
tflargetRef="cic identify content receive response"/>
<bpmn:receiveTask id="cic identify content receive response" mame="Identify Clontent
- Receive Response"/>
<bpmn:boundaryEvent id="cic identify content receive errqf/occurrence"
gttachedToRef="cic identify content receive response">

<bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefdnition"/>
</bpmn :boundaryEvent>

Send

<!-- Receive Response Error -->
<bpmn:sequenceFlow sourceRef="cic identify content receive error occurrence"
tlargetRef="cic identify content sub process erron_end"/>
<bpmn:endEvent id="cic identify content sul\process error end" name="Error">
<bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>
<!-- End -->
</bpmn:endEvent>

<!-- Receive Response OK —-->
<bpmn:sequenceFlow sourceRef="'eic identify content receive response"
tlargetRef="cic identify content send response"/>
<bpmn:sendTask id="cic idefifify content send response" name="Identify Content] - Send
Response" />
</bpmn: subProcess>
<bpmn:boundaryEvent idx%cic identify content sub process error occurrence"
gttachedToRef="cic identify content sub process">

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

<!-- Identify)‘Content Error -->
<bpmn:seglienceFlow sourceRef="cic identify content sub process error occurrence]"
targetRef={cic identify content reject request"/>
<bpmmsendTask id="cic identify content reject request" name="Identify Content [-
Reject «Redquest"/>

<Bpmn : sequenceFlow sourceRef="cic identify content reject request"
tlargetRef="cic identify content error end"/>

bpmn:endBEvent id="cic jdentify content error end" name="Error®"

<bpmn:eventDefinitio; xsi:typg="bpmn:EErrorEventDefinition"/>
<!-- 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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Annex C
(informative)

TV-Multimedia Processing Aggregated Service

C.1 Ad

This Anr
The Agd
additions
defined §
Type TV

Step 1. N
In this u
Process
in a mult
the user
are appli
Step 2. |
The only
TV-Multi
— TVM
— TVM
— TVM

NOTE
the TVM
configurat

Command Service Type), the“actual commands (e.g., "START", "STOP", etc.) are applied in order to perform the actug

gregated Service Definition

ex gives an example of an Aggregated Service, which is named TV-Multimedia (TVM) Processing.
regated Service is composed of three Elementary Services: the Process Content ESwith the
lly defined Service Type TVM Get Configuration, again the Process Content ES with thiesadditional
bervice Type TVM Configure, and again the Process Content ES with the additionally-defined Servic;
M Command. The application of the methodology described in subclause 6.2 is presented below.

D <<

arrative description

e case, a user wants to use a Device for processing content according to the capabilities of the
Content ES defined in subclause 5.16.1 of ISO/IEC 23006-4. However;“the processing is performed
-step workflow: in the first step, the current configuration of the Devijce is retrieved; in the second step
can update the configuration; in the third step, the actual commands (e.g., "START", "STOP", etc{)
d in order to perform the actual processing. Steps two and three can be repeated multiple times.
Hentification of ESs and ASs present in the AS

ES used is Process Content as defined in ISO/IEC.23006-4:2012.

media Processing defines three interconnected(&ervice Types for Process Content:

Get Configuration

Configure

Command

The three Service Types ‘correspond to the three steps of controlling a TVM Processor. In the first step (i.g
Get Configure Service. Type), the current configuration is retrieved from the TVM Processor. If desired, th
ion can be updated«in_the second step (i.e., the TVM Configure Service Type). In the third step (i.e., TV

=0 :

TVM funcfion. The steps two,and three can be repeated multiple times.
Step 3. Workflow textual description
The servjcevorkflow associated to the TV-Multimedia Processing is as follows:
Service . Service Provider + oy
Steps invoked Client + Message Message Description
1. | Process Client Process Content SP | Client requests the current
\?Viciﬁtgr;’:’éii) ProcessContentReq configuration of the Device.
uest
Type TVM
Get
Configuration
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Steps i?:/rc;lligz Client + Message Sewlnclzlzsl’sr:;/;der * Description

2. | Process Client Process Content SP | Process Content SP sends the
Content (ES) ProcessContentC | current configuration.
with Service ompletion . L

If this operation is not successful,
Type TVM AS stops here
Get P '
Configuration
3. If the Client does not want to
update the configuralion, it
continues with step 6,

4. | Process Client Process Content SP | Client sends ipdated
Cpntent (!ES) ProcessContentReq configuration.
with Service
Type TvM | “©5°©
Configure

