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Foreword

ISO (the International Organization for Standardization) and

IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gov
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ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inforn
B0 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.
5k of the joint technical committee is to prepare International Standards:Draft Internz
opted by the joint technical committee are circulated to national bodies forvoting. Publicat

al Standard requires approval by at least 75 % of the national bodies gastihg a vote.
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d IEC shall not be held responsible for identifying any or all sueh-patent rights.
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e SC 29, Coding of audio, picture, multimedia and hypermedia information.
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Introduction

6-5:2013(E)

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
on the same set of technologies accessible from the middleware.

are all based

ISO/IEC 23006 was referred to as MPEG Extensible Middleware (MXM) in its first edition, and it specified an

architecture (Part 1), an API (Part 2), a reference software (Part 3) and a set of protocolsig

SPT applications that can run on MSPT devices, such as Advanced IPTV Terminals (Al]
the existence of a standard MSPT application AR;

MISPT devices executing MSPT applications'thanks to the existence of a standard MSPT arg

MSPT engines thanks to the existence.of standard MSPT architecture and standard APlIs;

mnovative business models because of the ease to design and implement media-handling

W
MPEG technologies.

which MXM

edition, and it
ice Oriented
ices (Part 5).

vanced IPTV
chnologies to

of users in a
bility for third

['s), thanks to

hitecture;

value chains

hose devices interoperate . because they are all based on the same set of technologi¢s, especially
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Information technology — Multimedia service platform
technologies —

Part 5:
Service aggregation

1

[ds)

jcope

This part of ISO/IEC 23006 specifies the technology enabling the combination of Elementary Services (ESs)
to bujld Aggregated Services (ASs). It is worth noting that it does net .impose the use qf any set of
technplogies but provides a methodology which defines the basic steps forthe definition of new ASs and gives
some|representative examples to help in the understanding of the methodology.

It als¢ describes the mechanism for registration of ASs and new ‘ESs not present in ISO/IEC R3006-4. The

servides registered could be then used in the same way as thé)ones defined in ISO/IEC 23006-4 for further
usage, for instance, for the development of new Aggregated-Services.

2 Normative references
The following documents, in whole or in part, are normatively referenced in this document and are
indisgensable for its application. For dated references, only the edition cited applies. For undategd references,
the lafest edition of the referenced documént (including any amendments) applies.

ISO/IEC 23006-4, Information technology — Multimedia service platform technologies — Part 4: Elementary
serviges

3 Terms, definitions and abbreviated terms

3.1 |Terms andidefinitions

For the purposes of this document, the following terms and definitions apply.

3141
aggregated service
service resulting from the combination of Elementary Services or other External or Aggregated Service

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 1
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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

3.1.5

device

hardware/software or simply software apparatus that enables a user to play a role in multimedia value chains
3.1.6

event

performance pf a specified set of functions or operations

3.1.7
entity
one of the fgllowing elements in the multimedia value chain: content, contract; dévice, event, license,
service, and [user

3.1.8
governance
ability to contfol, direct or oversee the behavior of each entity or operation in an multimedia value chain

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

3.1.10
protocol
set of rules and data format used by two devices te‘Communicate

3.1.1
resource
individually identifiable asset or a sequence of assets

EXAMPLE: A video or audio clip,sa\3D synthetic scene, an image, a textual asset, a 2D LASeR scene, a web
page, a singlg¢ program or a full24 hour programming of a TV broadcast, a script or executable etc.

3.1.12
right
ability of a usier to perfoerm an operation in the multimedia value chain

3.1.13
role
ability of a user 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

ISO/IEC 23006-5:2013(E)

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 tI_&Lde:md.hm;inhLmauau_aUamgd_m.an_enﬁfy
3.1.1

user
any pprticipant in multimedia value chains

3.1.20
value chain

collegtion of users, including creators, end users and service providers, “that conform to

ISO/IEC 23006

3.2 |Abbreviated terms
For the purposes of this document, the following abbreviatedterms apply:

API Application Programming Interface

AS Aggregated Service

BPMIN Business Process Model and Notation

DI Digital Item

DIDL| Digital ltem Declaration Language

ES Elementary Service

IPTV| Internet Protocol Television

MPEG Moving Picture ;Experts Group

MSPT Multimedia Service Platform Technologies
OMG| ObjectManagement Group

RA Registration Authority

SP Service Provider
URI Uniform Resource Identifier
URL Uniform Resource Locator

XML Extensible Markup Language

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

41

Namespaces

The value 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:mpeqg:mpegM: schema:06-bpmn-ext-st-NS:2012

4.2 Namespace convention

For clarity, th

xml:" and
"http://ww

and is not its¢lf bound to any namespace name.

"xsi:" prefiX
http://www
or examples

In particular,
normally requ

Unless spedq
"urn:mpeg:

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

'xmlns:" are normative prefixes defined in [2]. The prefix "xml1:" is by definition”boy
. w3.0rg/XML/1998/namespace". The prefix "xmlns:" is used only for namespace bir

is not normative. It is a naming convention in this document to refér to an element
.w3.0rg/2001/XMLSchema-instance namespace. All other prefixes used in either th
f this specification are not normative, e.g., "mpegmb:", "opmn:".
most of the informative examples in this specification are provided as XML fragments witho
ired XML document declaration and, thus, miss a correct namespace binding context decld

ified otherwise, all unqualified descriptions fragments assume the default name
npegM: schema:02-service-NS:2012"

nd to
dings

bf the
e text

ut the
ration.

Epace

In these desgriptions fragments the different prefixes are bound to the namespaces as given in Table 1. The
schema locatfions of the namespaces in Table 1 are only‘an informative indication as schema location$ may
change over fime.
Table 1 — Mapping of prefixes to namespaces used in examples and text.
Prefix Corresponding namespace Schema location
xsd http://www.w3.0£g/2001/XMLSchema
xsi http://www.w3Vorg/2001/XMLSchema-instance
dia urn:mpeqg:mpeg21l:2003:01-DIA-NS http://standards.is¢.
org/ittf/PubliclyAvai
lableStandards/MPEGT
21 schema files/diat
2nd/UED-2nd.xsd
bpmn http://www.omg.org/spec/BPMN/20100524/MODEL | http://www.omg.org/$p
ac/BDPMN/20100Q0501 BDRVN
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.

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

case
XML
XML

XML
notati

4.4

The N
Aggre

Regis
ISO/I
5 (
The

identi
MSP

etter.
Schema definitions are represented with orange amber background color and a double line
bxamples are represented with gray background color and a single line black berder.

nfosets of MPEG-7 Classification Schemes, XML declarations of Service;Types and BH
bns are represented with gray background color and a double line black border.

MPEG-M Elementary and Aggregated Services Registration Authority

gated Services.

tration of Elementary and Aggregated Services shall follow the guidelines included in
FC 23006.

Dverview

cope of the MSPT is to support the“service providers’ drive to deploy innovative multim
ying a set of ESs and defining,_the corresponding set of protocols and APIs to enable a
[ value chain to access those.services in an interoperable manner. This part of ISO/IEC 23

a methodology to describe the aggregation of Services in MSPT. The aim of this methodology i

users
comn

ISO/I
Stano
comp
ISO/I
I1ISO/I
ISO/I

and Service Providers (SPs) in the definition of ASs that fit their needs and provide the
on understanding between the different parties involved in the service.

FC 23006-4 defines‘a set of ESs that shall be used in MSPT value chains. However, this
ard allows for_external organizations to define additional Services. An Aggregated Se
bsed of ope~or more Services. These composing Services can be either Elementary
FC 23006-4:2012), Aggregated Services themselves or external Elementary Services n
FC 23006-4:2012 but described following the same design principles as ESs, as defing
FC,23006-4:2012.

black border.

MN 2.0 XML

IPEG-M Services RA is the organization that supports the registration and request of Elgmentary and

this part of

edia services
Ny user in an
006 specifies
5 to help both
means for a

International
rvice can be
Services (cf.
pt present in
d in 5.1.3 of

The underlying idea is that, using TISO/TEC 23006-5 Aggregated Services definition methodology, a user may
define his service requirements for a specific MSPT value chain as an aggregated service and give them to a
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:

Clause 6 specifies how Aggregated Services should be defined and registered.

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

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

6.1 Introduction

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

g the

methodology to be used for its definition, the MPEG-M Registration Authority for new Elementary and

Aggregated Services and some examples to clarify the usage of the methodology.

6.2 Methodology

This subclauge g ggreg
Aggregated $ervices takes some elements from the General Service Definition for Elementary Servig
specified in 5]1.3 of ISO/IEC 23006-4:2012, but it also needs some specific steps. They are describedin
as follows.

ition of

es as
detail

Aggregated $ervices may define their own messages in addition to those that are used.by the composing
Elementary Services. The messages of Aggregated Services must be specified following the rules provigled in
5.1.3 of ISO/IEC 23006-4:2012.
The methodoJogy for the definition of new aggregated services comprises the following steps:
1) Provision| of a narrative description of the actions that the Service perferms, that is, a general textual
descriptign of the use case or scenario to be described as AS.
2) ldentificafion of Elementary and Aggregated Services that are-part of the AS to be defined. Thes¢ ESs
and ASs fould be:
2.1) ESs|described in ISO/IEC 23006-4:2012 and/or ASs.described in ISO/IEC 23006-5.
2.2) MPEG-M compliant ESs and/or ASs registerediin the Registration Authority (RA) described in 6.3 of
this part ¢f ISO/IEC 23006.
2.3) Extgrnal ESs specifically defined for-the AS being defined. In this case, the messages myst be
specified|following the rules provided in, 5:1.3 of ISO/IEC 23006-4:2012. This new ESs can be registered
in the RA| described in 6.3, for further Gse.
3) Provision| of a textual description, of the AS service workflow describing interaction between Client and
Service Rrovider making use ‘ofithe following table:
SteTs Service’invoked Client + Message Semhclzle Provider + Description
essage
Order of the |‘Elementary (ES), | Who is taking the Who is taking the Textual
operatigns External Client’s role and Service Provider role description of
involvedl. (EES) or which message is and which message is | what is done |n
Aoaraaatad cant Maoccana ic cant Maoccana ic anly thic ctan
Aggregated sent—M e-is sent-Message-is-only this-step-
service (AS) only indicated when | indicated when
involved. ES, Client is making a Service Provider is
EES orASis 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).
6 © ISO/IEC 2013 — All rights reserved
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[Optional] Service workflow XML serialization (see Clause 7 for guidelines).

