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AXMEDIS Copyright Notice 1/3AXMEDIS Copyright Notice 1/3
The following terms (including future possible amendments) set oThe following terms (including future possible amendments) set out the rights and ut the rights and 
obligations licensee will be requested to accept on entering intobligations licensee will be requested to accept on entering into possession of any o possession of any 
official AXMEDIS document either by downloading it from the web official AXMEDIS document either by downloading it from the web site or by any site or by any 
other means. other means. 
Any relevant AXMEDIS document includes this license. PLEASE READAny relevant AXMEDIS document includes this license. PLEASE READ THE THE 
FOLLOWING TERMS CAREFULLY AS THEY HAVE TO BE ACCEPTED PRIOR TO FOLLOWING TERMS CAREFULLY AS THEY HAVE TO BE ACCEPTED PRIOR TO 
READING/USE OF THE DOCUMENT.READING/USE OF THE DOCUMENT.
DEFINITIONSDEFINITIONS
♦♦ "Acceptance Date" is the date on which these terms and condition"Acceptance Date" is the date on which these terms and conditions for entering into s for entering into 

possession of the document have been accepted. possession of the document have been accepted. 
♦♦ "Copyright" stands for any content, document or portion of it th"Copyright" stands for any content, document or portion of it that is covered by the at is covered by the 

copyright disclaimer in a Document. copyright disclaimer in a Document. 
♦♦ "Licensor" is AXMEDIS Consortium as a de"Licensor" is AXMEDIS Consortium as a de--facto consortium of the EC project and any facto consortium of the EC project and any 

of its derivations in terms of companies and/or associations, seof its derivations in terms of companies and/or associations, see e www.axmedis.orgwww.axmedis.org
♦♦ "Document" means the information contained in any electronic fil"Document" means the information contained in any electronic file, which has been e, which has been 

published by the Licensorpublished by the Licensor’’s as AXMEDIS official document and listed in the web site s as AXMEDIS official document and listed in the web site 
mentioned above or available by any other means. mentioned above or available by any other means. 

♦♦ "Works" means any works created by the licensee, which reproduce"Works" means any works created by the licensee, which reproduce a Document or any a Document or any 
of its part. of its part. 

LICENCE LICENCE 
♦♦ The Licensor grants a nonThe Licensor grants a non--exclusive royalty free licence to reproduce and use the exclusive royalty free licence to reproduce and use the 

Documents subject to present terms and conditions (the Licence) Documents subject to present terms and conditions (the Licence) for the parts that are for the parts that are 
own and proprietary property the of AXMEDIS consortium or its meown and proprietary property the of AXMEDIS consortium or its members.mbers.

♦♦ In consideration of the Licensor granting the Licence, licensee In consideration of the Licensor granting the Licence, licensee agrees to adhere to the agrees to adhere to the 
following terms and conditions. following terms and conditions. 
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AXMEDIS Copyright Notice 2/3AXMEDIS Copyright Notice 2/3
TERM AND TERMINATION TERM AND TERMINATION 
♦♦ Granted Licence shall commence on Acceptance Date. Granted Licence shall commence on Acceptance Date. 
♦♦ Granted Licence will terminate automatically if licensee fails tGranted Licence will terminate automatically if licensee fails to comply with any of the o comply with any of the 

terms and conditions of this Licence. terms and conditions of this Licence. 
♦♦ Termination of this Licence does not affect either partyTermination of this Licence does not affect either party’’s accrued rights and obligations s accrued rights and obligations 

as at the date of termination. as at the date of termination. 
♦♦ Upon termination of this Licence for whatever reason, licensee sUpon termination of this Licence for whatever reason, licensee shall cease to make any hall cease to make any 

use of the accessed Copyright. use of the accessed Copyright. 
♦♦ All provisions of this Licence, which are necessary for the inteAll provisions of this Licence, which are necessary for the interpretation or enforcement rpretation or enforcement 

of a partyof a party’’s rights or obligations, shall survive termination of this Licens rights or obligations, shall survive termination of this Licence and shall ce and shall 
continue in full force and effect. continue in full force and effect. 

♦♦ Notwithstanding License termination, confidentiality clauses relNotwithstanding License termination, confidentiality clauses related to any content, ated to any content, 
document or part of it as stated in the document itself will remdocument or part of it as stated in the document itself will remain in force for a period of ain in force for a period of 
5 years after license issue date or the period stated in the doc5 years after license issue date or the period stated in the document whichever is the ument whichever is the 
longer.longer.

USE USE 
♦♦ Licensee shall not breach or denigrate the integrity of the CopyLicensee shall not breach or denigrate the integrity of the Copyright Notice and in right Notice and in 

particular shall not: particular shall not: 
remove this Copyright Notice on a Document or any of its reproduremove this Copyright Notice on a Document or any of its reproduction in any ction in any 
form in which those may be achieved; form in which those may be achieved; 
change or remove the title of a Document; change or remove the title of a Document; 
use all or any part of a Document as part of a specification or use all or any part of a Document as part of a specification or standard not standard not 
emanating from the Licensor without the prior written consent ofemanating from the Licensor without the prior written consent of the Licensor; or the Licensor; or 
do or permit others to do any act or omission in relation to a Ddo or permit others to do any act or omission in relation to a Document which is ocument which is 
contrary to the rights and obligations as stated in the present contrary to the rights and obligations as stated in the present license and agreed license and agreed 
with the Licensor with the Licensor 
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COPYRIGHT NOTICESCOPYRIGHT NOTICES
♦♦ All Works shall bear a clear notice asserting the LicensorAll Works shall bear a clear notice asserting the Licensor’’s Copyright. The notice shall s Copyright. The notice shall 

use the wording employed by the Licensor in its own copyright nouse the wording employed by the Licensor in its own copyright notice unless the tice unless the 
Licensor otherwise instructs licensees. Licensor otherwise instructs licensees. 

WARRANTY WARRANTY 
♦♦ The Licensor warrants the licensee that the present licence is iThe Licensor warrants the licensee that the present licence is issued on the basis of full ssued on the basis of full 

Copyright ownership or reCopyright ownership or re--licensing agreements granting the Licensor full licensing and licensing agreements granting the Licensor full licensing and 
enforcement power. enforcement power. 

♦♦ For the avoidance of doubt the licensee should be aware that altFor the avoidance of doubt the licensee should be aware that although the Copyright in hough the Copyright in 
the documents is given under warranty this warranty does not extthe documents is given under warranty this warranty does not extend to the content of end to the content of 
any document which may contain references or specifications or tany document which may contain references or specifications or technologies that are echnologies that are 
covered by patents (also of third parties) or that refer to othecovered by patents (also of third parties) or that refer to other standards. AXMEDIS is r standards. AXMEDIS is 
not responsible and does not guarantee that the information contnot responsible and does not guarantee that the information contained in the document ained in the document 
is fully proprietary of AXMEDIS consortium and/or partners. is fully proprietary of AXMEDIS consortium and/or partners. 

♦♦ Licensee hereby undertakes to the Licensor that he will, withoutLicensee hereby undertakes to the Licensor that he will, without prejudice to any other prejudice to any other 
right of action which the Licensor may have, at all times keep tright of action which the Licensor may have, at all times keep the Licensor fully and he Licensor fully and 
effectively indemnified against all and any liability (which liaeffectively indemnified against all and any liability (which liability shall include, without bility shall include, without 
limitation, all losses, costs, claims, expenses, demands, actionlimitation, all losses, costs, claims, expenses, demands, actions, damages, legal and s, damages, legal and 
other professional fees and expenses on a full indemnity basis) other professional fees and expenses on a full indemnity basis) which the Licensor may which the Licensor may 
suffer or incur as a result of, or by reason of, any breach or nsuffer or incur as a result of, or by reason of, any breach or nonon--fulfilment of any of his fulfilment of any of his 
obligations in respect of this Licence. obligations in respect of this Licence. 

INFRINGEMENT INFRINGEMENT 
♦♦ Licensee undertakes to notify promptly the Licensor of any threaLicensee undertakes to notify promptly the Licensor of any threatened or actual tened or actual 

infringement of the Copyright which comes to licensee notice andinfringement of the Copyright which comes to licensee notice and shall, at the Licensorshall, at the Licensor’’s s 
request and expense, do all such things as are reasonably necessrequest and expense, do all such things as are reasonably necessary to defend and ary to defend and 
enforce the Licensorenforce the Licensor’’s rights in the Copyright. s rights in the Copyright. 

GOVERNING LAW AND JURISDICTION GOVERNING LAW AND JURISDICTION 
♦♦ This Licence shall be subject to, and construed and interpreted This Licence shall be subject to, and construed and interpreted in accordance with in accordance with 

Italian law. Italian law. 
♦♦ The parties irrevocably submit to the exclusive jurisdiction of The parties irrevocably submit to the exclusive jurisdiction of the Italian Courts.  the Italian Courts.  
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Acknowledgments and referencesAcknowledgments and references

In these slides we refer to issues, solutions and In these slides we refer to issues, solutions and 
technologies that are covered by copyrights, trademarks technologies that are covered by copyrights, trademarks 
and patents of other companies and institutions (thanks and patents of other companies and institutions (thanks 
to all of them)to all of them)
The above copyright notice is only referred to material The above copyright notice is only referred to material 
produced by AXMEDIS consortium and to its integration produced by AXMEDIS consortium and to its integration 
and presentation.and presentation.

We acknowledge all trademarks and copyrights as We acknowledge all trademarks and copyrights as 
being those of their respective owners, including:being those of their respective owners, including:

♦♦ Windows Media is a trademark of MicrosoftWindows Media is a trademark of Microsoft
♦♦ ii--Tune is a trademark of AppleTune is a trademark of Apple
♦♦ Etc. Etc. 
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Affiliation to the AXMEDISAffiliation to the AXMEDIS
You can be affiliated with AXMEDIS. The affiliation You can be affiliated with AXMEDIS. The affiliation 
provides access to a large amount of information and provides access to a large amount of information and 
knowledge, and source code related to the AXMEDIS knowledge, and source code related to the AXMEDIS 
Framework. Framework. 
If you are interested in the affiliation please contact P. If you are interested in the affiliation please contact P. 
Nesi at Nesi at nesi@dsi.unifi.itnesi@dsi.unifi.it. The benefits of the affiliation . The benefits of the affiliation 
include the possibility of using the AXMEDIS include the possibility of using the AXMEDIS 
specification and technology for your business. specification and technology for your business. 

You are invited to:You are invited to:
♦♦ contribute to the improvement of AXMEDIS documents and contribute to the improvement of AXMEDIS documents and 

specification by sending the contribution to P. Nesi at specification by sending the contribution to P. Nesi at 
nesi@dsi.unifi.itnesi@dsi.unifi.it

♦♦ attend AXMEDIS meetings that are open to public, for attend AXMEDIS meetings that are open to public, for 
additional information see additional information see WWW.axmedis.orgWWW.axmedis.org or contact P. or contact P. 
Nesi at Nesi at nesi@dsi.unifi.itnesi@dsi.unifi.it
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PrefacePreface

Currently, market of digitalCurrently, market of digital--content is growing very fast and it content is growing very fast and it 
needs solutions for accessing new markets and defining/trial needs solutions for accessing new markets and defining/trial 
new business solutionsnew business solutions

Major needs:Major needs:
♦♦ Convergence of the media, interoperability of contentConvergence of the media, interoperability of content
♦♦ Flexibility in the business and transaction models Flexibility in the business and transaction models 
♦♦ DRM applications and introduction in several distribution channeDRM applications and introduction in several distribution channelsls
♦♦ Harmonization of B2B and B2C areas for DRMHarmonization of B2B and B2C areas for DRM
♦♦ Massive processing in content production and distribution, and iMassive processing in content production and distribution, and in n 

license processing and event trackinglicense processing and event tracking
♦♦ Etc. Etc. 

