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Foreword

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

descijibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria*ngeded for the
diffeffent types of ISO documents should be noted. This document was drafted in dceordajnce with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

The procedures used to develop this document and those intended for its further mai{cenance are

Atterltion is drawn to the possibility that some of the elements of this docuihent may be the subject of
paterjt rights. ISO shall not be held responsible for identifying any or all'such patent rights. Details of
any platent rights identified during the development of the document wil] be in the Introduiction and/or
on the ISO list of patent declarations received (see www.iso.org/patéuts).

Any trade name used in this document is information given for:the convenience of users and does not
consflitute an endorsement.

For an explanation on the meaning of SO specific terms andéexpressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade Organization (WTO) prirjciples in the
Technical Barriers to Trade (TBT) see the following.URL: www.iso.org/iso/foreword.html.

The dommittee responsible for this document is ISO/IEC JTC 1, Information technology, SC [29, Coding of
audid, picture, multimedia and hypermedia information.

This fthird edition cancels and replaceshe second edition (ISO/IEC 23006-2:2013), which has been
techrtically revised.

A list|of all parts in the ISO/IEC 23006 series can be found on the ISO website.

© ISO/IEC 2016 - All rights reserved v
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Introduction

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

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

4) It Specificc also how to combine p]nmﬂnf:\ry servicesinto nggrpgnfpd services (lQﬂ/lF‘(‘ 7?006-5)_

The ISO/IEC|23006 series is subdivided into five parts:

Part 1 — Architecture: specifies the architecture that can be used as a guide to)ah MPEG-M
implementation;

Part 2 — MPEG Extensible Middleware (MXM) Application Programming Interface (APIs)|/(this
document): §pecifies the middleware APIs;

Part 3 — Confformance and Reference Software: specifies conformance criteria’and a reference soffware
implementation with a normative value;

Part 4 — Eldgmentary Services: specifies elementary service protocdls between MPEG-M applicatipns;

Part 5 — Sefvice Aggregation: specifies mechanisms enablingtlie combination of Elementary Services
and other sefvices to build Aggregated Services.

vi © ISO/IEC 2016 - All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 23006

-2:2016(E)

Information technology — Multimedia service platform
technologies —

Part 2:
MPEG extensible middleware (MXM) API

1

Ycope

This dlocument specifies a set of Application Programming Interfaces (called for shortMXM
MPEG-M Applications running on an MPEG-M Device can access the standard multimedia
contgdined in its Middleware as MPEG-M Engines, as specified by ISO/IEC 23006-1.

The NIXM APIs belong to two classes:

2

the MPEG-M Engine APIs, i.e. the collection of the individual MPEG+<M Engine APIs proy
tp a single MPEG technology (e.g. video coding) or to a group)of MPEG technologies ¥
donvenient;

—

he MPEG-M Orchestrator AP, i.e. the API of the special MPEG-M Engine (called Orchesti
hat is capable of creating chains of MPEG-M Engin€s to execute high-level application
Play a video”, as opposed to the typically low-level MPEG-M Engine API calls.

—

Normative references

Ther¢ are no normative references in this:document.

3

3.1

Terms, definitions and abbreviated terms

Terms and definitions

For the purposes of thissdocument, the following terms and definitions apply.

ISO apd IEC maintainterminological databases for use in standardization at the following

3.11

IEC Electropedia: available at http://www.electropedia.org/

[0 Online browsing platform: available at http://www.iso.org/obp

IAPIs) so that
technologies

riding access
where this is

ator Engine)
calls such as

hddresses:

Aggregated Service
service resulting from the combination of Elementary Services (3.1.2)

3.1.2
Elementary Service
basic unit of service (3.1.13)

3.1.3

content
Digital Item and its component elements, namely resources (e.g. media, scripts, executable), identifiers,
descriptions (e.g. metadata) and event (3.1.6) reports

© ISO/IEC 2016 - All rights reserved
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contract
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set of metadata, licenses (3.1.8), promises and signers agreed by users (3.1.15) of a multimedia value
chain (3.1.16), where a promise is a signed collection of statements about, e.g. obligations, prohibitions
and assertions, and a signer is a user whose signature makes the contract valid

3.1.5
device

hardware/software or simply software apparatus that enables a user (3.1.15) to play a role (3.1.12) in
multimedia value chains (3.1.16)

3.1.6

event
performancg

3.1.7

entity

one of the fq
device (3.1.5

of a specified set of functions or operations

, event (3.1.6), license (3.1.8), service (3.1.13), and user (3.1.15)

3.1.8
license
collection of]

3.19
protocol
set of rules 3

3.1.10
resource
individually

EXAMPLE
a single progi

3.1.11
right
ability ofa u

3.1.12
role
ability ofa u

3.1.13
service
operation pe

authorizations, conditions and payment terms granted by a,user (3.1.15) to other use

nd data format used by two devices (3.1.5) to communicate

identifiable asset or a sequence of assets

Video or audio clip, a 3D synthetic scéne, an image, a textual asset, a 2D LASeR scene, a web
am or a full 24-hour programming ofa TV broadcast, a script or executable, etc.

cer (3.1.15) to perform an/operation in the multimedia value chain (3.1.16)

ser (3.1.15) toyperform a set of operations in the multimedia value chain (3.1.16)

rforméed on an entity (3.1.7) by a user (3.1.15) on behalf of other users

llowing elements in the multimedia value chain (3.1.16): content (3.1.3); contract (3.1.4

page,

3.1.14

service provider

user (3.1.15)

3.1.15
user
participanti

3.1.16
value chain

offering services (3.1.13) to other users

n multimedia value chains (3.1.16)

collection of users (3.1.15), including creators, end users and service providers (3.1.14), that conform to
this document

© ISO/IEC 2016 - All rights re
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3.1.17

MPEG-M Application

application that runs on an MPEG-M device (3.1.18) and makes calls to the MPEG-M Application API and
MPEG-M Engine APIs (3.1.20)

3.1.18
MPEG-M Device
device (3.1.5) equipped with a selected set of MPEG-M Engines (3.1.19)

3.1.19
MPEG- M Engme

API of a single MPEG-M Engine (3.1.19)

MPEG-M orchestrator API
API of the MPEG-M Orchestrator Engine (3.1.22)

3.1.2p
MPEG-M Orchestrator Engine
specipl MPEG-M Engine (3.1.19) capable of creating chains of MPEG-M Engines

Note ] to entry: It is also to set-up a sequence of connected-MPEG-M Engines for the purpose of exejcuting a high-
level application call such as Play.

3.1.28
MPEG-M Technology
techrlology that is required to implement an MPEG-M functionality

3.2 |Abbreviated terms

AIT Advanced IPTV Terminal

AS Aggregated Service

BBL Bitstream Binding Language
BPMN Business Process Model and Notation
CEL Gontract Expression Language

DI Digital Item

DIA Digital Item Adaptation

DID Digital Item Declaration

DIDL Digital Item Declaration Language
DII Digital Item Identification

DIS Digital I[tem Streaming

ER Event Report

ERR Event Report Request

© ISO/IEC 2016 - All rights reserved 3
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ES
[PMP
[PTV
MDS
MPEG

MPEG-21

006-2:2016(E)

Elementary Service

Intellectual Property Management and Protection
Internet Protocol Television

Multimedia Description Schemes

Moving Picture Experts Group

Multimedia Framework [see ISO/IEC 21000 (all parts)]

MPEG-A
MPEG-M
MPEG-V
MPQF
REL
RTP
RTSP
SE

SEM
URI
URL
WSDL
XML
XSD
XSLT

4 Names

For clarity, t

Multimedia Application Format [see ISO/IEC 23000 (all parts)]
Multimedia Service Platform Technologies [see ISO/IEC 23006 (all parts)]
Multimedia Context and Control [see ISO/IEC 23005 (all parts)]
MPEG Query Format

Rights Expression Language

Real Time Protocol

Real Time Streaming Protocol

Sensory Effect

Sensory Effect Metadata

Uniform Resource Identifier

Uniform Resource Locator

Web Services Description Language

Extensible Markup Language

XML Schema Definition

Extensible Stylesheet Language Transformations

pace conventions

hroughout this document, consistent namespace prefixes are used.

“xml:” and

“xMmlns:” are normative prefixes defined in W3C XMLNAMES. The prefix “xml :”

is by

definition bound to “http://www.w3.org/XML/1998/namespace”. The prefix “xmlns:” is used only

for namespa

ce bindings and is not itself bound to any namespace name.

“xsi:” prefix is not normative. It is a naming convention in this document to refer to an element of the
http://www.w3.0rg/2001/XMLSchema-instance namespace. All other prefixes used in either the text

or examples

of this document are not normative, e.g. “\mpegm: ", “*dia:”.

