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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,
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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).1t

“pnr‘ifipc also how to combine plpmpnfnry servicesinto aggrngnfnd services (IQOI/IF'("

23006-5).

The |

Part
impld

Part
midd

Part
and a

Part

Part
and o

5O/IEC 23006 series is subdivided in five parts:

1 — Architecture: specifies the architecture that can be used as a guide to
mentation;

p — MPEG Extensible Middleware (MXM) Application Programming Interface (APIs):
eware APIs;

B — Conformance and Reference Software (the present document): specifies conform
reference software implementation with a normative valuse;

h — Service Aggregation: specifies mechanisms enabling the combination of Element
ther services to build Aggregated Services.

an MPEG-M

specifies the

Ance criteria

Ll — Elementary Services: specifies elementary service protocols between MPEG-M applications;

ary Services
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Information technology — Multimedia service platform

technologies —

Part 3:
Conformance and reference software

1 3

This
1, ISQ

cope

locument describes the reference software implementing the normative clauses’of ISC
/IEC 23006-2 and ISO/IEC 23006-4 and specifies conformance criteria. The/informat

are 3pplicable for determining the reference software modules available for 1SO/I
undefstanding the functionality of the available reference software modulesand utilizing
refergnce software modules.

The ¢onformance profiles are applicable to MPEG-M Services as ‘defined in ISO/IEC 23(
ISO/IEC 23006-5.

2 Normative references

erms, definitions'and abbreviated terms

3.1 |Terms and definitions
For the purposés-of this document, the following terms and definitions apply.
[SO apd IEEGmaintain terminological databases for use in standardization at the following

[E€¥1ectropedia: available at http://www.electropedia.org/

/1IEC 23006-
jon provided
EC 23006-1,
the available

06-4 and in

heir content
applies. For
nts) applies.

hnologies) —

hnologies) —

hddresses:

— SO Online browsing platform: available at http://www.iso.org/obp

3.11
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), event reports

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

3.1.6

event
performancg

3.1.7
entity

one of the f
(3.1.5), even

3.1.8
license
collection of]

3.19
protocol
set of rules 3

3.1.10
resource
individually
animage, a
a TV broadc

3.1.11
right
ability ofa u

3.1.12
role
ability ofa u

3.1.13
service
operation pe

of a specified set of functions or operations

pllowing elements in the multimedia value chain: content (3.1.3), contract (3.1.4), ¢
(3.1.6), license (3.1.8), service (3.1.13), and user (3.1.15)

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'such as a video or audio clip, a 3D synthetic s
extual asset, a 2D LASeR scene, a webypage, a single program or a full 24 h programm
ist, a script or executable, etc.

cer (3.1.15) to perform aneperation in the multimedia value chain (3.1.16)

ker (3.1.15) to perform a set of operations in the multimedia value chain (3.1.16)

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

3.1.14

levice

cene,
ng of

service provider

user (3.1.15)

3.1.15
user
participant i

3.1.16
value chain

offering services (3.1.13) to other users

n multimedia value chains (3.1.16)

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

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 Englne

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 (3.1.19)

EXAMPLE To set-up a sequence of connected MPEG-M.jengines (3.1.19) for the purpose of exefuting a high-
level application call, such as Play.

3.1.28
MPEG-M Technology
techrjology that is required to implement (a\profile of) MPEG-M

3.2 |Abbreviated terms

AIT Advanced IPTV Terminal

AS Aggregated Service

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

DI Digital Iltem

DIA Digital Item Adaptation

DID Digital Item Declaration

DIDL Digital Item Declaration Language
DII Digital Item Identification

DIS Digital Item 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
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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

paces and conventions

hroughout this document, consistent namespace prefixes are used.

“xml:” and

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

is by

definition bound to “http://www.w3.org/XML/1998/namespace”. The prefix “xm1ns:” is used only for
namespace bindings and is not itself bound to any namespace name.

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

or examples

of this specification are not normative, e.g. “mpegm:”, “dia:”.

In particular, most of the informative examples in this 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.

© ISO/IEC 2016 - All rights reserved 5
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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

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

mpegmb
dia

urn:mpeqg:mpeg2l:2003:01-DIA-NS

http://standards.
iso.org/ittf/Public-

lyAvailableStand-
ards/MPEG-21 sche-

ma_files/dia-2nd/
UED-2nd.xsd\

UED-2nd.xsd

erl

urn:mpeqg:mpeg2l:2005:01-ERL-NS

(fma files/er/er.xs

isg.gr%ht;f[Publl'g-
1 ableStand

MPEG-21 4

=3

eE
=
P

fru

urn:mpeg:mpegB:schema:FragmentRequestUnits:2007

Defined in ISO/
IEC 23001-2:200

@ Ia‘

mpeg’/

urn:mpeg:mpeg’:schema:2004

mpeg’s

urn:mpeg:mpeg’:systems:2001

cel

urn:mpeg:mpeg2l:cel:contract:2011

bbl

urn:mpeg:mpeg21:2007:01-BBL-NS

http://standardg.
iso.org/ittf/Public
lyAvailabl n
ards/MPEG-21 ¢
ma_files/dis/bbllxs

o o=
=
i

o

dii

urn:mpeg:mpeg21:2002:01-DII-NS>

mpgf

urn:mpeg:mqu:schema:2008‘Q§§
\)

3\

Defined in ISO/
[EC 15938-12

mpegdipmp

urn:mpeg:mpeg4:IPMPSCh&@h:ZOOZ

Defined in ISO/
IEC 14496-13:2004

ipmpdidl

N ad
urn:mpeg:mpeng:2@3@:01—IPMPDIDL—NS

c)O®
xS

L

=

http://standards

iso.org/ittf/Publlic-
lyAvailableStand
ards/MPEG-21 4

ma_files/ipmp/i
didl.xsd

o I
=
P

=

ipmpmsg

urn:Tf§é?mpegB:schema:IPMP—XML—MESSAGES:ZOO7

Defined in ISO/
IEC 23001-3:2008

ipmpinfo

gég)\npeg :mpeg21:2004:01-IPMPINFO-NS
4
N

http://standardg.
iso.org/ittf/Public-

tyAvattabieStand-
ards/MPEG-21_sche-

ma_files/ipmp/ipmp-
general.xsd

didl

urn:mpeqg:mpeg2l1:2002:02-DIDL-NS

http: ndar
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
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Table 1 (continued)

Prefix

Corresponding namespace

Schema location

didmodel

urn:mpeqg:mpeg2l1:2002:02-DIDMODEL-NS

http://standards.

iso.org/ittf/Public-

lyAvailableStand-
ards/MPEG-21_sche-
ma_files/did/did-

model.xsd

didl-msx

urn:mpeg:maf:schema:mediastreaming:DIDLextensions

Defined in ISO/
IEC 23000-5:2011

dii

T MPEg T MPpeg2 It 2002 T 0I=-DII-NS

=’

hndards.