6-5:2013(E)

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
with ISO/IEC 23006-4:2012 and for those AS that want to be compliant with ISO/IEC 23006-5. Furthermore,

the re

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

The ilLformation required for the registration of an ES is the one described in 5.1.3 of ISO/IEC.2

which
corre

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

1

This
infor
comp
list of|
proce)

6.4

6.4.1

The €
a new

The A
dividg
descr|
be ex
devic

6.4.2
Step

In thig
video

applig

is protocol, service, formal representation, including the service workflow. \diagn

sponding XML serialization.

art of ISO/IEC 23006 supports the scenario where there is a global authority for storing

ation. This authority will be established for permitting the obtaining‘of this information tg
iant applications. With this, applications will be able to access and\uUsé the registered ESs

ISO registration authorities can be found at http://www.iso.org/iso/maintenance_agencies.
5s of registration can be found in Annex A.

Examples

Introduction

xample described in this subclause illustrate§’how the methodology has to be applied to th
AS formed by existing ES.

S defined next represents a web-based application for selling and purchasing digital obje
d into two differentiated use cases or scenarios, the seller use case and the buyer use c
bed in this subclause for completeness. It is worth noting that the described web-based a
pcuted on different kinds of devices (PC, smartphone, etc.) but the resulting AS is indepen
e used by the client to interaet with the service provider.

Application of the-methodology to the seller use case
. Narrative description

use case)a content creator wants to register some multimedia content she has created
phote-er a combination of them) for putting it on sale. To do so, she connects to

3006-4:2012,
am, and its

ESs and ASs
all MPEG-M
and ASs. The
The detailed

e definition of

cts. It can be
hse. Both are
pplication can
dent from the

music score,
A web-based

ation.which is the front-end to a MPEG-M compliant system which provides her with th

reque

functionality

sted; that is, content registration, content storage, licensing capabilities and event repgrting, among

others.

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
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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. | Authentieate—RAS-Clent Adthentieate-Yser Atthenticate—Hser—SP—ti to
User (ES) SP authenticate RAS Client wi?f the
AuthenticateUse | information provided. If response is
rResponse negative, AS stops here,
3. Crepte RAS Client Create Content SP RAS Client provides the required
Corntent (ES) information 40 create some
CreateContentRequ : . .
content. This™ information | may
est .
include content metgdata,
resources”and licenses (offgrs at
this_step).
4. Crepte RAS Client Create Content SP Create Content SP createg the
Cortent (ES) CreateContentRe § content with the information| sent
sponse from client. If this operation is not
successful, AS stops here.
5. Identify RAS Client Identify Content SP | RAS Client requests an ideptifier
Cortent (ES) IdentifyContentRe for the newly created content.
quest
6. Identify RAS Client Identify Content SP | Identify Content SP generatgs an
Cortent (ES) IdentifyContent | identifier for the content. If this
Response operation is not successfull AS
stops here.
7. Store RAS Client Store Content SP RAS Client requests content fo be
Corntent (ES) StoreContertReque stored.
st
8. Store RAS Client Store Content SP Store Content SP stores| the
Cortent (ES) StoreContentRes | identified content sent by| the
ponse client. If this operation if not
successful, AS stops here.
9. Store Event RAS Client Store Event SP RAS Client requests event fo be
(ES StoreEventRequest ig{ﬁihflpﬁnf¥¥ils done in
Pu'u'l\.’l AAALLE) \JL\.’rJ T I}.
10. | Store Event RAS Client Store Event SP Store Event 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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Steps _SerVIce Client + Message Service Provider + Description
invoked Message
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.
st
14—Stere-License+RAS-Client Store-Hieense-SR Store—Lieense—SF stores  the
(ES) StoreLicenseRes | licenses sent by RAS|Client. If this
ponse operation is not\ sug¢cessful, AS
stops here.
1%. | Store Event RAS Client Store Event SP RAS Client/requests |event to be

(ES)

StoreEventRequest

stored;

16. | Store Event
(ES)

RAS Client

Store Event SP
StoreEventRespo
nse

Store’ Event SP stor
informing of the licens

s an event
bs stored.

Step

1. Formal description of the service workflow

The methodology does not define which representation has to be used for the formal description
workflow, just that a diagram and an optional XML sérialization should be provided. In this exa

2.0is

This description is as follows:

used for the formal description of the proposedAS (see Clause 7 for details).

of the service
mple, BPMN

[ user information [ content + Response 7161 + Response [ centiiea D1 + Response: [ ticense Parameters + Response  [N]-License + Di Ref + Repponse
RAS_Client User RAS_Client | Content Created?, RAS_Client Content Identified? RAS_Cliont Content Stored? RAS_Client License Created? RAS_Client License Stdred?
Authenticate Create Content Identify Content Store Content Create License Store Licsnse 4<
RAS_Start 3 Create_Content_ Identify_Content_ Store_Content Create_License_ Smm_;eense_ . ER+ RASEnd
- User_SP sP sP TSP sp b b ‘Response
o o —— :
; T ; : y ] RAS_Client
5] Resoonse o [ centivea 01 2] storea 0 RAS_Client = License B i Location ( ~I -
RAS tore Event
RAS_End_Error RAS_End_Error RAS_End_Error RAS_End_Error | Store Event RAS_End_Error 'S_End_Krror| Store Event
Store_Event, Store_Event_
P sp
-
[ Resu = Resut
BPMN-2.0 XML serialization

<bpmn:definitions id="RAS Choreography" name="RAS Choreography" targetNamespace="ras"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:di="http://www.omg.org/spec/DD/20100524/DI"
xmlns:dc="http://www.omg.org/spec/DD/20100524/DC"
xmlns:semantic="http://www.omg.org/spec/BPMN/20100524/MODEL"

xmlns:mpegm="urn:mpeg:mpegM:service:0l-service-NS:2012">

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

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

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

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

<bpmn: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"

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

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

id="create c

<bp
id="identify

<bp
id="identify

<bpmn

id="store co
<bpmn
id="store co
<bpm
id="create 1
<bp
id="create 1
<bp
id="store ev
<bp
id="store ev
<bpmn
id="store 1i
<bpmn
id="store 1i
<bpm
id="store ev
<bp
id="store ev
<bp
parallelMult

</bp
<bpmn
id="authenti

ntent rsSp e dage T1Oow messadgerel="nmpedi. credte Content IreSponset

n:messageFlow sourceRef="ras client" targetRef="identify content sp"

| content req message flow" messageRef="mpegm:identify content request"/>
h:messageFlow sourceRef="identify content sp" targetRef="ras client"

| content rsp message flow" messageRef="mpegm:identify content response"/>
n:messageFlow sourceRef="ras client" targetRef="store content sp"

tent req message flow" messageRef="mpegm:store content request"/>
n:messageFlow sourceRef="store content sp" targetRef="ras client”

tent rsp message flow" messageRef="mpegm:store content responsel/3»
n:messageFlow sourceRef="ras client" targetRef="create licensesp"

j cense req message flow" messageRef="mpegm:create license r€guest"/>
n:messageFlow sourceRef="create license sp" targetRef="rds”client"

| cense _rsp message flow" messageRef="mpegm:create licerse ‘response"/>
n:messageFlow sourceRef="ras client" targetRef="store ‘event sp"

bnt req message flow" messageRef="mpegm:store evertyxequest"/>
n:messageFlow sourceRef="store event sp" targetRef="ras client"

bnt rsp message flow" messageRef="mpegm:storelévent response"/>
n:messageFlow sourceRef="ras client" targetRef="store license sp"
ense_req message flow" messageRef="mpegmi&tore license request"/>
h:messageFlow sourceRef="store license sp" targetRef="ras client"

bense rsp message flow" messageRef="mpegm:store license response"/>
n:messageFlow sourceRef="ras client™ targetRef="store event sp"

bnt req message flow2" messageRef="mpegm:store event request"/>
n:messageFlow sourceRef="store “event sp" targetRef="ras client"

bnt rsp message flow2" messhgeRef="mpegm:store event response"/>
n:startEvent id="RAS St@rf" isInterrupting="true" name="RAS Start"
fple="false">

<bpmn:outgoing>autRenticate user ES</bpmn:outgoing>

n:startEvent>

n:choreographyTaek initiatingParticipantRef="ras client" name="Authenticate User"

ate user_ task!™

<bpmn:outg®ing>is user authenticated</bpmn:outgoing>

<bpmni;participantRef>ras client</bpmn:participantRef>
<bpnn:participantRef>authenticate user sp</bpmn:participantRef>
<bphn:messageFlowRef>authenticate user req message flow</bpmn:messageFlowRef>
DPHITTIme ager LIOWREL dut[leIltlLdteiubelil bpimebbdgeirlow DOPIITTme dader IOWREL

</bpmn: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>

10
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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>

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

id="gw content created">

BPM : TNCOMINg> 15 _CONTENT Created</ bpmmn: tncoming
<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>

<bpmn:choreographyTask initiatingParticipantRef="ras client" (name="Identify Contgnt"

id="iflentify content task">
<bpmn:incoming>content created yes</bpmn:incoming>
<bpmn:outgoing>is content identified</bpmn:outgoing>
<bpmn:participantRef>ras client</bpmn:participartRef>
<bpmn:participantRef>identify content sp</bpmn:participantRef>
<bpmn:messageFlowRef>identify content reqg/message flow</bpmn:messageFlowRef>
<bpmn:messageFlowRef>identify content rsp’méssage flow</bpmn:messageFlowRef>

</bpmn:choreographyTask>

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

id="gp_content identified">
<bpmn:incoming>is content identIfied</bpmn:incoming>
<bpmn:outgoing>content identififed yes</bpmn:outgoing>
<bpmn:outgoing>content iderpt¥fied no</bpmn:outgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="RAS,En& Error" id="end not identified">
<bpmn:incoming>contént identified no</bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

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

id="sfore content taski>

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

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

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

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

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

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

DPIITTCIIOreogrdpllyldsk
<bpmn:exclusiveGateway gatewayDirection="Unspecified" name="Content Stored?"
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>
<bpmn:participantRef>create license sp</bpmn:participantRef>

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

DPMN : MESSagerl LIOWREL >Create I1CENSE ISP MEsSsage L IOoW/ Dpmn  MESSager IOWRET

</bppmn:choreographyTask>

<bpmn:choreographyTask initiatingParticipantRef="ras client" name="Store Event"
id="store eve¢nt 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:messageFloWRetf>
<bpmn:messageFlowRef>store event rsp message flow</bpmn:messageElowRef>