These are a real challenge for many industries that are These are a real challenge for many industries that are 
discovering the complexity of managing large digital content discovering the complexity of managing large digital content 
factories and distribution chains.factories and distribution chains.
Content producers, providers, aggregators and distributors Content producers, providers, aggregators and distributors 
need to adopt innovative means to cope with the above needsneed to adopt innovative means to cope with the above needs
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Purpose of this TutorialPurpose of this Tutorial

This training course is the first of a series and provide This training course is the first of a series and provide 
you an overview of the AXMEDIS technologies, you an overview of the AXMEDIS technologies, 
solutions and architecture.solutions and architecture.
It gives you answers to the following questionIt gives you answers to the following question

♦♦ What is AXMEDIS ?What is AXMEDIS ?
♦♦ Which is the State of the Art of the sector ? Which is the State of the Art of the sector ? 
♦♦ Which are the innovations/advantages of AXMEDIS ?Which are the innovations/advantages of AXMEDIS ?
♦♦ What can I do with AXMEDIS ?What can I do with AXMEDIS ?
♦♦ Why I should use AXMEDIS ?Why I should use AXMEDIS ?
♦♦ Which are the major tools of AXMEDIS ?Which are the major tools of AXMEDIS ?
♦♦ How can I use AXMEDIS for my business ?How can I use AXMEDIS for my business ?
♦♦ Which implications I have in using AXMEDIS ?Which implications I have in using AXMEDIS ?
♦♦ Who can help me in knowing more ?Who can help me in knowing more ?
♦♦ Any other whish ?Any other whish ?
♦♦ ……

If you are not satisfied please ask to the tutor to have If you are not satisfied please ask to the tutor to have 
more !!more !!
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Schema of the Tutorial and PurposeSchema of the Tutorial and Purpose

Duration: 3.5Duration: 3.5--4 hours4 hours
Which could be the Attendees of this Tutorial:Which could be the Attendees of this Tutorial:

♦♦ whowho is interested to get a general overview of AXMEDIS aim, is interested to get a general overview of AXMEDIS aim, 
technology, solutions and toolstechnology, solutions and tools

♦♦ Business ManagersBusiness Managers interested in assessing if AXMEDIS is interested in assessing if AXMEDIS is 
suitable for their business or not, if it is an advantage or notsuitable for their business or not, if it is an advantage or not, , 
etc.etc.

♦♦ Technical Managers Technical Managers interested to have a first overviewinterested to have a first overview
impact of AXMEDIS technology in their solutionsimpact of AXMEDIS technology in their solutions
technical innovation of AXMEDIS with respect to the technical innovation of AXMEDIS with respect to the 
state of the artstate of the art

♦♦ Research ManagersResearch Managers interested to get on overview of the interested to get on overview of the 
whole architecture and assessing the advantages for Using whole architecture and assessing the advantages for Using 
AXMEDIS framework for:AXMEDIS framework for:

testing and developing new solutions, new algorithms, testing and developing new solutions, new algorithms, 
etc., reducing costs of infrastructure creationetc., reducing costs of infrastructure creation
Promoting and disseminating their new solutions on a Promoting and disseminating their new solutions on a 
large audiencelarge audience
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WHAT is WHAT is 
AXMEDISAXMEDIS
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What is AXMEDIS ?What is AXMEDIS ?

A project of the European Commission, proposed by a A project of the European Commission, proposed by a 
set of companies to solve a set of problems in the area set of companies to solve a set of problems in the area 
of eof e--commerce of digital contentcommerce of digital content

♦♦ approved by the EC for reaching a fixed set of objectivesapproved by the EC for reaching a fixed set of objectives
♦♦ partially funded by the EC and partially from the Companies partially funded by the EC and partially from the Companies 

involvedinvolved
The major aim is The major aim is 

♦♦ to create the AXMEDIS Platform on the basis of new to create the AXMEDIS Platform on the basis of new 
technologies and technologies and 

♦♦ to make accessible this platform for SME, research centers, to make accessible this platform for SME, research centers, 
and any other partner interested inand any other partner interested in

The affiliation is possible, and allow you to access at the The affiliation is possible, and allow you to access at the 
knowledge and tools/source code producedknowledge and tools/source code produced

Started the 1st September 2004Started the 1st September 2004
Value of about 14 MeuroValue of about 14 Meuro
About 120 people are working on AXMEDIS every dayAbout 120 people are working on AXMEDIS every day
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Main general ObjectivesMain general Objectives
reducing distribution and aggregation costs for reducing distribution and aggregation costs for 
content production and management bycontent production and management by

♦♦ applying innovative techniques to content production, applying innovative techniques to content production, 
processing (GRID), representation (format) and workflow; processing (GRID), representation (format) and workflow; 

♦♦ Produce and distribute cross media content in protected Produce and distribute cross media content in protected 
manner, integrating B2B and B2C sides, the IPR respectmanner, integrating B2B and B2C sides, the IPR respect

♦♦ Allowing the content distribution and collaborative production Allowing the content distribution and collaborative production 
at B2B level, via P2P in the respect of IPRat B2B level, via P2P in the respect of IPR

Increase accessibility to the European audio visual Increase accessibility to the European audio visual 
content for its exploitation for entertainment, content for its exploitation for entertainment, 
valorisation, etc.valorisation, etc.
Create a unified European platform for content Create a unified European platform for content 
distribution in terms of DRM and interoperabilitydistribution in terms of DRM and interoperability
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AXMEDIS purposeAXMEDIS purpose

Create a unified European platform for content Create a unified European platform for content 
packaging, protection and distribution in terms of DRM packaging, protection and distribution in terms of DRM 

and interoperability (convergence)and interoperability (convergence)
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AXMEDIS B2B Distribution and SharingAXMEDIS B2B Distribution and Sharing
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Main general ObjectivesMain general Objectives
developing and providing new methods and tools developing and providing new methods and tools 
for innovative and flexible Digital Rights for innovative and flexible Digital Rights 
Management (DRM), including the Management (DRM), including the 

♦♦ Allowing file sharing on P2P with the respect of IPRAllowing file sharing on P2P with the respect of IPR
♦♦ exploitation of MPEGexploitation of MPEG--21 and overcoming its 21 and overcoming its 

limitations,limitations,
♦♦ support different business and transaction models. support different business and transaction models. 
♦♦ Supporting MPEGSupporting MPEG--21 and ODRL 21 and ODRL of OMAof OMA

Integrating present Integrating present CMSsCMSs and solution with and solution with 
AXMEDIS framework and toolsAXMEDIS framework and tools
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AXMEDIS ConsortiumAXMEDIS Consortium
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Business Opportunities 1/2Business Opportunities 1/2
For ALL Business Actors and for Content Provider/ProducersFor ALL Business Actors and for Content Provider/Producers

♦♦ exploit a multiexploit a multi--channel distribution, convergence of mediachannel distribution, convergence of media
♦♦ Greater control of content usage in all the channels B2B2CGreater control of content usage in all the channels B2B2C
♦♦ possibility of creating new business model possibility of creating new business model 
♦♦ lower costs of production, B2B distribution, promotion via P2P lower costs of production, B2B distribution, promotion via P2P 

B2BB2B
♦♦ lower costs for content gathering, transcoding platform, lower costs for content gathering, transcoding platform, 

production of content on demand with AXCPproduction of content on demand with AXCP
♦♦ greater level of securitygreater level of security

For Content Distributors/Mediators to  For Content Distributors/Mediators to  
♦♦ defining several different business models adapting the defining several different business models adapting the 

distribution channel to the users needs and would distribution channel to the users needs and would 
♦♦ distribute content with AXMEDIS tools on P2P to Consumers distribute content with AXMEDIS tools on P2P to Consumers 

but based on DRM but based on DRM 
♦♦ exploit P2P technology to access at content via the AXEPTool exploit P2P technology to access at content via the AXEPTool 

P2P B2BP2P B2B
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Business Opportunities 2/2Business Opportunities 2/2
For Content Integrators and Multimedia Publishers to For Content Integrators and Multimedia Publishers to 

♦♦ simple and direct access at content coming from many content simple and direct access at content coming from many content 
providers, integrators, etc., in easy manner,providers, integrators, etc., in easy manner,

♦♦ integrate cross media content and automatically managing rights integrate cross media content and automatically managing rights for for 
complex multimedia products complex multimedia products 

♦♦ have the possibility of defining several different business modehave the possibility of defining several different business models ls 
adapting the distribution channel to the users needs and would adapting the distribution channel to the users needs and would 

For Final user to For Final user to 
♦♦ get access to the same content on several platforms and locationget access to the same content on several platforms and locations, to s, to 

have content at low price, etc.have content at low price, etc.
♦♦ have content at lower price, etc.have content at lower price, etc.
♦♦ share content with AXMEDIS tools on P2P but based on DRMshare content with AXMEDIS tools on P2P but based on DRM

For Collecting Societies to For Collecting Societies to 
♦♦ have access at direct reports about the Content exploitation have access at direct reports about the Content exploitation 

For IT companies to For IT companies to 
♦♦ Save time and money in accessing at innovative technologies for Save time and money in accessing at innovative technologies for 

content production and distribution, integrated environmentcontent production and distribution, integrated environment

www.AXMEDIS.org, Paolo Nesi, December 2005 21

AXMEDIS ArchitectureAXMEDIS Architecture
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AXMEDIS FrameworkAXMEDIS Framework
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AXMEDIS features AXMEDIS features 

Technical solutions related to the above Technical solutions related to the above 
mentioned technical objectives:mentioned technical objectives:

♦♦ Integration with legacyIntegration with legacy
♦♦ Interoperability of content and DRM, multichannel, Interoperability of content and DRM, multichannel, 

etc.etc.
♦♦ Reduction of production costsReduction of production costs
♦♦ DRM improvement, tracking of eventsDRM improvement, tracking of events
♦♦ Innovative technologies in Fingerprinting, Innovative technologies in Fingerprinting, 

modelling, P2P, DRM, authoring, production, etc. modelling, P2P, DRM, authoring, production, etc. 

AXMEDIS framework for allAXMEDIS framework for all
♦♦ European platform for common exploitation of European platform for common exploitation of 

resultsresults
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AXMEDIS FrameworkAXMEDIS Framework

Exploitation of AXMEDIS research and innovationExploitation of AXMEDIS research and innovation
To guarantee the return of investmentTo guarantee the return of investment
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As the AXMEDIS Framework can be exploitedAs the AXMEDIS Framework can be exploited

Exploiting AXMEDIS Framework and ToolsExploiting AXMEDIS Framework and Tools
♦♦ Content Processing (AXMEDIS CP GRID)Content Processing (AXMEDIS CP GRID)

Reducing production costs and timeReducing production costs and time
Accelerating: composition, formatting, protection, feature Accelerating: composition, formatting, protection, feature 
extraction, distributions, publishing, etc. extraction, distributions, publishing, etc. 

