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INTRODUCTION

consumer 1s hungry for digital interactive content
industry promises anytime, anyhow, anywhere

entertainment as experience in highest & paid
quality

size, formats, protocols, and processing
technology 1s exploding

myriads of too complex standards are available

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

- metadata — ‘data about data’is the glue for providing a solution...



CHALLENGES

network layer protocols vs.
service layer protocols

service layer protocol overhead
metadata annotations
conversion of metadata format

preservation of integrity of QoS
metadata through the life-cycle

re-pursuing and aggregation of
metadata from different source

system wide uniform format
(MPEG-21

open and common interfaces
between systems

control flow management
data validity and quality
real-time constraints

automating metadata handling,
processing, and QoS handling

collaborative facilities within
an EU project



DIGITAL BROADCAST ITEM MODEL

(DBIM)

System analysis approach
Abstract service architecture

Unified work-flow model for
broadcasting

Metadata building blocks

Multimedia broadcast
profiles

Behaviour & functionality
description
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E2E QOS METADATA TYPES

content metadata service metadata

instantiated at the content provider or instantiated at the service provider side.
service provider side (e.g. content Often consumer metadata is collected by the
descriptions, TV-Anytime metadata of service provider, as the service provider is
program descriptions); the first access portal for the consumer (e.g.
context metadata PQoS is forwarded by the terminal);
instantiated at the consumer side. Examples process metadata

are terminal information (MPEG-21 UED), instantiated by processes within the system.
consumer information, or perceivable QoS Examples are adaptation decisions as output
(PQoS) metadata; from the ADTE, network monitoring

information, TV-Anytime personalization
decisions, or adaptation node monitoring.

network metadata
1s instantiated at the network provider side
and includes information to be capable of
coping with content adaptation and network
capabilities;

System
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) ——
Adaptation

| ) I c—

I
| Network JI[ TVM | Classification
Schemes

l Descriptive J




MATOOL — WITHIN THE EIMS

METADATA MANAGEMENT TOOL FOR QOS METADATA

Custumer Service
et

Broker

Mngr
EIMS
Metadata Manager |/l_____I\|" content Content Content
(MATool) \ /| Provider 1 Provider 2 Provider n
@EIMS
] - - Mgr (TDM)
ﬂ e R Ser}ﬂce Ser:«nce Ser_wce
Metadata \ l/ Provider 1 Provider 2 Provider n
Applications
Customer Service
/1 I\ Network Network Network M TVM
Metadata \I {EDLISOAP l/ Provider 1 Provider 2 Provider n nor@
Mining
Metal:!ala /1 WSDLHTTP N Terminal 1 Terminal 2 Terminal n Adaptation
Repository \J V Mngr
<: IDs |I> Identification Server

Metadata Mngr
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Network Service
Mngr
E2EQo0S
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MATOOL — FUNCTIONAL ENTITIES
METADATA MANAGEMENT TOOL FOR QOS METADATA

MATool functionalities

Service provider Logging and
workflow billing

MXF Editing

EIMS metadata
manager

offline functionality online fu

nctionality

Metadata
reconstruction

Metadata
conversion

Metadata handling
functions

Metadata
collection

Database Customer Business
management management logic

TVM
management

4 services available

Administrative
basic database functions

Offline

access via web-pages
stand alone services

Online

embedded 1n real-time
SOAP interface

EIMS metadata manager
1s part of the total EIMS
architecture

Integration with other
system components via

WSDL/ SOAP



MATOOL - FUNCTIONALITIES
METADATA MANAGEMENT TOOL FOR QOS METADATA
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MATOOL — ARCHITECTURE
METADATA MANAGEMENT TOOL FOR QOS
METADATA

EIMS MetadataMgr

Web based MATool management

0 EIMS MATool Core Services
(_E2EQoSMngr
([ EIMS - . Obj.
XML HTML, T O

(__AdaptMngr Offl B b R R0 Rl Processor
— EIMS ne EEYER: & Obj.
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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;

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 Metadata Conversion Manager)
conversion of metadata between different metadata

formats, verified by the offline interface MXF2TVA
converter.
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MPEG-7 DATA

o Servlets and classes for..
» Upload
» Download
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» Delete
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MXF2TVA2MPEG-21
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o MXF Converter