</bppn:choreographyTask>

<bpmh:exclusiveGateway gatewayDirection="Unspecified" name="Ligense Created?"
id="gw licenpe created">
<bpmn:incoming>is license created</bpmn:incoming>
<bpmn:outgoing>license created yes</bpmn:outgoing>
<bpmn:outgoing>license created no</bpmn:outgoing
</bphn:exclusiveGateway>
<bpmn:endEvent name="RAS End_ Error" id="end no_liecense">
<bpmn:incoming>license created no</bpmn:inceming>
<bpmn:errorEventDefinition/>

</bppn: endEvent>

<bpmn:choreographyTask initiatingParticipghtRef="ras client" name="Store License"
id="store ligense task">
<bpmn:incoming>license createdyes</bpmn:incoming>
<bpmn:outgoing>event and licen&e stored</bpmn:outgoing>
<bpmn:participantRef>ras cli®nt</bpmn:participantRef>
<bpmn:participantRef>stlorg’ license sp</bpmn:participantRef>
<bpmn:messageFlowRef>Store license req message flow</bpmn:messageFlowRef>
<bpmn:messageFlowR&f>store license rsp message flow</bpmn:messageFlowRef>

</bppn : choreographyZask>

<bpmnh:exclusiveGatewdy gatewayDirection="Unspecified" name="License Stored?"
id="gw_licenpe stored">
<bpmn:ineeMming>event and license stored</bpmn:incoming>
<bpmn;outdoing>license stored yes</bpmn:outgoing>
<bpnin:putgoing>license stored no</bpmn:outgoing>

</bphn¥exclusiveGateway>

<pr ITEINIALVEITU Tidllle="RKA 7]‘1.[1(17]‘_.][][()][ 1d= enuﬁnoi EOIeQillLeII =
<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>

12 © ISO/IEC 2013 — All rights reserved
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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"/>
<bpmn:sequenceFlow sourceRef="authenticate user task" targetRef="gw user authenticate"

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

DPIMI : SEqUENCer 10W SOUTCERer="gW_USEer_aUCtnenticate CargertRer—-create_content_tagk"
name=['Yes" id="user authenticate yes"/>
<bpmn:sequenceFlow sourceRef="gw user authenticate" targetRef="end not authé&nticgted"
name=['No" id="user authenticate no"/>
<bpmn:sequenceFlow sourceRef="create content task" targetRef="gw content «€reated'l name=""
id="ip content created"/>
<bpmn:sequenceFlow sourceRef="gw content created" targetRef="identghy content tagk"
name=['Yes" id="content created yes"/>
<bpmn:sequenceFlow sourceRef="gw content created" targetRef="lend not created" nanje="No"
id="cpntent created no"/>
<bpmn:sequenceFlow sourceRef="identify content task" tar¥g&tRef="gw content identilfied"
name=['" id="is content identified"/>
<bpmn:sequenceFlow sourceRef="gw content identified% targetRef="store content tagk"
name=['Yes" id="content identified yes"/>
<bpmn:sequenceFlow sourceRef="gw content ident@ifided" targetRef="end not identifigd" name="No"
id="cpntent identified no"/>
<bpmn:sequenceFlow sourceRef="gw content stere" targetRef="par gw store event corftent"
name=|'Yes" id="content stored yes"/>
<bpmn:sequenceFlow sourceRef="gw_conteW store" targetRef="end not_stored" name='"[No"
id="cpntent stored no"/>
<bpmn:sequenceFlow sourceRef="stoxe' content task" targetRef="gw content store" ngme=""
id="ip content stored"/>
<bpmn:sequenceFlow sourceRef="par gw store event content" targetRef="create licerlse task"
name=['"" id="event and content stoyed"/>

<bpmn:sequenceFlow souréeRef="par gw store event content"
targefRef="store event conteftjtask" name="" id="store event content"/>
<bpmn:sequenceFlqw ‘sourceRef="gw license created" targetRef="store license task" |name="Yes"
id="1ljcense created yes'¥3
<bpmn:sequeneeElow sourceRef="gw license created" targetRef="end no license" namg="No"
id="1ljcense created he"/>
<bpmn:sggltenceFlow sourceRef="create_ license_task" targetRef="gw_license_ created'| name=""
id="ip licensg~Greated"/>
<bpmRrsSequenceFlow sourceRef="gw license stored" targetRef="par gw store event lilcense"
name=['Yes('" id="license stored yes"/>

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

id="1lYcemse _stored 1o
<bpmn:sequenceFlow sourceRef="store license task" targetRef="gw license stored" name=""
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>
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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 Event and
Authorize User

Step 3. Workflow textual description
The service workflow associated to the Buy and Consume Content aggregated service (BAC) is.as follows:
Service . Service Provider + I
Steps i|||voke d Client + Message Message Description
1. Autlenticate | BAC Client Authenticate User BAC Client tries to authenticate in
User (ES) AuthenticateUserR SP the Xstem.
equest
2. Authenticate | BAC Client Authenticate User Authenticate User SP trigs to
User (ES) SP authenticate BAC Client with the
AuthenticateUse | information provided. If response is
rResponse negative, AS stops here.
3. Segrch BAC Client Search Content SP | BAC Client makes a search| over
Cortent (ES) offered content.
Search
ContentRequest
4, Segrch BAC Client Search Content SP | Search Content SP makgs a
Cortent (ES) Search search with the requirements given
ContentResponse | by the BAC Client. If this operfation
is not successful, AS stops here.
5. Crepte BAC Client Create License SP BAC Client provides the required
Licgnse (ES) \ information to create some
CreafelicenseRequ . .
licenses over content found ir| step
est 4
6. Crepte BAC Client Create License SP Create License SP createg the
Licgnse (ES) CreateLicenseRe | license(s) with the information sent
sponse from client. If this operation is not
successful, AS stops here.
7. Storetieense+BACClient Steretieense-SP BAG Client rchcoto license
(ES) StorelLicenseReque 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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Service . Service Provider + . L.
Steps invoked Client + Message Message Description
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 if user is
Yser{ES) AethorizedserRe—authorzed—H-this—epegration is not
sponse successful, AS stops-here.
13. Store Event BAC Client Store Event SP BAC Client requests |event to be
(ES) StoreEventRequest stored.
14. Store Event BAC Client Store Event SP Store Event SP storps an event
(ES) StoreEventRespo | informing of the content
nse consumption.
Step #. Formal description of the service workflow

The methodology does not define which representation has te,be’used for the formal description

workf
20is
The description is as follows:
BPMN 2.0 Diagram
[ user information [ 1nputuery + Response
BAC_Client User BAC_Client Content Found?
Authenticate Search Content
BAC_Start || Authenticate_ Search_Content_
User_SP sP
E<:Response E.:ompumuery

BAC_End_Error

BAC_End_Error

] License Parameters + Response

BAC_Client

Create License

Create_License_
SP

[ icense

License Stored?

License Created? BAC_Client

Store License

Store_License_
SP

o —

E |- Lic Location

BAC_End_Error BAC_End_Error

E<_L1cense + DI Ref + Response

ow, just that a diagram and an optional XML serialization should be provided. In this exd
used for the formal description of the proposed AS¢(see Clause 7 for details).

E<_L\cense + Principal + Rig

BAC_Client

Authorize User
Authorize_User_
SP
—_—

er+ [ Autrorization Resut
Response

BAC_End_Er

BAC_Client

Store Event

Store_Event_
SP

[ Resut

User Authorized?

of the service
mple, BPMN

+ Resource + Response

BAC_End

. ER +
Response

BAC_Client

Store Event

BPMN 2.0 XML serialization

<bpmn
xmlns
xmlns
xmlns
xmlns

xmlns

:definitions id="BAC Choreography" name="BAC Choreography" targetNamespace="bac"

: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:mpeg:mpegM:service:0l-service-NS:2012">

<bpmn:choreography i1d="BAC Service" name="Buy And Consume content">

<bpmn:participant
<bpmn:participant
<bpmn:participant

<bpmn:participant

© ISO/IEC 2013 — All rights reserved

name="BAC Client" id="bac client"/>

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

name="Search Content SP" id="search content sp"/>

name="Create License SP" id="create license sp"/>
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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="authenti
<bpm
id="authenti
<bpm
id="search c
<bpm
id="search c
<bpm
id="create 1
<bpm
id="create 1
<bpm
id="store 1i
<bpm
id="store 1i
<bpm
id="store ev
<bpm
id="store ev
<bpm
id="authoriz
<bpm
id="authoriz
<bpm
id="store ev
<bpm
id="store ev

<bpm

</bp:
<bpm

id="authenti

</bp!
<bpm

id="gw user .

</bp:
<bpm

</bp
<bpm
id="search c

cate user req message flow" messageRef="mpegm:authenticate user request"/>
n:messageFlow sourceRef="authenticate user sp" targetRef="bac client"

cate user rsp message flow" messageRef="mpegm:authenticate user response"/>
n:messageFlow sourceRef="bac client" targetRef="search content sp"
ontent req message flow" messageRef="mpegm:search content request"/>
n:messageFlow sourceRef="search content sp" targetRef="bac client"

ontent rsp message flow" messageRef="mpegm:search content response"/>

e ager LOow ourcerer="o0dC_Ccllielt tdrgetRel="create lLIcelnse Sp

f cense req message flow" messageRef="mpegm:create license request"/>
:messageFlow sourceRef="create license sp" targetRef="bac client"

j cense _rsp message flow" messageRef="mpegm:create license response"/>
:messageFlow sourceRef="bac client" targetRef="store license sp"
ense_req message flow" messageRef="mpegm:store license request"/>
:messageFlow sourceRef="store license sp" targetRef="bac client"
ense rsp message flow" messageRef="mpegm:store license response"/>
:messageFlow sourceRef="bac client" targetRef="store event sp"

bnt req message flowl" messageRef="mpegm:store event request"A>
:messageFlow sourceRef="store event sp" targetRef="bac cligntV'

bnt rsp message flowl" messageRef="mpegm:store event respomse"/>

h:messageFlow sourceRef="bac client" targetRef="authorize ‘user sp"

3

_user req message flowl" messageRef="mpegm:authorize wser request"/>
:messageFlow sourceRef="authorize user sp" targefRef="bac client"

b

_user rsp message flowl" messageRef="mpegm:autligr¥ze user response"/>
:messageFlow sourceRef="bac client" targetRefl'store event sp"