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

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

“urn:mpeg

:mpegM:schema:02-service-NS:2012".

© ISO/IEC 2016 - All rights reserved
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In these descriptions fragments the different prefixes are bound to the namespaces as given in Table 1.
The schema locations of the namespaces in Table 1 are only an informative indication as schema
locations may change over time.

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

Prefix Corresponding namespace Schema location

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

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

dia urn:mpeqg:mpeg2l:2003:01-DIA-NS http://standards.
iso.org/ittf/Public-

-
ér%%ﬁEE -21_sche-
Y les/dia-2nd/
( iféiian&d

erl urn:mpeqg:mpeg2l:2005:01-ERL-NS Q@' http://standards.
Q iso.org/ittf/Public-
q‘}) lyAvailableStand-
O ards/MPEG-21_sche-
R ma_filesfer/er.xsd
fru urn:mpeg:mpegB:schema:FragmentRequestL@\t\sv:2007 Defined|in ISO/
IEC 23(001-2:2008

AN
mped7 urn:mpeg:mpeg7:schema:2004 f‘\\\
mped7s urn:mpeg:mpeg’:systems:2001 (, -~

cel urn:mpeg:mpeg21:cel:contract?@i
bbl urn:mpeg:mpeg2l:2007:Ol—BBL\WYS http://standards.
QO iso.org/iftf/Public-
%) lyAvailableStand-
\\'Q ards/MPEG-21_sche-
.$ ma_filesfdis/bbl.xsd
dii urn:mpeg:mpeng:23@:01—DII—NS
mpqf urn:mpeg:mpgf: K@e‘ma :2008 Defined[in ISO/
IEC 15938-12
mped4ipmp urn:mpegu@%&&: IPMPSchema:2002 Defined[in ISO/
. IEC 14496~
\ 13:2004
; ; =
ipmgdidl urn:@g:mpeg2l:2004:Ol—IPMPDIDL—NS http://standards.
iso.org/ittf/Public-
®~ lyAvailableStand-
P

< ards/MPEG-21_sche-
O ma_filesjipmp/ipmp-
= didLxsd

ipmpm@v urn:mpeg:mpegB:schema: IPMP-XML-MESSAGES:2007 Defined|[in ISO/
N IEC 23001-3:2008

ipmpinfo urn:mpeg:mpeg21:2004:01-IPMPINFO-NS http://standards.
iso.org/ittf/Public-
lyAvailabl nd-
ards/MPEG-21_sche-
general.xsd

didl urn:mpeg:mpeg21:2002:02-DIDL-NS http://standards.

iso.org/ittf/Public-
lyAvailableStand-
ards/MPEG-21_sche-
ma_files/did/didl.xsd

mpegm-didl urn:mpeg:mpegM: schema:06-didl1-NS:2012

© ISO/IEC 2016 - All rights reserved 5
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Table 1 (continued)

Prefix

Corresponding namespace

Schema location

didmodel

urn:

mpeg:

mpeg21:2002:02-DIDMODEL-NS

http://standards.iso.

org/ittf/PubliclyAvail-
ableStandards/MPEG-
21 _schema files/did/
didmodel.xsd

didl-msx

urn

impeg:

maf:schema:mediastreaming:DIDLextensions

Defined in ISO/
IEC 23000-5:2011

dii

urn

impeg:

mpeg21:2002:01-DII-NS

h ndar

isoorg/itd/Pubt
I;Available5¥;_i-
ardsZMPEgé S

rel-r

urn:

mpeg:

mpeg21:2003:01-REL-R-NS

f

Inafﬂgs dii.y
http://standards
i ittf/Publ
ailableStand
PEG-21_schem

files/rel-r/rel-r.x

rel-sx

urn:

mpeg:

mpeg21:2003:01-REL-SX-NS

N
N

<<C)

http://standards
iso.org/ittf/Publ
lyAvailableStand
MPEG-21_schemj

files/rel-r/rel-sx.

|:|~E:r?' 9 Er? EER
1

xsd

http:

wWww.w3.0r

2001/XMLSchema

Q
N

http://www.

w3.org/2001/
XMLSchema.xsd

xsi

http:

Www.w3.0r

N

2001 XMLSchemg’-\' ance

dsig

http:// www.w3.or

2000/09/xmldsig
¥
\O

A

http:// www.w3.¢r
TR/2002/REC-x

ldsig-core-20020

xmldsig-core-sch
xsd

12

o N
1%
i

xenc

http:

www.w3.org/2

4/xmlenc#

bpmn

http:

Www.omg.o

@)

yec/BPMN/20100524/MODEL

O®‘

http://www.

omg.org/spec/
BPMN/20100501/
BPMN20.xsd

bpmnextl

urn:

—

mpegM: schema: 04-bpmn-ext-mfr-NS:2012

ca

urns

il

tigatNS:2012

mpegM: service-type:04-content-adapta-

cel

@jh:mpeg:mpeng:ZOlO:Ol—CEL—NS

cidl

/N

Mirn:mpeg:mpeg-v:2010:01-CIDL-NS

dc

h

: rl.or

lements/1.1

http://dublincore.
org/schemas/xmls/
qdc/2008/02/11/

dc.xsd

dcdv

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

ebucore

urn:ebu:metadata-schema:ebuCore 2010

http://www.ebu.
ch/metadata/
schemas/EBU-

Core/20100820/EBU
CORE_20100820.xsd

esi

urn:mpeg:mpegM:service-type:03-extract-sensory-in-
formation-NS:2012

©ISO/IEC
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http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dii/dii.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dii/dii.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/dii/dii.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-r.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-sx.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-sx.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-sx.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-sx.xsd
http://standards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/rel-r/rel-sx.xsd
http://www.w3.org/2001/XMLSchema
http://www.w3.org/2001/XMLSchema.xsd
http://www.w3.org/2001/XMLSchema.xsd
http://www.w3.org/2001/XMLSchema.xsd
http://www.w3.org/2001/XMLSchema-instance
http://www.w3.org/2000/09/xmldsig#
http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd
http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd
http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd
http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd
http://www.w3.org/TR/2002/REC-xmldsig-core-20020212/xmldsig-core-schema.xsd
http://www.w3.org/2001/04/xmlenc#
http://www.omg.org/spec/BPMN/20100524/MODEL
http://www.omg.org/spec/BPMN/20100501/BPMN20.xsd
http://www.omg.org/spec/BPMN/20100501/BPMN20.xsd
http://www.omg.org/spec/BPMN/20100501/BPMN20.xsd
http://www.omg.org/spec/BPMN/20100501/BPMN20.xsd
http://purl.org/dc/elements/1.1/
http://dublincore.org/schemas/xmls/qdc/2008/02/11/dc.xsd
http://dublincore.org/schemas/xmls/qdc/2008/02/11/dc.xsd
http://dublincore.org/schemas/xmls/qdc/2008/02/11/dc.xsd
http://dublincore.org/schemas/xmls/qdc/2008/02/11/dc.xsd
http://www.ebu.ch/metadata/schemas/EBUCore/20100820/EBU_CORE_20100820.xsd
http://www.ebu.ch/metadata/schemas/EBUCore/20100820/EBU_CORE_20100820.xsd
http://www.ebu.ch/metadata/schemas/EBUCore/20100820/EBU_CORE_20100820.xsd
http://www.ebu.ch/metadata/schemas/EBUCore/20100820/EBU_CORE_20100820.xsd
http://www.ebu.ch/metadata/schemas/EBUCore/20100820/EBU_CORE_20100820.xsd
https://iecnorm.com/api/?name=16dc5bc420cb14417438c5d3de8e6be0
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Table 1 (continued)

Prefix Corresponding namespace Schema location
etsi urn:dvb:metadata:iptv:sdns:2008-1 Defined in ETSI
TS 102 034[29]
ipmpinfo-msx|urn:mpeg:maf:Schema:mediastreaming: IPMPINFOexten—- |Defined in ISO/
sions:2007 IEC 23000-5:2011
rs urn:mpeg:mpegM:service-type:0l-recog-
nize-speech-NS:2012
saml urn:oasis:names:tc:SAML:2.0:assertion http://docs.oa-
sis-open.org/se-
curity/sdml/v2.0/
samlrsehpma-asser-
tien-2.0.xsd
samlp urn:oasis:names:tc:SAML:2.0:protocol http://ddcs.oa-
Sis-open.org/se-
curity/saml/v2.0/
saml-schpma-proto-
col-2.0.x4d
sedl] urn:mpeg:mpeg-v:2010:01-SEDL-NS
sepy urn:mpeg:mpeg-v:2010:01-SEPV-NS
sev urn:mpeqg:mpeg-v:2010:01-SEV-NS
sid urn:mpeg:mpegM: schema:05-s1d-NS:2012
ss urn:mpeg:mpegM:service-type:02-§ynthe-
size-speech-NS:2012
tva urn:tva:metadata:2010 Defined |in ETSI
TS 102 [822-3-1I30]
wsdll http://www.w3.org/ns/wsdl http://wivw.
w3.org/4002/ws/
desc/ns/wsdl20.xsd
Xsl http://www.w3.0rg/1999/XSL/Transform http://wivw.
w3.org/4007/sche-
ma-for-x$lt20.xsd
xhtnl http://www.w30rg/1999/xhtml http://wivw.w3.org/
MarkUp/ISCHEMA/
xhtml11.ksd
5 (ommonMXM interfaces and classes
The XM APIs are specified in the Java languages, as follows:
a) ahishleveldeseriptioneftheinterfacesdefiningthe MXM-APIsprevidedintheeurrent text;

b) an html format specification of the MXM APIs with a normative value provided as an attachment to
this document, provided in an attachment or on the official MPEG-M website [6].