♦♦ Set up and management of single/multichannel Content DistributioSet up and management of single/multichannel Content Distribution n 
with DRMwith DRM

♦♦ Customising AXMEDIS Players (PC, PDA, etc.) for creating YOUR Customising AXMEDIS Players (PC, PDA, etc.) for creating YOUR 
PlayersPlayers

♦♦ Customising AXMEDIS P2P tools for B2B Customising AXMEDIS P2P tools for B2B 
Exploiting AXMEDIS InfrastructureExploiting AXMEDIS Infrastructure

♦♦ Accessing to advanced State of the Art and standards solutionsAccessing to advanced State of the Art and standards solutions
♦♦ Sharing Content in a B2B Environment (AXEPTool)Sharing Content in a B2B Environment (AXEPTool)

Any Proprietary CMS, and Content as files Any Workflow
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administrative
Tools

AXMEDIS 
database

AXMEDIS
Content

Processing  
Tools

AXMEDIS
Editing and 

Viewing
Tools

P2P AXEPTool 
and Programme 
and Publication

tools

AXMEDIS Certifier
& Supervisor,

Protection Manager 
Supports

Database 
and query
support

P2P protocols

Composition and Formatting
algorithms

AXMEDIS 
Object Model
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Query search 
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KeyKey factsfacts

IP infrastructure is reshaping the media IP infrastructure is reshaping the media 
entertainment and media business marketentertainment and media business market
Western Europe broadband entertainment content Western Europe broadband entertainment content 
will rise from less than 1 will rise from less than 1 BilBil. . €€ in 2005 to over 5 in 2005 to over 5 BilBil. . 
€€ in 2009 (IDC)in 2009 (IDC)
By 2009 over 50% value in video distribution. The By 2009 over 50% value in video distribution. The 
rest being made of music and gaming distribution rest being made of music and gaming distribution 
(IDC)(IDC)
Two new distribution paradigms adding to existing Two new distribution paradigms adding to existing 
digital distribution:digital distribution:

♦♦ IPTV IPTV –– operator centric DTV modeloperator centric DTV model
♦♦ Home and personal Network Entertainment Home and personal Network Entertainment ––

open PC centric model (with open PC centric model (with DMAsDMAs, mobiles etc.), mobiles etc.)
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Content and channelsContent and channels

Source EITO2005Source EITO2005
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Western European Online Content revenues Western European Online Content revenues 

Source EITO2005Source EITO2005
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UserUser’’s Trendss Trends

Younger are abandoning the TVYounger are abandoning the TV
♦♦ More time on PC/games consoleMore time on PC/games console
♦♦ More money on iMore money on i--TVTV

Market is becoming fragmentedMarket is becoming fragmented
♦♦ Several channels and models: Several channels and models: 

push, time shifted, push, time shifted, tivotivo, media , media centercenter, DVD recorders, , DVD recorders, 
DVBDVB--S, DVBS, DVB--T, DVBT, DVB--H, VOD, etc. H, VOD, etc. 

♦♦ Several media: video, audio, iSeveral media: video, audio, i--TV, etc. TV, etc. 
♦♦ Personal TV: Personal TV: ……………………

Consumers are going toConsumers are going to
♦♦ Differentiate each other, more individuality Differentiate each other, more individuality 
♦♦ More personal needsMore personal needs
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Hardware devices will be key to the customer relationshipHardware devices will be key to the customer relationship

But which device is the living room But which device is the living room 
equivalent of the Iequivalent of the I--pod?pod?

focused on ease of use adds value to focused on ease of use adds value to 
contentcontent

All players involved:All players involved:
Content ownersContent owners
Large retailersLarge retailers
TelcosTelcos
BroadcastersBroadcasters
Hardware manufacturersHardware manufacturers
Software giantsSoftware giants
Consumer ElectronicsConsumer Electronics

If content is King, then the device is King Kong:If content is King, then the device is King Kong:
During the 2000During the 2000--2003 timeframe the music industry 2003 timeframe the music industry 

has lost ca. 15% value each yearhas lost ca. 15% value each year
By combining by coupling a service (IBy combining by coupling a service (I--Tunes) to the Tunes) to the 

device (Idevice (I--pod) Apple has managed to kick start the pod) Apple has managed to kick start the 
music on line distribution businessmusic on line distribution business

300 million tracks sold (up 200% over 6 months)300 million tracks sold (up 200% over 6 months)
AppleApple’’s profits are not in the tracks, but in the s profits are not in the tracks, but in the 

devicesdevices
Users perceive value in the device rather than in Users perceive value in the device rather than in 

the filesthe files
ItIt’’s the fetishistic shift from the plastic support s the fetishistic shift from the plastic support 

to the device (PDAs, mobiles, music players)to the device (PDAs, mobiles, music players)

The Apple IThe Apple I--tunes/Itunes/I--pod success storypod success story
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The Media Usage at homeThe Media Usage at home

Source EITO2005Source EITO2005
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The long tailThe long tail
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TrendsTrends

The tail is growingThe tail is growing
♦ The ration 20%/80% is moving to a 40%/60%

Making more visible to buyersMaking more visible to buyers
♦ Smart metadata would help in suggesting content and thus on 

going on the tail: 
“who you like AAAA also take BBBB!”
“if you like AAAA, you will love also BBBB!”

♦ Characterization and comparison with the rest of the head, the 
20% of the famous pieces 

B2B NeedsB2B Needs
♦ Lower costs of production (packaging, protection, management, 

etc.)
♦ Lower costs of distribution
♦ Automating contract management, licensing, accounting, 

reporting, etc. 
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The new The new valuevalue chainchain

Content Content 
OwnerOwner

CertificatorCertificator
(DRM)(DRM) DistributorDistributor SoftwareSoftwareDeviceDevice

ManufacturerManufacturer

END 
USER

Certification is key to 
monetize content

The device is key 
to own the user

CONTENT

Distributors (Telcos, ISPs and portals) have a weak position in the long run and must secure 
their business by developing/integrating certification (DRM) and building the user experience

Personal Encryption: 
DRM is an encryption technology that provides state 
of the art protection
Content protected by a DRM encryption can be 
unlocked only by a key that is specific to each device
If a key is copied onto another devices it is useless
Content protected by a DRM encryption can be safely 
distributed on any device (even on P2P networks). 
Unlocking the content will always require an individual 
key

Personal licensing: 
Each key implements a specific licensing rule
DRM keys can be seen as the consume license
Keys can be personalized so to enable the most 
flexible business models as:

Rental: 24 hours, 48 hours, 10 days etc.
Sell through with an option to burn one DVD
Sell through with an option to multiple 
copies on other devices

DRM services can be operated regardless of how content is distributed
DRM is the technology that translates rights management into a content service

Digital Rights Management (DRM) is the technology key to the on Digital Rights Management (DRM) is the technology key to the on line distribution businessline distribution business
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Emerging On Line Music Value ChainEmerging On Line Music Value Chain

Source EITO2005Source EITO2005
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Emerging Broadband VOD value chainEmerging Broadband VOD value chain

Source EITO2005Source EITO2005
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Traditional value chain IssuesTraditional value chain Issues

The protection is performed before distribution The protection is performed before distribution 
♦♦ By the distributor orBy the distributor or
♦♦ By a specialized third partyBy a specialized third party

The B2B areas are (production, integration, etc.):The B2B areas are (production, integration, etc.):
♦♦ Considered trusted Considered trusted 
♦♦ Based on paper contractsBased on paper contracts
♦♦ Contracts are produced on the basis of a limited and not Contracts are produced on the basis of a limited and not 

standard terminology, so that they are not easy interpreted standard terminology, so that they are not easy interpreted 
and transported on other media, or channels, etc.and transported on other media, or channels, etc.

No control about what is done on the content on the No control about what is done on the content on the 
B2C:B2C:

♦♦ The author and producers cannot verify, they may askThe author and producers cannot verify, they may ask
♦♦ The integrators cannot verify, they may ask at the seconds,The integrators cannot verify, they may ask at the seconds,
♦♦ Etc.Etc.

The distributor:The distributor:
♦♦ controls the selling of contentcontrols the selling of content
♦♦ Does not control/verify the exploitation of each single rightsDoes not control/verify the exploitation of each single rights
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Rights ManagementRights Management

DRM: Digital Rights Management, general terms DRM: Digital Rights Management, general terms 
many times abusedmany times abused

Management of Digital RightsManagement of Digital Rights
♦♦ Limited to the management of rights of Limited to the management of rights of 

digital content ?digital content ?
Digital Management of RightsDigital Management of Rights

♦♦ More correct and reasonableMore correct and reasonable
♦♦ Management of both rights for original Management of both rights for original worksworks and and 

related related manifestationsmanifestations, digital , digital resourcesresources, etc. , etc. 
♦♦ in many solutions DRM is not intended in this wayin many solutions DRM is not intended in this way
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TerminologyTerminology

The artist creates The artist creates 
a Worka Work
The work may be The work may be 
used to produce used to produce 
several several 
manifestationsmanifestations

WorkWork

ManifestationsManifestations ResourcesResources
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Some Actors of the value chain, Some Actors of the value chain, ““definitionsdefinitions””

Right/Content Owners, B2B, artists, etc. Right/Content Owners, B2B, artists, etc. 
♦♦ who has the rights on the initial work, non digital who has the rights on the initial work, non digital 

Content Producers, B2B, PublishersContent Producers, B2B, Publishers
♦♦ Who is producing the manifestations of the work, define its Who is producing the manifestations of the work, define its 

rights, may produce the digital resources or not, etc. rights, may produce the digital resources or not, etc. 
Content Integrators, aggregators, B2BContent Integrators, aggregators, B2B

♦♦ Who is Integration/aggregation: resources + metadata ++ , Who is Integration/aggregation: resources + metadata ++ , 
added value, etc., may be add other rights, etc.added value, etc., may be add other rights, etc.

Content Distributors, B2B, B2CContent Distributors, B2B, B2C
♦♦ Who is distributing digital contentWho is distributing digital content

Final Users, C2C (P2P)Final Users, C2C (P2P)
♦♦ Who is using (or should use) the digital content on behalf of Who is using (or should use) the digital content on behalf of 

the rights obtainedthe rights obtained
Users, in generalUsers, in general

♦♦ All the above actors that use in some way content on the All the above actors that use in some way content on the 
basis of the rights obtainedbasis of the rights obtained
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Digital Rights ManagementDigital Rights Management

DRM: Digital Rights Management isDRM: Digital Rights Management is
♦♦ A set of technologies and solution to cope with A set of technologies and solution to cope with 

Digital Management of RightsDigital Management of Rights

11stst generation of DRM cover: generation of DRM cover: 
♦♦ security and encryptionsecurity and encryption
♦♦ prevent non authorized copyingprevent non authorized copying

22ndnd generation of DRM cover:generation of DRM cover:
♦♦ description, identification, trading, protection, description, identification, trading, protection, 
♦♦ monitoring, and tracking of all forms of rights monitoring, and tracking of all forms of rights 

usages over contents, including management of usages over contents, including management of 
rights holders relationshipsrights holders relationships
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Aim of  Aim of  ………… Digital Rights ManagementDigital Rights Management

To allow accessing at the digital content To allow accessing at the digital content 
functionalities in a controlled manner functionalities in a controlled manner 

♦♦ To who has been To who has been authenticated/certifiedauthenticated/certified
♦♦ To do what (are the rights) is defined in a To do what (are the rights) is defined in a licenselicense
♦♦ Verifying/Control/SuperviseVerifying/Control/Supervise if the above if the above 

conditions and others are respected conditions and others are respected 
♦♦ By using technologies to By using technologies to protect contentprotect content (e.g., (e.g., 

encryption, fingerprint, watermark, etc.) encryption, fingerprint, watermark, etc.) 
Cons: Cons: 

♦♦ Registration of usersRegistration of users
♦♦ Authentic. of users and/or tools/terminal/devicesAuthentic. of users and/or tools/terminal/devices
♦♦ Control of usersControl of users

It has to be supported by a set of additional It has to be supported by a set of additional 
technical solutionstechnical solutions

www.AXMEDIS.org, Paolo Nesi, December 2005 51

Motivations for Digital Rights ManagementMotivations for Digital Rights Management

Prevent the rights exploitation to who has not Prevent the rights exploitation to who has not 
acquired the rights acquired the rights 
Verifying/Control if the allowed rights are Verifying/Control if the allowed rights are 
respected:respected:

♦♦ In the whole value chain or at least at the end usersIn the whole value chain or at least at the end users

This role is traditionally partially covered by  This role is traditionally partially covered by  
Collecting Societies (clearing house) thatCollecting Societies (clearing house) that

♦♦ Guarantee/protect the interests of the content/rights Guarantee/protect the interests of the content/rights 
owners.owners.