Ent req message flow2" messageRef="mpegm:stére event request"/>

:messageFlow sourceRef="store_event_ sp! térgetRef="bac_client"

ent rsp message flow2" messageRef="mpegm.'store event response"/>

:startEvent 1d="BAC Start" name="BAG\Start">
bpmn:outgoing>authenticate user BS<7bpmn:outgoing>

n:startEvent>

h:choreographyTask initiatingParticipantRef="bac client" name="Authenticate User"
fate user task">

bpmn:incoming>authenti¢ate user ES</bpmn:incoming>
bpmn:outgoing>is usgr’ authenticated</bpmn:outgoing>

bpmn:participantRéf2Pac client</bpmn:participantRef>
bpmn:participantRef>authenticate user sp</bpmn:participantRef>
bpmn:messageflowRef>authenticate user req message flow</bpmn:messageFlowRef>
bpmn :message€klowRef>authenticate user rsp message flow</bpmn:messageFlowRef>
n:chorepgraphyTask>

rexclusiveGateway gatewayDirection="Unspecified" name="User Authenticated?"
buthéngicate">

hphiy: incoming>is user authenticated</bpmn:incoming>

DPHIT-OUTgOINg-User dULlenticdtle yes DPHITTOUTtgO1INg
<bpmn:outgoing>user authenticate no</bpmn:outgoing>
mn:exclusiveGateway>

n:endEvent name="BAC End Error" id="end not_authenticated">
<bpmn:incoming>user authenticate no</bpmn:incoming>
<bpmn:errorEventDefinition/>

mn :endEvent>

n:choreographyTask initiatingParticipantRef="bac client" name="Search Content"
ontent task">
<bpmn:incoming>user authenticate yes</bpmn:incoming>
<bpmn:outgoing>is content found</bpmn:outgoing>
<bpmn:participantRef>bac client</bpmn:participantRef>

16

© ISO/IEC 2013 — All rights reserved



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

ISO/IEC 23006-5:2013(E)

<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>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="BAC End Error" id="end not found">

opmnsincoming contentirounaino opmn s 1ncoming
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

<bpmn:choreographyTask initiatingParticipantRef="bac client" name="Creatg *Li€ense

id="ckeate 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</kphw:messageFlowRef>
<bpmn:messageFlowRef>create license rsp message flow</bpmn:messageFlowRef>

</bpmn:choreographyTask>

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

id="gp license created">
<bpmn:incoming>is license created</bpmn:ineoming>
<bpmn:outgoing>license created yes</bpmn{gutfgoing>
<bpmn:outgoing>license created no</bpmhXoutgoing>

</bpmn:exclusiveGateway>

<bpmn:endEvent name="BAC_End Error" id=fend no_license">
<bpmn:incoming>license created nos/bpmn:incoming>
<bpmn:errorEventDefinition/>

</bpmn:endEvent>

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

id="sfore license task">
<bpmn:incoming>licerse’ created yes</bpmn:incoming>
<bpmn:outgoing>e¥ent and license stored</bpmn:outgoing>
<bpmn:participahtRef>bac client</bpmn:participantRef>
<bpmn:partiéipPantRef>store license sp</bpmn:participantRef>
<bpmn:messageFlowRef>store license req message flow</bpmn:messageFlowRef>
<bpmn:pessageFlowRef>store license rsp message flow</bpmn:messageFlowRef>

</bpmn: chéreographyTask>

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

id="glv_license-stored">

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

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

PPIMIITOouUtgoO1INng-L1ICEIl 67 COL euﬁno PPHITTOuUtgO1IIg

</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>

© ISO/IEC 2013 — All rights reserved 17
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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="authorize user task">

<bpmn:incoming>authorize user license created</bpmn:incoming>

</bp!
<bpm
id="gw autho

</bp:
<bpm

</bp:
<bpm

id="par gw_a

</bp:
<bpm

id="store ev

</bp!
<bpm

</bp:
<bpm
name="" id="

<bpm

DPMN: OUTJOINg> 15 _USer_ aurtnorisSed</ bpmin: 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>,
n:choreographyTask>

:exclusiveGateway gatewayDirection="Unspecified" name="User Authorized?"
Fize user">

bpmn:incoming>is user authorised</bpmn:incoming>
bpmn:outgoing>user authorized yes</bpmn:outgoing>
bpmn:outgoing>user authorized no</bpmn:outgoing>

n:exclusiveGateway>

L :endEvent name="BAC End Error" id="end no authorized">
bpmn:incoming>user authorized no</bpmn:incoming>
bpmn:errorEventDefinition/>

n:endEvent>

:parallelGateway gatewayDirection="Unspecifidd!' name="Auth User Store Event"
thorize store event">

bpmn:incoming>user authorized yes</bpmp:ificoming>
bpmn:outgoing>BAC_completed</bpmn:outgodng>
bpmn:outgoing>authorize user store_eyent</bpmn:outgoing>
n:parallelGateway>

:choreographyTask initiatingPagticipantRef="bac client" name="Store Event"
bnt auth user task">
bpmn:incoming>authorize uder store event</bpmn:incoming>
bpmn:participantRef>baé¢ glient</bpmn:participantRef>
bpmn:participantRef>store event sp</bpmn:participantRef>
bpmn:messageFlowRefAstore event req message flow2</bpmn:messageFlowRef>
bpmn:messageFlowRef>store event rsp message flow2</bpmn:messageFlowRef>
n:choreographyTask>

:endEvent qgame="BAC End" id="end successful">

bpmn: ingeming>BAC completed</bpmn:incoming>

n:endEvent>

:seQuenceFlow sourceRef="authenticate user task" targetRef="gw user authenticate"

| s\0ger authenticated"/>

1. SEgUCIICEr TOW OUTCERET= gw_USETr JdUCNeNCIT4aCte CAdTgJeCRET— SaTrCIl__COITCENt_CdsSK

name="Yes" id="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=""
id="event and license stored"/>

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

targefRET="STOTrC_CVeNnCr_IICense _task. name= TO="STOre_cvent_Ilicense creaced
<bpmn:sequenceFlow sourceRef="BAC Start" targetRef="authenticate user task" namez[|""
id="apthenticate user ES"/>
<bpmn:sequenceFlow sourceRef="par gw store event license" targetRef="authoriZe uspr task"
name=['" id="authorize user license created"/>
<bpmn:sequenceFlow sourceRef="authorize user task" targetRef="gw authorize user" hame=""
id="ip user authorised"/>
<bpmn:sequenceFlow sourceRef="gw authorize user" targetRef="par ‘gw~authorize storp event"
name=['Yes" id="user authorized yes"/>
<bpmn:sequenceFlow sourceRef="gw authorize user" targetRef=s"€md no authorized" nafne="No"
id="uper authorized no"/>
<bpmn:sequenceFlow sourceRef="par gw authorize store guent" targetRef="end succespful"
name=['" id="BAC completed"/>

<bpmn:sequenceFlow sourceRef="par gw authorize spore’event"
targefRef="store event auth user task" name="" id="autliogize user store event"/>
<fbpmn:choreography>

</bpmh:definitions>

7 HKormal representation of service workflows

7.1 |Introduction

As sfated in 6.2, a formal representation of service workflow of aggregated services is required. This
repregentation has to describe the relationship between the different services (elementary, external or
aggregated) comprising the“AS as well as participants and messages interchanged.

Several workflow and” process representation languages exist that provide both graphigal and XML
repregentations jof\service workflows. These languages provide support for representation of| the required
information toscompletely describe the service workflow of an aggregated service. The aim gf this part of
ISO/IEC 230067is not to provide a new representation for service workflow but to indicate [which is the
minimum ‘reguired to describe it and the relationship with ESs defined in ISO/IEC 23006-4:2012. With this
purpgse’7.2, 7.3 and 7.4 describe how ASs can be represented using BPMN 2.0, although this is not the only
way to formally describe ASS. 7.2 and 7.3 describe two different mechanisms for the definition of both BPMN
diagrams 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 service interactions. Moreover, many different aggregation topologies (not only a serial version of

aggregation)

When using
contain all of
— A bpnmn:
optionall
— A bpmn:
Service.

If the Aggreg
contain the fd

bpmn : mq

referencés a bpmn:itemDefinition.

bpmn:if
The following

The bpmn:d
bpmn:procs
Multimedia P

The bpmn:p
Multimedia H
Configuration
Aggregated §
attribute. Ea
bpmn:procs
representing

nd cantacts among services can he quih:: p:mily illustrated nmplnying this methad
bpmn:collaboration, the BPMN 2.0 XML representation of an Aggregated Service
the following elements:

SPs of the included Services) and the message flows between them.
process representing a BPMN Public Process for the workflow ofithe SP of the Aggre
ated Service defines its own messages, the BPMN 2.0 XMDrepresentation must additi
llowing elements:

ssage elements for all messages exchanged between client and SP. Each bpmn :med

emDefinition elements that reference the-actual XML messages of the protocol data for
rules apply to the bpmn:collaboratien element:

ollaboration shall specify the id attribute in order to allow references fron
ss of the SP. The name attribute shall be the name of the Aggregated Service (e.g.
focessing").

brticipant elements shall specify the name attributes (e.g., "Client" for the client,

' for the SP ofthe’included Service). The bpmn:participant representing the SP
ervice must reference the bpmn : process of the Aggregated Service through the proced
Ch bpmn:participant representing an SP of an included Service must referenc
ss of the)tincluded Service through the processRef attribute. The bpmn:partici
he clientshall specify the id attribute in order to enable further Service aggregation.

The bpmn : mq

must

collaboration that identifies the participants (i.e., client, SP of the Aggregated Servicg, and

gated

onally

sage
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h the
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rocessing SP" for_the"SP of the Aggregated Service, and "Process Content SP - TVM Get
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sRef
e the
pant

bSsdgeFlow elements must reference through their sourceRef and targetRef attributs

ps the

bpmn:process for the client, the BPMN Flow Nodes (i.e., Events, Tasks, Gateways) within the
bpmn:process for the SP of the Aggregated Service, and/or the bpmn:process of the SP of an included
Service. If a bpmn:messageFlow element models the message flow of a composing Service, then the
bpmn:messageFlow element must specify the id attribute, which must match the id attribute of the
bpmn:messageFlow element defined in the BPMN representation of the composing Service. Unless
specified otherwise, the bpmn :messageFlow elements must reference the 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".
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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-
Processes), and the bpmn: sequenceFlow elements connecting them, specify a high-level workflow for the

SP of

the Aggregated Service.

The f

The b
The 1
bpmn

The f

The
bpmn
be ref

7.3

BPMN
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BPMN
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bllowing rules apply to the bpmn : message elements:

pmn : message must specify the id attribute in order to allow references from the bpmnin : md
ame attribute shall be the name of the protocol message of the Aggregated Service. The g
: itemDefinition must be referenced through the itemRef attribute.

bllowing rules apply to the bpmn: itemDefinition elements:

bpmn:itemDefinition must specify the id attribute in order to allow referenc
:message elements. The XML element of the actual protocol. message of the Aggregated
erenced through the structureRef attribute.