The core part of MXM consists of a number of interfaces and classes which are common to all MPEG-M
Engines. These are:

— MXM: the main class that enables MPEG-M Applications to obtain instances of MPEG-M Engines.
It acts as a factory instantiating the MPEG-M Engines listed in a configuration file (so-called
MXM Configuration File). The MXM Configuration File contains the list of MPEG-M Engines that
are required by an MPEG-M Application; hence, each MPEG-M Application needs to have an MXM
Configuration File (the format of the MXM Configuration file is depicted in Annex A);

© ISO/IEC 2016 - All rights reserved 7


http://docs.oasis-open.org/security/saml/v2.0/saml-schema-assertion-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-assertion-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-assertion-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-assertion-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-assertion-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-protocol-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-protocol-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-protocol-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-protocol-2.0.xsd
http://docs.oasis-open.org/security/saml/v2.0/saml-schema-protocol-2.0.xsd
http://www.w3.org/ns/wsdl
http://www.w3.org/2002/ws/desc/ns/wsdl20.xsd
http://www.w3.org/2002/ws/desc/ns/wsdl20.xsd
http://www.w3.org/2002/ws/desc/ns/wsdl20.xsd
http://www.w3.org/1999/XSL/Transform
http://www.w3.org/2007/schema-for-xslt20.xsd
http://www.w3.org/2007/schema-for-xslt20.xsd
http://www.w3.org/2007/schema-for-xslt20.xsd
http://www.w3.org/1999/xhtml
http://www.w3.org/MarkUp/SCHEMA/xhtml11.xsd
http://www.w3.org/MarkUp/SCHEMA/xhtml11.xsd
http://www.w3.org/MarkUp/SCHEMA/xhtml11.xsd
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has to extend this abstract class;

MXMAbstractEngine: the abstract class at the highest level of an MPEG-M Engine. Every MPEG-M

MXMODbject: the basic interface for most of the MXM classes. MXMObject is a wrapper of any

objects exchanged by MPEG-M Engines. It defines the version of MXM and it provides a number
of fundamental methods used to extract the actual class name and type of the object wrapped in
the MXMObject. Furthermore, it provides getters and setters for wrapping/unwrapping an object
into/from an MXMObject;

it is possible to convert any object into an MXMObject;

MXMAdapter: the basic class implementing the MXMObject interface. By means of an MXMAdapter,

MXMEn
any enti

MXMEx
extend t

MXMIny
that thd
specific

MXMEn

methods;

MXMCr¢
which sj
parse dd

MXMKe

6 MPEG-

6.1 Genel

Throughout
profile has 1
aforementio
Application

reference im
requirement

The MPEG-M

APIs thd

bineName: the enumeration listing all possible names (types) of MPEG-M Engines¢sg that

Ly can be unambiguously identified;

feption: the highest level of exception thrown by MXM. All other exceptions iy MXM h:
his abstract class;

alidConfigurationException: specialized exception informing an MPEG-M Applic
MXM Configuration File is trying to use non-compliant MXM Configuration Sc
\tions;

ive to

ation
hema

bineResponse: the enumeration used as a general-purpos€ return value for a number of

)

atorAndParser: the interface that extends the MXM€Creator and MXMParser inter
pecify a set of common methods to be implemented by all classes employed to creat
ta managed by the entire MXM middleware;

s: the class that wraps a key-value constructused to specifyan MPEG-M Engine’s parar

M Engines

ral

Clause 6, the technologies-supported by each MPEG-M Engines are detailed. If a sp
ot been indicated, it impHes that the full standard is supported. Moreover, the APIs

faces
e and

neter.

ecific
bf the

hed engines are spetified. These APIs have been designed in such a way that any MPEG-M

can rely on top of them, independently of their implementation. MPEG-M Part 3 prov
plementation of these MPEG-M Engines; however, this implementation may vary. Thg
is that all implémentations have to produce the same results.

Engine\APIs can be divided in two subclasses:

des a
only

APIS");

t represent particular data the MPEG-M Engine is specialized on (called “schema ha|ndler

— APIs that provide some functionality on the data described above (called “functional APIs”).

The MPEG-M Engines, as already depicted in MPEG-M Part 1, are subdivided in MPEG-M Technology
Engines and MPEG-M Protocol Engines. The difference between them is the way they are acceded:
locally for MPEG-M Technology Engines, remotely in the case of MPEG-M Protocol Engines. A special
case of MPEG-M Technologies Engines are the MPEG-M Orchestrator Engines, which are supposed to
deal with several and different MPEG-M Engines.
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Technology Engines
Digital Item Engine

1 Technologies

The Digital Iltem Engine provides access to the technologies specified in Table 2.

Table 2 — Technologies supported by the Digital Item Engine

Standard Profile or tprhnnlngv Reference
Digitpl Item Declaration Main ISO/IEC[21000-2
MSAF ISO/IEC|23000-7
Digitpl Item Identification ISO/IEC|21000-3
6.2.112 APIs

The [

Digital Item Declaration (DID) data structures. Classes implementing.the Digital ltem Eng
shall provide the necessary functionality to

— (greate Digital Items and retrieve data from them;

— b

6.2.2

6.2.2
The N

igital Iltem Engine interface defines the APIs for handling ISO/IEC)21000-2 and ISO

e able to manage:
- Item, Statement, Descriptor from Digital Items;
— Component, Resource from Digital Items;

- License, Metadata, ERRs from Item\in'Digital Items.
MPEG-21 File Format Engine

1 Technologies

IPEG-21 File Format Engine provides access to the technologies specified in Table 3.

Table3 —= Technologies supported by the MPEG-21 File Format Engine

IEC 23000-7
ine interface

Standard Profile or technology Reference
MPEG-21 File Format ISO/IEC|21000-9
6.2.2|2° APIs

6.2.2.2.1 General

The MPEG-21 File Format Engine interface defines the methods for operating over ISO/IEC 21000-
9 MPEG-21 File Format files. Classes implementing the MPEG-21 File Format Engine interface shall

provi

— C

de the necessary functionality to

reate an MPEG-21 file, and

— access data of an MPEG-21 File.

© ISO/IEC 2016 - All rights reserved
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6.2.2.2.2 MPEG21 File Creation

Creating an MPEG-21 File involves the following interfaces:

— MPEG21FileCreator: an interface defining the methods to create an MPEG-21 file.

6.2.2.2.3 MP21 File Access

Accessing an MPEG-21 File involves the following interfaces:

— MPEG21FileReader: an interface defining the methods to access an MPEG-21 file.

6.2.3 REL

6.2.3.1 Te
The REL Eng

Engine

chnologies

ine provides access to the technologies specified in Table 4.

Table 4 — Technologies supported by the REL Engine

Standard Profile or technology Reference
Rights Exprefssion Language MAM profile ISO/IEC 21000-1
DAC profile ISO/IEC 21000-1
OAC profile ISO/IEC 21000-1
6.2.3.2 ABRIs
The REL Engine interface defines the methods forphandling ISO/IEC 21000-5 Rights Expregssion

Language (§
following fu

— createR

— authoriz
6.2.3.3 Ri

6.2.3.3.1 (
Creating ang
— License:

— Grant: a

\ctionality:
ights Expressions and access data“contained in them;

e users to exercise rights.
phts Expression creation and access

Leneral

accessing-a'REL statement involves the following interfaces:

h.interface defining the methods to create and parse an r:grant;

an intérfdce defining the methods to create and parse an r:license element;

YEL) data structures. Classes implementing the REL Engine interface shall provide the

— DigitalResource: an interface defining the methods to create and parse an r:digitalResource;

— ProtectedResource:aninterfacedefiningthemethodstocreateand parseanmlx:protectedResource;

— IdentityHolder: an interface defining the methods to create and parse an m1x:identityHolder;

— Issuer: an interface defining the methods to create and parse an r:issuer;

— KeyHolder: an interface defining the methods to create and parse an r:keyHolder.