5. | Process Client Process Content SP | Proeess Content SP applies the
Content (ES) ProcessContentC |updated configuration.
with Service ompletion . L

If this operation is not sugcessful,
Type TVM AS stops here
Configure P '

6. | Process Client Process Cantent SP | Client signals the command that
Content (ES) ProcessContentRe shall be executed (e.g., "BTART"
with Service d for starting the processing with
Type TVM nest the applied configuration).
Command

7. | Process Client Process Content SP | Process Content SP execlites the
Content (ES) ProcessContentR | command and signals Wwhether
with Service esponse the command can be exequted.
'éype TVM If this operation is not sudcessful,

ommand
AS stops here.

8. Client may go back to step 4 in

order to update the configyiration.

9. | Process Client Process Content SP | Process Content SP indicates
Content (ES) ProcessContentC | that this request hag been
with Servicé ompletion completed after either thg source
Type TVIM stream has ended or th¢ Client
Command has sent another

ProcessContentRequept
message of Service Type TVM
Command with new comnjands.

Step 4. Formal description of the service workflow

The methodology does not define which representation has to be used for the formal description of the service
workflow, just that a diagram and an optional XML serialization should be provided. In this example, BPMN
2.0 is used for the formal description of the proposed AS (see Clause 7 for details).

© ISO/IEC 2013 — All rights reserved

33



https://standardsiso.com/api/?name=f682b2fdb8f33960c6d35536d74475ef

ISO/IEC 23006-5:2013(E)

This description is as follows:

BPMN 2.0 Diagram

_procoss

F=]
R
' ™M ™M
g Configure - ﬂ” oo Configure - i ad
H] Receive Receive "
.g Request Completion
_I
4
13

(Configuration 0;& Gﬂt. . Caunhwn_t:i;n

Request S Py Comgletion Completion

igura_sub_process
J

g

tvm_confi

_process

tvm_command_sub

BPMN 2.? XML serialization

The BPMN representation of the aggregated service is shown below.
NOTE1  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 2  Message flows in case of failures are not handled explicitly in this BPMN representation.

" <?xml version="1.0" encoding="UTF-8"7?>
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<bpmn:definitions targetNamespace="urn:mpeg:mpegM:bpmn:02-as-tvm-NS:2011"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:bpmn="http://www.omg.org/spec/BPMN/20100524 /MODEL"
xmlns:mpegm="urn:mpeg:mpegM: schema:0l-service-NS:2011"
xmlns:sid="urn:mpeg:mpegM:schema:04-sid-NS:2011" xmlns:bpmnext2="urn:mpeg:mpegM:schema:06-
bpmn-ext-st-NS:2011" xmlns:tvm="urn:mpeg:mpegM:service-type:03-tvm-NS:2011"
xsi:schemalLocation="http://www.omg.org/spec/BPMN/20100524/MODEL ../omg/BPMN20.xsd
urn:mpeg:mpegM: schema: 06-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">

hr\mh-'imr\r\ri- 'imr\nvﬂ-'T' 71"\::.:"141—1-1'\- AANAFV B et ifa Bl atalad re RPMN /20100524 /MODET"™

llocation="../bpmn/ES.bpmn.xml" namespace="urn:mpeg:mpegM:bpmn:0l-service-NS:2012"/>

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

<bpmn:documentation>Used in bpmn:participant to specify the Service Typ€)of a Plrocess
Jontent bpmn:process and in bpmn:messageFlow to specify the Service Type-0f a Procelss
Jontent message.</bpmn:documentation>
</bpmn:extension>

<I__ kok ok ok ok ok k ok ok ok ok k ok ok ok ok ok ok ki ok ok ok ok ok ok ok ki ki ke ok ke ke ok ke ki k ok ok ok k ok ke ke k ok ok ok ok ok ok ke ok ok ok ok ok ok ek ok KTk ke —_>
<!-- Collaboration and Process for TV-Multimedia Processing ==>
<!__ KK KA A A A A A A A A A A A A A A A A A A A A A A A A AAAAAAAAAAAAAAAAAAAAAAAAAALRAKIAAAAAK >

<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.Gét Configuration"
fgrocessRef="mpegm:process content sp">
<bpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<sid:ServiceType id="tvm get configpration service type">
<sid:Identifier>urn:mpeg:mpegMxservice-type:03-tvm—
NS:2011:TVMGetConfiguration</sid:Identifier>
<sid:Name>TVM Get Configuraflon</sid:Name>