Ltf/Public-

leStand-
G-21_sche-

ol

iso.
| ilak
ards/M

a_files)dii/dii.xsd

rel-

QO
<V
N

urn:mpeg:mpeg21:2003:01-REL-R-NS

http://sthndards.

iso.org/iftf/Public-
lyAvailaljleStand-
ards/MPEG-21_sche-
ma_filesfrel-r/rel-r.

xsd

rel-qsx

urn:mpeg:mpeg2l:2003:01-REL-SX-NS

(OO
&
X
<
R\

http://stl

andards.
iso.org/ittf/Public-
lyAvailableStand-
ards/MPEG-21_sche-
ma_filesfrel-r/rel-sx.
xsd

xsd

2001/XMLSchema

O
Q’\.

http://www.w3.or

http://www.
w3.org/2001/
XMLSchéma.x

xsi

h .r21“Lhm-in n

dsid

2000/09/xmldsig#
o6
O

http://www.w3.or

http://www.w3.org/
4/REC-xm-
re-20020212/
xmldsig-core-sche-
ma.xsd

xXend

http: W3.0rg/2001/04/xmlenc#

W, .or

bpmr]

http:/(wiWww.omg. BPMN/20100524/MODEL

S

r

http://www.
omg.org
BPMN/2

BPMN20

SN

bpmnrf

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

ca

urn:mpeg:mpegM: service-type:04-content-adaptation-NS:2012

cel

urn.mpeg.mpegsLl . ZULUCULI=CEL=NS

cidl

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

dc

http://purl.org/dc/elements/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/
EBUCore/20100820/
EBU
CORE_20100820.xsd
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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
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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/
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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
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Table 1 (continued)

Prefix Corresponding namespace Schema location
esi urn:mpeg:mpegM: service-type:03-extract-sensory-infor-
mation-NS:2012
etsi urn:dvb:metadata:iptv:sdns:2008-1 Defined in

ETSI TS 102 034[22]

ipmpin-

urn:mpeg:maf:Schema:mediastreaming: IPMPINFOexten-

Defined in ISO/

fo-msx sions:2007 IEC 23000-5:2011

rs urn:mpeg:mpegM:service-type:0l-recognize-speech-NS:2012

saml nrn-oasis names-tc-SAMT. -2 (Q-assertion httn:-//docs.oa-
sis-open.org/Se<
curity/samd/v2.0/
saml-schema-asger-
tion-2/0xsd

samlp urn:oasis:names:tc:SAML:2.0:protocol httpi/docs.oa-
Sisropen.org/se-

ri ml/v2.0/

saml-schema-proto-
col-2.0.xsd

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

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

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

sid urn:mpeg:mpegM: schema:05-s1d-NS:2012

sSs urn:mpeg:mpegM: service-type:02-synthesize speech-N5:2012

tva urn:tva:metadata:2010 Defined in
ETSITS 102 822{3-
1[23]

wsdl http:// www.w3.org/ns/wsdl http://www.
w3.org/2002/ws
desc/ns/wsdl20ixsd

xsl http://www.w3.0rg/1999/XSI}{Fransform http://www.
w3.org/2007/sche-
ma-for-xslt20.xsd

xhtml http://www.w3.0rg/1999/xhtml http://www.w3.prg/
MarkUp/SCHEMA/
xhtml11.xsd

5 Reference software overview

5.1 General

The reference software described in this document cCovers all the main functionalities highligh ed in

ISO/IEC 23006-1, ISO/IEC 23006-2 and ISO/IEC 23006-4.

5.2 The MXM software repository

Figure 1 shows a graphical representation of the MXM software structure. The MXM software is
provided in attach or on the official MPEG-M svn repository.[17]

The JAVA trunk folder contains all the JAVA MXM reference software modules. At the moment no C/C++
reference software for MXM is provided.
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b Jy mxm-apps
> . mxm-core
> J. mxm-dataobject
4 |, mxm-engines
> . mxm-authenticatecontentPE
> . mxm-authenticateuserPE
> . mxm-authorizeuserPE
> . mxm-basePE

b . mxm-createcontentPE
> . mxm-createlicensePE

> . mxm-describecontentPE
> L. mxm-describeentityPE
> Ju mxm-digitalitemTE

> J. mxm-eventreportTE

> Lo mxme-identifycontentPE
> Ju mxm-identifydevicePE
> . mxm-identifyuserPE

> Ji mxm-ipmpTE

> Ju mxm-mediaframeworkTE
> . mxm-metadataTE

> Ju mxm-mpeg21ffTE

> o mxm-orchestratorTE . ®$
> Ly mxm-overlayTE
O
> mxm-packagegt@\entPE
> J. mxm-postcerténtPE
> 4 mxm-relTl
D m uesteventPE
> e -revokelicensePE
@fnxm-searchentityPE
(?‘ J. mxm-searchlicensePE
C)% > 1. mxm-searchTE
N