10
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6.2.3.3.2 Authorization
Authorizing a user to exercise a right involves the following interfaces:

— AuthorisationManager: an interface defining the methods to authorize a user to exercise a right and
retrieve information from the validation operation;

— AuthorisationResult: an enumeration defining possible result of an authorization.

6.2.4 IPMP Engine

6.2.4ft—Techmnotogies

The IPMP Engine provides access to the technologies specified in Table 5.

Table 5 — Technologies supported by the IPMP Engine

Standard Profile or technology Reference
MPEG-21 IPMP Components Main ISO/IEC[21000-4
MSAF ISO/IEC23000-5
IPMP XML Messages ISO/IEC|23001-3
6.2.412 APIs

6.2.4]2.1 General

The IPMP Engine interface defines the methods foréperating over ISO/IEC 21000-4 and ISQ/IEC 23000-
5 Intgllectual Property Management and Protection data structures. Classes implementing the IPMP
Engine interface shall provide the following functionality:

— dreate IPMP data structures and accéss data contained in them.

6.2.412.2 IPMP Information création and access
Creafling and accessing IPMP'data structures involves the following interfaces:

— IPMPGenerallnfoDeseriptor: an interface defining the methods to create ang parse an
bmpinfo:IPMPGenerallnfoDescriptor element;

—e

— IPMPInfoDeseriptor: an interface defining the methods to create and| parse an
bmpinfolRMPInfoDescriptor element;

—e

— HrotettedAsset: an interface defining the methods to create and parse an ipmpdidl:Pr¢tected Asset
dlefgent;

— RightsDescriptor:aninterfacedefiningthe methodsto createandparseanipmpinfo:RightsDescriptor
element;

— Tool: an interface defining the methods to create and parse an ipmpinfo:Tool element.
6.2.5 GreenMetadata Engine

6.2.5.1 Technologies

The GreenMetadata Engine provides access to the technologies specified in Table 6.

© ISO/IEC 2016 - All rights reserved 11
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Table 6 — Technologies supported by the Green Metadata Engine

Standard Profile or technology Reference
Green Metadata ISO/IEC 23001-11
6.2.5.2 APIs

The Green Metadata TE (Encoder) exposes APIs that are called by the Media Pre-Processor and/or the
Media Encoder to enable the Green Metadata Generator (Encoder) to produce appropriate metadata.
The APIs are called in realtime during pre-processing/encoding. The metadata is used for decoder and
display power reduction, quality recovery and for energy-efficient media selection.

The Green Metadata TE (Decoder) exposes APIs through which it can receive the Green Methdata
stream. The|Green Metadata Extractor (Decoder) receives the Green Metadata stream and\feeds it to
the Power Optimization Module (Decoder). The metadata is used by the power optimization'modjile to
reduce decogler and display power.

6.2.6 Media Framework Engine
6.2.6.1 Terhnologies

6.2.6.1.1 (General

The Media Framework Engine has to provide access to, at least,£he technologies specified in Table 7 to
Table 10.

6.2.6.1.2 Audio

Fable 7 — Audio technologies supported by the Media Framework Engine

Standard Profile or technology Reference
MPEG-1 Audio layer 1 ISO/IEC 11172-3
MPEG-1 Audio layertHI [SO/IEC 11172-3
MPEG-4 AAC ISO/IEC 14496-]
MPEG-4 HE-AAC ISO/IEC 14496-]

6.2.6.1.3 YVideo

Fable 8 =~¥Video technologies supported by the Media Framework Engine

Standard Profile or technology Reference
MPEG-1 Videp ISO/IEC 11172-2
MPEG-2 Video Main Profile [SO/IEC 13818-2
MPEG-4 Visual Simple Profile ISO/IEC 14496-2
Advanced Simple Profile ISO/IEC 14496-2
MPEG-4 AVC [SO/IEC 14496-10

12 © ISO/IEC 2016 - All rights reserved
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6.2.6.1.4 Reconfigurable video

Table 9 — Reconfigurable video technologies supported by the Media Framework Engine

Standard Profile or technology Reference
Codec Configuration Representation ISO/IEC 23001-4
Video tool library ISO/IEC 23002-4

6.2.6.1.5 Muxed content

Table 10 — Muxed content technologies supported by the Media Frameworl% ngine

N
Standard Profile or technology n%e\ference
MPEG-1 Systems 1S0/1EC[11172-1
MPEG-2 Systems Transport Stream \CO' ISO/IEC[13818-1
Program Stream oy 1S0/IEC[13818-1
MPE(;-4 M4Mux N2 1S0/1EC[14496-1
ISO Base Media File Format \\Q/V ISO/IEC 14496-12

N

Figurne 1 shows the various components of the MPEG-M Media @é&ework engine at a high|level.

L

Figure 1 — Technologies of the MPEG-M Media Framework Engine

© ISO/IEC 2016 - All rights reserved 13
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6.2.6.2 APIs

The MediaFramework is a high level MPEG-M Engine, grouping together several media specific engines
such as Video, Image and Audio Engine. It also implements common functionalities (independent on the
media type) such as resource loading and saving.

The MediaFrameworkEngine holds three main interfaces:

— aninterface for accessing the Content (called AccessMedia);

— an interface for creating the Content (called CreationMedia);

an interface to communicate witlt Green Metadata engine.

A typical inlplementation of the AccessMedia interface of the MediaFrameworkEngine fitst lopds a
resource, demultiplex it, check the type of the elementary streams within the resource-and calll the

associated e

A typical implementation of the CreationMedia interface of the MediaFramewwrkEngine ca
ementary stream creation engines, initialize them with encoding parameters and f

associated ¢

save the multiplexed resource.

ementary stream access engines.

1 the
nally

Table 11 shgws which class of APIs are provided in the second part of/this document for the various

media categpries.

Table 11 — MXM Media Framework’APIs

Class Type Creation Decoding Rendering
Elempntary Image Yes, only if.it™" | Yes Yes, only ifitis a
is a JPEG texture
Audio Yes
Video Traditional Yes
(MPEG-1,
MPEG-2, etc.)
RVC Yes Yes
Muxdd content Yes Yes
The Media Ffamework Engine acts like a factory that returns an instance of the AccessMediaFramsg
or CreationMediaFrameworkdnterface.
a) public AccessMediaFramework getAccessMediaFramework(Canvas canvas) th
MediaFijameworkEngineException;
b) public CreationMediaFramework getCreationMediaFramework() th
MediaFrjlameworkEngineException.

work

rows

rows

In the first case, an optional java.awt.Canvas can be passed to specily where the MediaFramework have
to render the resource.

The AccessMediaFramework holds the following methods:

— boolean consumeResource(List<MXMObject> tools, URI inputLocationResource, String mediaType,

OutputS

tream os, MXMObject useType);

This method is used to consume a given resource.

resource (e.g. ciphering, filtering) and defining;

— control points involved;

14
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— name or ID of the tool;

— Tool messages (IPMPMessage) that could contains one or a set of keys;
— URIinputLocationResource: where the resource handled is located;
— String mediaType: what kind of media is handled;

— OutputStream os: where the resource will be eventually stored;

— MXMODbject useType: the type of interaction the user requested on the passed resource;

voidonenl MY MOhiectmedia):
s e W A b A 1)

his method is a high-level API that is used to prepare a resource (passed as_ pal
XMObject) to be rendered.

Pl

oid play(), void pause(), void stop(), void release(), void setVolume(int newVolume);

o

hese methods are used to manage the media chain created to render the resource. It
sftart, to pause, to stop the rendering of the passed resource; to releaseé the allocated 1
tp set the volume of audio stream inside the resource.

(JaptureFrameFromMedia: return an image captured from miedia.

Hoolean createResource(List<MXMObject> tools, URklocationResource, URI newLocati
This method is used to create and handle a given resource:

1) List<MXMObject> tools: one or more IRPMPTools (or other kind of tools) used to ma
resource (e.g. ciphering, filtering) and defining;

7) control points involved;

3) name or ID of the tool;

4) tool messages (IPMPMessage) that could contain one or a set of keys;

5) URIlocationResource: where the resource handled is located;

d) URI newLocationResource: where the resource handled will be located.

d supportso that an external component can use them in order to reduce the power
red to.receive, decode and display the media. It involves the following subinterfaces.