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

sid:CompletionParametersType>tvm: TVMGetConfigurationCompletionParametersType</sid:[Complet
ijonParametersType>
</sid:Servicelype>
</bpmnext2:ServiceTypeEntity>
</bpmn:extenslionElements>
</bpmn:partietpant>
<bpmn:partieipant name="Process Content SP - TVM Configure"
HrocessRef="mpegm:process content sp">
<bpmfsextensionElements>
Lbpmnext2:ServiceTypeEntity>
<sid:ServiceType id="tvm configure service type">
<sid:Identifier>urn:mpeg:mpegM:service-type:03-tvm-
NS42011:TVMConfigue</sid:Identifier>
<sid:Name>TVM Configure</sid:Name>

<sid:RequestParametersType>tvm: TVMConfigureRequestParametersType</sid:RequestParametersTyp
e>
</sid:ServiceType>
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>

</bpmn:participant>

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

© ISO/IEC 2013 — All rights reserved 35


https://standardsiso.com/api/?name=f682b2fdb8f33960c6d35536d74475ef

ISO/IEC 23006-5:2013(E)

<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>

bomnext2:ScrvziceTuncbntit
s s

</bpmn:extensionElements>
</bpmn:participant>

<bppn:messageFlow id="tvm get configuration request message flow"
sourceRpf="tvm client" targetRef="tvm start" messageRef="mpegm:process content~¥equest">
<ppmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm get configuration service type</mpegm:ServiceTypeRef
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
</bpmn:messageFlow>
<bppn:messageFlow id="process content request message flow"
sourceRpf="tvm get configuration send request" targetRef="mpegfiprocess content sp"
messageRef="mpegm:process content request">
<ppmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm get configuratidm _service type</mpegm:ServiceTypeRef
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
</bpmn:messageFlow>
<bppn:messageFlow id="process content complietion message flow"
sourceRef="mpegm:process content sp" targetRef="tvm get configuration receive completion"
messageRef="mpegm:process content completion">
<ppmn:extensionElements>
<bpmnext2:ServiceTypeEntityp>
<mpegm: ServiceTypeRef>#tvm get configuration service type</mpegm:ServiceTypeRef
</bpmnext2:ServiceTypeEatity>
</bpmn:extensionElement$>
</bpmn:messageFlow>
<bppn:messageFlow id=ltym get configuration completion message flow"
sourceRgf="tvm get confildquration send completion" targetRef="tvm client"
messageRef="mpegm:proc€ss content completion">
<ppmn:extensipnFElements>
<bpmnext2sServiceTypeEntity>
<mpedm3i)ServiceTypeRef>#tvm get configuration service type</mpegm:ServiceTypeRef
</bpmRExt2:ServiceTypeEntity>
</bpmntextensionElements>
</bpmiymessageFlow>

<bpmn:messageFlow 1d="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">
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<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">

bomn:coxtensionbFloment
T

<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm configure service type</mpegm:ServiceTypeRef>
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
</bpmn:messageFlow>
<bpmn:messageFlow id="tvm configure completion message flow"
gourceRef="tvm configure send completion" targetRef="tvm client"
essageRef="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"

<bpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm command\ service type</mpegm:ServiceTypeRef>
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
</bpmn:messageFlow>
<bpmn:messageFlow id="process centent request message flow"

()]

ourceRef="tvm command send requeSt" targetRef="mpegm:process content sp"

=

essageRef="mpegm:process content request">
<bpmn:extensionElements>
<bpmnext2:ServicelypeEntity>
<mpegm:ServicéTypeRef>#tvm command service type</mpegm:ServiceTypeRef>
</bpmnext2:ServiceTypeEntity>
</bpmn:extenslionElements>
</bpmn :messageflow>
<bpmn:messageFlow id="process content response message flow"
sjourceRef="mpegm: process content sp" targetRef="tvm command receive response"
essageReffimpegm:process content response'">

=

<hbpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm command service type</mpegm:ServiceTypeRef>
</bpmnext2:ServiceTypeEntity>

tfargetRef="tvm command receive request" messageRef="mpegm:process content request">

</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>
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<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>