> Ju mxm-securityTE

> 1. mxm-orchestrator \\,\
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4 . mxm-es
> 1 mxm-AuthenticateContentES
b . mxm-AuthenticateUserES
> . mxm-AuthorizeUsereS
> 4. mxm-CheckWithLicenseES
> L. mxm-CreateContentES
> . mxm-CreateLicenseES
b J. mxm-DescribeContentES
> Ju mxm-IdentifyDeviceES ,\(b
> Ju mxm-IdentifyUsereS
> J mxm-PostContenteS
b J. mxm-RequestEv

b 1. mxm-Revoke ES
b . mxm-Se @.i enseEsS
b 4 mxm- EventES
> e n@toreLicenseES
N\
< S
S

> |, mxm-seengineTE
> . mxm-storeeventPE
> . mxm-storelicensePE

Figure 1 — MXM software structure
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6 MXM Java software implementation

6.1 General

The Java MXM software is available in source code under the terms of the BSD License.[18] The software
is organized in a number of projects, whose build is managed by Maven.[21] All projects have a common
structure:

src/main/java, containing the main classes and/or interfaces organised in packages;

src/main/resources, containing the resources (e.g. xml files, properties files, etc.) used by the engine

or the appHcatiomatTumntime;
— src/testfjava, containing the unit test classes used to test the main classes;
— src/testfresources, containing those resources which are used by the tests when being execufed.
The Java MXM software is divided in the mxm-core, mxm-engines, mxm-es, mxm-application and
mxm-dataolject modules.
6.2 mxm-core (normative)
It defines thp MXM APIs and it provides a thin layer of code impleménting MXM as a factory of MXM
Engines based on the contents of the MXM Configuration File passed to MXM when instantjated.
Summarizing, mxm-core contains the following categories of classes:
— all the Interfaces defining the MXM API conforming<put not limited to ISO/IEC 23006-2 API
specifications of Protocol and Technology Engines;
— anumbdr of classes for:

— parsing the MXM Configuration File (conferming to the MXM Configuration Schema depicted in
ISOJIEC 23006-2:2016, Annex A) defining which MXM Engines specific implementations|shall
be Ipaded;

— loading the specified MXM Engines. mxm-core acts as a factory providing to the [MXM
Applications one or more instances of the MXM Engines listed in the MXM Configuration File.

The mxm-cdre is the part of MXM that essentially enables the interoperability between the various

implementations of MXM Engings and guarantees the conformance of the software to the standard. The

former is achieved by:

— using a general cofitainer to carry the data units;

— defining all the*interfaces provided by the MXM APIs, so that, even if their implementatjon is
different, the-same calls will be made to the Technology Engines transparently, using the methods
defined n‘the core interfaces.

The latter is achieved because the MXM Engines implement a standard interfaces; hence, an MXM
Application that only relies on the standard APIs to make the calls to the MXM Technology Engines will
only work if the underlying middleware implementation conforms to the standard APIs.

MXM defines a fundamental interface called MXMObject and the class implementing is the MXMAdapter.
These two are the basic containers for the data exchanged between the MXM Engines ensuring the
interoperability between different MXM Engine implementations. Every information unit has to be
wrapped inside an MXMObject to be passed to another MXM Engine, which in turn converts it back to a
data structure that can be handled.

Other important parts of mxm-core are the MXM Engine related classes and interfaces that define
the basic operations that all MXM Engines should implement, their possible responses and a generic
exception class. Furthermore, it defines the generic interfaces that should be implemented by the
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classes handling the portions of data in the engines (i.e. classes creating and parsing the data units
exchanged by the engines).

The mxm-core is responsible for initializing the MXM Engines, for checking if they exist and they are
operational and for exposing them to the MXM Orchestrators and other higher level components. The
mxm-core discovers the MXM Engines using the MXM Configuration File, which provides a mapping
between the engine name and the JAVA classes that implements the MXM Engine APIs in each
middleware instance.

Finally, the mxm-core defines a generic event class called MXMEvent. This provides a level of flexibility
to the technology engines implementation, in the sense that they can asynchronously communicate,

withoeut hqving any anohr‘]nhr‘inc hetween them

6.3 | mxm-engines (informative)

It contains the current software implementations of MXM Engines APIs. The.list of M

alreafly developed is:

—

|
-

echnology Engines:

Digital Item Engine;
MPEG-21 File Format Engine;
REL Engine;

[PMP Engine;

Media Framework Engine;
Metadata Engine;

Event Reporting Engine;
Security Engine;

Search Engine;

Contract Engine;

Overlay Engine;

Sensory Effect Engine;

rotocol Engines:

Authenticate Content and User Engines;

Authorize User Engine;

Check with License Engine;

Create Content and License Engines;
Describe Content Engines;

Identify Content, Device and User Engines;
Package Content Engines;

Post Content Engines;

Request Event Engines;

© ISO/IEC 2016 - All rights reserved
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— Revoke License Engines;

— Search License Engine;

— Store Event and License Engine.

This several components contain the implementation of the MXM Engines APIs for reference software.
The MXM Engines implement the corresponding standard interfaces that have been defined in the
mxm-core module (and specified in ISO/IEC 23006-2). The MXM Engines shall be implemented in such
a way that they can exist independently of each other.

6.4 mxm

It hosts the
mind that cy
software (W
part should
client impler

6.5 mxm-

It contains
purposes. The following MXM applications have been provided:

DIMaket
identify
in an MH

DIReadsd
Resourd]

DISigner
was tamn

DMAGTE
informa
permits
and Sea

Licensel

DS

interface definitions of the elementary services defined in ISO/IEC 23006-4. Beari
rrent state-of-the-art frameworks which can be exploited to implement MPEG-M trefe
eb Services, RM], etc.) are using such interfaces to define what the client and the s
mplement, this package provide the single point of reference for both the’server an
nentation.

applications (informative)

pxamples of MXM Applications which can be customised (or'used for conformancs

:itpermitsto createaDigital [temlocally via DigitalltemTE or remotely via CreateConte
it remotely via IdentifyContentPE, embedding in ita'Metadata description and save itl
21 File;

r: it permits to access a Digital Item retrieved from a MPEG21 File, retrieve from
e URL and pass it to the MediaFrameworkTE to render on display;

Verifier: it permits to sign a DigitalJtem and to verify if the Digital Item in the mea
pered or not;

sts: it permits to read an_example’s license and to call the Authorize User ES
Fion from the license and.the passed parameters (user, right and resource). Moreo
to parse the same license and to make calls to Revoke License Service, Store License Se
'ch License Service, invoking local implementations;

Naker: it permits'to create remotely a dummy License to embed in a Digital Item;

User Authenticatorsit permits to check remotely if a User is authenticated to do some ki

operatid

ns.