(réenMediaEncoderFramework: Thisinterface specifies APl useful toinstructthe Medi

ameter in a

s possible to
esource and

bnResource).

inipulate the

hcoder sides,
ronsumption

h Framework

t | g3 H 1 ot +1 3 d £ | P H oila
U CIlILUUU 111ICUId 11T Sutllil d VVCly tlIdt LT PUVVCI lC\.iull Cu 11Ul ucuuuuxs ICDPCLLD tlic tad

abilities and

power condition of the decoding device. This is done by allowing external components (mainly the
GreenMetadataManager) to change resolution, framerate and complexity reduction scaling. To

implement a MediaFramework that supports such functionality and the semantics of
parameters, refer to ISO/IEC 23001-11.

GreenMediaDecoderFramework: This interface specifies APIs to control the amou

the relevant

nt of power

required by the decoding Media Framework to decode the media. This allows another component

(mainly the GreenMetadataManager) to reduce the power consumption rate with resp
supply conditions (i.e. batterylevel). Controlled parameters include clock scaling, voltag

ect to power
escalingand

display scaling contrast bounds. To implement a MediaFramework that supports such functionality

and the semantics of the relevant parameters, refer to ISO/IEC 23001-11.

© ISO/IEC 2016 - All rights reserved
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6.2.7 Metadata Engine

6.2.7.1 Technologies

The Metadata Engine provides access to the technologies specified in Table 12.

Table 12 — Technologies supported by the Metadata Engine

Standard Profile or technology Reference
MPEG-7 MDS Version 3 ISO/IEC 15938-5
6.2.7.2 AHIs
6.2.7.2.1 General
The Metadata Engine interface defines the methods for operating over metadata styuctures. Classes

implementin

6.2.7.2.2

Creating and

6.2.8 EventReporting Engine

create 1

Metadat
metadat

Mpeg?7:
Abstrac

Creatior]
mpeg7:(

Creatior
mpeg7:(

Creator:

Genre: an interface defining the methods to create and parse an mpeg7:Genre element;

Parenta

TitleMedlia: an-interface defining the methods to create and parse an mpeg7:Creator element.

Metadata creation and access

g the Metadata Engine interface shall provide the following functionality:

etadata structures and access data in them.

accessing metadata structures involves the following interfaces:

a: a superinterface to be further extended, defining*a basic method to create and ps
a structure;

in interface defining the methods to create and parse MPEG-7 metadata structures;
: an interface defining the methods to ¢reate and parse an mpeg7:Abstract element;

Coordinates: an interface defiding the methods to create and parsé
reationCoordinates element;

Description: an interface~ defining the methods to create and parsé
reationDescription elentent;

an interface defining.the methods to create and parse an mpeg7:Creator element;

Guidanceyaninterface defining the methods to create and parse an mpeg7:Creator ele

rse a

an

an

ment;

6.2.8.1 Technologies

The Event Reporting Engine provides access to the technologies specified in Table 13.

Table 13 — Technologies supported by the Event Reporting Engine

Standard Profile or technology Reference

Event Reporting

ISO/IEC 21000-15

16
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6.2.8.2 APIs

The Event Reporting Engine interface defines the methods for operating over ISO/IEC 21000-15 Event
Reporting data structures. Classes implementing the request event engine interface implement the
methods allowing performing the following functionalities:

6.2.9

The
ISO/IEC JTC 1/SC 29, although someé of them are specified by external organizations
in Tgble 14. The Security Engine provides MPEG-M Applications with an API to acc
techrjologies and functionalities*which are required when dealing with governed or prote
or wh

Create Event Report Requests: provides the capability to create well-formed ERR

objects. An

instance of ERR object is needed to parse/create a ERR xml fragment. An Event Report Request
(ERR)isused to define the conditions (predicates) under which an Eventis deemed to have occurred.
Events defined by ERRs trigger the creation of an associated Event Report (ER), which contains

information describing the Event, as specified in the associated ERR;

reate Event Reports: provides the capability to create well-formed ER objects. Anin
bject is needed to parse/create an ER xml fragment;

ore Event Reports: capability to store Event Reports to a local repository;

ore Event Report Requests: capability to store Event Report Requeststo.alocal repo
[Joad Event Requests: capability to load Event Reports from a local repesitory;
[joad Event Report Requests: capability to load Event Report Req@ests from a local rep

Send Event Reports to the specified recipients: Upon the E¥ent occurring, an Event Re
generated and delivered to the specified recipient(s);
K
q

eceive Event Reports from another peer: ER objects can be received from other Pe
ontain an ERR inside them.

Security Engine

1 Technologies

Security Engine provides access to a number of technologies that are not

en required to operate it a trusted environment.

Table 14 — Technologies supported by the Security Engine

stance of ER

sitory;

ository;

port may be

ers and they

specified by
as reported
ess security
cted content

Standard Profile or technology Reference
XML4Encryption Syntax and Process- See Reference [27]
ing
XML{Signature Syntax and Processing See Referjence [28]
Trusted-SeftwareStack SeeReference [31]
6.2.9.2 APIs

6.2.9.2.1 General

The Security Engine interface defines security-related methods. Classes implementing the Security
Engine interface implement methods providing the following functionalities:

— classes to create new credentials and manage public-key based certificates;

— classes to generate symmetric keys and encrypt/decrypt data;

— classes to store confidential information such as licenses and keys in the secure repository;

© ISO/IEC 2016 - All rights reserved
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— classes to certify the integrity of MXM tools;

— classes to enable complex authentication protocols.

6.2.9.2.2 CertificateManager

The certificate manager involves the following interfaces:

— CertificateManager, to generate private/publickeys, importand export of publickeys and certificates
in various formats, perform cryptographic services, secure storage and retrieval of information,

generati

on of keys, signature calculation and validation, etc.

6.2.9.2.3 [keyManager

The key mar

— KeyMan|
and vali

6.2.9.2.4 §

ager involves the following interfaces:

nger, to generate symmetric keys, providing generation of keys, hashes, signature calcu
Hation, etc.

ecureDeviceManager

The Secure Device Manager involves the following interfaces:

— SecureDeviceManager, to certify and verify the integrity of MXM Devices, requesting the calcula]
a fingerprint of the device with the hardware software installed;-and the verification of these v

6.2.9.2.5 §

The Secure Repository Manager involves the following interfaces:

— SecureR
reposito

6.2.9.2.6 S
The Signatut

— Signatui

6.2.9.2.7 /
The Authent

— Authent
protoco

ecureRepositoryManager

epositoryManager, to store, retrieve and manage confidential information in the s
ry.

ignatureManager

eManager involves the following interfaces:

eManager, to generate and verify hash and signatures.

\uthenticationManager
icationMahager involves the following interfaces:

catioitManager, to generate and handle challenges for challenge-response authentic
S.

ation

ion of

lues.

pcure

ation

6.2.10 Search Engine

6.2.10.1 General

The Search Engine provides access to the technologies specified in Table 15.

Table 15 — Technologies supported by the Search Engine

Standard Profile or technology Reference
MPEG Query Format ISO/IEC 15938-12
18 © ISO/IEC 2016 - All rights reserved
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6.2.10.2 APIs

6.2.10.2.1 General

The Search Engine interface defines the methods for operating over metadata structures. Classes
implementing the Search Engine interface shall provide the following functionality:

— create and parse MPQF query structures.

6.2.10.2.2 MPQF query creation and access

Creaffing and accessing query structures involves the following interraces:
— MNPEGQuery: The basic interface that holds the MPQF query with the inputQuery@nd dutputQuery;

— IhputQuery: the basic interface that holds the conditions of the query;

— QueryCondition: an interface for setting all the conditions of the query that need to belevaluated;

— (

utputQuery: the basic interface that holds the results of a query-évaluation;

ooleanExpression: a superinterface for all query conditiehs! These include:

utputDescription: an interface that defines the structure of the requésted output resplts;

AND/OR/NOT/XOR: interfaces for logical operaters;
ComparisonExpression: a superinterface for@ll'the comparison expressions. Thesg include:
— Equal/NotEqual/LessThan/GreaterFhan/Contains: Interfaces for comparison|operators;
SemanticExpression: a superinterfagg, for all semantic expressions. These include:
— SemanticRelation: an interface for stating triple patterns;

— InverseOf/ComplementQf/EquivalentClass: interfaces for semantic operators;
Query: a superinterface'for all the supported query types. These include:

— QueryByXQuery: an interface for stating an XQuery query;

— QueryByDescription: an interface for stating the description of the resource;
— QueryBySPARQL: an interface for defining a SPARQL query;

— QueryByFreeText: an interface for defining free text conditions by field;

—~/ QueryByFeatureRange: an interface for defining range conditions by feature;

— QueryByMedia: an interface for setting similarity conditions with a media;
ArithmeticExpression: a superinterface for all arithmetic functions. These include:
— Add/Subtract/Divide/Abs: interfaces for arithmetic operators;
AggregateExpression: a superinterface for all aggregate functions. These include:

— MIN/MAX/SUM/AVG: interfaces for aggregation operators.
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6.2.11 Contract Engine

6.2.11.1 Technologies

The Contract Engine provides access to the technologies specified in Table 16.