BPMN 2.0 Representation of aggregated servicés using bpmn:choreography

\ is a possible formal representation of servicesaggregation. This subclause specifies hd
BPMN 2.0 XML representation for Service aggtegation based on bpmn : choreography €
N 2.0 specifies a notation to represent choreographies, which is a formalism to des
ows (in fact, BPMN provides several mechanisms for presenting service workflows, s
blent). Using this notation, it is possiblé*to represent temporal events, associations, and
re combining Services into an Aggregated Service. From this point of view, Service aggreg
instance of a choreography described using BPMN 2.0.
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FC 23006 uses both représentations for the definition of Service workflows. ISO/IEC 23006
PMN 2.0 representation to define the workflows of all Elementary Services. The wq
gated Service may be defined through a BPMN 2.0 representation.
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es.

seryice aggregation is a key point of the MSPT, BPMN use is adequate as it allows a de¢
rvice. interactions. Moreover, many different aggregation topologies (not only a seri

tssageFlow.
orresponding

es from the
Service must

w to use the
ement. OMG
cribe Service
bme of them
precedences
ation is seen

This part of
-4:2012 uses
rkflow of an

service. The
several other

bp description
bl version of

atinn) and contacte amona carvicac can ha b Anaily Hliotratad Aamnlavina thic mathad

aggre

A\
T OO O SO O oo o g o T iCC ot o C—qountC—Ca oty o StotC O T oo y ig—triro e trots

When using bpmn:choreography, the BPMN 2.0 XML representation of an Aggregated Service must
contain all of the following elements:

SPs of the included Services) and the message flows between them.

A bpmn:choreography that identifies the participants (i.e., client, SP of the Aggregated Service, and

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

C

horeography 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:

references a bpmn:itembDefinition.

The following

rules apply to the bpmn: choreography element:

bpmn:message elements for all messages exchanged between client and SP. Each bpmn:message

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

The bpmn:choreography shall specify the id attribute in order to allow references from other elements

inside the B
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The binding of the workflow of a generic Elementary Service 10 a Service Type is accomplished through the
extensibility mechanism of BPMN 2.0.

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

<?xml vers

ion="1.0" encoding="UTF-8"?>

<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

bpmmo £t2:ScrviceTunceEntits Specifies-the Service Tvne of a generic-Elementary Service
T g P ) 4 .

The bpmnext2:ServiceTypeEntity elementsshall only be
used as an extension to bpmn:participant and
bpmn :messageFlow elements.

For the bpmn:participant element the
bpmnext2:ServiceTypeEntity' |€lement specifies the
Service Type of the generic Elemeéntary Service for which the
bpmn:participant acts asthe SP.

For the bpmnsmessageFlow element the
bpmnext2:ServicelypeEntity element specifies the
Service Type of the generic Elementary Service to which the
bpmn :messageklow belongs.

If the Elementary Service has a Service Type, then;the following additional rules apply:

The purrounding bpmn:definitions rootielement must specify a bpmn:extension ¢lement. The
mustPnderstand attribute of the bpmiie€xtension element must be set to "true". The Hefinition
attribyite must reference the bpmnext2:SérviceTypeEntity element.

Within the BPMN 2.0 representation of the Aggregated Service, each bpmn:participant |element that
represents a SP of a g@eneric Elementary Service with a Service Type musf contain a
bpmnfextensionElements , element which contains exactly one bpmnext2:ServicelypeEntity
elemgnt. The bpmnext2{8erviceTypeEntity element must convey the same Service Type 3s the Service
Instance Declaration of that Elementary Service.

Within the BPMN 2.0 representation of the Aggregated Service, each bpmn:messageFlow|element that
belongs to a generic Elementary Service with a Service Type must contain a bpmn:extensipnElements
elemegnt which contains exactly one bpmnext2:ServiceTypeEntity element. The
bpmnkxt2+ServiceTypeEntity element must convey the same Service Type as the Seryice Instance
Decldration of that Elementary Service.
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Annex A
(informative)

MPEG-M Elementary and Aggregated Services Registration Procedure

A.1 General information

The MPEG-N
Services defi
and Aggrega
list of registr
services may
RA for regist
or Aggregatg
available onli

The MPEG-M
regular check

| registration mechanism supports both registration and request of Elementary and Aggre
nitions and its associated information. The registration is performed by the MPEG-M Elemé
ed Services Registration Authority (“MPEG-M Services RA”, in short). ISO/IEC JTCA| maint
ption authorities at http://www.iso.org/iso/maintenance_agencies. Developers ofvhew MP,
submit their Elementary or Aggregated Services compliant information to the-MPEG-M Se
ation. Other users may utilize the MPEG-M Services RA services to find registered Elemg
d Services information. Submitters are responsible for keeping their\ES or AS inforn
ne if they want to allow usage from external independent applications,

Services RA shall verify the syntactic correctness of the provided,information and shall pe
s to verify that the registered information and links keep validsFurthermore, the RA shall p

for easy identfification of Elementary or Aggregated Services.

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

Authority

The MPEG-M
Elementary a
includes a str
The form of R

provider i

For the c
protocol,

Services RA web site shall provide forms.faer'Registration of Applications, Search of Regi
Lcture encoded in XML for organizingthe information associated to the ES.

egistration of Applications shall:include the following information:
nformation that contains name, description, contact information, and provider capability,

bse of Elementary Setvice registration, the information to be provided contains description,
service, formal (Tepresentation, which includes the service workflow diagram an

correspoinding XML serialization.

For the ¢
applicatig
ISO/IEC

hse of Aggregated Service registration, the information to be provided contains the results
n of the ' methodology for the definition of Aggregated Services, as described in 6.2 of this
P3006.

The form of S

gated
bntary
ains a
EG-M
rvices
entary
hation

rform
ovide

stered

hd Aggregated Services Information and\Request for Replacement. All the cases use a form that

name,
d its

of the
art of

earch of Rngie’rnmd Flpmpnfqry and Aggrngs\fpd Services shall include the fnllnwing infor

ation:

Elementary or Aggregated Service name.

The form of Request of Replacement shall include the following information:

e provideri

nformation,

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 6.2 of this
part of ISO/IEC 23006.

A.3 Review and response to applicants

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 Reg|strat|on of Appl|cat|ons a techmcal review comm|ttee is set up to review the applications.
This ¢or o help in the
appllatlon evaluatlon process. The appl|cat|ons are answered by the review committee in_less than three

The rpview committee accepts or rejects the Elementary or Aggregated Service, based on the acceptance
criterip in A.4. If accepted, the new registered ES or AS is allocated an identifief (ID). The ID [shall then be

Once|the application has been reviewed and accepted, the RA notifies the user of a positive or negative
response to the registration request. The response to the user shall includé a short explanation |of the results
of the|technical review. A negative response may be appealed if the registrant believes that therg was an error
made| in the rejection, or when further information is required to-clarify issues or concerns. If the registrant
requgsts additional review beyond the Authority's process,‘the case may be submitted to ISO/IEC
JTC1[SC29/WG11 for review, which might require the MPEG+<M"Services RA to re-evaluate the gpplication.

The fprm of result for Search of Registered Elementary or Aggregated Services shall include|the following
infornmpation:

e Elementary or Aggregated Service identification information,
e information about\the location where the Elementary or Aggregated Service information can e obtained,
e information-about the provider of the requested Elementary or Aggregated Service.

The form of result for Request of Replacement shall include the following information:

o Elementary orAggregated-Service identificatiormimformatior,

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
could easily be implemented with an existing ES. The same applies to AS.

e The subnissiormcontaimserrors or itis ot comptantwittrthe Tormative MPEG-Mstardard—— ]

A.5 Assighment of identifiers

The review pfocess and syntax ensures that the assigned ID is unique within the RA and.that the samg
not assigned|to another ES or AS. After the assignment has been made, the ID and 'associated inforn
shall be inclugled in the RA registry and the MPEG-M Services RA shall inform the userof the assignmer

The MPEG-M Services RA definition shall be recorded in the registry at the time when the ID is assigned.

A.6 Mainténance

For the purppse of maintenance of the registry, the MPEG-M Services RA shall implement mechanisn
maintaining the integrity of registry including adequate backup fof réetaining records.

An ID owner may update the information associated to Eleméntary or Aggregated Services through a Rq
of Replacemegnt.

A user can request information about registered Elementary or Aggregated Services through a Sea
Registered Elementary or Aggregated Services.

which

ID is
hation
t.

ns for

quest

'ch of
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Create and Identify Content Aggregated Service

This annex gives an example of an Aggregated Service, which is named Create and Identify Content (CIC).
The Aggregated Service is composed of two Elementary Services: the Create Content ES and the Identify
Content ES. The application of the methodology described in 6.2 is presented below.

Step

. Narrative description

In this use case, a content creator wants to create and identify some multimedia cantent shq
(musik score, video, photo or a combination of them).

Step

The

23006-Step 3. Workflow textual description

P. Identification of ESs and ASs present in the AS

EFSs to be used are: Create Content and Identify Content. Bothof them are define

The service workflow associated to the Create and Identify Content.(€IC) is as follows:

has created

i in ISO/IEC

Service . Service-Provider + o
Steps invoked Client + Message Message Description
1 Create CIC Client Create Content SP CIC Client provides [the required
Content (ES) information to crneate some
CreateContentRequ . . .
content. This information may
est .
include content metadata,
resources and licenges (offers at
this step).
2| | Create CIC Client Create Content SP | Create Content SP| creates the
Content (ES) CreateContentRe | content with the infgrmation sent
sponse from client. If this opgration is not
successful, AS stops here.
3| | Identify CIC Client Identify Content SP CIC Client requests an identifier for
Content (ES) TdentifyContentRe the newly created content.
quest
41 | Identify CIC Client Identify Content SP | Identify Content SP generates an

Content (ES)

IdentifyContent
Response

identifier for the co
operation is not su

htent. If this
ccessful, 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

cie_star

cle_creale_content

cle_identify_contant

Success

cic_sp

Craate Conlent —
Reject Reguest

Error

Identify Contant —
Reject Request

Error

create content

(=

Create Content -
Send Reques!

M——

Error

feate Content —
Heceive Response

S

|dentify Contgni —
Send Regugs!