6.6 mxm

dataobject (informative)

ng in
rence
erver
d the

e test

ntPE,
cally

it the

htime

using
ver it
rvice

Ind of

It contains the data representation of the XML schemas managed by the MXM Engines. These schemas
may either be related to the data structures that the MXM technology Engines are called to deal with (for
example, the REL Engine has to be able to deal with the REL XML schema, specified in ISO/IEC 21000-5)
or with the protocols specified for the elementary services and implemented by the Protocol Engines.

The reference MXM software implementation relies on the Java Architecture for XML Binding
(JAXB)[26] to bind the XML schemas to Java classes that can, then, be easily handled by the MXM Engines.

The way to generate from sketch the JAXB classes is highlighted in Annex A.
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6.7 Java MXM Technology Engines

6.7.1 Digital item engine

A preliminary implementation of the Digital Item Engine has been provided by the Chillout projectl24]
and has been refactored by the Convergence project.[28] The Digital Item Engine is used to generate and
conversely to parse a Digital Iltem. By means of this engine, it is possible to add to or retrieve from a
Digital Item the following Content and Content element information:

— Content Identifier;

Y

Retated-eontentidentifiers;

— Ihner Item Identifiers;

— MNPEG-7 metadata;

— IPMPGenerallnfoDescriptors and Protected Assets;
— LaserObjects;

— Signatures;

— Hesource information (mimeType, ref, encoding).

6.7.2] MPEG21 File Format Engine

The (hillout[24] MPEG21 File Engine and its extensionimade by the Convergence project(2d] are used to
generate and conversely to parse ISO/IEC 21000-9_ (MPEG-21 File Format) files. By means of this engine,
it is possible to create and to extract from an MPEG-21 file the following information:

— A Digital Item (to/from the XML Box);

— A number of resources (to/from the'MediaData Box).

6.7.3| REL Engine

A prdliminary implementation/of the REL Engine has been provided by the Chillout projedt(24] and has
been [extended by the Convergence project.[28] The REL Engine is used to generate and donversely to
parsg ISO/IEC 21000-5data structures. By means of this engine, it is possible to add to or rfetrieve from
an REL license the fallowing information:

— (rants containing;

— Hrincipals;

— Right;

— Resource;
— Conditions;
— Issuer.

This engine also supports the creation, as well as the retrieval of other information from a REL License
as implementations of mxm-core interfaces, thus allowing managing more complex ISO/IEC 21000-5
data structures.

The inventory of a REL license is a collection of LicensePart elements. Each LicensePart is identified
by a licensePartld attribute that shall be set. In order to use a LicensePart element created inside the
Inventory, it is enough to declare an empty element having licensePartldRef attribute set. Actually, the

© ISO/IEC 2016 - All rights reserved 13


https://iecnorm.com/api/?name=6f95f9c84f722db73019692a8c7680cd

ISO/IEC 23006-3:2016(E)

LicensePart that can be only used are: DigitalResource, KeyHolder, ProtectedResource, IdentityHolder,
ServiceReference, DiReference and other elements like Conditions.

The second important part in the license is the Grant. The Grant is made up of the following elements:

— ForAll: is the element that allows to store information that can be useful hereinafter. Each variable is
defined by a ForAll element with a varName attribute set. Actually the only element type that can be
used with the ForAll is the PropertyPossessor element. The PropertyPossessor element lets declare
a set of TrustRoot members of the same URI. Using the variables stored in the ForAll elements is
very similar to using Inventory elements, but in this case it is enough to declare an empty element
having the varRef attribute set.

— Principdl: this element represents the recipient of the Grant. The elements that can be uied to
declare p Principal are two: KeyHolder and IdentityHolder. Another way to represent a. Principal
is using|the variable stored in the ForAll elements. Using this expedient, it is possible’tg-declare a
Principdl like a PropertyPossessor, so allowing to set more than one Principal for a Resource.

— Right: this element expresses what kind of “action” can be done with a Grant~Faor instance if the
Right is [play” then the Principal will be able to play the Resource if the Conditions are met.

— Resource: with this element the Resource (or Service) that the Grant-permits to use cqn be
represenmted. Actually the Resource that can be used is: DigitalResource; ProtectedResource, ¢rant,
GrantGrpup, ServiceReference, and DiReference. As soon as possible,.all the other Resource will be
implemgnted. Using the Grant/GrantGroup resource, it is possiblé\te’ create a chain of rights.

— Conditidns: this element explains how and when the Resoufee can be consumed; if necessary, it is
possible|to specify whether a fee per use should be paid.

The last element in the license is the Issuer. This element represents the entity that issues the licepse.

Finally, the REL Engine is capable of performing a basit license authorization procedure, evaluating a
query againgt a license and providing applications with the result.

6.7.4 IPMP Engine

A preliminaty implementation of the IPMP Engine has been provided by the Chillout project.[24] The
Chillout IPMP Engine is used to generate and conversely to parse ISO/IEC 21000-4 and ISO/IEC 23p01-3
data structufres. By means of this engine, it is possible to add to create, as well as parse the follqwing
information

— IPMPInfpDescriptors, IPMPGenerallnfoDescriptors and ToolDescriptions;
— InitializationSettings-and InitialisationData;

— ProtectgdAssets;

— [PMP XI\IIL messages.

6.7.5 Media Framework Engine

The implementation of the Media Framework Engine, provided by CEDEO, is based on the GStreamer
libraries.[20] The Media Framework Engine can be used to render a passed resource on a specified java.
awt.Canvas. The Canvas can also be omitted; in this case a java.swing.JFrame will be created with a
java.awt.Canvas embedded inside.