♦♦ One or more Collecting Soc. for each CountryOne or more Collecting Soc. for each Country
♦♦ Some agreements among the majors Collecting Some agreements among the majors Collecting 

Societies in Europe: SIAE, SDAE, SAGEMA, etc.Societies in Europe: SIAE, SDAE, SAGEMA, etc.
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Simple protection with Key sendingSimple protection with Key sending

Distribution 
Server

License 
distribution and 

player/device 
verification and 

supervision

Content
Packaging, 
Protection

contentcontent

License 
Production

Selling Server

Content 
deprotection

and rights 
exploitation

LL

LL

Player devicePlayer device

Ask for the Ask for the 
LicenseLicense

Get the contentGet the content

Production and Production and 
distributiondistribution

www.AXMEDIS.org, Paolo Nesi, December 2005 53

How is DRM Secure?How is DRM Secure?

EncryptionEncryption
♦♦ DRM may use strong encryption (# bits) never been cracked DRM may use strong encryption (# bits) never been cracked 

Digital signaturesDigital signatures
♦♦ content header is digitally signed to prevent tamperingcontent header is digitally signed to prevent tampering
♦♦ License is digitally signed, etc.License is digitally signed, etc.

Separation of licenses from contentSeparation of licenses from content
♦♦ Licenses should be kept separate from content, Licenses should be kept separate from content, 
♦♦ content can be widely and securely distributed, P2P allowedcontent can be widely and securely distributed, P2P allowed

Revocation of licenses or objectsRevocation of licenses or objects
♦♦ of license, of authorization, etc.of license, of authorization, etc.
♦♦ various ways to prevent players from exploiting contentvarious ways to prevent players from exploiting content

Authentication and certification of users and devicesAuthentication and certification of users and devices
♦♦ To prevent compromised player or non trusting users to To prevent compromised player or non trusting users to 

receive or distribute other content, receive or distribute other content, ……..
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Single Channel Distribution value chain IssuesSingle Channel Distribution value chain Issues

The protection is performed before distribution The protection is performed before distribution 
The B2B areas are (production, integration, etc.):The B2B areas are (production, integration, etc.):

♦♦ Considered trusted, based on paper contractsConsidered trusted, based on paper contracts
♦♦ The authors and producers cannot verifyThe authors and producers cannot verify
♦♦ The integrators cannot verifyThe integrators cannot verify

The single channel distributor:The single channel distributor:
♦♦ Establishes the business models for the channel: Establishes the business models for the channel: 

pay per play, subscription, pay per play, subscription, ……………………etcetc……..
Produce licenses for each person/device, etc. Produce licenses for each person/device, etc. 

♦♦ sale the content and produce the Billsale the content and produce the Bill
♦♦ has a limited control on the exploitation of rightshas a limited control on the exploitation of rights
♦♦ Etc. Etc. 
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AXMEDIS Content ElementsAXMEDIS Content Elements

Content PackagingContent Packaging

To contain the following information To contain the following information 
♦♦ MetadataMetadata………………
♦♦ Digital ResourcesDigital Resources…………
♦♦ Protection InformationProtection Information……....
♦♦ LicenseLicense…………....

Suitable for Suitable for 
♦♦ Streaming (so called realStreaming (so called real--time) and/or downloadingtime) and/or downloading
♦♦ Sharing on P2P, etc..Sharing on P2P, etc..
♦♦ portable on physical supports, etc. portable on physical supports, etc. 

In specific formatsIn specific formats
♦♦ binary and/or XML, etc. binary and/or XML, etc. 
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AXMEDIS Content ElementsAXMEDIS Content Elements

MetadataMetadata
♦♦ Identification information, unique ID, distributor ID, etc.Identification information, unique ID, distributor ID, etc.
♦♦ Classification information also for indexing: Dublin core, etc. Classification information also for indexing: Dublin core, etc. 
♦♦ Descriptors, MPEGDescriptors, MPEG--7, for indexing, etc.7, for indexing, etc.
♦♦ References to Owner, to distributor, etc.References to Owner, to distributor, etc.
♦♦ Etc.Etc.

Digital Resources:Digital Resources:
♦♦ Any digital information: images, doc, txt, video, game, applicatAny digital information: images, doc, txt, video, game, application, ion, 

file, audio, etc.file, audio, etc.
♦♦ Hierarchy of digital resourcesHierarchy of digital resources

Protection Information:Protection Information:
♦♦ What has to be done to access at a given information/resourceWhat has to be done to access at a given information/resource
♦♦ Tools used, their parameters, etc. Tools used, their parameters, etc. 

License:License:
♦♦ Which rights are provided, who is the recipient, conditions, etcWhich rights are provided, who is the recipient, conditions, etc. . 

MetadataMetadata

ResourceResource

License ModelLicense Model

ProtProt--Info ModelInfo Model PP

License License 
ContractContract
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MetadataMetadata

Packaging and Protection, Open ModelPackaging and Protection, Open Model

LicenseLicense

ResourceResource

ProtProt--InfoInfo

MetadataMetadata

Protected Protected 

Digital ContentDigital Content

ResourceResource

MetadataMetadata

ResourceResource

License ModelLicense Model

ProtProt--Info ModelInfo Model

License License 
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Packaging
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License License 
ProductionProduction
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License License 
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LicenseLicense
License License 
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LicenseLicense
License License 
ContractContract

LicenseLicense
License License 
ContractContract
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Protected Protected 

Digital ContentDigital Content

Production of Governed ObjectsProduction of Governed Objects

LicenseLicense

ProtProt--InfoInfo

MetadataMetadata

ResourceResource

MetadataMetadata

ResourceResource

License License 
ContractContract

ProtectionProtection

PP

License License 
ProductionProduction LicenseLicenseLicense ModelLicense Model

ProtProt--Info ModelInfo Model
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Production of Objects and Augmented LicenseProduction of Objects and Augmented License

MetadataMetadata

ResourceResource

Protected Protected 

Digital ContentDigital Content

ResourceResource

MetadataMetadata ProtProt--InfoInfo

LicenseLicense

License License 
ContractContract

Augmented Augmented 
LicensesLicenses

Protection and Protection and 
LicLic. Prod.. Prod.

PP

License ModelLicense Model

ProtProt--Info ModelInfo Model

ProtProt--InfoInfo

LicenseLicense

License License 
ContractContract

ProtProt--InfoInfo

LicenseLicense

License License 
ContractContract

ProtProt--InfoInfo

LicenseLicense

License License 
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Some ConsiderationsSome Considerations

Open Model:Open Model:
♦♦ Supporting P2P Supporting P2P 
♦♦ The volume of Objects is acceptableThe volume of Objects is acceptable
♦♦ The elements can be independently manipulatedThe elements can be independently manipulated

Licenses can be changed, reissuedLicenses can be changed, reissued
♦♦ Suitable for B2B and B2CSuitable for B2B and B2C

Governed Object:Governed Object:
♦♦ The user may see what can be done on the objects on the The user may see what can be done on the objects on the 

basis of their licensebasis of their license
♦♦ the same object with different licenses implies the same object with different licenses implies 

to produce too many objects to produce too many objects 
Augmented License:Augmented License:

♦♦ Supporting P2PSupporting P2P
♦♦ The license ha to include the same protection informationThe license ha to include the same protection information
♦♦ The objects can be substituted independently The objects can be substituted independently 

Licenses can be changed, reissuedLicenses can be changed, reissued
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Managing License ChainManaging License Chain

Alice says, Alice says, ““Bob has the right Bob has the right 
to issue a license to anyone to issue a license to anyone 
to print the book.to print the book.””
Bob says, Bob says, ““Carol has the right Carol has the right 
to print the book.to print the book.””
To solve the To solve the SubSubLicenseSubSubLicense all the connected all the connected 
Licenses are neededLicenses are needed
They have to be accessible on Processing EngineThey have to be accessible on Processing Engine
This may involve massive processing This may involve massive processing 

Content 
provider

License License 
ContractContract

Content 
provider License License 

ContractContract

ResourceResource

MetadataMetadata

Content 
Integrator

subLicensesubLicense
ContractContract

Content 
Distributor

subsubLicense
subsubLicense

ContractContract

PARPAR

PARPAR
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Managing License Chain in AXMEDISManaging License Chain in AXMEDIS
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Open Model Open Model vsvs Augmented LicenseAugmented License

Pros of Open Model Pros of Open Model vsvs the Augmented Licensethe Augmented License
♦♦ If the protected objects are used for producing several If the protected objects are used for producing several 

different more complex objects:different more complex objects:
They are reused in the B2B area for different productionsThey are reused in the B2B area for different productions
Since the Protection Information is stored only once and Since the Protection Information is stored only once and 
not in every license, this implies tonot in every license, this implies to

have a more precise control of the black list, and have a more precise control of the black list, and 
avoid duplicationsavoid duplications

♦♦ Better for hierarchical nested protected and non Better for hierarchical nested protected and non protprot objectsobjects
♦♦ Thus the Open model is better for the B2BThus the Open model is better for the B2B

Pros of Augmented License Pros of Augmented License vsvs the Open Modelthe Open Model
♦♦ Simpler management for the serversSimpler management for the servers
♦♦ Higher number of licenses Higher number of licenses 
♦♦ Suitable for simpler objects, non nesting protected objectsSuitable for simpler objects, non nesting protected objects
♦♦ May be better for B2CMay be better for B2C
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AXMEDIS ConsiderationsAXMEDIS Considerations

In AXMEDIS it is possible to adopt different models for In AXMEDIS it is possible to adopt different models for 
packaging and/or protecting objectspackaging and/or protecting objects

♦♦ Open ModelOpen Model
♦♦ Governed ObjectsGoverned Objects
♦♦ Augmented LicenseAugmented License

AXMEDIS provides tools forAXMEDIS provides tools for
♦♦ Packaging Object, protecting objects, etc.Packaging Object, protecting objects, etc.

AXMEDIS Editor, and AXMEDIS Content ProcessingAXMEDIS Editor, and AXMEDIS Content Processing
♦♦ Creating Licenses: Creating Licenses: 

DRM Editor in the AXMEDIS EditorDRM Editor in the AXMEDIS Editor
WEB Service for remote production of licensesWEB Service for remote production of licenses

♦♦ Managing/Processing Licenses: Managing/Processing Licenses: 
Protection Manager Support, PMS, ServerProtection Manager Support, PMS, Server

♦♦ Controlling and Supervising User Actions:Controlling and Supervising User Actions:
AXMEDIS Certifier and Supervisor, AXCSAXMEDIS Certifier and Supervisor, AXCS

Any other question/issue ?Any other question/issue ?
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Technologies and standardsTechnologies and standards

Technologies for content protectionTechnologies for content protection
♦♦ Microsoft Windows Media, DRMMicrosoft Windows Media, DRM
♦♦ Apple IApple I--TuneTune
♦♦ Media Commerce Suite of Real NetworkMedia Commerce Suite of Real Network
♦♦ EMMS of IBMEMMS of IBM
♦♦ Liquid AudioLiquid Audio
♦♦ DMD secureDMD secure
♦♦ Sealed MediaSealed Media
♦♦ IntertrustIntertrust
♦♦ DMODDMOD
♦♦ Adobe, mainly limited to documentsAdobe, mainly limited to documents

DRMDRM
♦♦ ODRL, OMA, Open Mobile AssociationODRL, OMA, Open Mobile Association
♦♦ XrMLXrML, Content Guard, related to MPEG, Content Guard, related to MPEG--2121
♦♦ MPEGMPEG--2121
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Major Related OrganisationsMajor Related Organisations

Standardisation Bodies for elementsStandardisation Bodies for elements
♦♦ MPEGMPEG--2, MPEG (Motion Picture Expert Group)2, MPEG (Motion Picture Expert Group)
♦♦ OMA (Open Mobile Alliance)OMA (Open Mobile Alliance)
♦♦ MI3P (ID and licensing aspects)MI3P (ID and licensing aspects)
♦♦ OASIS (Organisation for advancement in Structured Information OASIS (Organisation for advancement in Structured Information 

Standards)Standards)
♦♦ TVTV--AnyTimeAnyTime (DVB(DVB…….).)