<bp'nn-m1:c acellow id="+tvuvm command compnletion messacge flow"
S T

sourceRpf="tvm command send completion" targetRef="tvm client"
messageRef="mpegm:process_content completion">
<ppmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm command service type</mpegm:ServiceTypeRe£X
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
</bpmn:messageFlow>
</bpmh:collaboration>

<bpmnfprocess isExecutable="false" id="tvm sp"

definitfonalCollaborationRef="tvm collaboration">

<bppn:startEvent id="tvm start" name="Start">
<pbpmn:messageEventDefinition/>

</bpmn:startEvent>

<bppmn:sequenceFlow sourceRef="tvm start"
targetRpf="tvm get configuration sub process"/>

<bppun:subProcess id="tvm get configuration sub pxocess">
<ppmn:receiveTask id="tvm get configuratiomnqxeéceive request" name="TVM Get
Configufation - Receive Request"/>
<pbpmn:sequenceFlow sourceRef="tvm get ¢coffiguration receive request"
targetRpf="tvm get configuration send request"/>
<ppmn:sendTask id="tvm get configuration send request" name="TVM Get Configuration ft
Send Refjuest"/>
<pbpmn:sequenceFlow sourceRef=/tWn get configuration send request"
targetRpf="tvm get configuration rec€ive completion"/>
<ppmn:receiveTask id="tvmgget configuration receive completion" name="TVM Get
Configufation - Receive Complétion"/>
<pbpmn:sequenceFlow sourdeRef="tvm get configuration receive completion"
targetRpf="tvm get configlration send completion"/>
<pbpmn:sendTask id¢"#vm get configuration send completion" name="TVM Get
Configufation - Send.CGmpletion"/>

</bpmn:subProcess>

<bppn:sequendgklow sourceRef="tvm get configuration sub process"
targetRpf="tvm&is'configure requested"/>

<bppn:eventBasedGateway id="tvm is configure requested" name="Configure requested?"/>

<bppn SequenceFlow sourceRef="tvm is configure requested"
targetRpE=yJtvm configure sub process" name="Yes"/>

<bpmn:sequenceFlow sourceRef="tvm 1s 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"/>
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<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"/>

bromn:subProcess id="+tum ommand -sub nroccgg!
a i

<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"
tlargetRef="tvm command receive response"/>
<bpmn:receiveTask id="tvm command receive response" name=YPVM Command - Receife
Response" />
<bpmn:sequenceFlow sourceRef="tvm command receive response"
tlargetRef="tvm command send response"/>
<bpmn:sendTask id="tvm command send response" nameE)'TVM Command - Send Responlse"/>
<bpmn:sequenceFlow sourceRef="tvm command send.ré€sponse"
tlargetRef="tvm command receive completion"/>
<bpmn:receiveTask id="tvm command receive cQmpletion" name="TVM Command - Recgive
Jompletion"/>
<bpmn:sequenceFlow sourceRef="tvm commagmgd receive completion"
tlargetRef="tvm command send completion"/>
<bpmn:sendTask id="tvm command sendycompletion" name="TVM Command - Send
Jompletion"/>
</bpmn:subProcess>
<bpmn:sequenceFlow sourceRef="t\m command sub process" targetRef="tvm success"/
<bpmn:endEvent id="tvm success" name="Success"/>
</bpmn:process>
/bpmn:definitions>

¢.2 Syntax of Seryice Type data format

?xml version=%1.0" encoding="UTF-8"?>
schema xmims="http://www.w3.0rg/2001/XMLSchema" xmlns:mpeg7="urn:mpeg:mpeg7’:schemal:2004"
Imlns:diasurn:mpeg:mpeg21:2003:01-DIA-NS" xmlns:mpegmb="urn:mpeg:mpegM:schema:01l-base-
NS:2012"% xmlns:tvm="urn:mpeg:mpegM:service-type:03-tvm-NS:2012"
HargetNamespace="urn:mpeg:mpegM: service-type:03-tvm-NS:2012"

q

lementFormDefault="qualified" attributeFormDefault="unqualified">
<import namespace="urn:mpeg:mpeg7:schema:2004"
schemalLocation="http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
7 schema files/mpeg7-v3.xsd"/>