Identify_content

.

|dentify Content -
Send Response

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"
xmlns:mpegm="urn:mpeg:mpegM:service:0l-service-NS:2012"
xsi:schemalLocation="http://www.omg.org/spec/BPMN/20100524/MODEL ../omg/BPMN20.xsd">

maelmoort 1 moox oo— o ANANANS Naa¥ad o hay
< 1 i 5= "hi BPMN./20100524 /MQODET"™
I a 1 21 = = =7 i

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

<!__ KKK KA A A A A A A A A A A A A A A A A A A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAK
<!4- Collaboration and Process for Create and Identify Content -->
<I__ khkkhkkhkhkhkhkkhkkhkhkhkhhkhkhkhrhkkhkkhkhkhkhhkkhhkhrhkhkkhkhhkhkhkhkhhkhkhhhkhkhkhhhkhkhkkhhhkhkkhkhkkkkkkkkkhk ——>

<bgmn:collaboration id="cic collaboration" name="Create and Identhify Content"
bpmn:participant id="cic client" name="Client"/>
bpmn:participant name="Create and Identify Content SP" processRef="cic sp"{>

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

!-— Initial Request -->
bpmn:messageFlow id="cic request message flow™ name="CIC Request MessageFlpw"
sourdeRef="cic client" targetRef="cic start" mégsdgeRef="mpegm:create content rgquest"/>

!-— Create Content SubProcess MessagePFleows -->
bpmn:messageFlow id="create content_fequest message flow" name="CIC Create|Content
Requdst MessageFlow" sourceRef="cic creake content send request"
targqtRef="mpegm:create content sp" m&ssageRef="mpegm:create content request"/>
bpmn:messageFlow id="create con¥ent reject message flow" name="CIC Create fontent
Rejedt MessageFlow" sourceRef="mpedm:create content sp"
targqtRef="cic create content regeive response"
messdgeRef="mpegm:create congentt response"/>
bpmn:messageFlow id=/cxeate content response message flow" name="CIC Creatge Content
Respqnse MessageFlow" soureeRef="mpegm:create content sp"
targgtRef="cic create_&qgntent receive response"
messdgeRef="mpegm:créate content response"/>

!-— FailureW\s—>
bpmn:mesgageFlow id="cic reject message flowl" name="CIC Reject MessageFloy 1"
sourgeRef="d1¢" create content reject request" targetRef="cic client"
messdgeRef="mpegm:create content response"/>

NS/Identify Content SubProcess MessageFlows -->
bpmn:messageFlow 1d="identily content request message rlow" name="CIC ldentify
Content Request MessageFlow" sourceRef="cic identify content send request"
targetRef="mpegm:identify content sp" messageRef="mpegm:identify content request"/>

<bpmn:messageFlow id="identify content reject message flow" name="CIC Identify Content
Reject MessageFlow" sourceRef="mpegm:identify content sp"
targetRef="cic identify content receive response"
messageRef="mpegm:identify content response"/>

<bpmn:messageFlow id="identify content response message flow" name="CIC Identify
Content Response MessageFlow" sourceRef="mpegm:identify content sp"
targetRef="cic identify content receive response"
messageRef="mpegm:identify content response"/>
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<!-- Fa
<bpmn :m
sourceRef="
messageRef=

<l-- Fi
<bpmn : m
sourceRef="
messageRef=
</bpmn:co

<bpmn:pro

ilure 2 -—>

essageFlow id="cic reject message flow2" name="CIC Reject MessageFlow 2"
cic identify content reject request" targetRef="cic client"
"mpegm:create content response"/>

nal Response —-->

essageFlow id="cic response message flow" name="CIC Response MessageFlow"
cic identify content send response" targetRef="cic client"
"mpegm:create content response"/>

llaboration>

cess id="cic sp" processType="Public"

definitiona
<bpmn: s
<bpmnn)|
</bpmn :

€l== Cmn
<bpmn: s
<bpmn: g
Ll==
<bpmnn|

<bpmn|
attachedToR
<bp

</bpn

€l==
<bpmn|
targetRef="

Ll==
<bpmn|
targetRef="
<bpmnn|
Request"/>
<bpmn|
targetRef="
<bpmn|
Receive Resg|
<bpmnn|
attachedToR
<bp

</bpn

Ll==
<bpmn|
targetRef="
<bpmn|

L1CollaborationRef="cic collaboration">
tartEvent id="cic start">
:messageEventDefinition/>

startEvent>

cate Content SubProcess -->

lequenceFlow sourceRef="cic start" targetRef="cic create conternt)sub process
ubProcess id="cic create content sub process">

Check Request -->

:task id="cic create content check request" name="Check{Request"/>
:boundaryEvent id="cic create content check error ocgukxrence"

ef="cic create content check request">

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

n :boundaryEvent>

Check Request Error -->
:sequenceFlow sourceRef="cic create conten¥ check error occurrence"
cic create content sub process error end>

Check Request OK -->

:sequenceFlow sourceRef="cic createvcontent check request”

cic create content send requestX/>

:sendTask id="cic create content send request" name="Create Content - Send

:sequenceFlow sourceRef=!'cit create content send request"

cic create content receiye response"/>

:receiveTask id="cic(create content receive response" name="Create Content
ponse" />

:boundaryEvent id=s{cic create content receive error occurrence"

ef="cic create (content receive response">

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

n : boundaryEvent>

Receive, Response Error -->

:sequeliteFlow sourceRef="cic create content receive error occurrence"
ci¢,‘ereate content sub process error end"/>

:endEvent id="cic create content sub process error end" name="Error">

<bp
Ll=

mn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>
End -->

</bpmn:endEvent>

Lll==
</bpmn:
<bpmnmn : b

No response sent to client yet. —-->
subProcess>

oundaryEvent id="cic create content sub process error occurrence"

attachedToRef="cic create content sub process">

<bpmn
</bpmn :

<!—— Cr
<bpmn:s
targetRef="

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

eate Content Error -->
equenceFlow sourceRef="cic create content sub process error occurrence"
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"

targetRef="cic identify content sub process"/>

bpmn:subProcess id="cic identify content sub process">

<bpmn:sendTask id="cic identify content send request" name="Identify Centent - Send
Requgst"/>
<bpmn:sequenceFlow sourceRef="cic identify content send request"
targqtRef="cic identify content receive response"/>
<bpmn:receiveTask id="cic identify content receive response" rname="Identify Content
- Redeive Response"/>
<bpmn:boundaryEvent id="cic identify content receive erro? |oCcurrence"
attaghedToRef="cic identify content receive response">
<bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefdwition"/>
</bpmn :boundaryEvent>
<!-- Receive Response Error -->
<bpmn:sequenceFlow sourceRef="cic identify confént receive error occurrenfge"
targqtRef="cic identify content sub process error’&nd"/>
<bpmn:endEvent id="cic identify content syb process error end" name="Errof">
<bpmn:eventDefinition xsi:type="bpmn;:tExrorEventDefinition"/>
<!-- End -->
</bpmn:endEvent>
<!-- Receive Response OK —-->
<bpmn:sequenceFlow sourceRefs="'g®c identify content receive response"
targqtRef="cic identify content send response"/>
<bpmn:sendTask id="cic idefiftify content send response" name="Identify Confent - Send
Respdnse" />
/bpmn : subProcess>
bpmn:boundaryEvent id=j"cic identify content sub process error occurrence"
attaghedToRef="cic identify content sub process">
<bpmn:eventDefifid\tion xsi:type="bpmn:tErrorEventDefinition"/>
/bpmn :boundarykvent>
!-— TIdentisfyrContent Error -->
bpmn:segliénceFlow sourceRef="cic identify content sub process error occurrence"
targqtRef="g¢i¢ identify content reject request"/>
bpmpr:sendTask id="cic identify content reject request" name="Identify Content -
Rejeqt Request" />
bpuin: sequenceFlow sourceRef="cic identify content reject request"
targetRef="cic identify content error end"/>
<bpmn:endEvent id="cic identify content error end" name="Error">
<bpmn:eventDefinition xsi:type="bpmn:tErrorEventDefinition"/>
Ll== Enel ==>
</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 Aggregated Service Definition

This Annex

The Aggregdted Service is composed of three Elementary Services: the Process Content ES ‘wi

ives an example of an Aggregated Service, which is named TV-Multimedia (TVM) Processing.

additionally defined Service Type TVM Get Configuration, again the Process Content ES with thee additi
defined Service Type TVM Configure, and again the Process Content ES with the additionally ‘defined S

Type TVM Command. The application of the methodology described in subclause 6.2 is presénted below.

Step 1. Narrdtive description

In this use chase, a user wants to use a Device for processing content according to the capabilities
Process Conient ES defined in subclause 5.16.1 of ISO/IEC 23006-4. However, the processing is performed

in a multi-ste
the user can
are applied in
Step 2. Ident
The only ES

TV-Multimedi

TVM Ge

workflow: in the first step, the current configuration of the Deyice’is retrieved; in the secon
update the configuration; in the third step, the actual commands (e.g., "START", "STOP"

fication of ESs and ASs present in the AS
ised is Process Content as defined in ISO/IEC{23006-4:2012.
A Processing defines three interconnectediService Types for Process Content:

Configuration

— TVM Configure

TVM Comnmand

order to perform the actual processing. Steps two and thrée can be repeated multiple times

h the

onally
Brvice

bf the

] step,
etc.)

b.

NOTE The three Service Types_ correspond to the three steps of controlling a TVM Processor. In the first step (i.e.,
the TVM Get [Configure Service~Type), the current configuration is retrieved from the TVM Processor. If desirgd, the
configuration dan be updated,in-the second step (i.e., the TVM Configure Service Type). In the third step (i.e) TVM
Command Seryice Type), the~actual commands (e.g., "START", "STOP", etc.) are applied in order to perform the|actual
TVM function. The steps twoand three can be repeated multiple times.
Step 3. Workflow textual description
The service werkflow-asseeiated-o-theF/-MultimediaProcessing-is-asfollows
i . i i + e
Steps _Serwce Client + Message Service Provider Description
invoked Message
1. | Process Client Process Content SP | Client requests the current

C_ontent (_ES) ProcessContentReq configuration of the Device.

with Service dest

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 configuration, it
continues with cfnp R,

4. | Process Client Process Content SP | Client sends updated
Cpntent (!ES) ProcessContentReq configuration.
with Service
Type TVM | U€5F
Configure

b. | Process Client Process Content SP | Process Content SP|applies the
Content (ES) ProcessContentC | (pdated configuration
with Service ompletion . L

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

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

Y. | Process Client Process Content SP | Process Content SP ¢xecutes the
Content (ES) ProcessContentR | command and signals whether
with Service esponse the command can be executed.
'éype TVM If this operation is nof successful,

ommand
AS stops here.

8. Client may go back fo step 4 in

order to update the cgnfiguration.

