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INTRODUCTION

consumer is hungry for digital interactive content
industry promises anytime, anyhow, anywhereindustry promises anytime, anyhow, anywhere
entertainment as experience in highest & paid 
qualityquality
size, formats, protocols, and processing 
technology is explodinggy p g
myriads of too complex standards are available

only a well designed data model is able to cope with the challenge of only a well designed data model is able to cope with the challenge of 
distributing content in highest possible quality, in any format, distributing content in highest possible quality, in any format, 
over any protocol, over manifold processing technology to the over any protocol, over manifold processing technology to the over any protocol, over manifold processing technology to the over any protocol, over manifold processing technology to the 
content hungry consumercontent hungry consumer

metadata metadata ‘data about data’ is the glue for providing a solution‘data about data’ is the glue for providing a solutionmetadata metadata –– data about data  is the glue for providing a solution…data about data  is the glue for providing a solution…



CHALLENGES
network layer protocols vs. 
service layer protocols

open and common interfaces 
between systems

service layer protocol overhead

etadata a otatio

control flow management

data alidit  a d alitmetadata annotations

conversion of metadata format

data validity and quality

real-time constraints

preservation of integrity of QoS
metadata through the life-cycle

automating metadata handling, 
processing, and QoS handling

re-pursuing and aggregation of 
metadata from different source

collaborative facilities within 
an EU project

system wide uniform format 
(MPEG-21



DIGITAL BROADCAST ITEM MODELDIGITAL BROADCAST ITEM MODEL
(DBIM)

System analysis approach
Ab t t i  hit tAbstract service architecture
Unified work-flow model for 
broadcastingbroadcasting
Metadata building blocks
Multimedia broadcast Multimedia broadcast 
profiles
Behaviour & functionality y
description



E2E QOS METADATA TYPES
content metadata
instantiated at the content provider or 
service provider side (e.g. content 
descriptions  TV Anytime metadata of 

service metadata
instantiated at the service provider side. 
Often consumer metadata is collected by the 
service provider  as the service provider is descriptions, TV-Anytime metadata of 

program descriptions);
context metadata
instantiated at the consumer side. Examples 

 i l i f i  (MPEG  UED)  

service provider, as the service provider is 
the first access portal for the consumer (e.g. 
PQoS is forwarded by the terminal);
process metadata
i i d b   i hi  h   are terminal information (MPEG-21 UED), 

consumer information, or perceivable QoS
(PQoS) metadata;
network metadata

instantiated by processes within the system. 
Examples are adaptation decisions as output 
from the ADTE, network monitoring 
information, TV-Anytime personalization 
d i i   d t ti  d  it iis instantiated at the network provider side 

and includes information to be capable of 
coping with content adaptation and network 
capabilities;

decisions, or adaptation node monitoring.



MATOOL – WITHIN THE EIMS
METADATA MANAGEMENT TOOL FOR QOS METADATA



MATOOL – FUNCTIONAL ENTITIES
METADATA MANAGEMENT TOOL FOR QOS METADATA

4 services available
Administrative

basic database functions
Offline

access via web pagesaccess via web-pages
stand alone services

Online
embedded in real-time
SOAP interface

EIMS metadata manager EIMS metadata manager 
is part of the total EIMS 
architecture
Integration with other 
system components via 
WSDL/SOAPWSDL/SOAP



MATOOL - FUNCTIONALITIES
METADATA MANAGEMENT TOOL FOR QOS METADATA



MATOOL – ARCHITECTURE
M A A A MA AG TOO O QOSMETADATA MANAGEMENT TOOL FOR QOS
METADATA



MATOOL FUNCTIONALITIES

metadata aggregation 
(EIMS Metadata Aggregation Manager): 

aggregation and enrichment of metadata from different 
metadata sources, verified by the offline interface based 
service provider workflow demonstrator;p ;

metadata collection 
(EIMS Metadata Collection Manager)

collection of contextual metadata and providing the 
metadata to different components of the EIMS, verified by 
the online real-time interface for the collection of 
contextual information demonstrator;

metadata conversion 
(EIMS M t d t  C i  M )(EIMS Metadata Conversion Manager)

conversion of metadata between different metadata 
formats, verified by the offline interface MXF2TVA , y
converter.



M CMETADATA COLLECTION



MPEG-7 DATA

Servlets and classes for..
UploadUpload
Download
ListList
Delete



M CMETADATA CONVERSION



MXF2TVA2MPEG-21
MXF Editor
MXF ConverterMXF Converter



MXF TO TVA MAPPING SYSTEMMXF TO TVA MAPPING SYSTEM
OVERVIEW
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MXF TO TVA MAPPING

Some exemplary mapping:Some exemplary mapping:

MXF TVA

Name rp210:AnnotationSynopsis tva:Synopsis

Description Synopsis of the A/V content. Textual Description of the program.

Type s377mTypes:UTF16CharString tva:SynopsisType

Function None

MXF TVA

Name rp210Elements:FestivalDateAndTime tva:Year

Type s377mTypes:ISO7bitCharString xs:gYear

Description The beginning date and time of the 
festival (local time).

The year when the award was given.

Function year‐from‐dateTime

Description Returns an xs:integer representing the year component in the localized value of datetime.
<xsl:variable name="Vvar1_result" as="xs:decimal" select="fn:year-from        

dateTime(xs:dateTime(xs:string(.)))"/>



M AMETADATA AGGREGATION



SERVICE PROVIDER WORKFLOW

Basic Idea
Content provider provide their CP-DIDs to the service 

id  Th  t l i  l ti  th  kfl  t  f  th  provider. The tool is emulating the workflow steps for the 
service provider to build a SP-DID, which can be forwarded 

to the consumer.
Functionality

add TVM information
add AQoS informationadd AQoS information
add different service classes
build SP-DID
upload TVM, AQoS, SC template DIDs

Setup
RBB: DID editorRBB: DID editor
TUT/NAMU: MATool / Service Provider Module
INESC: DID browser

20



SERVICE PROVIDER WORKFLOW

Content 
Provider 

Service 
Provider

Logging and Billing System

DIDL Editor 
DID Aggregation Tool

MATool
MXF Editor

Adaptation
Decision 

making Engine

Logging and Billing System

Consum
er



MATOOL SCREENSHOTS



SERVICE PROVIDER WORKFLOW
ADD DIFFERENT SP DID COMPONENTSADD DIFFERENT SP-DID COMPONENTS

Content 
Provider 
DID

MATool

Service 

23

Service 
Provider 
DID



EXIST & TAMINO BASED IMPLEMENTATION



EIMS METADATA MANAGER



MATOOL3 WEB INTERFACE
30.4.2008
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SERVICE PROVIDER WORKFLOW

30.4.2008 ENTHRONE Project



CONCLUSIONS

To provide a full MPEG-21 based QoS solution 
throughout the business value-chain much 
integration work is essential  integration work is essential. 
ENTHRONE especially faces the challenge between 
the interconnection between lower-layer network y
protocols and higher-layer service protocols
interconnecting both layers to provide across layer 
adaptation was major part within the ENTHRONE 2 adaptation was major part within the ENTHRONE 2 
project
The MATool is designed for managing static/dynamic 

d  i  h   f h  i  id  metadata in the context of the service provider 
workflow as well as it performs many metadata tasks
MPEGMPEG--21 is ‘the’ integrator of various metadata 21 is ‘the’ integrator of various metadata MPEGMPEG 21 is the  integrator of various metadata 21 is the  integrator of various metadata 
formats formats –– especially from distribution to especially from distribution to 
consumptionconsumption