Associations/organization:Associations/organization:
♦♦ OeBOeB (Open (Open eBookeBook Forum)Forum)
♦♦ CRF (Content Reference Forum)CRF (Content Reference Forum)
♦♦ WIPO (World Intellectual Property Organization)WIPO (World Intellectual Property Organization)
♦♦ RIAA (Recording Industry Association of America)RIAA (Recording Industry Association of America)
♦♦ WSWS--I (Web Services Interoperability Organisation)I (Web Services Interoperability Organisation)
♦♦ ISMA (Internet Streaming Media Alliance)ISMA (Internet Streaming Media Alliance)
♦♦ CC (Creative Commons)CC (Creative Commons)

Projects on Architecture and Value chain solutionsProjects on Architecture and Value chain solutions
♦♦ AXMEDIS Project, research and development projectAXMEDIS Project, research and development project
♦♦ DMP (Digital Media Project), standardisation projectDMP (Digital Media Project), standardisation project
♦♦ Etc.Etc.
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Process OverviewProcess Overview
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Windows Media DRM?Windows Media DRM?

Pay per viewPay per view
♦♦ Play countPlay count

RentalRental
♦♦ Expiration after first useExpiration after first use

Useful for different time zonesUseful for different time zones

♦♦ Expiration on storeExpiration on store
Useful for different time zonesUseful for different time zones

♦♦ Begin & expiration datesBegin & expiration dates
SubscriptionSubscription

♦♦ Begin & expiration datesBegin & expiration dates
Controlled distribution of Controlled distribution of 
media assetsmedia assets

♦♦ Can include any of the aboveCan include any of the above

♦♦ Allow Backup Restore Allow Backup Restore 
♦♦ Allow Burn To CD Allow Burn To CD 
♦♦ Allow Play On PC Allow Play On PC 
♦♦ Allow Transfer To Non SDMI Allow Transfer To Non SDMI 
♦♦ Allow Transfer To SDMI Allow Transfer To SDMI 
♦♦ Begin Date Begin Date 
♦♦ Burn To CD Count Burn To CD Count 
♦♦ Delete On Clock Roll back Delete On Clock Roll back 
♦♦ Disable On Clock Rollback Disable On Clock Rollback 
♦♦ Exclude Application Exclude Application 
♦♦ Expiration After First Use Expiration After First Use 
♦♦ Expiration Date Expiration Date 
♦♦ Expiration On Store Expiration On Store 
♦♦ Minimum App Security Minimum App Security 
♦♦ Minimum Client SDK Security Minimum Client SDK Security 
♦♦ Play Count Play Count 
♦♦ PM App Security PM App Security 
♦♦ PM Expiration Date PM Expiration Date 
♦♦ PM Rights PM Rights 
♦♦ Transfer Count Transfer Count 
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Microsoft Windows Media Rights Manager LicenseMicrosoft Windows Media Rights Manager License

license contains thelicense contains the
♦♦ key to unlock the Windows Media file. key to unlock the Windows Media file. 
♦♦ rights, or rules, that govern the use of the digital media file.rights, or rules, that govern the use of the digital media file.
♦♦ (model based on Augmented License)(model based on Augmented License)

content owner sets rights to determine which actions content owner sets rights to determine which actions 
are allowed from minimal control over playback to more are allowed from minimal control over playback to more 
restrictive licenses. restrictive licenses. 

licenses can support different business rules, including: licenses can support different business rules, including: 
♦♦ How many times can a file be played. How many times can a file be played. 
♦♦ Which devices a file can be played or transferred on. For examplWhich devices a file can be played or transferred on. For example, rights can e, rights can 

specify if consumers can transfer the file to portable devices tspecify if consumers can transfer the file to portable devices that are hat are 
compliant with the Secure Digital Music Initiative (SDMI). compliant with the Secure Digital Music Initiative (SDMI). 

♦♦ When the user can start playing the file and what is the expiratWhen the user can start playing the file and what is the expiration date. ion date. 
♦♦ If the file can be transferred to a CD recorder (burner). If the file can be transferred to a CD recorder (burner). 
♦♦ If the user can back up and restore the license. If the user can back up and restore the license. 
♦♦ What security level is required on the client to play the WindowWhat security level is required on the client to play the Windows Media file. s Media file. 
♦♦ And many others. And many others. 
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Microsoft License deliveringMicrosoft License delivering

Licenses can be delivered in different ways and Licenses can be delivered in different ways and 
at different times, depending on the business at different times, depending on the business 
modelmodel

♦♦ Can be delivered before or after the contentCan be delivered before or after the content
♦♦ Both possible if downloadingBoth possible if downloading
♦♦ Only the first is reasonable in  the case of Only the first is reasonable in  the case of 

streamingstreaming

Licenses can be delivered with or without the Licenses can be delivered with or without the 
consumer being aware of the process using consumer being aware of the process using 
silent or nonsilent or non--silent license delivery. silent license delivery. 
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ii--Tunes of Apple, Tunes of Apple, iTMSiTMS, I, I--Tunes Music StoreTunes Music Store

AAC 128 AAC 128 KbitKbit, comparable , comparable 
with 160Kbit MP3with 160Kbit MP3
70 Millions of Files in the 70 Millions of Files in the 
first year of workfirst year of work
> 500.000 traces> 500.000 traces
Very easyVery easy
No subscription costsNo subscription costs
Pay per download (0.99$ per file, 9.99$ per collection)Pay per download (0.99$ per file, 9.99$ per collection)
Tools: download, player, burning, play lists, etc.Tools: download, player, burning, play lists, etc.
DRM proprietary, DRM proprietary, ““FairPlayFairPlay””, cracked in April 2004, cracked in April 2004
Continue to work even if crackedContinue to work even if cracked
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II--Tune and DRM limitsTune and DRM limits

Transfer of a trace to at most Transfer of a trace to at most 
♦♦ 7 CDs, burning7 CDs, burning
♦♦ 3 authorized computers3 authorized computers

Authorized transfer on a non Authorized transfer on a non 
limited number of ilimited number of i--PODPOD

♦♦ Market and money on Market and money on iPodsiPods

Content is bought foreverContent is bought forever

Authorized transfer on any computer but they can be Authorized transfer on any computer but they can be 
played only on those that are authorizedplayed only on those that are authorized
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Concept of Super DistributionConcept of Super Distribution

What is intended as What is intended as superdistributionsuperdistribution ????

♦♦ A distribution in which the users collaborate to the A distribution in which the users collaborate to the 
distribution, such as in the P2P environmentsdistribution, such as in the P2P environments

♦♦ A solution in which the content is separate from the A solution in which the content is separate from the 
license:license:

Open ModelOpen Model
Augmented LicenseAugmented License

♦♦ A Solution in which the Certifier and Supervisors A Solution in which the Certifier and Supervisors 
and/or the devices are capable of detecting and/or the devices are capable of detecting 
violations thus activating some recovering activityviolations thus activating some recovering activity
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AXMEDIS ConsiderationsAXMEDIS Considerations

In AXMEDIS it is possible to select different models In AXMEDIS it is possible to select different models 
and/or configure/reconfigure your distribution channel and/or configure/reconfigure your distribution channel 
according to your needs and businessaccording to your needs and business
At macro level, AXMEDIS supports your:At macro level, AXMEDIS supports your:

♦♦ Content DistributionContent Distribution
MultichannelMultichannel
reducing your costs for setting upreducing your costs for setting up
B2B distribution with P2P and DRMB2B distribution with P2P and DRM

♦♦ Content protection and DRMContent protection and DRM
Many Many manymany new rights with respect to other modelsnew rights with respect to other models
Interoperable MPEGInteroperable MPEG--21 21 OMA licensesOMA licenses

♦♦ Content production Content production 
GRID processing for production and distribution, for transcodingGRID processing for production and distribution, for transcoding
and onand on--demand, etc.demand, etc.
Integration with WorkflowIntegration with Workflow

♦♦ Content supervision and controlContent supervision and control
♦♦ ……..

Any other question/issue ?Any other question/issue ?
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Needs and Needs and 
LimitationsLimitations
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The effective User Needs and AXMEDIS MotivationsThe effective User Needs and AXMEDIS Motivations

The market is moving The market is moving 
♦♦ From few content of high value to many of lower value, the log From few content of high value to many of lower value, the log 

tail is become fatter and more relevanttail is become fatter and more relevant
♦♦ From few actors to manyFrom few actors to many
♦♦ From high costs of production to more sustainable lower costsFrom high costs of production to more sustainable lower costs
♦♦ From high prices to more sustainable lower pricesFrom high prices to more sustainable lower prices
♦♦ From From ringtonesringtones to audio tracks and from them to video to audio tracks and from them to video 
♦♦ From single channel to multichannel, the convergence From single channel to multichannel, the convergence 
♦♦ From proprietary to standard, interoperable solutionsFrom proprietary to standard, interoperable solutions
♦♦ From illegal to legal to P2PFrom illegal to legal to P2P
♦♦ From DRM for B2C to DRM for B2B2C, etc. From DRM for B2C to DRM for B2B2C, etc. 
♦♦ ……....
♦♦ The digital content is not only entertainment but also: eThe digital content is not only entertainment but also: e--

learning, elearning, e--culture, eculture, e--banking, ebanking, e--government, egovernment, e--health, ehealth, e--
personal content, etc.  personal content, etc.  
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The effective User Needs and AXMEDIS MotivationsThe effective User Needs and AXMEDIS Motivations

New markets and business solutionsNew markets and business solutions
♦♦ Convergence of distribution on different channelsConvergence of distribution on different channels
♦♦ Reduction of production, protection and distribution costsReduction of production, protection and distribution costs
♦♦ Increment of controlIncrement of control

insertion of DRM in the B2B areasinsertion of DRM in the B2B areas
Harmonization of B2B and B2CHarmonization of B2B and B2C

♦♦ Content management in the homeContent management in the home
the domain managementthe domain management
Interoperability of content in the home, interoperability of Interoperability of content in the home, interoperability of 
the devices, the Home Media Serverthe devices, the Home Media Server
Multimedia Middleware among devicesMultimedia Middleware among devices
Integration with Integration with domoticdomotic applications and toolsapplications and tools

♦♦ Content production/protection on demandContent production/protection on demand
♦♦ Content on demand, content in Push, personal content, etcContent on demand, content in Push, personal content, etc……..
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Business Rules, a way to formalize allowed rightsBusiness Rules, a way to formalize allowed rights

Exploitation Models (contracts from the consumers to Exploitation Models (contracts from the consumers to 
the provider are aligned to the exploitation model):the provider are aligned to the exploitation model):

♦♦ Subscription to a collection or serviceSubscription to a collection or service
♦♦ All you can heatAll you can heat
♦♦ Pay per rentingPay per renting
♦♦ Pay per use, pay per play, pay per print, etc. Pay per use, pay per play, pay per print, etc. 
♦♦ Pay per stream, download, etcPay per stream, download, etc……
♦♦ Pay per minute all you can heatPay per minute all you can heat
♦♦ Burning the CD Burning the CD 
♦♦ Copy the objectCopy the object
♦♦ Moving the objectMoving the object
♦♦ Passing the object to a different devicePassing the object to a different device
♦♦ Pay per building a collectionPay per building a collection
♦♦ Preview without payingPreview without paying
♦♦ Try and buyTry and buy

Etc.Etc.
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Business Rules, a way to formalize allowed rightsBusiness Rules, a way to formalize allowed rights

It may be based on limiting It may be based on limiting 
♦♦ Number of times you can do an action, and usageNumber of times you can do an action, and usage
♦♦ in a temporal window for the exploitation of any rightsin a temporal window for the exploitation of any rights

rentingrenting
♦♦ in a space in a space 

regional area or regional area or 
domain (set of computers, etc.) domain (set of computers, etc.) 