9. | Process Client Process Content SP | Process Content SP indicates
Content (ES) ProcessContentC | that this request | has been
with Service ompletion completed after either the source
Type TVM. stream has ended qgr the Client
Command has sent another

ProcessContentReguest
message of Service| Type TVM
Command with new cpmmands.

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://iecnorm.com/api/?name=f682b2fdb8f33960c6d35536d74475ef

ISO/IEC 23006-5:2013(E)

This description is as follows:

BPMN 2.0 Diagram

_procoss

F=]
F
1
g [En i cortiure 5 Wt Contigure
E Recdive - 3and Receive - Send
.g Recajest Request Complation Complation
_|
&
£
3 Gat (-] Get B v Gat
! GConfigfration TVM ol Configuration Configuration -
5, - Rechive g’:"m“?”'“"""; - Receive Send
Regyest Hacques Comgletion Completion

tvm_confi

_process

tvm_command_sub

BPMN 2.0 XML serialization

The BPMN representation of the aggregated service is shown below.

NOTE 1

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.

I| <?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">

<bpmn:import importType="http://www.omg.org/spec/BPMN/20100524/MODEL"
location="../bpmn/ES.bpmn.xml" namespace="urn:mpeg:mpegM:bpmn:0l-service-NS:2012"/>

<bpgmn:extension definition="bpmnext2:ServiceTypeEntity" mustUnderstand="true")

bpmn:documentation>Used in bpmn:participant to specify the Service Type, of|a Process

Contgnt bpmn:process and in bpmn:messageFlow to specify the Service Type «off a Pfocess

Contgnt message.</bpmn:documentation>
</Wpmn:extension>

<I__ ok hkhkhkhkhhkhkhhhkhhkhh kb hkhhk bk kb hkr kb kb hkrhkhkhkhkhkhkhkrhkhhkhhhkhhkhkkkhhpexx —_>
<!4- 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 AAAAAAAAAAAAAAAAAAAAAAAAAAAKAFAFAAAAAAK >

<bgmn:collaboration id="tvm collaboration" name="TV-Multime€dia Processing">
bpmn:participant id="tvm client"” name="Client"/>
bpmn:participant name="TV-Multimedia Processing SPC~processRef="tvm sp"/>
bpmn:participant name="Process Content SP - TVM Get Configuration"
procgssRef="mpegm:process content sp">
<bpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<sid:ServiceType id="tvm get configuration service type">
<sid:Identifier>urn:mpeg:mpegM>service-type:03-tvm—
NS:2(Q11:TVMGetConfiguration</sid:Identifi&r>
<sid:Name>TVM Get Configuratlon</sid:Name>

<sidjRequestParametersType>tvm: TVMGetConfigurationRequestParametersType</sid:RefjuestParame
tersPype>

<sidjCompletionParametersTypé&>tvm: TVMGetConfigurationCompletionParametersType</pid:Complet
ionPdrametersType>
</sid:ServiceType>
</bpmnext?2:SewwutrceTypeEntity>
</bpmn:extensionkElements>
/bpmn :participant>
bpmn:parti€ipant name="Process Content SP - TVM Configure"
procgssRef="mpegm:process content sp">
<bpmniextensionElements>
Kbpmnext2:ServiceTypeEntity>
<sid:ServiceType id="tvm configure service type">

J_k:l.LdCllL,J‘_LJ‘_CJ_ ULITLINMPTY L IIPTYT . <L ibc LYPE.UO C VI
NS:2011: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">
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<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>

<
</b

/sid:ServiceType>
pmnext2:ServiceTypeEntity>

</bpmn:extensionElements>

</bpmn:

<bpmn : n
sourceRef="
<bpmn|

<bp

</H

</bpn
</bpmn :
<bpmn : m
sourceRef="
messageRef=S
<bpmnn)|

<bp

</p

</bpm
</bpmn:
<bpmn : m
sourceRef="
messageRef=
<bpmn|

<bp

</B

</bpn
</bpmn :
<bpmn : n
sourceRef="
messageRef=
<bpmnn|

<bp

</p

particIpart

essageFlow id="tvm get configuration request message flow"

tvm client" targetRef="tvm start" messageRef="mpegm:process content request
:extensionElements>

mnext2:ServiceTypeEntity>

mpegm: ServiceTypeRef>#tvm get configuration service type</mpegm:ServiceTyps
pmnext2:ServiceTypeEntity>

n:extensionElements>

messageFlow>

essageFlow id="process content request message flow"

mpegm;process content sp"

tvm get configuration send request" targetRef
"mpegm:process content request">
:extensionElements>

mnext2:ServiceTypeEntity>

npegm: ServiceTypeRef>#tvm get configuratiel) Service type</mpegm:ServiceTyps
omnext2:ServiceTypeEntity>

n:extensionElements>

messageFlow>

essageFlow id="process content completion message flow"

mpegm:process content sp" targetRef="tvm get configuration receive complet]
"mpegm:process_content completion'>

:extensionElements>

mnext2:ServiceTypeEntity>

mpegm: ServiceTypeRef>#tWm get configuration service type</mpegm:ServiceTypq
pmnext2:ServiceTypeEdtity>

n:extensionElements>

messageFlow>

essageFlow id=tvm get configuration completion message flow"

tvm get configuration send completion" targetRef="tvm client"
"mpegm:preéess content completion">

:extensiehklements>

mnext2sServiceTypeEntity>

mpedm; ServiceTypeRef>#tvm get configuration service type</mpegm:ServiceTypq
pnext?2:ServiceTypeEntity>

</bpn
</bpmn:

: 2
T CALTIIS LTUIIL ITINTITT

messageFlow>

<bpmn:messageFlow id="tvm configure request message flow" sourceRef="tvm client"

targetRef="
<bpmn

<bp

<

</b

tvm _configure receive request" messageRef="mpegm:process content request">
:extensionElements>

mnext2:ServiceTypeEntity>

mpegm: ServiceTypeRef>#tvm configure service type</mpegm:ServiceTypeRef>
pmnext2:ServiceTypeEntity>

</bpmn:extensionElements>

</bpmn :

messageFlow>

<bpmn:messageFlow id="process content request message flow"

sourceRef="
messageRef=

tvm configure send request" targetRef="mpegm:process content sp"
"mpegm:process content request">

Ref>

Ref>

on"

Ref>

Ref>
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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">
<bpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>

MPEOIT: oL ipcx_ypcr\cJ_ Ht min,knu_iguj_ci S9 ipcil.ypc MPEgll: oL ipc¢_ypcr\,f>
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
/bpmn :messageFlow>
bpmn:messageFlow id="tvm configure completion message flow"
sour¢eRef="tvm configure send completion" targetRef="tvm client"
messggeRef="mpegm:process content completion">
<bpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm configure service types¥mpegm:ServiceTypeRgf>
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
/bpmn :messageFlow>
bpmn:messageFlow id="tvm command request message/flow" sourceRef="tvm cliept"
targgtRef="tvm command receive request" messageRefi="mpegm:process content requept">
<bpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm commandv-Service type</mpegm:ServiceTypeRef
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
/bpmn :messageFlow>
bpmn:messageFlow id="process centent request message flow"
sour¢eRef="tvm command send request" targetRef="mpegm:process content sp"
messdgeRef="mpegm:process content request">
<bpmn:extensionElement§>
<bpmnext2:ServicelypeEntity>
<mpegm:ServiceTypeRef>#tvm command service type</mpegm:ServiceTypeRef
</bpmnext?2:SewwutrceTypeEntity>
</bpmn:extensionkElements>
/bpmn :messagekEd ow>
bpmn:messageFlow id="process content response message flow"
sourdeRef="mpegm: process content sp" targetRef="tvm command receive response"
messgdgeRef=Umpegm:process content response'">
<bpmit:extensionElements>
<bpmnext2:ServiceTypeEntity>

HIPT YL oL iL,CJ._YJ_JCL’\CJ— # C lllik_,ulllulctlldi <L chiuypc HIPTYIl. oL iL,CL_y}_JCL‘\CL
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
</bpmn:messageFlow>
<bpmn:messageFlow id="tvm command response message flow"
sourceRef="tvm command send response" targetRef="tvm client"
messageRef="mpegm:process content response">
<bpmn:extensionElements>
<bpmnext2:ServiceTypeEntity>
<mpegm:ServiceTypeRef>#tvm command service type</mpegm:ServiceTypeRef>
</bpmnext2:ServiceTypeEntity>
</bpmn:extensionElements>
</bpmn:messageFlow>
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<bpmn:messageFlow id="process content completion message flow"

sourceRef="
messageRef=
<bpmn

<bp

<

</b

mpegm:process_content sp" targetRef="tvm command receive completion"
"mpegm:process_content completion">

:extensionElements>

mnext2:ServiceTypeEntity>

mpegm: ServiceTypeRef>#tvm command service type</mpegm:ServiceTypeRef>
pmnext2:ServiceTypeEntity>

</bpmn:extensionElements>

</bpmn :

messageFlow>

<bpmn:messageFlow id="tvm command completion message flow"

sourceRef="

tvm command send completion" targetRef="tvm client"

messageRefs
<bpmnn)|
<bp

</b

</bpm
</bpmn:
</bpmn:co

<bpmn:prg
definitional
<bpmn: s
<bpmnn)|
</bpmn:
<bpmn: g
targetRef="
<bpmn: g
<bpmnn|
Configurati
<bpmnn|
targetRef="
<bpmn|

Send Reques|
<bpmnn)|
targetRef="
<bpmnn)|
Configurati
<bpmn|
targetRef="
<bpmnn|
Configurati
</bpmn:
<bpmn: s
targetRef="
<bpmnn : g

MMPedIll. PLIOCE bia,uuu:u l,ia,ump;c l,iUU
:extensionElements>
mnext2:ServiceTypeEntity>
npegm: ServiceTypeRef>#tvm command service type</mpegm:ServiceTypeRef>
omnext2:ServiceTypeEntity>
n:extensionElements>
messageFlow>
1llaboration>

cess isExecutable="false" id="tvm sp"

1CollaborationRef="tvm collaboration">

tartEvent id="tvm start" name="Start">

:messageEventDefinition/>

startEvent>

equenceFlow sourceRef="tvm start"

tvm get configuration sub process"/>

ubProcess id="tvm get configuration sub pxocess">

:receiveTask id="tvm get configurationXkeéceive request" name="TVM Get

on - Receive Request"/>

:sequenceFlow sourceRef="tvm get comfiguration receive request"

tvm get configuration send request"/>

:sendTask id="tvm get configunation send request" name="TVM Get Configurat]
t"/>

:sequenceFlow sourceRef="tvm get configuration send request"

tvm get configuration xéceive completion"/>

:receiveTask id="tvm(get configuration receive completion" name="TVM Get
on - Receive Completion"/>