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

<import namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
schemaLocationhttp://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-
21 schema files/dia-2nd/UED-2nd.xsd"/>
<U—— #i###4EH44HHHEHAHHAH A S A AR SR A A A ERE ——>
<!-- TVMGetConfigurationRequestType ==>
SR 8
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<complexType name="TVMGetConfigurationRequestType">
<complexContent>
<extension base="mpegmb:RequestParametersBaseType">
<sequence>
<element name="TVMFunctionIdentifier" type="tvm:TVMFunctionIdentifierType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexTypne
<D= BHH#H#HHHEH A H A A A AR AR >
<!-- | TVMGetConfigurationCompletionType ==
SR A
<compllexType name="TVMGetConfigurationCompletionType">
<copplexContent>
<gxtension base="mpegmb:CompletionParametersBaseType">
<sequence>
<element name="ServiceTypeEntity" type="mpegmb:ServiceTypeEntityType" />
<element name="Configuration" type="mpegmb:RequestParametersBaseType"/>
<element name="DeviceDescription" type="dia:TerminalsType’ minOccurs="0"/>
</sequence>
<attribute name="tvmFunctionName" type="string"/>
<attribute name="tvmFunctionVersion" type="string"/>
<[extension>
</cpmplexContent>
</complexType>
SR 6
<!-- | TVMConfigureRequestType ==>
<l—— FH####44HHAHHAH A F A AR A A A A D >
<compllexType name="TVMConfigureRequestType">
<copplexContent>
<pxtension base="mpegmb:RequestParametérsBaseType">
<sequence>
<element name="TVMFunctionIdentifier" type="tvm:TVMFunctionIdentifierType"/>
<element name="Configuration" type="mpegmb:RequestParametersBaseType"/>
</sequence>
<fextension>
</cpmplexContent>
</complexType>
<l—— FH##H#4HHAHHAHEHAFEAFR A A A S A AR >
<!-- | TVMCommandRequestType ==>
<l—— FH#FH#4HHAHHHEREH A A SR A A A R >
<complexType names“TVMCommandRequestType">
<copplexContents>
<pxtensidn )base="mpegmb:RequestParametersBaseType">
<sequence>
Lelement 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>

S iiidiiididdiddidddddddddddidiiddiidiiiididiiiiiiiiiine

Ll==

General Definitions: Capabilities -—>

<U—— H###H4HHHHHHHEAE AR AHAE AR A A E AR A >
<!-- Definition of TVMFunctionIdentifierType -->
<simpleType name="TVMFunctionIdentifierType">
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<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" />

sSequence
T

</extension>
</complexContent>
</complexType>
<!-- Definition of ContentIOCapabilitiesBaseType -—>
<complexType name="ContentIOCapabilitiesBaseType" abstract="true">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="ContentIOType" type="mpeg7:ControlledTermUseType" minOccurls="0"
maxOccurs="unbounded">
<annotation>
<documentation xml:lang="en">Suggested ClassificationScheme:
"urn:mpeg:mpegM:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCS"KYdocumentation>

</annotation>
</element>
</sequence>
</extension>
</complexContent>
</complexType>
<!-- Definition of SourceCapabilitiesType -->
<complexType name="SourceCapabilities®ype">
<complexContent>
<extension base="tvm:ContentIOCapabilitiesBaseType"/>
</complexContent>
</complexType>
<!-- Definition of TargetCapabilitiesType -->
<complexType name="TargetCapabilitiesType">
<complexContent>
<extension base="gvm:ContentIOCapabilitiesBaseType"/>
</complexContenft>
</complexType>
<U—— #H##44E4FEEHHEHAH A A S A AR AR >
<!-- General/ Definitions: Command ==>
<= Hf# A AR R R >
<!-- Definition of CommandCodeType -->

<simpleType name="CommandCodeType">
<restriction base="NMTOKEN">
<enumeration value="INIT"/>

<enumeration value="START"/>
<enumeration value="STOP"/>
<enumeration value="APPLY"/>
<enumeration value="RESET"/>

</restriction>
</simpleType>
<U—— ##F##H4HFHAERAHAEHAHHAF AR AR A A A H A AR ——>
<!-- General Definitions: Network -——>
<U—— ##H##H44HHAEHHHAHHAHHHFHHERAHASH A H A S E RS EREE ——>
<!-- Definition of NetworkInterfaceType -->

<complexType name="NetworkInterfaceType">
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<simpleContent>
<extension base="tvm:CIDRType">
<attribute name="name" type="NCName"/>
</extension>
</simpleContent>
</complexType>
<!-- Definition of CIDRType -->
<simpleType name="CIDRType">
<restriction base="string"/>
</Sim'1‘la"l"_‘pa
</schemp>

C.3 Semantics of Service Type data format

Semanti¢s of the TVMGetConfigurationRequestType:

Name Definition

TVMGetfConfigurationReque Parameters for the mpegm: ProcessContentRequest message of
stType Service Type "TVM Get Configuration®
TVMGetConfigurationRequestilype extends

mpegmb : RequestParametersBaseType.