♦♦ The usage according to the user profile: The usage according to the user profile: 
impaired, impaired, 
student, student, 
Archival Archival 
etc. etc. 
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Content Content 

Production Production 

and and 

aggregationaggregation

Content distribution, the multichannel needsContent distribution, the multichannel needs

Internet Distributor

Mobile Distributor

Media Distributor

Broadcasters, DVB-T

Kiosks distribution

Internet Distributor

Broadcasters, DVB-S

Broadcasters, DVB-H
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Interoperable ContentInteroperable Content

diversification of channel management has to be diversification of channel management has to be 
performedperformed

♦♦ When and where ?When and where ?

More channels may be obtained with More channels may be obtained with 
♦♦ A smarter production A smarter production 

More formats, more production lines and/or More formats, more production lines and/or 
Scalable formats (not for all media) or unified formats and/orScalable formats (not for all media) or unified formats and/or
Adaptation tools, etc. Adaptation tools, etc. 

♦♦ DRM uniform, standard or interoperable ?DRM uniform, standard or interoperable ?

No one of these paths is 100% systematically used, but some No one of these paths is 100% systematically used, but some 
of them could be viable ?of them could be viable ?

♦♦ Emerging standard/formats for scalabilityEmerging standard/formats for scalability
♦♦ The production and process is a problem, huge amount of data to The production and process is a problem, huge amount of data to be be 

processed per day, week and month, etc., flexibility is neededprocessed per day, week and month, etc., flexibility is needed
♦♦ Many DRM models for license, they are not interoperable at the Many DRM models for license, they are not interoperable at the 

100%, standards are not consolidated. 100%, standards are not consolidated. 
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Limitations of Present DRM solutionsLimitations of Present DRM solutions

DRM is typically added only in the Integration or DRM is typically added only in the Integration or 
distribution phasesdistribution phases

♦♦ DRM is seen mainly for B2CDRM is seen mainly for B2C
Added by distributors  Added by distributors  
Owners demand to producersOwners demand to producers
Producers demand to integrators or distributorsProducers demand to integrators or distributors
Some Distributors demand to carriersSome Distributors demand to carriers

♦♦ DRM is tuned for a specific distribution channelDRM is tuned for a specific distribution channel
Windows Media DRM for PC/internet, etc. Windows Media DRM for PC/internet, etc. 
OMA DRM for Mobile OMA DRM for Mobile 
Etc. Etc. 

♦♦ No convergenceNo convergence
no interoperability of contentno interoperability of content
No possibility of assigning a License to a DomainNo possibility of assigning a License to a Domain
Partially solved producing content in several formats for Partially solved producing content in several formats for 
several channels and terminals, very complex and several channels and terminals, very complex and 
expensiveexpensive

♦♦ Large Limitations for the final usersLarge Limitations for the final users
♦♦ Limitations for the business and marketsLimitations for the business and markets
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The Convergence, the Multichannel ProblemsThe Convergence, the Multichannel Problems

Different formats to be producedDifferent formats to be produced
♦♦ Different terminal support different formatsDifferent terminal support different formats

PC: may formatsPC: may formats
Mobiles: MPEGMobiles: MPEG--4, or specific formats4, or specific formats
DTT: MHPDTT: MHP
DVBDVB--S: MPEGS: MPEG--44
Etc..Etc..

♦♦ Different content type: video, audio, multimedia, etc.Different content type: video, audio, multimedia, etc.
Different business and transaction modelsDifferent business and transaction models

♦♦ Pay per play, subscription, etc..Pay per play, subscription, etc..
♦♦ Different methods for paymentsDifferent methods for payments

Different methods of deliveringDifferent methods of delivering
♦♦ Streaming, downloading, push, etc.Streaming, downloading, push, etc.

Different DRM methods and modelsDifferent DRM methods and models
Large number of final user devices, need of Large number of final user devices, need of 
profiling for users and devices with channelprofiling for users and devices with channel
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Convergence, the Interoperable ContentConvergence, the Interoperable Content

Internet Distributor

Mobile Distributor

Media Distributor

Broadcasters, DVB-T

Kiosks distribution

Internet Distributor

Broadcasters, DVB-S

Broadcasters, DVB-H
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Present Needs for Accessing New MarketsPresent Needs for Accessing New Markets

Reduction of costs to access at the Fatter Reduction of costs to access at the Fatter ““TailTail””
Needs of Interoperable Content that may Needs of Interoperable Content that may MigrateMigrate from from 

♦♦ one terminal/device to anotherone terminal/device to another
♦♦ one user to anotherone user to another
♦♦ one channel to anotherone channel to another
♦♦ Licenses assigned to users, devices or domainsLicenses assigned to users, devices or domains
♦♦ etc. etc. 

Transcoding/Transcoding/AdaptationAdaptation problemsproblems
♦♦ Content is packagedContent is packaged
♦♦ Content is protected, adaptation of protected content is neededContent is protected, adaptation of protected content is needed
♦♦ Content contains several types of information: digital resourcesContent contains several types of information: digital resources, , 

metadata, glue, etc. metadata, glue, etc. 
♦♦ On the servers and/or on the client terminalsOn the servers and/or on the client terminals

DRM Architecture has to support Migration and AdaptationDRM Architecture has to support Migration and Adaptation
♦♦ see in the followingsee in the following
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T
ranscoding

T
ranscoding

EX: Convergence, the Interoperable License, DRMEX: Convergence, the Interoperable License, DRM

When interoperable content in terms of format passes from When interoperable content in terms of format passes from 
two devices supporting different DRM models and licensestwo devices supporting different DRM models and licenses
License needs to be transcribed and rights semantics License needs to be transcribed and rights semantics 
preservedpreserved
License chain processing need to be interoperableLicense chain processing need to be interoperable

Internet Distributor

Mobile Distributor

XY   License Server

ZZ   License Server

ZZ License Processor

XY License Processor

T
ranscoding

T
ranscoding

License License 

XY Protection

ZZ Protection
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Factory: Multichannel with Domain ManagerFactory: Multichannel with Domain Manager

Fixed:Fixed:
TV, DVD  TV, DVD  
DVR, STBDVR, STB
PC PC 
etc.etc.

Mobile:Mobile:
Phone, Phone, 
music players,music players,
video player, video player, 
game player,game player,
etc.etc.

AXMEDIS
Domain 
Manager

Only one License for the whole set of devices/terminals, tools, Only one License for the whole set of devices/terminals, tools, 
of the company, and thus for any AXMEDIS Tool, etc.of the company, and thus for any AXMEDIS Tool, etc.
Only one Transaction for all the companyOnly one Transaction for all the company
Transparent management of licensesTransparent management of licenses
Etc.Etc.

AXMEDIS Content 
Processing Engines and 

Scheduler GRIDs

AXMEDIS 
database 
Area

AXMEDIS 
databases
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Home: Multichannel with Domain ManagerHome: Multichannel with Domain Manager

Fixed:Fixed:
TVTV
DVD  DVD  
DVRDVR
STBSTB
PC PC 
etc.etc.

Mobile:Mobile:
Phone, Phone, 
music players,music players,
video player, video player, 
game player,game player,
etc.etc.

Digital Media 
Server

AXMEDIS
Domain 
Manager

Content 
Gateway

Broadcast 
receiver

Only one License for the whole set of devices Only one License for the whole set of devices 
Only one Transaction for all the familyOnly one Transaction for all the family
Transparent management of licensesTransparent management of licenses
Etc.Etc.
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Real Time Content ProcessingReal Time Content Processing

Reducing production and distribution costsReducing production and distribution costs
♦♦ High costs of content processingHigh costs of content processing

Flexible Content DistributionFlexible Content Distribution
♦♦ Automating content packagingAutomating content packaging
♦♦ Automating production of licensesAutomating production of licenses
♦♦ Automating content formattingAutomating content formatting

Content production on demandContent production on demand
♦♦ Device capabilitiesDevice capabilities
♦♦ User Profile and preferencesUser Profile and preferences
♦♦ Request of the UserRequest of the User
♦♦ Transcoding/adaptation neededTranscoding/adaptation needed

Real Time Real Time 
♦♦ Massive processingMassive processing
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B2B Rights ManagementB2B Rights Management

Advantages of B2B DRMAdvantages of B2B DRM
♦♦ Automation of contractAutomation of contract--based dealsbased deals
♦♦ Assessing the Usage in the B2BAssessing the Usage in the B2B
♦♦ Reducing costs of B2B promotionReducing costs of B2B promotion
♦♦ Allowing integration and composition of protected contentAllowing integration and composition of protected content
♦♦ Allowing content production on demand, no contracts Allowing content production on demand, no contracts 

signatures, immediate DRM processingsignatures, immediate DRM processing
♦♦ Try and buy, try and use for businessTry and buy, try and use for business
♦♦ Free try for Business usersFree try for Business users
♦♦ Increasing the control, decreasing the risk Increasing the control, decreasing the risk 

P2P distribution P2P distribution 
♦♦ sharing of contentsharing of content
♦♦ lower costs to access content lower costs to access content 
♦♦ Lower costs to promote/distribute contentLower costs to promote/distribute content
♦♦ Increment of accessible contentIncrement of accessible content
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Windows Media         Windows Media         vizviz AXMEDISAXMEDIS

Limited number of BMsLimited number of BMs
ProtModProtMod limited to Keylimited to Key
Content and licenseContent and license
Signed Content HeaderSigned Content Header
Single channelSingle channel
Proprietary LicenseProprietary License

♦♦ Limited dictionaryLimited dictionary
♦♦ Limited number of rightsLimited number of rights

Authentication of Player Authentication of Player 
(device plus user)(device plus user)
Revocation per PlayerRevocation per Player
Revocation per licenseRevocation per license
Only digital resources that Only digital resources that 
can be included into can be included into 
Widows MediaWidows Media
Non B2B DRMNon B2B DRM

Larger number of BMsLarger number of BMs
Any Protection ModelAny Protection Model
Content and licenseContent and license
Signed Content AXINFOSigned Content AXINFO
MultichannelMultichannel
MPEGMPEG--21 REL license21 REL license

♦♦ Expandable dictionaryExpandable dictionary
♦♦ Any type of rightsAny type of rights

Authentication of device,  user, Authentication of device,  user, 
etc.etc.
Revocation per device, user, etc, Revocation per device, user, etc, 
Revocation per licenseRevocation per license
Any digital format, of any typeAny digital format, of any type

Allowed B2B DRMAllowed B2B DRM

www.AXMEDIS.org, Paolo Nesi, December 2005 95

AXMEDIS and the value chainAXMEDIS and the value chain

ProcessingProcessing
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Summary of Needs: the AXMEDIS ChallengesSummary of Needs: the AXMEDIS Challenges

Unified Platform for allUnified Platform for all
♦♦ AXMEDIS FrameworkAXMEDIS Framework
♦♦ Accessible Source code and KnowledgeAccessible Source code and Knowledge
♦♦ Complement and make new technologies accessible for the Complement and make new technologies accessible for the 

industry, reducing the gap to enter in the marketindustry, reducing the gap to enter in the market
Standardization Standardization 

♦♦ Exploitation and expand standard models such as MPEGExploitation and expand standard models such as MPEG--21, 21, 
etc. etc. 