To be able to use this Media Framework Engine within an MPEG-M Application, final users have to install
the GStreamer libraries (for Windows, available on http://code.google.com/p/ossbuild/downloads/
list) and launch the MPEG-M Application passing the path where the GStreamer libraries are installed,
i.e. -Djna.library.path="<your_path_to_gstreamer>\v0.10.6\lib”. Moreover, to enable logging of the
GStreamer libraries, please set the GStreamer environment logging variable: “GST_DEBUG” to the value
“*:3” or higher.
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The GStreamer Media Framework implements the Access Media side of the Media Framework APIs
depicted in ISO/IEC 23006-3, but can be easily adapted to implement also the Creation Media side.

6.7.6 Metadata Engine

A preliminary implementation of the Metadata Engine has been provided by the Chillout project.[24]
This implementation has been updated by the Convergence Project.[28] The Metadata Engine is used
to generate and conversely to parse MPEG-7 (MDS) metadata structures. By means of this engine, it is
possible to add to or retrieve from an MPEG-7 description the following Content and Content element
information:

TeatioMDESCTiption COMtaiting;

eators;

eationCoordinates;
pyrightStrings;

enres;

arentalGuidances;
ntentManagementDescriptions;
assificationSchemeDescriptions;

ntentEntityDescriptions.

6.7.7| Event Report Engine

The Event Report engine is used to generate and conversely parse an Event Report and Event Report
Requpst. The current implementation provides the following functionalities:

eation of ERRs and*‘ERs respectively, through dedicated APIs (Creator classes) for th¢ description
f their components;

— sftorage and’retrieval of the ERs and ERRs respectively, through dedicated APIs (Kegper classes).
he storage is done locally and the ER and ERRs can be retrieved either directly (fising ids) or
though'subscription VDI identifiers;

ccess to ERRs and ERs respectively, through dedicated APIs (Parser classes) for acfessing their
components.

The Event Report engine runs a service on a particular device and listens to incoming messages on
a dedicated Service Access Point and it is orchestrated through the OrchestratorTE to handle newly
created ERs.

6.7.8 Security Engine

The Security Engine is used to generate and conversely to parse Digital Signature and XML Encryption
data structures, to create, store and manage digital certificates and symmetric/asymmetric keys, and
to store sensitive data in a secure repository. The Security Engine also includes methods which provide
atomic actions needed for challenge-response authentication.
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The Security Engine provides a number of security-related functionalities that, when operating
combined with external hardware or software tools, may enable applications to operate in a security-
aware context.

6.7.9 Search Engine

The implementation of the Search Engine that has been provided by the Convergence project[28] is able
to create and parse MPQF queries. By means of this engine, it is possible to add to or retrieve from a
MPQF Query the following:

— InputQuery;

— QueryCgnditions including the following:
— logital conditions : AND/OR/NOT;
— comparison conditions : Equal/NotEqual/LessThan/GreaterThan;

— query type conditions : QueryBySPARQL /QueryByFreeText.

6.7.10 Confract Engine

The implemgntation of the Contract Engine is still in progress.

6.7.11 Overlay Engine

The implemgntation of the Overlay Engine has been provided by the Convergence projectl28] and i able
to provide the following functionality:

— maintaip an overlay of MPEG-M Devices. This overlay may be a distributed one (meaning that a
distribufed overlay of MPEG-M Devices is implemented) or a centralized one. In the former{case,
the devices are exchanging content betweenthemselves, while in the latter case they are uging a
centralized service to send this content;

— send Conptent to the other MPEG-M Devices of the overlay or to the centralized service hosting them.

6.7.12 Sensory Effect Engine

The Sensory Effect Engine is-fised to manipulate, retrieve, adapt and actuate SEM structureg. The
current implementation provides the following functionalities:

— accessing SEM strfictures respectively, through dedicated APIs(SE manipulation classe§) for
manipulating SEMS;

— retrieving SEM structures respectively, through dedicated APIs(SE retrieval classed) for
searching‘SEMs;

— getting the information of device capabilities, user preferences, sensor capabilities and sensed data
respectively, through dedicated APIs(SE adaptation classes) for mapping SEMs;

— setting device commands of the actuator respectively, through dedicated API(SE actuation class) for
actuating device commands.

6.8 Java MXM Protocol Engines

The Protocol Engines, whose APl is specified in ISO/IEC 23006-2, are handling the protocols specified by
the corresponding Elementary Services. Their implementation shall not affect the functionality of the
Elementary Services, as specified in ISO/IEC 23006-4, as the latter is performed only by the technology
engines that can be orchestrated by the Orchestrator Engine in the context of an Elementary Service.
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Given that, the Elementary Services functionality is actually performed by the corresponding
Orchestrator Engine, as specified in ISO/IEC 23006-2, the higher layers (e.g. applications) shall be able to
access it either locally or remotely, using a common API. As the entry point for the Elementary Services is
the Protocol Engines, they shall implement both a local and a remote call to the right orchestration. For
this reason, MXM provides two implementations: the first one makes a local call to the orchestration,
while the second one makes a remote call to the service making the call to the orchestration. More
information on the exact implementation of the Elementary Services is provided below.

The local part of the Protocol Engines API is implemented to make a request to the corresponding
Orchestrator Engine, which is defined in the MXM Configuration File supplied by the application. The
remote part of the Protocol Engines API is implemented to make a web service call to the Elementary
Servi nration File.

Tl . . . 1 4=l . 1l . 1 1 1 4l A WAVAW aVal £
C. THC Pal dllITLCLS TCTYUITTU LU HIdRT LT STIVILT LAl AI' T HILIUUCTU T ULIT MIA VD GUIIT LS

6.8.1] Java MXM Elementary Services

The MXM Elementary Services are implemented as web services, without thischeing restrjictive, in the
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b, following the same guidelines as the MXM Applications, thelElementary Services shal
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the former are essentially performing the operations implied by the definition of
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ient and the server side. THeactual implementation of the protocol is in the hands of
le. This means that we dan‘have two versions of the Protocol Engine implementation:
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f the protocol, which takes to the first step. After it has been completed, the result is r¢
b thé Elementary Service client (stub) which delivers it to the local (client) implemen
rgtocol engine.