Table 16 — Technologies supported by the Contract Engine

Standard Profile or technology Reference
Contract Expression Language ISO/IEC 21000-20
Media Contrget-Ortelosy ISOHEC21080-21
6.2.11.2 AHIs

Contract En
Language ((
implementin

6.2.12 Ove

6.2.12.1 General

The Overlay,
participatin

6.2.12.2 AR

Overlay Eng

data units needed by the engine and the interfaces for the technology handler that are needg

setting up th

Overlay
to the sd

Overlay
of the re¢

Overlay
an Overl

Overlay
of the Oy

classes flo create Contract Expressions and access data contained in them!

bine interface defines the methods for handling ISO/IEC 21000-20 Contract Expre
[EL) and ISO/IEC 21000-21 Media Contract Ontology (MCO) data stiuctures. Cl
g the Contract Engine interface shall provide the following functionatlity*

lay Engine

Engine specifies a minimum set of interfaces that'should be implemented by any d
b in a content delivery network, with emphasisin‘peer-to-peer networks.

Is

ne specifies interfaces for the schema handler that are used for creating and parsir

e service daemon, propagating@nd storing messages in the devices.

Eingine: interface acting as e€ntry point of the Overlay Technology Engine, providing a
hema and to the technology handler.

EngineSchemaHandler: abstract class that provides access to the APIs related to the sc
gistry and the messages of the Overlay Engine.

Message: interface that defines the methods for creating and parsing a general mess:
ay Engineimplementation.

MessageHeader: interface that defines the methods for creating and parsing the heade
reflay Engine message.

ssion
asses

evice

g the
d for

CCesS

hema

ige of

" part

part of the Overlay Engine message.

Overlay

Engine.

technologies used by the Overlay Engine.

type OverlayMessage.

messages.
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— OverlayRegistryRepository: interface that defines the methods for storing and accessing the
registry of the Overlay Engine.

6.2.13 Sensory Effect Engine

6.2.13.1 Technologies

The SE (Sensory Effect) Engine provides access to the technologies specified in Table 17.

Table 17 — Technologies supported by the Sensory Effect Engine

Standard Profile or technology Reference
Control Information ISOAIEC|23005-2
Sens¢ry Information ISO/IEC23005-3
Data|Formats for interactive devices ISO/IEC|23005-5
6.2.13.2 APIs
6.2.13.2.1 General

The §
and I
of cla|

E engine interface defines methods used for operations-over ISO/IEC 23005-2, ISO/
50/1EC 23005-5. Classes implementing the SEEngine intérface act as factories that cre:
sses which perform the following functions:

6.2.1

Acceg

]

E manipulation to manipulate a Sensory Effect Metadata (SEM) structure;
E retrieval to retrieve effects by an identifier*or an object;
E adaptation to get device capabilities, user preferences, sensor capabilities and sens

E actuation to set device commandsiof the actuator.

3.2.2 SE Manipulation

sing SEM structures involves the following interfaces:

hitSEEngine: defines\the method of initializing a SE engine;

arseSEM: defines the method of parsing SEM structures;

hsertEffects-defines the method of storing parsed SEM parameters in memory or sto

eleteEffects: defines the method of removing SEM parameters stored in memory or s

EC 23005-3,
hite instances

bd data;

rage;

torage;

pdateEffects: defines the method of updating SEM parameters stored in memory or §

torage.

6.2.1

3.2.3 SE Retrieval

Retrieving SEM structures involves the following interfaces:

— RetrieveEffectsByld: defines the method of retrieving SEMs from memory or storage by a SEM
identifier;

— RetrieveEffectsByType: defines the method of retrieving SEMs from memory or storage by a type;

— RetrieveEffectsByFilter: defines the method of retrieving SEMs from memory or storage by filter
(filter elements can be multiple attributes of an object, e.g. we can set three filter elements of fade,
intensity-value and id attributes);

© ISO/IEC 2016 - All rights reserved
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RetrieveEffectsByComparison: defines the method of retrieving SEMs from memory or storage by

comparison (in this case, object can be retrieved by conditional comparisons such as greater than, less
than, greater than or equal to, less than or equal to, not equal to, not less than, not greater than, etc.).

6.2.13.2.4 SE Adaptation

Getting device capabilities, user preferences, sensor capabilities and sensed data involves the following

interfaces:

GetUser

GetDeviceCapability: defines the method of getting the information of actuator device capability;

GetSens

GetSens

6.2.13.2.5 S

Mapping SEI
capabilities

SetDevi

6.2.14 Com

6.2.14.1 Te

The Compac
in Table 18.

referoncerdefinesthe method of getting the informationofuser preforonces;
prCapability: defines the method of getting the information of sensor capabilities;

pdData: defines the method of getting data detected by sensors.

E Actuation

M elements to device commands based upon device capabilitiesyuser preferences, s
ind sensed data involves the following interfaces:

feCommand: defines the method of setting the control commands of a device.
pact Descriptor for Visual Search Technology Engine

chnologies

I Descriptors for Visual Search (CDVS) Engine provides access to the technologies spe

Table 18 — Technologies supported by the Compact Descriptors Engine

ENSOor

rified

Compact Des

6.2.14.2 AR

6.2.14.2.1 (

The Compac
for Visual §
functionality

create C

earch (CDVS) data. Classes implementing this interface shall provide the nece
r to

V.S Descriptor and access data contained in them,

Standard Profile or technology Reference
criptors for Visual Search ISO/IEC 15938-1B
Is
beneral
F Descriptérsinterface defines the APIs for handling ISO/IEC 15938-13 Compact Descriptors

ssary

check the conformance of the CDVS Descriptor Data.

6.2.14.2.2 CDVS descriptor creation and access

Creating and accessing a CDVS descriptor involves the following interfaces:

— CDVSDescriptor: an interface defining the methods to create and read CDVS descriptor.

22
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6.2.14.2.3 Check Conformance
Check the conformance of the CDVS Descriptor Data involves the following interfaces:

— CheckConformanceManager: an interface defining the methods to check the conformance of the
CDVS Descriptor Data;

— CheckConformanceResult: an enumeration defining possible result of check.

6.3 Protocol Engines

6.3.1[ General

The MIPEG-M Protocol Engines have a one-to-one correspondence to the MPEG-M Elémentiary Services
specified in ISO/IEC 23006-4 and they are used for

— dreating and parsing the message format defined in the corresponding Elententary Seryice (schema
andler),

— r1haking a call (remote or local) to the Elementary Service (technology handler).

In pafticular, the Protocol Engines technology handler comprises two'modules: the local angl the remote.
The fprmer is used for making a local call from a higher layer (e.g” application) to the middleware and
the 1qtter for making a remote call to the Elementary Service¢Both these modules have the same API for
trangparency reason; then, depending on the implementationwthat each middleware has, the application
can npake the call to the local or the remote module usingthe same request and response.

So faf, Elementary Service got the form <Action><Entity> (such as CreateContent), the cqrresponding
Protqcol Engine will have the following specification:

<Actipn><Entity>Engine:
<Actipn><Entity>SchemaHandler:
<Actipn><Entity>Request extends PriotocolRequest
<Actipn><Entity>Response exténds ProtocolResponse:
<Actipn><Entity>Success extends ProtocolSuccess
<Actipn><Entity>Failure/extends ProtocolFailure
<Actipn><Entity>FechnologyHandler:

<Actipn><Entity>Protocol

The PretoeolRequest, ProtocolResponse, ProtocolSuccess and ProtocolFailure types are |specified by
the Base'Protocol Engine (see 6.3.2)

This Protocol Engine structure is not necessarily, fully applicable to all the Protocol Engines. For
example, there may be Engines that do not specify their own failure type (such as ActionEntityFailure)
but they are using directly the base ProtocolFailure. On the other hand, there may be Engines specifying
more types, especially in the schema handler, for creating and parsing other information given in the
schema of the corresponding Elementary Service.

6.3.2 Base Protocol Engine

The Base Protocol Engine corresponds to the base protocol specified by ISO/IEC 23006-4. It specifies
only schema handler related interfaces, which are used either directly or by being extended by other
interfaces, specified in the context of the full Protocol Engines.
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In detail, the Base Protocol Engine specifies the following types:

24

BaseProtocolEngine: interface acting as entry point of the Base Protocol Engine providing access to
the schema handler;

BaseProtocolSchemaHandler: abstract class acting as entry point for the schema related interfaces
of the Base Protocol Engine. It contains getters for all the types that are used in the context of the
Base Protocol Engine;

ApplicationSpecificData: interface used to pass into the protocol request or response any application
specific data;

BasicFailureCode: enumeration that specifies a set of failure codes that are used in some prqtocol
responsgs in case of failure;

BasicSu¢cessCode: enumeration that specifies a set of success codes that are used in/somie prqtocol
responsgs in case of success;

ContentEntity: interface that extends the base entity type and specifies thetype that represents
content jn an MPEG-M value chain. It may contain an MPEG-21 Digital Item, ‘a ¥eference to any kind
of conteft or an identifier of any kind of content.