Convergence of content distribution and usageConvergence of content distribution and usage
Real Time content ProcessingReal Time content Processing
Increasing security: rights usage and control on Increasing security: rights usage and control on 
Automating the B2B area, DRM and distributionAutomating the B2B area, DRM and distribution

♦♦ Harmonizing B2B and B2C area for DRM Harmonizing B2B and B2C area for DRM 
Integrating the effort of many skilled actorsIntegrating the effort of many skilled actors



AXMEDIS Training slides,          http://www.axmedis.org

www.axmedis.org 17

www.AXMEDIS.org, Paolo Nesi, December 2005 97

Summary of Needs: the AXMEDIS ChallengesSummary of Needs: the AXMEDIS Challenges

Convergence of content distribution and usageConvergence of content distribution and usage
♦♦ Interoperable Content and DevicesInteroperable Content and Devices
♦♦ Interoperable DRM, LicensesInteroperable DRM, Licenses
♦♦ Multichannel solutionMultichannel solution

Real Time content ProcessingReal Time content Processing
♦♦ Reducing production and distribution costsReducing production and distribution costs
♦♦ Flexible Content DistributionFlexible Content Distribution
♦♦ Content production, protection, distribution on demandContent production, protection, distribution on demand
♦♦ Adaptation and transcodingAdaptation and transcoding
♦♦ Accelerating B2B processingAccelerating B2B processing

Increasing security: rights usage and control on Increasing security: rights usage and control on 
♦♦ Increasing security and interoperabilityIncreasing security and interoperability
♦♦ Increasing control of rights exploitationIncreasing control of rights exploitation
♦♦ Allowing the set up of a large number of business modelsAllowing the set up of a large number of business models

Automating the B2B area, DRM and distributionAutomating the B2B area, DRM and distribution
♦♦ Expanding DRM to B2BExpanding DRM to B2B
♦♦ Reducing costs of B2B distributionReducing costs of B2B distribution

Any other question/issue ??Any other question/issue ??
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AXMEDISAXMEDIS
Content Content 
PackagingPackaging
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AXMEDIS PackagingAXMEDIS Packaging
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AXMEDIS PackageAXMEDIS Package

Streaming and/or downloadingStreaming and/or downloading

binary and/or XML, etc. binary and/or XML, etc. 

Single files, and/or Multimedia hierarchies of files Single files, and/or Multimedia hierarchies of files 
such as those related tosuch as those related to

♦♦ HTML, LOM, WEDELMUSIC, MPEGHTML, LOM, WEDELMUSIC, MPEG--4, etc. 4, etc. 

containing the following information containing the following information 
♦♦ Metadata (the so called AXMEDIS Information, Metadata (the so called AXMEDIS Information, 

AXINFO)AXINFO)
♦♦ Digital ResourcesDigital Resources
♦♦ Protection InformationProtection Information
♦♦ LicenseLicense
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AXMEDIS Object ElementsAXMEDIS Object Elements

Metadata (the so called AXMEDIS Information, AXINFO)Metadata (the so called AXMEDIS Information, AXINFO)
♦♦ Identification information, unique ID (AXOID), distributor ID, UIdentification information, unique ID (AXOID), distributor ID, UUID, UID, 

ISRC, etc.ISRC, etc.
♦♦ Classification information also for indexing: Dublin core, etc. Classification information also for indexing: Dublin core, etc. 
♦♦ Descriptors: for indexing, MPEGDescriptors: for indexing, MPEG--7, technical and conceptual, etc.7, technical and conceptual, etc.
♦♦ References to Owner, to distributor, etc.References to Owner, to distributor, etc.
♦♦ FingerprintFingerprint
♦♦ Historical and versioning aspectsHistorical and versioning aspects
♦♦ Producer ID and Information, etc.Producer ID and Information, etc.
♦♦ Author Information, etc. Author Information, etc. 
♦♦ Etc.Etc.

Digital Resources:Digital Resources:
♦♦ Any digital information: images, doc, txt, video, game, applicatAny digital information: images, doc, txt, video, game, application, ion, 

file, audio, etc.file, audio, etc.
Protection Information:Protection Information:

♦♦ What has to be done to access at a given information/resourceWhat has to be done to access at a given information/resource
♦♦ Tools used, their parameters, etc. Tools used, their parameters, etc. 

License:License:
♦♦ Which rights are provided, who is the recipient, conditions, etcWhich rights are provided, who is the recipient, conditions, etc. . 
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MetadataMetadata

Packaging AXMEDIS ObjectsPackaging AXMEDIS Objects

ResourceResource
MetadataMetadata

ResourceResource

License ModelLicense Model

Packaging

Packaging

License License 
ProductionProduction

LicenseLicense
MetadataMetadata

ResourceResource
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MDMD
Ref to Ref to 

ProtectedProtected
Digital ContentDigital Content

Examples of AXMEDIS objectsExamples of AXMEDIS objects

MDMD

MDMD

Protected Protected 

Digital ContentDigital Content
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AXMEDIS ObjectAXMEDIS Object

Any digital resourceAny digital resource
♦♦ Any hierarchy can be incorporate and Any hierarchy can be incorporate and modeledmodeled
♦♦ Nested informationNested information

Addition of formalized MetadataAddition of formalized Metadata
♦♦ AXMEDIS Information, AXInfoAXMEDIS Information, AXInfo

Extension for AXMEDIS objectsExtension for AXMEDIS objects
♦♦ <file name>.<file name>.axmaxm

MPEGMPEG--21 based21 based
♦♦ DID: Digital Item DeclarationDID: Digital Item Declaration
♦♦ DII: Digital item IdentificationDII: Digital item Identification
♦♦ XML, XML, binarizationbinarization
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AXMEDIS ObjectsAXMEDIS Objects

AxObjectAxObject
♦♦ an MPEG21 DIDL Item (or IPMPDIDL)an MPEG21 DIDL Item (or IPMPDIDL)

Recursive StructureRecursive Structure
AxInfoAxInfo

♦♦ B2B relevant metadataB2B relevant metadata
Creator, Owner, Distributor,Creator, Owner, Distributor,……
Workflow info, lifecycle details and history of commandsWorkflow info, lifecycle details and history of commands
Potentially Available Rights (PAR): which describes rights can Potentially Available Rights (PAR): which describes rights can 
be acquired by a customer (B2B) be acquired by a customer (B2B) 
Fingerprint algorithms info, metadata certificationFingerprint algorithms info, metadata certification

Public and Private object metadataPublic and Private object metadata
♦♦ issueissue

Public must be always at disposal for indexing, querying, etc.Public must be always at disposal for indexing, querying, etc.
Private metadata are assets to be protected with the contentPrivate metadata are assets to be protected with the content
Some of the metadata are replicated in both locationsSome of the metadata are replicated in both locations

♦♦ thusthus
Once resolved with Once resolved with ““indexindex”” Item Item 
Now addressed in new Now addressed in new IPMPDIDL:ContentInfoIPMPDIDL:ContentInfo
Metadata are reported in clear for protected contentMetadata are reported in clear for protected content
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CoffeCoffe BreakBreak
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AXMEDISAXMEDIS
Content Content 
Protection and Protection and 
TrackingTracking
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Table of ContentTable of Content

PrefacePreface
What is AXMEDISWhat is AXMEDIS
Market Analysis and OpportunitiesMarket Analysis and Opportunities
General State of the ArtGeneral State of the Art
Needs and LimitationsNeeds and Limitations
AXMEDIS Content PackagingAXMEDIS Content Packaging
AXMEDIS Content Protection AXMEDIS Content Protection 
and Trackingand Tracking

♦♦ Authentication and certificationAuthentication and certification
♦♦ License Definition and Production License Definition and Production 
♦♦ Protection Information & low level technologiesProtection Information & low level technologies
♦♦ Tracking: Supervision and ControlTracking: Supervision and Control

AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing
Examples of AXMEDIS ApplicationsExamples of AXMEDIS Applications
Conclusions and referencesConclusions and references
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AXMEDIS Digital Rights ManagementAXMEDIS Digital Rights Management

To allow accessing at the digital content To allow accessing at the digital content 
functionalities in a controlled manner functionalities in a controlled manner 

♦♦ To who has been To who has been authenticated/certifiedauthenticated/certified

♦♦ To do what (are the rights) is defined in a To do what (are the rights) is defined in a licenselicense

♦♦ By using technologies to By using technologies to protect contentprotect content (e.g., (e.g., 
encryption, fingerprint, watermark, etc.) encryption, fingerprint, watermark, etc.) 

♦♦ Verifying/Control/SuperviseVerifying/Control/Supervise if the above if the above 
conditions and others are respected conditions and others are respected 
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Authentication Authentication 
and Certificationand Certification
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The Protection and Control ProcessThe Protection and Control Process

AXMEDIS 
Certifier and SupervisorAXMEDIS Compliant

Players

11 AXMEDIS or Distributor
Registration Site

Registration x Registration x 
AuthenticationAuthentication

22InstallationInstallation

33 Tool CertificationTool Certification

Content AccessContent Access44 Any Distributor 
front end Server

Transaction
front end Server

55 Business TransactionBusiness Transaction

Control and SupervisionControl and Supervision
AXMEDIS 

Protection Manager LL

66 UsageUsage

66

PP

44

55
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Authentication and CertificationAuthentication and Certification

Authentication is the process:Authentication is the process:
♦♦ To register the User/Device/Terminal/Tool, independently or To register the User/Device/Terminal/Tool, independently or 

as unified elementsas unified elements
♦♦ to assign a unique ID to an User/Device/Terminal/Tool, to assign a unique ID to an User/Device/Terminal/Tool, 

independently each other or as a unified elementindependently each other or as a unified element
♦♦ typically concluded with the emission of a typically concluded with the emission of a CertificateCertificate

Certificate:Certificate:
♦♦ typically Hidden in the computer/device hosting the terminaltypically Hidden in the computer/device hosting the terminal
♦♦ Contains:Contains:

the Unique ID the Unique ID 
One or more Passwords for establishing protected One or more Passwords for establishing protected 
communications and thus to proof the authenticity of the  communications and thus to proof the authenticity of the  
User/Device/Terminal/Tool during transactionsUser/Device/Terminal/Tool during transactions



AXMEDIS Training slides,          http://www.axmedis.org

www.axmedis.org 20

www.AXMEDIS.org, Paolo Nesi, December 2005 115

Certification and verificationCertification and verification

Certification and Verification is the process:Certification and Verification is the process:
♦♦ In which an authenticated User/Device/Terminal/Tool is In which an authenticated User/Device/Terminal/Tool is 

confirmed/verified to be still trusting, not corrupted or violatconfirmed/verified to be still trusting, not corrupted or violateded
♦♦ For which eventual attempts/trials of violation are detectedFor which eventual attempts/trials of violation are detected

Performed by:Performed by:
♦♦ Verification about the consistency Verification about the consistency 
♦♦ Verification of the certificateVerification of the certificate
♦♦ Verification about the eventual corruptionsVerification about the eventual corruptions
♦♦ Verification of Tool, Device, Terminal, Tool violation or notVerification of Tool, Device, Terminal, Tool violation or not
♦♦ Etc.Etc.