:sequenceFlow so@xCeRef="tvm get configuration receive completion"

tvm get configuration send completion"/>

:sendTask id="vm get configuration send completion" name="TVM Get

on - Send.Bempletion"/>

subProces§>

equenceFYow sourceRef="tvm get configuration sub process"

tvm(is* configure requested"/>

ventBasedGateway id="tvm is configure requested" name="Configure requested

<bpmn:s
targetRef="
<bpmn:s
targetRef="
<bpmn:s

UUTIICTD lUW UuLbCL‘\CL—"L lltiJl. 7bUllJ’:i\juL‘CiLCunbLCd"
tvm configure sub process" name="Yes"/>
equenceFlow sourceRef="tvm is configure requested"
tvm _command sub process" name="No"/>

ubProcess id="tvm configure sub process">

on

vv/>

<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"/>
<bpmn:subProcess id="tvm command sub process">
<bpmn:loopCharacteristics xsi:type="bpmn:tStandardLoopCharacteristics"/>

L)}_\)Illll.l_cbci‘_ CSldok J_u— L mipuuuuauuij_cpcj_ cij_cquc L Iidllie—="1VIT COIlIaIllt = I\@,eive

Requgst"/>

<bpmn:sequenceFlow sourceRef="tvm command receive request"

targqtRef="tvm command send request"/>

<bpmn:sendTask id="tvm command send request" name="TVM Command = Send Reqpest"/>

<bpmn:sequenceFlow sourceRef="tvm command send request"

targqtRef="tvm command receive response"/>

<bpmn:receiveTask id="tvm command receive response" name="TVM Command - Rgceive

Respdnse" />

<bpmn:sequenceFlow sourceRef="tvm command receive respdnse"

targqtRef="tvm command send response"/>

<bpmn:sendTask id="tvm command send response" name="TVM Command - Send Repponse"/>

<bpmn:sequenceFlow sourceRef="tvm command send %esponse"

targgtRef="tvm command receive completion"/>

<bpmn:receiveTask id="tvm command receive gompletion" name="TVM Command -|Receive

Completion"/>

<bpmn:sequenceFlow sourceRef="tvm command receive completion"

targgqtRef="tvm command send completion"/>

<bpmn:sendTask id="tvm command send{completion" name="TVM Command - Send

Completion"/>

/bpmn : subProcess>

bpmn:sequenceFlow sourceRef="twvm command sub process" targetRef="tvm succepgs"/>

bpmn:endEvent id="tvm success" name="Success"/>
</Qpmn:process>

</bpnn:definitions>

C.2 Syntax of Service Type data format

<?xm]} versions'1.0" encoding="UTF-8"?>
<schdma xmlhsS="http://www.w3.0rg/2001/XMLSchema" xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004"
xmlng:dia=l"urn:mpeg:mpeg21:2003:01-DIA-NS" xmlns:mpegmb="urn:mpeg:mpegM:schema:Pl-base-

NS:2Q12¥"/xmlns:tvm="urn:mpeg:mpegM: service-type:03-tvm-NS:2012"

targetNamespace="urn:mpeg :mpegM:Service-type:U3-Cvim-NS: 2012
elementFormDefault="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>
</complexType>
SR i A
<!-- TVMGetCormfiguratIioncompretIontype

<D= HHHHfHHAH A HE A A AR AR A A R >
<complexType name="TVMGetConfigurationCompletionType">

<complegxContent>

<extgnsion base="mpegmb:CompletionParametersBaseType">
<sejquence>

element name="ServiceTypeEntity" type="mpegmb:ServiceTypeEntityType"/>
lelement name="Configuration" type="mpegmb:RequestParametersBaseType"/>
lelement name="DeviceDescription" type="dia:TerminalsType'{ minOccurs="0"/>
</slequence>
<atjtribute name="tvmFunctionName" type="string"/>
<atjtribute name="tvmFunctionVersion" type="string"/>

</extlension>
</compllexContent>
</complexType>
SR G A
<!-- TVMConfigureRequestType ==>

<U—— HHHHfHHHHH A A AR AR AR AR >
<complexType name="TVMConfigureRequestType">
<complexContent>
<extgnsion base="mpegmb:RequestParametersBaseType">
<sequence>
e lement name="TVMFunctionIdentifier" type="tvm:TVMFunctionIdentifierType"/
element name="Configuration¥ type="mpegmb:RequestParametersBaseType"/>

</slequence>
</extlension>
</compllexContent>
</complexType>
<D= ##H4HH#HHHHH A H A AR PR R >
<!--  TVMCommandRequestTlype ==>

<D—— ##H4HH#HHHAHHEARRT A A A A A R R >
<complexType name=%"TVMCommandRequestType">

<complexContent>
<extgnsiénibase="mpegmb:RequestParametersBaseType">
<sequence>
B . ot N D - S I TR u, e P S S u
LTI 1TIAllliT— L IFUITC U I UITTIUTITIU L L ITL l,_yb}c— CVIIL. L FMOTUITC U LTUITTIUTITU L LI TL L_YL)C

<element name="CommandCode" type="tvm:CommandCodeType" />
<element name="CommandArgument" type="string" minOccurs="0"/>
<element name="ScheduledTime" type="dateTime" minOccurs="0"/>

</sequence>
</extension>
</complexContent>

</complexType>
<D= ##AHHH#4HHAHHFHEHHFHFHERFHH A S FHE A E S H SRS ES ——>
<!-- General Definitions: Capabilities -—>
<D= ##AH#H#4HHAHHFHEHHFHFHERFHH A FFEHHE R H SIS S S ——>
<!-- 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" />
</sequence>
</extension>

CUOHMIPITXTCUITLTIIT

</gomplexType>

<!4- Definition of ContentIOCapabilitiesBaseType -—>
<cqgmplexType name="ContentIOCapabilitiesBaseType" abstract="true">
complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>

<element name="ContentIOType" type="mpeg7:ControlledTerm¥seType" minOfcurs="0"
maxOgcurs="unbounded">
<annotation>

<documentation xml:lang="en">Suggested ClasSificationScheme:
"urn jmpeg:mpegM:cs:02-ST-tvm-NS:2011:TVMContentIOTypeCSf</documentation>

</annotation>
</element>

</sequence>
</extension>
/complexContent>
</gomplexType>
<!4- Definition of SourceCapabilitiesType -->
<cgmplexType name="SourceCapabilitiesType">
complexContent>
<extension base="tvm:Contentl@€apabilitiesBaseType"/>
/complexContent>
</gomplexType>
<!4- Definition of TargetCéapabilitiesType -->
<cqmplexType name="TargetCapabilitiesType">
complexContent>
<extension bases!\tvm:ContentIOCapabilitiesBaseType"/>
/complexContent>
</qomplexType>
<Uq4- #EHH#HEARR AR A A A A A R R >

<!4- Genexral Definitions: Command -——>
U= #HHfEHEE AR AR A R >
<!4- Défgnition of CommandCodeType -->

<simpdeType name="CommandCodeType">

e 2 [TECIWI-oPatS
TTOCL ITCCITOIT DdoT - WNMITUNLIN

<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">

© ISO/IEC 2013 — All rights reserved 41



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

ISO/IEC 23006-5:2013(E)

<simpleContent>
<extension base="tvm:CIDRType">
<attribute name="name" type="NCName"/>
</extension>
</simpleContent>
</complexType>
<!-- Definition of CIDRType -->
<simpleType name="CIDRType">
<restriction base="string"/>
</simpleType>
</schema>

C.3 Semantics of Service Type data format

Semantics of|the TVMGetConfigurationRequestType:

Name Definition

TVMGetConfigurationReque Parameters for the mpegm: ProcessCofitentRequest message of
stType Service Type "TVM Get Configurationt.
TVMGetConfigurationRequestType extends

mpegmb : RequestParametersBaseType.

TVMFuncti¢nIdentifier Identifies the TVM Processor and the actual TVM Function.

Semantics ofjthe TVMGetConfigurationCompletionType:

Name Definition

TVMGetConfigurationCompl Parameters for the mpegm:ProcessContentCompletion message of
etionType Service Type "TVM Get Configuration".
TVMGetConfigurationCompletionType extends
mpegmb : CompletionParametersBaseType.

ServiceTypeEntity Service Type of the Process Content elementary service instgnce,
typically indicated via identifier.

Configuration Current configuration of the requested TVM Function. The type must
comply with the mpegmb:RequestParametersType 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.

Semantics of the TVMConfigureRequestType:

Namg

Definition

TVMJonfigureRequestType

Parameters for the mpegm: ProcessContentRequest mess
Service Type "TVM Configure". TVMConfigureRégquestTyp
mpegmb : RequestParametersBaseType.

age of

e extends

TVMHunctionIdentifier

Identifies the TVM Processor and the actual TVM Function.

Confliguration

Updated configuration for the specified TVM Function. Th¢ type must

comply with the mpegmbtRequestParametersTypg of the
ServiceTypeEntity defined in the
TVMGetConfiguratienCompletionParametersType of the
preceding mpegm: ProcéssContentCompletion messagg of Service
Type TVM Get Configuration.

Semgdntics of the TVMCommandRequestType.

Namg Definition

TVMJommandRequestType Parameters for the mpegm: ProcessContentRequest mesgage of
Service Type "TVM Command". TVMCommandRequestType |extends

mpegmb :RequestParametersBaseType.

TVMHunctionZ¥Zdentifier

Identifies the TVM Processor and the actual TVM Function.

ComnlandCaode

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.

Semantics of the NetworkInterfaceCapabilitiesType:

Name Definition

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

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

Semantics of|the ContentIOCapabilitiesType:

Name Definition

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

ContentIOType Indicatés® 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

Semantics of|the SoukceCapabilitiesType:

Name Definition

SourceCapabilitiesType Top-level type for the representation of supported input types.
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.

Semgdntics of the CommandCodeType:

Namg Definition

ComnlandCodeType Command code that shall be executed by the.SP. Possiblg values are
shown in
Table 1.

Semgntics of the NetworkInterfaceType:

Namg Definition

NetWorkInterfaceType Network interface to which a device is connected.
NetworkInterfaceType extends CIDRType.

ID Identifier of the network interface, unique per device (e.g., "eth0").

Semdntics of the CIDRType:

Namg Definition
CIDHType Classless Inter-Domain Routing (CIDR) notation for IP addresses (e.qg.,
"192.0.2.0/24" or "2001:db8::/32").
Table 1 — 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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