ContracfEntity: interface that extends the base entity type and specifies the container for an MPEG-
21 Contfact. Contracts are referred with unique identifiers;

DeviceEptity: interface that extends the base entity type and specifies the container for referring to
a specific MPEG-M Device. This device may be referred eithefrwith a reference or an MPEG-21{IPMP
Tool Body;

EntityBgse: interface that specifies the base entity type for MPEG-M. It is does not carry any specific
data; itif only used as a single point of reference fofZany other MPEG-M entity, such as ContentHntity,
Licenselntity, ContractEntity, ServiceEntity, UserEntity or entities specified out of the context of
MPEG-M by other middlewares extending MXM;

KeyValuEData: interface used by the protocol request and response to store any key-value pairf that
may be needed to be exchanged;

Licenselntity: interface used as"an MPEG-21 REL License container. The license may be included
directlylor referred with a license identifier or a plain reference;

Protocol|Base: interface used as the base type for all protocol requests and responses in MPEG-M.
It contajns information_such as the transaction identifier, application specific data, key-value
paired data, timestamp'and a digital signature to provide the authenticity of the request/response
messagsd;

ProtocolFailure: interface acting as the base type for all protocol failure types. It may contain a
result cgdésthat could come from the BasicFailureCode or it could be any other String. Moreoyer, it

lncludec A dicnlav maccnagn 1n cacatha forliirn cnda ic nat vaad-hlg.
oS Py e SSa s 6 eaSseent e ceae5HoeHeatant;

ProtocolRequest: interface that extends the base protocol and is the base type for all requests
specified by the Protocol Engines. It contains a SAML assertion that can be used to prove an
established user authentication context;

ProtocolResponse: interface that extends the base protocol and is the base type for all responses
specified by the Protocol Engines. It does not contain any additional information rather than what
is inherited by the ProtocolBase;

ProtocolSuccess: interface that is the base type for any successful responses of MPEG-M protocols.
It contains a custom display message and a success code that may come from BasicSuccessCode
enumeration;

Revocation: enumeration specifying a set of default revocation reason;
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— Service: interface used to represent any service in MPEG-M system. It contains information such as
the service identifier, service parameters and service name;

— ServiceEntity: interface acting as a service container and may contain either the service itself, or a

r

eference to that service using a plain link or a service identifier;

— SupportedMetadataSchema: interface that specifies the metadata schema that is supported. This
interface is used in protocols such as DescribeEntity for indicating which schemas are supported by
the remote server;

— SupportedTransferProtocol: interface that specifies the transfer protocol that is supported for a

t

ransaction between two devices:

|
—

6.3.3

6.3.3

The A
some|

6.3.3

The 4
signe

6.3.3

The Authenticate License Engine APIs previde interfaces allowing Users to confirm the

signe

6.3.3

The £
valud

6.3.4
The A

6.3.5

6.3.5

-‘I—C€heck With €Contract Engimre

serEntity: interface used to represent a user in MPEG-M ecosystem. The user may éith¢
hcluded (using an MPEG-7 description) or referred with a plain reference or a unique

Authenticate Services APIs

1 Authenticate Content Engine

\uthenticate Content Engine APIs provide interfaces allowing Users to confirm the au
content represented by a ContentEntity.

2 Authenticate Contract Engine

\uthenticate Contract Engine APIs provide interfaces allowing Users to confirm the
rs of a Contract.

3 Authenticate License Engine

s of a License.

4 Authenticate User Engine

\uthenticate User Enginfe APIs provide interfaces allowing Users to Authenticate Use
chain.

Authorize Seryvices APIs

uthorize User Engine APIs provide interfaces allowing Users to obtain authorization of

Check With Services APIs

er be directly
dentifier.

thenticity of

identity and

identity and

rs in an AIT

bome usages.

The Check With Contract Engine APIs provide interfaces allowing Users to verify if a usage request
matches with the content (e.g. obligations, prohibitions) expressed in a Contract.

6.3.5

.2 Check With License Engine

The Check With License Engine APIs allow to obtain authorization of a usage request according to
Rights expressed in a License.

© ISO/IEC 2016 - All rights reserved
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6.3.6 Create Services APIs

6.3.6.1 Create Content Engine

The Create Content Engine APIs provide interfaces allowing Users to generate a Content.

6.3.6.2 Create Contract Engine

The Create Contract Engine APIs provide interfaces allowing Users to generate a Contract.

6.3.6.3 Create License Engine

The Create Ljicense Engine APIs provide interfaces allowing Users to generate a License.
6.3.7 Deliyer Services APIs

6.3.7.1 Ddliver Content Engine

The Deliver Content Engine APIs provide interfaces allowing Users to transfef.Content between Users.

6.3.7.2 Ddliver Contract Engine

The Deliver Contract Engine APIs provide interfaces allowing Users+to transfer Contract between Users.
6.3.8 Des¢ribe Services APIs

6.3.8.1 Ddscribe Content Engine

The Describ¢ Content Engine APIs provide interfaces-allowing Users to associate metadata to a Content.

6.3.8.2 Ddgscribe Device Engine

The Describ¢ Device Engine APIs providelinterfaces allowing Users to associate metadata to a Device.

6.3.8.3 Ddgscribe Service Engine

The Describ¢ Service Engine ABIs provide interfaces allowing Users to associate metadata to a Sefvice.

6.3.8.4 Ddgscribe User:Engine

The Describ¢ User, Engine APIs provide interfaces allowing Users to associate metadata to a User.

6.3.9 Identify/Services APIs

6.3.9.1 Identify Content Engine

The Identify Content Engine APIs provide interfaces allowing Users to assign Identifiers to a Content.

6.3.9.2 Identify Contract Engine

The Identify Contract Engine APIs provide interfaces allowing Users to assign Identifiers to a Contract.

6.3.9.3 Identify Device Engine

The Identify Device Engine APIs provide interfaces allowing Users to assign Identifiers to a Device.
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6.3.9.4 Identify License Engine

The Identify License Engine APIs provide interfaces allowing Users to assign Identifiers to a License.

6.3.9.5 Identify User Engine

The Identify User Engine APIs provide interfaces allowing Users to assign Identifiers to a User.

6.3.10 Negotiate Services APIs

6.3.10.1 Negotiate Contract Engine

The Negotiate Contract Engine APIs provide interfaces allowing Users to achieve anagre¢ment on the
term$ and conditions of use, e.g. obligations and prohibitions with respect to a Contract.

6.3.10.2 Negotiate License Engine

The Negotiate License Engine APIs provide interfaces allowing Users to achieve an agregment on the
term$ and conditions of use, e.g. rights and conditions of a License.

6.3.1]1 Package Services APIs

The Hackage Content Engine APIs provide interfaces allowingUsers to make contents ready for delivery.
It defnes the following interface allowing the indicated functionalities to be performed:

packageContentProcess: enables the packaging of onié or more digital Items, from withih a specified
DID, into an appropriate format for delivery.

6.3.12 Post Services APIs

The Host Content Engine APIs provide interfaces allowing Users to let other Users access their Content.
6.3.13 Present Services APIs

6.3.13.1 Present Contract Engine

The Hresent Contract Engine APIs provide interfaces allowing Users to understand Contragt.

6.3.13.2 Present'License Engine

The Hresent Kicense Engine APIs provide interfaces allowing Users to understand License.

6.3.14 /Process Services APIs

6.3.14.1 Process Content Engine

The Process Content Engine APIs provide interfaces allowing Users to perform operations on Content.

6.3.14.2 Process License Engine

The Process License Engine APIs provide interfaces allowing Users to perform operations on License.
6.3.15 Request Services APIs

6.3.15.1 Request Content Engine

The Request Content Engine APIs provide interfaces allowing Users to request for a Content.

© ISO/IEC 2016 - All rights reserved 27


https://iecnorm.com/api/?name=16dc5bc420cb14417438c5d3de8e6be0

ISO/IEC 23

006-2:2016(E)

6.3.15.2 Request Contract Engine

The Request

Contract Engine APIs provide interfaces allowing Users to request for a Contract.

6.3.15.3 Request Device Engine

The Request

Device Engine APIs provide interfaces allowing Users to request for a Device.