TVMFunfctionIdentifier Identifies the TVM Processor and the actual TVM Function.

Semanti¢s of the TVMGetConfigurationCompletionType:

Name Definition

TVMGetfConfigurationCompl _Rarameters for the mpegm:ProcessContentCompletion message of
etionType Service Type "TVM Get Configuration".
TVMGetConfigurationCompletionType extends

mpegmb : CompletionParametersBaseType.

ServickeTypeEnt ity Service Type of the Process Content elementary service instance,
typically indicated via identifier.

Configuration Current configuration of the requested TVM Function. The type must

anp|y with the mparjmh~DQq11Qc+D: V:maforc"r‘flpo of the

ServiceTypeEntity.

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.
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Name

Definition

tvmFunctionName

Descriptive name of the TVM Function.

tvmFunctionVersion

Indicates the version of the TVM Function.

(ds

emantics of the TVMConfigureRequestTlype:

Name

Definition

[VMConfigureRequestType

Parameters for the mpegm: ProcessContentRequast message [of

mpegmb :RequestParametersBaseType.

Service Type "TVM Configure". TVMConfigureReguestType extends
mpegmb : RequestParametersBaseType.
[VMFunctionIdentifier Identifies the TVM Processor and the actual TVM Function.
Configuration Updated configuration for the specified TVM Function. The tyge must
comply with the mpegmb:RequestParametersType ¢f the
ServiceTypeEntity defined in the
TVMGetConfigurationCompletionParametersType of the
preceding mpegm: ProcessContentCompletion message of [Service
Type TVM Get Configuration.
Yemantics of the TVMCommandRequestType:
Name Definition
[VMCommandRequestType Parameters for the mpegm: ProcessContentRequest message [of
Service Type "TVM Command". TVMCommandRequestType extands

[VMFunctionIderitifier

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.
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Semantics of the TVMFunctionIdentifierType:

Name Definition

TVMFunctionIdentifierTyp Type for identification of the TVM Processor and the actual TVM
e Function.

Semanti¢s of the NetworkInterfaceCapabilitiesType:

Name Definition

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

NetworfkInterface Identifies a network interface and the end-point to which the device is
currently connected.

Semanti¢s of the ContentIOCapabilitiesType:

Name Definition

ContenftIOCapabilitiesTyp Abstract top-level type for the representation of supported content
e input/output types. ContentIOCapabilitiesType extends
dia:TerminglCapabilityBaseType.

Conten[tIOType Indicates™ a supported content input/output type. An example of a
Classification Scheme is the TVMContentlOTypeCS
(urn:mpeg:mpegM:cs:02-ST-tvm-
NS:2012:TVMContentIOTypeCS) defined in C.5.1

Semanti¢s of the SourCeCapabilitiesType:

Name Definition

SourcevayabLlLthoTyyc Tup-Icch typc for-the represer rtationof auppwtcd illput typcb.
SourceCapabilitiesType extends
dia:TerminalCapabilityBaseType.
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Semantics of the TargetCapabilitiesType:

Name

Definition

TargetCapabilitiesType

Top-level type for the representation of supported output types.

TargetCapabilitiesType extends
dia:TerminalCapabilityBaseType.

Semantics of the CommandCodeType:

Name

Definition

CommandCodeType

Command code that shall be executed by thé |SP. Possible val
shown in

Table 1.

lies are

(ds)

emantics of the NetworkInterfaceType:

Name

Definition

NetworkInterfaceType

Network interface to which a device is connected.
NetworkInt@rfaceType extends CIDRType.

[D

Identifier of the network interface, unique per device (e.g., "ethQ").

(d)s)

emantics of the CIDRTypef

Name

Definition

"IDRType

Classless Inter-Domain Routing (CIDR) notation for IP addresses
"192.0.2.0/24" or "2001:db8::/32").

eg.

Table T — Possible values of the CommandCodeType.

Command Code Definition
INIT Initialize the device (if applicable).
START Start processing.
STOP Stop processing.
APPLY Apply new configuration to a running operation.
RESET Reset the device (e.g., for error recovery).
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