&t O =
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In either of the two aforementioned cases, the Protocol Engine is implemented by extending and
implementing the abstract engine definition that lies in mxm-core module. Hence, the call to the
Protocol Engine is transparent to the application layer, it only depends on the MXM Configuration File
to point to the first or the second choice.

Furthermore, another package is specified in the mxm-core module, named “es”, that hosts the interface
definitions of the Elementary Services. Bearing in mind that current state-of-the-art frameworks which
can be exploited to implement MPEG-M reference software (Web Services, RMI, etc.) are using such
interfaces to define what the client and the server part should implement, this package provided in the
mxm-core is used as single entry point of reference for both the server and the client implementation.

The type of the input/output parameters of the Elementary Service interface is out of the scope
of MPEG-M; the developers can decide what best suits their needs. So, for example, a developer may
choose to serialize all requests/responses xml documents in strings and, then, send them as such over
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the network. On the other hand, others may depend on implementations such as JAX that are supposed
to dynamically perform the necessary marshalling/unmarshalling of the given schemas, which allows
the direct use of the schema classes in an Elementary Service remote interface.

6.8.3 Create Content Usage scenario

In Figure 2, an example of the schema used for the Create Content PE and ES is depicted, as implemented
for the purposes of Convergence project.[28] In detail, the abstract definition of the Create Content
Engine is included in the mxm-core project. Then, two implementations of the Create Content Protocol
Engine are created: the first in the package named createcontentPE.local and the second one in
createcontentPE.remote. While the former is the actual implementation of the engine (see Ver.1 in
Figure 2), thE Tatter is the Elementary Service client (see Ver.Z in Figure 2).

Abstract

Create Content Engine

Create
Create Content PE Content

Ver. 1 LS

(Skeleton)

Create
Content Create Content PE

5 Ver. 2

(Stub)

Content
Creation
Orchestration

Elementary Service
Interface Definition

Figure 2 — Create Content example

In case an MPEG-M Devicetholds the first version, then it does not need any Elementary Service to coptact,
since it can gerform logally the call and satisfy the application request. On the other hand, for the s¢cond
case, the MPEG-M DeVice running the application needs to make a remote call to the elementary sefvice,
which is hosted omahother MPEG-M device, such as the one mentioned for the first case.

The Elementary.Service is defined through a simple interface, in the module mxm-core, in the pagkage
org.iso.mpeg.mxm.es.createcontentES and it is used for implementing both the server and the client
side. In current implementation, JAX-WS 2.0 framework is used.

7 Profiles

7.1 Overview

This document specifies two profiles for MSPT. MPEG-M Services may support either of these profiles.
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ISO/IEC 23006

“strict” profile

The profile “strict” specifies that the following metadata formats shall be supported:

is shown in ISO/IEC 23006-4:2013, F.1.1.

metadata is shown in ISO/IEC 23006-4:2013, F.2.1.

-3:2016(E)

Content metadata shall be externally represented as MPEG-7 MDS. An example of Content metadata

Device metadata shall be externally represented as MPEG-21 DIA UED. An example of Device

Service Instance descriptions shall be externally represented as Service Instance Declaration specified

in Annex E. An example of Service Instance Declaration is shown in ISO/IEC 23006-4:2013, F.3.

U
t

—

7.3

The profile “lax” specifies that metadata about Content, Device, Seryice;’and User can H

reprd
form

The
Decl3

7.4

The profiles are listed in the ProfileCS Classification Scheme. This Classification Schem

the S
supp

ser metadata shall be externally represented as MPEG-21 DIA UED with Social Metad4
b MPEG-7 MDS specified in ISO/IEC 23006-4:2013, Annex G. An example of Usermetad
n ISO/IEC 23006-4:2013, F.4.1.

“lax” profile

sented in any metadata format. For example, Content metadatadean be represented in
it and EBU Core format as shown in ISO/IEC 23006-4:2013, F<1\2 and F.1.3, respective

metadata formats supported by the Service Provider“are indicated in the Serv
ration.

ProfileCS

brvice Instance Declaration in ISO/IEC 23006-4, to indicate the Profile that the Sery
Drts.

ta extension
atais shown

e externally
TV-Anytime
y.

ice Instance

e is used by
ice Provider

<? X1
<mpA¢
xml]
xsi
htty
_scl

<1

1l version="1.0" encodindgs"UTF-8"7?>
g7 :Mpeg7 xmlns:xsi="ht€p://www.w3.0rg/2001/XMLSchema-instancd
s :mpeg/="urn:mpeqg:mpeg’:schema:2004"
schemaLocation="pgrn:mpeg:mpeg7:schema:2004
b://standards.iso.0fg/ittf/PubliclyAvailableStandards/MPEG-7
hema files/mpegdyw?2.xsd">

peg7:Description xsi:type="mpeg7:ClassificationSchemeDescript!
<!__ kA kK Ak hkhhkhkhkhhkkhhkhhkkhhkhhkhhkhhkhhkhhhhkhhkkhhkhhkhhkhhhhhhhhhhkhhkhkrkxxk

<l-- ProfileCS

R R R R R R R R R i R R R R R R R I

<mpeg7:ClassificationScheme uri="urn:mpeg:mpegM:cs:04-pro-

lonType" >

file

NS4 2011 :ProfileCS"” domain="//ServicelnstanceDeclaration/Profilg

<mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType”">
<mpeg7:Version>1.0</mpeg7:Version>
</mpeg7:Header>
<mpeg7:Term termID="1">
<mpeg7:Name xml:lang="en">Strict</mpeg7:Name>
</mpeg7:Term>
<mpeg7:Term termID="2">
<mpeg7:Name xml:lang="en">Lax</mpeg7:Name>
</mpeg7:Term>
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</mpeg7:ClassificationScheme>
</mpeg7:Description>
</mpeg’7 :Mpeg7>
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Check out of MXM source code from the MXM svn repository

In order to check out the source code you need a subversion[253] client or tortoiseSVN.[29]