6.3.15.4 Request Event Engine

The Request Event Engine APIs provide interfaces allowing Users to request for an Event Report

Request or a

6.3.15.5 Re

The Request

set ol kvent keports.

quest License Engine

License Engine APIs provide interfaces allowing Users to request for a Licerise.

6.3.16 Revoke Services APIs

6.3.16.1 Re

The Revoke
Contract.

6.3.16.2 Re

The Revoke
License.

6.3.16.3 Re

The Revoke
the followin

revokeContd

6.3.17 Sear

6.3.17.1 Se

The Search
criteria.

voke Contract Engine

Contract Engine APIs provide interfaces allowing Users“to discontinue the validity

voke License Engine

License Engine APIs provide interfaces allowing Users to discontinue the validity

voke Content Engine

Content Engine API allows users to discontinue the validity of a specific content. It d¢
b interfaces allowing the indicated functionalities to be performed:

ntTool: enables the remeval (of practically all versions) of a specific DI from the syste

ch Services APIs

arch Content Engine

Lontent Engine APIs provide interfaces allowing Users to locate Contents satisfying

6.3.17.2 Se

y of a

r of a

rfines

m.

some

reh Contract Engine

The Search Contract Engine APIs provide interfaces allowing Users to retrieve Contract satisfying some
specified criteria.

6.3.17.3 Search Device Engine

The Search Device Engine APIs provide interfaces allowing Users to locate Devices satisfying some

criteria.

6.3.17.4 Search License Engine

The Search License Engine APIs provide interfaces allowing Users to locate Licenses satisfying some

criteria.
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6.3.17.5 Search Service Engine

The Search Service Engine APIs provide interfaces allowing Users to locate Services satisfying some
criteria.

6.3.17.6 Search User Engine

The Search User Engine APIs provide interfaces allowing Users to locate other Users satisfying some
criteria.

6.3.18 Store Services APIs

6.3.18.1 Store Content Engine

The Store Content Engine APIs provide interface allowing Users to save a Content for later pise.

6.3.18.2 Store Contract Engine

The Jtore Contract Engine APIs provide interface allowing Users to savea Contract for latejr use.

6.3.18.3 Store Event Engine

The Jtore Event Engine APIs provide interface allowing Users.to report an Event that has dccurred.

6.3.18.4 Store License Engine

The Jtore License Engine APIs provide interface allowing Users to save a License for later yse.
6.3.19 Transact Services APIs

6.3.1P.1 Transact Content Engine

The Transact Content Engine APRIls provide interfaces allowing Users to interface with Fayment and
Cashing systems with regard to.Contents.

6.3.1P.2 Transact License Engine

The Transact License Engine APIs provide interfaces allowing Users to interface with Fayment and
Cashing systems with regard to Licenses.

6.3.20 Verify Services APIs

6.3.20.X /Verify Contract Engine

The Verify Contract Engine APIs provide interfaces allowing Users to check the integrity of a Contract.

6.3.20.2 Verify Device Engine

The Verify Device Engine APIs provide interfaces allowing Users to check the integrity of a Device.

6.3.20.3 Verify License Engine

The Verify License Engine APIs allow Users to check the integrity of a License in an AIT value chain.
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6.4 MXM Orchestrator APIs

6.4.1 General

The Orchestrator Engines are supposed to deal with many and different MPEG-M Engines, so its
APIs should be as much extensible and flexible as possible. The APIs should allow instantiation of the
Orchestrator Engine by providing an MXM Object initialized with a configuration file containing a list

of all MXM E

A typical ext

ngines that will be managed by Orchestrator Engine implementation.

ension of Orchestrator Engine

extends

defines

Then it will
Engine imple¢

MXMEn

MXM m
Engine v

6.4.2 DID

The DID Eng
of a Digital I

MPEG-M Application the way to connect and invoke them in the correct way.

6.4.3 Idern

The Identify
remotely. It ¢
sequence of

6.4.4 Idern

The Identify
useful APIs t
Engines nee

6.4.5 MF (

The MF Orc
Digital Item

L o O L 4 4 I H Lok £
LIIC UTUIITOUI dlUI LAllslllC ITILCT IdL,
fustom methods which involve specific MPEG-M Engine.

be up to the MPEG-M Application to instantiate and implement the latter|Orchest
bmentation. The following methods can be used to initialize the Orchestrator Engine:

bineResponse init(MXM mxm) throw MXMException;

km: the object which should be instantiated with the file containing the list of the
|seful for specific application.

Engine Orchestrator APIs

ine Orchestrator APIs specify useful methods to créate, access and update a simple ve
em. [t creates a chain of Digital Item TE, Metadata*VE, REL TE hiding to the developer

tify Content Engine Orchestrator APIs

Content Engine Orchestrator APIs-Specify methods to identify a generic Digital
xposes useful APIs to permit an easy access to this functionality without taking care
MPEG-M Engines needed.

tify User Engine Orchestrator APIs

User Engine Orchestrator APIs specify high-level methods to identify a User. It ex

led.

Drchestrator Engine APIs

hestrator Engine APIs specify high-level methods to renderize a Content containec
[€permits to easily invoke a rendering task on a specified Java graphics area (java

rator

MXM

rsion
of an

[tem
Of the

pOSeS

O permit an easy gccess to this functionality without taking care of the sequence of MPEG-M

| in a
.awt.

Canvas).
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MXM Configuration
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-2:2016(E)

In order to enable dynamic instantiation of MPEG-M Engines, MXM defines aj Scl
Configuration Schema) used to create XML Configuration Files that specify which\MPE

shall

be loaded (which properties shall they have and other information) on a particula

MPEG-M Application.

A spé¢cific MPEG-M Engine, called Orchestrator Engine, is in charge ofgreating chains
Engines and using them to execute function calls made by MPEG-M Appljcations. This is
requgsting to MXM the reference to instances of the MPEG-M Engines Wwhich are required 1
requgsts from MPEG-M Applications.

iema (MXM
-M Engines
setup of an

of MPEG-M
achieved by
o satisfy the

A.2 |Syntax of the MXM Configuration Schema
The currentversion of the schemaisavailable on the MPEG*M svn software repository at the folder http://
wglllsc29.org/mxmsvn/repos/JAVA/trunk/mxm-cote/Src/main/resources/mxmconfigufation.xsd.
The NIXM Configuration Schema is reported below-for a detailed description:
<?xml version="1.0" encoding=”UTF—8”?>\\.‘
<schfma targetNamespace="org:iso :mp\@ ‘mxm: configuration:schema”
xnlns:mxm=”org:iso:mpeg:mxm:aﬂ guration:schema” xmlns="http://www.w3.0rg/2(J01/
XMLSkhema” L\
aftributeFormDefault=" uglified”>
<fomplexType name=”MXb£dnﬁgurationBaseType” abstract="true” />
<!__ ************@;;*********************************************** —-_——>
<['-- MXMConfigu @on ==
<plement ="MXMConfiguration” type="mxm:MXMConfigurationType” />
<fompl pe name="MXMConfigurationType”>
plexContent>
\ tension—base—"mmMMConfigurationBacet e
<sequence>
<element name="MXMParameters” type="mxm:MXMParameterType”
minOccurs="0" />
<element ref="mxm:MXMEngine” minOccurs="0" maxOccurs="unbounded” />
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="MXMParameterType”>
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</compl

<complexContent>

<extension base="mxm:MXMGenericParameterType”>

<sequence>

<element name="MXMEnginesFolder” type="string” minOccurs="0"

/>

maxOccurs="unbounded”

</sequence>

</extension>

</complexContent>

Tyne
T

<comples
<comy

<4

<
</cof
</compld
<comples
<simj

<4

kType name="MXMGenericParameterType”>
lexContent>
bxtension base="mxm:MXMConfigurationBaseType”>
<sequence>

<element name="entry” type="mxm:KeyValueParameterType” 0_)

o
N
P

fl/
Q%

minOccurs="0” maxOccurs="unbounded” /> ( )
<element name="ComplexParameter” type=”mxm:Comple)@(ameterType"
minOccurs="0” maxOccurs="unbounded” /> O

N

</sequence> 6\
extension> Q
plexContent> QO
ExType> \\

kType name="KeyValueParameterType”>

\?’\g

<attribute name="key” type=’Q ring” use="required” />

xO

leContent>

bxtension base="string”>

<fextension>
</sippleContent> ‘\\C\)L~
</compl¢xType> )
<complexType name=”Comp]s®P£;rameterType”>
<complexContent>
<¢xtension @e‘f’mxm:MXMConﬁgurationBaseType”>
<sequ6%3
v namespace="##other” processContents="lax”
Q/Q maxOccurs="unbounded” />
Seguerce
</extension>
</complexContent>
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