XF Editor

ramework

Framesork bl * DS 1 Metacata Anne-Sophis

ovia's titles
title: * [anainer exampls of mets0sts

hersion lille * Im
ICaption's description

Exinnded caghon's @nguage cooe = Fn

f-aphan kg = ||: ApOonking

Contract
[Supply contrach numbsar * [133485

|Rights
JCOpYTIgNt cwned. * [CopympriOwner

Frights’ managemertt authorfy |
Regian ar area of P iense |

ghts" start date and time
aba 'Da"r'jl Ml.‘.i'1l'h|_r f'Ear|r,|
e P
Ights’ stop date and time
gb= "I:Ia-r]| Iu'll:ﬂrl'llr Tea'rlu

me

wmum numnes of usages * |:|

icture format

LT 'l..._.'lg_

Percatead disglay farmat * [yoemm
Colour gescripion. * [wWonochmm
Identification

denlfier wakie = |||:|E.-||;|115r-.-m_|g

[Tau mast il N the felds marked with =

| Sutimil |




MXF TO TVA MAPPING SYSTEM

OVERVIEW

\__MD

S
°
=]
°
o
5
o
MXF Format Data Flow TVA Format
Production
Descriptive
Data &
Production P N ™
Parameters | MapForce |
Postproduction e )
Structutre
! Name
| : Delzta
[ I - Type
N
MXF Schema
- Production XML coded XML coded
Framework MXF file XSLT coded TVA file
- Cli - Production . mapping ) - Content
Er a‘:n TR Framework Transfomration Transfomration Description MD
- Shot - Clip Input MXF to TVA Output - Instance
Framework Framework ARG Description MD
- Shot allocation - Consumer MD
VALIDATION
\ J
TVA file specification TVA Schema
MXF file specification Elements” Structure, Names, | - Content
Elements” Structure, Names, Data, Type Information Data, Type Information i aif::z:m MD
Description MD
- Consumer MD
TVA =TV Anytime
MXF = Material Exchange format
XML = Extensible Markup Language
XSLT = Extensible Stylesheet Language Transformation
= Metadata




MXFE TO TVA 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 The year when the award was given.
festival (local time).
Function year-from-dateTime
Description | Returns an xs:integer representing the year component in the localized value of datetime.
<xsl:variable name="Vvarl_result" as="xs:decimal™ select="fn:year-from
dateTime(xs:dateTime(xs:string(.)))"/>




METADATA AGGREGATION
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SERVICE PROVIDER WORKFLOW

Basic Idea

Content provider provide their CP-DIDs to the service
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 information
add different service classes

build SP-DID
upload TVM, AQoS, SC template DIDs

Setup
DODDOD., YT A4
DD, DUl edluor

TUT/NAMU: MATool / Service Provider Module
INESC: DID browser



SERVICE PROVIDER WORKFLOW

" rbbonline’
Content

<= --Online-

service
Provider

Logging and Billing System

/

S iLIDL Editor
DID Aggregation Tool name
\
‘namu I MATool
MXF Editor

Adaptation
Decision

j E making Engine

|

Logging and Billing Sistem

/ r

semantic content description
(TW=-Anytimea)

source server information
(TVM Infarmation)

adaptation information
(MPEG-21 AQoS)

available service classes

semantic content
description digital rights information

e

K Content Provider U Service Provider U Consumer

(CP) el (SP} - DiD Browser
L P PN )
DID
T rbboniine® -+ T --Online- o s onre
] Eom BUILD BROWSE




Web service client for testing " Service Provider Workflow" of
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SERVICE PROVIDER WORKFLOW
ADD DIFFERENT SP-DID COMPONENTS

|ﬂther functionalities

rbbonline’

Add Content (CP-DID, SP-DID, SC, TVM}

ADDCPDID || Browse... |

REL {currently not supported)
= | 1] | Description

[Gelect Identifier for new SP DIDS
cdentifier: enthrone:did: dtag: I

Availakle TVMs [ AQoS

# | ] [ Description
jo: 125

ol 1 ITerminal: httpeitvmd rbbode: S080CustSvehngr@ Ty Miservices DIService T
CSMSP: hittpe S rbbde 80800CUstSweMngr@ T Mizervice siCustomerService TV
JD: 5093

[Terminal: httpeitvm2.rbb de S050MCustSveMngrZ Ty Mizervices DIService TV
CSMSP: HitpcMvm2 rbb de: S0B0/CustSwvehngr @ TWilizervicesiCustomer Service TV

Global Service Class Descriptor Valid for the complete SP-DID

Erthrone:did:zc:1 enthrone: did:sc:

Izold (761007 (true) This is the best available gquality .

o o [ilver (S0-TE) (true) This is the medium guality for the content.
Bronze (0-7E) (true) Thiz is the lovwest available guality.