Opeu atermimat vviuduvv, L]uausc: directot Y tothefolderthat-witteontainrthe MMsoureecpde and type
the fqllowing command:
svn ¢o http://wgll.sc29.org/mxmsvn/repos/JAVA/trunk mxm
Figuie A.1 shows how to download MXM source code by using tortoiseSVN in theWindows gnvironment.
The YRL of repository is http://wgll.sc29.org/mxmsvn/repos/JAVA/trunk, set Checkout|directory as
the djrectory that will contain the MXM source code and then press OK.
\.J h
42" Checkout \<</ [z
N\
%\J
Repository g\\\
LIRL of repositary: <& O
a g11.5c29.org/mxmsvn/repos/14VA ounk * E]
heckout directory: N
Chedkout directory: k\)
C:workspace\mxm B
o
Multiple, independent workingSopies
N\
N
Checkout Depth xO
’Fth-I recursive \.\\g\)b v]
[ omit Elt@ﬁh Choose items. .. l
O .
Revisior(_ )
i@ ) revision
Ib\;@ Revision [ Show log l
I
V I | I 1 [
T Ok | [ Cancd | [ Fep |

Figure A.1 — Downloading MXM source code using tortoiseSVN in

The repository is open for read access with Username: “mxmpubro” and
write access, please contact the MPEG-M mailing list.[27]
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Annex B
(informative)

Building of MXM JAVA reference software

B.1 Software requirements

In order to bjuild the MXM Java software, the following softwares are required:

— Java: httjp://www.oracle.com/technetwork/java/javase/downloads/

— Eclipse: http://www.eclipse.org/downloads/

— Maven: http://maven.apache.org/download.cgi

— Doxygen: http://www.stack.nl/~dimitri/doxygen/download.html

— Graphvig: http://www.graphviz.org/Download.php

B.2 Building the MXM source code in the command line
1) Verify that you have Maven correctly installed by executing (in any folder) the following comrpand:

mvn —--verlsion

If the result what you’ve got is similar to the following figure, the test was successful.

C:=bhworks pacetmxm>mun —wversion

Apache Maven 3.3.1 <cabbbb?f?874fa%6462afef40fcfobcB33d58clic; 2015-03-14TAS5:18:2
7+@9 @@’

Maven home: C:Wapache—-maven—3.3_.1%Whinl}. .

Java verszion: 1.7.8_51. vendor: Oracle Corporation

Java home: C:WProgram FilesWJavattjdki.?.8_5ittjre

Default locale: en_US, platform encoding: M57492

0% name: "windows ?", wversion: "6.1". arch: "amdt4", family: "windows"

C = ¥heorks pacelimcm’

2) Change |the“directory path of SEM.xml, CIM.xml, and IIM.xml to a proper location. The|path
parameters are included in the following file:

S{basedir}\mxm-engines\mxm-seengineTE\src\test\javaliso\mpeg\seengineTE\
test\javaliso\mpeg\seengineTE\test\SEEngineTest. java

3) Move to the folder where you have checked out the MXM Java source code and execute the following
command:

mvn install

As the result, you should get the same output as shown in the following figure.
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[INFO1

[INFO1 mxm—core
[IMFO]1 mxm—dataohject
[INFO]1 mxm—engines
[INFO1 mxm—metadatalE
[INFO1 mxm—securitylE
[INFO1 mxm—rellE
[INFO1 mxm—ipmpTE

rFTLTA Y

INFO]1 mxm—mpeg21lffTE
IHNFO1 mxm—hasePE

[

[

[INFO1 mxm—storeeventPE
[INFO1 mxm—reguezteventPE

[INFO1 mxm—identif ycontentPE
[INFO1 mxm—createlicensePE
[INFO1 mxm—createcontentPE
[INFO1 mxm—orchestrator

[INFO]1 mxm—authenticatecontentPE
[INFO1 mxm—authenticateuserPE
[INFO1 mxm—authorizeuszerPE
[INFO1 mxm—checkwithlicensePE
[INFO1 mxm—describeentityPE
[INFO1 mxm—describecontentPE
[INFO1 mxm—identif ydevicePE
[INFO1 mxm—identif yuserPE

[INFO1 mxm—packagecontentPE
[INFO1 mxm—postcontentPE
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

INFO1 mxm—searchlE

INFO] mxm—seenginelE
INFO1 mxm—apps

[INFO1

[INFO]1 mxm—eventreportTE
[IMNFO1 mxm—digitalitemTE

. T L S
LA W d AN IICU AL oG WU I n

INFO1 mxm—revokelicensePE

INFO1 mxm—searchentityPE
INFO1 mxm—searchlicensePE
INFO]1 mxm—=torelicensePE
INFO1 mxm—orchestratorTE

INFO1 MZM Elementary Services
INFO1 mxm—AuthenticateContentES
IHNFO1 mxm—AuthenticatelserES
INFO1 mxm—AuthorizellzerES
INFO]1 mxm—ChecklWithLicenseES
INFO1 mxm—CreateContentES
IHNFO1 mxm—CreateLicenseES
INFO1 mxm—DescribeContentES
INFQ1 mxm—Identif yContentES
IHFQ]1 mxm—Identif yDeviceES
[INFO1 mxm—Identif yllzerES
[IMFO]1 mxm—PosztContentES
[INFO]1 mxm—RequestEventES
[INFO]1 mxm—RevokeLicenzeES
[IMNFO1 mxm—SearchLicenzeES
[IMFO]1 mxm—StoreEventES

[INFO]1 mxm—EStoreLicenseES

1 HH 3
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS

ST
[ETT LT SRty

SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUWCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS
1 HH 3
SUCCESS
SUCCESS
SUCCESS

a.2088
4.434
6.987
#.618
3.867
3.553
4.871
3.732
4.585
5.223
a.253
a.38a
8.380
H.258
a.25a
B.268
a.240
5.6%73
4.87%
a.358
a.980
a.241
a.260
a.238
5.582
a.240a
a.27a
a.528
a.23a
a.240a
a.240
a.2489
a.23a
a.240a
26.125
15.843
a.773
a.081a
a.238
1.510
a.23a
a.770a
1.388
1.144
1.340
1.338
a.280
a.74a
a.22a8
a.221
A.385
a.222
a.248
#.368

Ll R I R B R I B R I R R R I R I I R R B I B I I R I T B L I I R T B ]

[INFO1 BUILD SUCCESS
[INFO1

[IMFO]1 Total time: B1:51 min
[INFO1 Finished at: 2815-86—18T11:-43:-14+39:688
[IMFO1 Final Memory: 2YM-/291M

[INFO1

C:thorkspacetimam’
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B.3 Building the MXM source code with eclipse

1) Run eclipse program and select Import in the File menu. Click Maven in the import dialog and then
select Existing Maven Projects:

Import Existing Maven Projects Ey b h%
S
Jelect an import source: (.Afb’
|1:_',rpefilter text uS\\JQV |
[ = Java EE q;’ -
4 = Maven Q/C)
ﬁ Check out Maven Projects from SCM O\\
'u] Existing Maven Projects | %)
(7, Install or deploy an artifact to a Maven repository c‘)\\
T:j‘ Materialize Maven Projects from SCM Q
[ Plug-in Development QO
I [~ Remote Systems \\
[ = Run/Debug 5\0
\Z =
[ [= Tasks \\g\ =
[ = Team $
= Web Q‘\Q
[ = Web services \O
[ = XML L
\‘\\L\ i
o |
S
? OQ~ < Back Next > et
S
N
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2) SetRoot Directory to the directory where the MXM Java source code has been downloaded:

i ™
i@ Import Maven Projects E@g
Maven Projects
Select Maven projects
Root Directony: | Chworkspace Browse...
Brojects:
Select All
Deselect All h\%
Select Tr Q)
||

*
Desele de
O

S

Add project(s) to working set O
Working set: :Q More...
b Advanced \Q
i Analyzing rmxm-security TE/ pom.xml g\o\
| Q (=)
‘Q\‘J
I L\
@ $ < Back Next > Finish Cancel
N 74}
— =S
\
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3) Click Deselect Tree and select /mxm/pom.mxl:

26

-
ﬂ Import Maven Projects

Maven Projects
Select Maven projects

Reot Directory:  Cworkspace

Projects:

- Browse...

a [7] fmxm/pomxml org.ise.mpeg:mxm:0.3.2:pom|
] mxm-core/pomxml org.iso.mpeg:mxm-core0.3.2:jar

[ mxm-dataobject/pomaml org.iso.mpeg:mxm-datachject:0.3.2;jar
4 [[] mxm-engines/pom.aml org.ise.mpeg.engines:mxm-engines:0.3.2:pom

| [ mxm-unpublishcontentPE/pomxml org.iso.mpeg.engines:mxm-unpublishcon mm
ll ] mxm-metadataTE/pomaxml org.iso.mpeg.engines:mxm-metadataTE:0.3.2:jar

[ mxm-digitalitemTE/pom.xml org.iso.mpeg.engines:mxm-digitalitemTE:0.3.2:ja1
| [[] mxm-mediaframeworkTE/pom.xml org.iso.mpeg.engines:mxm-mediaframewc C)

[ mum-security TE/pom.aml org.ise.mpeg.engines:mxm-security TE:0.3.2:]
] mxm-relTE/pom.xml org.iso.mpeg.engines:imxm-relTE:0.3.2:jar

N [l <

[ mxm-packagecontentPE/pom.axml org.iso.mpeg.enginesimxm-packagecontent

] mxm-mpeg21ffTE/pomxml org.iso.mpeg.enginesmxm-mpeglffTED.3.2;

[7] mxm-ipmpTE/pom.xml u:nrg.i:u:u.mpeg.Engines:mxm-ipmpTE:U.B.Z*{\%
[7] maxm-eventreportTE/pom.xml nrg.i:D.mpr:g.Engin&z:mxm—e.fent@ nTE:03.2:) =
P.

& Select All

S
==l
(seeatieh

m

)

N\
[T] Add projects) to working set \Q

||
Working set: &0\
| b Advanced 5\'\0

More...

| @ < Back Net> | [  Enish | [ Concel
T e |
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4) Change the directory path of SEM.xml, CIM.xml, and [IM.xml:

[ Project Explorer 53

(= mxm-identifydevicePE
(= mxm-identifyuserPE

(= mxm-ipmpTE

= mxm-mediaframeworkTE
= mxm-metadataTE

(= mxm-mpeg21ffTE

2= mxm-orchestrator

(= mxm-orchestratorTE
(= mxm-overlayTE

(= mxm-packagecontentPE
&= mxm-postcontentPE

foas

v =7

-

SEEngineTestjava &1

{
t

public void testSEEngine() throws Exception {
// TODO Auteo-generated method stub
// check for minimum java version (this piece of software can only
// be run with JRE 1.6.8_17 or higher)
String version = System.getProperty("java.version”);
System.out.println("Your JRE version: " + version);
char minor = version.charAt(2);
int pos = version.indexOf("_");
int update = -1;
Before test, the nath for SEM eml, CTM sepl TTM xml must he <ot correctly

super.tearDown();

(= mxm-requesteventPE
= mxm-revokelicensePE
(= mxm-searchentityPE
= mxm-searchlicensePE
[z mxm-searchTE
(= mxm-securityTE
(= mxm-seengineTE
[ (= 23005-6
b libs
> & log
> [ sensor
4 = src
> & main
4 [ test
4 [ java
4 = iso
4 (= mpeg
4 (= seengineTE
4 (= test
SEEngineTest java

m

String args[] ={"C:\\workspace\\mxm\\mam-engines\jmxm-seengineTEA\SEM. xml”
SEEngine se = new SEEngineTE();
if (pos != -1) {

try {

update = Integer.valueOf(version.substring(pos+l));

} catch (NumberFormatException e) { }
if(minor < '6")

return;

else {
if (minor == '6" && update < 17) {

return;
) O
}

System.out.println("\n¥ou need at least JRE 1.6@0 run this program!");

System.out.println(™\nYou need at%%JRE 1.6.@_17 to run this program

workspace\ \man’ \m

e
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