Available Service Provider DIDs

Z  Description Select

] enthronediduxtagtests - RBE-Online_Rachrickten +++ clowynlosd +
1 enthrone:dididtagtest] --- RBB-Online_Machrickhten +++ clovwnlogd +++



EXIST & TAMINO BASED IMPLEMENTATION

**ENTHRONEET

Server Inform f
_Servel Information
CURRENTLY IN THE
Uploa
User erthrone Succesfully Logged In DATABASE:
Retrieve/Query Number of TWVM(E) is: 2
MATool Infor mation

Service Prowider INFORMATIOH
Warkflow

1) Server Status: HNumber of DIAS) is: 10

Number of DIDE) is: 8
Setver iz alive

System Information Far detailed intormation relsted

MXF TV-Anytime with MAT 0ol's database please
Conversion The Tamino server hosting Htp: (1302300141 1 38taminoimydb is version 4.4.1.3(Server AP version: 4.4.1.3, Taming API for Java version: 4.4.1.3)

2] MaTool Database Information:
Logout

+ Murmber of DiAs: 10
= Mumber of UEDs: 5
o Mumber of UCDs: 1
o Mumber of AQ0S: 4
» Number of DID=: 8

check Server Information.

+ Number of Tyhs: 2
Tt E e Gt fasagt = Bulld: XI0e070s
ENTHF —

Upload section Browsing Collection: /db
* Hoame 5
- Wame Permissions Owner Group Created Modified (;;;)
= Up
M mossz: rwur-ur—v  admin dba AUB 2L
01:81:21
O system  owurwa---  admin dba
Logged in as: admin
Plewss collaction:
_ Casta Cellaction | |
Stora as:
[tdpieact | [ | s |




EIMS METADATA MANAGER
S‘T]ENTHRONOE{)ﬁ ENTHRONE Project

Metadata Management Interface

September 3, 2007

Server Infor mation

CURREHNTLY IN THE

Upload From this page user can upload all supported descriptions in
the MATodl's database. Currertly, MATool's database supports DATABASE:
Retrieve/Query the follovwing descrigtions: (0TYM, i DID, (i) DIA, (v) MPEGT. Humber of TWhi(s) is: 2 g
s of 1A 0 \l I HRONE ENTHRONE Project
MAToel information From File: Humber of DIDG) is: 1 Metadata Management Interface

Logout FEmE | Browse... | INFORMATION

Far detailed information related
Subirmit | REeset | . 2007
with hATool's database please

From Text (Copy Paste the Text): chedk Sencer Infarmation.

From thiz page user can retrievelguery al  supported CURRENTLY IN THE

descriptions in the MAToo's database. Currently, MATools DATABASE:

databasze supports the following descriptions: (ITVM, (i) DID, Humber of TWhis) is: 2
Submit | Feset | iy 18, (iv) MPEGT. Please note that querying based onthe ID Number of DA is: 0

can only be perfarmed in the case of TWhs. Humber of D10¢s) is: 1

INFORMATION

GQuery Using ID {only for TWM):
Fordetailed information related

I with MATool's database pleasze

check Senver Information.
GQuery All:

I Query and Yiew Al [ TWhA =

Submit | Reset |




MATOOL3 WEB INTERFACE
_":';".“‘]ENTHRONE E3 ENTHRONE Project

Metadata Management Interface

Login
LATEST STATUS
About the MATool
| | Intarface for Upload,Retrieve  for
U=zername;
Contact L, DA, T MPE G Added.
F‘asswurd:| |

INFORMATION

Information about  ronning  the

[ Lugin J[ Clear J semices provided by the MATool

can be found under "MATool
Information"  after  logging  in.
Feneral information can be found

under "About the MATool".

TO BE ADDED
Wil be updated soan.

800G ¥°0€




SERVICE PROVIDER WORKFLOW

**ENTHRONEFE

Upload
Retrieve/Query
MATo ol Infor mation

Service Prowider
Workflow

MXF TV-Anytime
Conversion

30.4.2008

Status: online

enthrone:dic:ribl; ==

l'bbDl‘llirle@ CPDID TUMAGOS  SC

enthrone: dic: dtao;
Service Provider T

Content Provider

To create a servic provider DID please follow the following steps

1. Select & service provider DID identifier, content provider DID, and TYMIAG0S parameters
2. Select the service classes for the CP DID

3. Seled the licencing information (REL) (currently not supportedd)

4. Build the service provider DID and uplosd it to the database

5. Refresh!

# Description Select
u] enthrone:did:dtag:testiweb12 --- RBB-Cnline_MNachrichten +++ download +++
1 anthranasdid-dtantacti@NAP . RRFLORine hlachricktan et lenarnlaEed

ENTHRONE Project




CONCLUSIONS

To provide a full MPEG-21 based QoS solution
throughout the business value-chain much
Integration work 1s essential.

ENTHRONE especially faces the challenge between

the interconnection between lower-layer network
protocols and higher-layer service protocols

interconnecting both layers to provide across layer
adaptation was major part within the ENTHRONE 2
project

The MATool 1s designed for managing static/dynamic
metadata in the context of the service provider
workflow as well as it performs many metadata tasks

MPEG-21 is ‘the’ integrator of various metadata
formats — especially from distribution to
consumption