When one is not certified and tries to play a protected When one is not certified and tries to play a protected 
content, it is required to become certified and thus to content, it is required to become certified and thus to 
upgrade its securityupgrade its security
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License License 
Definition and Definition and 
ProductionProduction

The The license
license
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License Definition and Processing 1/2License Definition and Processing 1/2

License:License:
♦♦ A digital version of the contractA digital version of the contract
♦♦ The contract/license is signed by clickingThe contract/license is signed by clicking
♦♦ Is supported by a way to demonstrate its Is supported by a way to demonstrate its 

authenticityauthenticity
♦♦ Associated with who has signed the contract thus Associated with who has signed the contract thus 

he/it has to be authenticated and may be he/it has to be authenticated and may be 
certified/verified at each actioncertified/verified at each action

♦♦ can be stored in the digital object or notcan be stored in the digital object or not
If not, may in the terminal or remotely located If not, may in the terminal or remotely located 

♦♦ may refer to other licenses, creating a chain of may refer to other licenses, creating a chain of 
licenses for the evaluation of each given grant licenses for the evaluation of each given grant 
associated to a rightassociated to a right
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License Definition and Processing 2/2License Definition and Processing 2/2

License:License:
♦♦ Is formalized in some languageIs formalized in some language

Refer to some dictionary for terms that define Refer to some dictionary for terms that define 
the semantics of the expressions of the the semantics of the expressions of the 
languagelanguage

♦♦ contains the list of acquired rightscontains the list of acquired rights
♦♦ may refer to other licenses, creating a chain of may refer to other licenses, creating a chain of 

licenses for the evaluation of each given grant licenses for the evaluation of each given grant 
associated to a rightassociated to a right

♦♦ May be produced only by who has the rights to do itMay be produced only by who has the rights to do it
♦♦ May define/provide the price for each grant/action May define/provide the price for each grant/action 

performedperformed
♦♦ May be revokedMay be revoked
♦♦ May allow to define dynamic policies of controlMay allow to define dynamic policies of control
♦♦ Etc. Etc. 
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Protected Protected 

Digital ContentDigital Content

Managing License and Protection InformationManaging License and Protection Information

LicenseLicense

ProtProt--InfoInfo
ResourceResource

MetadataMetadata License 
License Contract

Contract

Once obtained the content a license is needed to know what Once obtained the content a license is needed to know what 
you can do on it, which Right you have acquiredyou can do on it, which Right you have acquired
On the License you may get a reference to On the License you may get a reference to 

♦♦ the Protection Information to Unprotect the specific object segmthe Protection Information to Unprotect the specific object segment ent 
and/or digital resourcesand/or digital resources

During all these phases the AXMEDIS Certifier and Supervisor During all these phases the AXMEDIS Certifier and Supervisor 
verify integrity and certificate verify integrity and certificate 
License and Protection Information are typically located in License and Protection Information are typically located in 
external and remotely located Servers but may be cached on external and remotely located Servers but may be cached on 
the terminal device if allowed by the license issuerthe terminal device if allowed by the license issuer

PP
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AXMEDIS License formal languageAXMEDIS License formal language

AXMEDIS LicenseAXMEDIS License
♦♦ Derived from MPEGDerived from MPEG--21REL21REL
♦♦ Support for RDD: Rights Data DictionarySupport for RDD: Rights Data Dictionary

MPEGMPEG--21 21 RELRightsRELRights Expression LanguageExpression Language
♦♦ Derived from Derived from XrMLXrML

XrMLXrML 2.0: 2.0: eXtensibleeXtensible rights rights MarkupMarkup LanguageLanguage
♦♦ At the basis of the MPEGAt the basis of the MPEG--21 REL21 REL
♦♦ ContentGuardContentGuard, Nov. 2001, Microsoft, Nov. 2001, Microsoft
♦♦ At the basis of the Windows MediaAt the basis of the Windows Media
♦♦ Derived from DPRLDerived from DPRL

OMA ODRL: Open Digital Rights ManagementOMA ODRL: Open Digital Rights Management
♦♦ Expression language for mobilesExpression language for mobiles
♦♦ Simpler than MPEG RELSimpler than MPEG REL
♦♦ Under certain restriction is compatible with AXMEDIS licenseUnder certain restriction is compatible with AXMEDIS license
♦♦ ....
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MPEGMPEG--21 REL data model21 REL data model

REL grant consists ofREL grant consists of
♦♦ principal to whom grant is issuedprincipal to whom grant is issued
♦♦ rights the grant specifiesrights the grant specifies
♦♦ resource to which right in grant appliesresource to which right in grant applies
♦♦ condition to be met before grant can be exercisedcondition to be met before grant can be exercised

right

resource conditionprincipal

issued 
to associated  

with

subject 
to
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Rosy can Play 3 times the Ocean Wilds in November 2003.

An example of statementAn example of statement
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PrincipalPrincipal
♦♦ AllPrincipalsAllPrincipals and and KeyHolderKeyHolder

RightsRights
♦♦ Issue, Obtain, Issue, Obtain, PossesPropertyPossesProperty and Revokeand Revoke

ResourcesResources
♦♦ DigitalResourceDigitalResource, Revocable and , Revocable and ServiceReferenceServiceReference

ConditionsConditions
♦♦ AllConditionsAllConditions, , ExerciseMechanismExerciseMechanism, , ExistsRightExistsRight, , 

FullfilerFullfiler, , PrerequisiteRightPrerequisiteRight, , RevocationFreshnessRevocationFreshness, , 
ValidityIntervalValidityInterval

Possible values for termsPossible values for terms

♦♦ CallForConditionCallForCondition
♦♦ ExerciseLimitExerciseLimit
♦♦ FeeFlatFeeFlat
♦♦ FeeMeteredFeeMetered
♦♦ FeePerIntervalFeePerInterval
♦♦ FeePerUseFeePerUse
♦♦ FeePerUsePrePayFeePerUsePrePay
♦♦ SeekAprovalSeekAproval

♦♦ TerritoryTerritory
♦♦ TrackQueryTrackQuery
♦♦ TrackReportTrackReport
♦♦ TransferControlTransferControl
♦♦ ValidityIntervalFloatingValidityIntervalFloating
♦♦ ValidityIntervalStartsNowValidityIntervalStartsNow
♦♦ ValidityTimeMeteredValidityTimeMetered
♦♦ ValidityTimePeriodicValidityTimePeriodic

Examples of RightsExamples of Rights
♦♦ AdaptAdapt
♦♦ DeleteDelete
♦♦ DiminishDiminish
♦♦ EmbedEmbed
♦♦ EnhanceEnhance
♦♦ EnlargeEnlarge
♦♦ ExecuteExecute
♦♦ InstallInstall
♦♦ ModifyModify
♦♦ Move/MigrateMove/Migrate
♦♦ PlayPlay
♦♦ PrintPrint
♦♦ ReduceReduce
♦♦ UninstallUninstall
♦♦ BurnBurn
♦♦ ............
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OMA DRM OMA DRM –– StakeholdersStakeholders

OMA DRM is developed by the entire mobile value OMA DRM is developed by the entire mobile value 
chain for the mobile industrychain for the mobile industry

♦♦ Content Providers Content Providers 
♦♦ Information Technology CompaniesInformation Technology Companies
♦♦ Mobile OperatorsMobile Operators
♦♦ Wireless VendorsWireless Vendors

About 50 Companies participating in monthly About 50 Companies participating in monthly 
meetings and weekly conference callsmeetings and weekly conference calls
Consolidated from DRM standardization at 3GPP, Consolidated from DRM standardization at 3GPP, 
WAPForumWAPForum etc.etc.
LiasonsLiasons created with industry organizations such created with industry organizations such 
as MPEG, RIAA, 3GPP, etc.as MPEG, RIAA, 3GPP, etc.
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ODRL ODRL vzvz MPEGMPEG--21 (Jaime Delgado, FUPF, AXMEDIS)21 (Jaime Delgado, FUPF, AXMEDIS)

DifferencesDifferences
♦♦ Different syntax and elements.Different syntax and elements.
♦♦ ODRL is simpler. MPEGODRL is simpler. MPEG--21 REL has many options.21 REL has many options.
♦♦ MPEGMPEG--21 REL works with an independent rights 21 REL works with an independent rights 

data dictionary.data dictionary.

ENTITY ODRL MPEG-21 REL

Subject Party Principal

Object Asset Resource

Right
(action)

Permission
(Right)

Right

Condition
(terms)

Constraint
(Right)

Condition
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AXMEDIS License ProductionAXMEDIS License Production

AXMEDIS 
Protection Tool

PP

AXMEDIS 
Certifier and Supervisor

AXMEDIS 
License Editor

AXMEDIS 
Protection Manager

A DistributorA Distributor

LL

Protected Object: Protected Object: 
Post Post ProtInfoProtInfo

(WS)(WS)
post license post license 

(WS)(WS)

PPLL

AXMEDIS Compliant Players

Requesting license Requesting license 
Production (WS):Production (WS):

----Distributor IDDistributor ID
----Object IDObject ID
----User IDUser ID
----RightsRights

Need of Massive Need of Massive 
Production: one License Production: one License 

X each user X each X each user X each 
resourceresource
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AXMEDIS The Protection and Control ProcessAXMEDIS The Protection and Control Process

AXMEDIS 
Protection Tool

MetadataMetadata

ResourceResource

PP

AXMEDIS 
Certifier and Supervisor

AXMEDIS 
License Editor

AXMEDIS 
Protection Manager

Any Distributor 
front end Server

Payment 
front end Server

A DistributorA Distributor

LL

New Protected New Protected 
Object: Post Object: Post 

ProtInfoProtInfo (WS)(WS)

post license post license 
(WS)(WS)

PPLL

AXMEDIS Compliant Players
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AXMEDIS The Protection and Control ProcessAXMEDIS The Protection and Control Process

AXMEDIS 
Protection Tool

MetadataMetadata

ResourceResource

PP

AXMEDIS 
Certifier and Supervisor

AXMEDIS 
Protection Manager

Any Distributor 
Front End Server

Payment  
Front end Server

A DistributorA Distributor

PPLL

do license (WS)do license (WS)

A ProtectorA Protector

New Protected New Protected 
Object: Post Object: Post 

ProtInfoProtInfo (WS)(WS)

AXMEDIS Compliant Players
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AXMEDIS ConsiderationAXMEDIS Consideration

AXMEDIS License:AXMEDIS License:
♦♦ Formalized in MPEGFormalized in MPEG--21 REL21 REL
♦♦ Can be interoperable with OMA ODRL licensesCan be interoperable with OMA ODRL licenses
♦♦ Can be producedCan be produced

ManuallyManually with AXMEDIS DRM Editorwith AXMEDIS DRM Editor
RemotelyRemotely by using a WEB serviceby using a WEB service
MassivelyMassively by using AXMEDIS content processing toolsby using AXMEDIS content processing tools

♦♦ Is processed in the chain of licenses Is processed in the chain of licenses 
by the AXMEDIS Protection Manager Support as License by the AXMEDIS Protection Manager Support as License 
Server/DRM ProcessorServer/DRM Processor

♦♦ Can be included into AXMEDIS objects or can be provided Can be included into AXMEDIS objects or can be provided 
independentlyindependently

♦♦ Can be cached or not on the client terminalCan be cached or not on the client terminal
♦♦ Etc.Etc.

Any other question/issue ??Any other question/issue ??
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AXMEDISAXMEDIS
Protection Protection 
Information and Information and 
low level low level 
TechnologiesTechnologies

PP
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Protection information ModelProtection information Model

Protection informationProtection information for each Single Protected for each Single Protected 
ObjectObject

♦♦ How an object is protectedHow an object is protected
♦♦ How each digital resource is protectedHow each digital resource is protected

Which algorithms are used for encryption, scrambling, Which algorithms are used for encryption, scrambling, 
compressing, etc.compressing, etc.
How they are applied: sequence, segment, etc. How they are applied: sequence, segment, etc. 
Which parameters have been used, associated key, etc.Which parameters have been used, associated key, etc.

♦♦ Protection Protection behaviorbehavior in download and streamingin download and streaming
♦♦ References to other IPMP models and information References to other IPMP models and information 

for example into an MPEGfor example into an MPEG--21 object MPEG21 object MPEG--4 IPMPX are 4 IPMPX are 
includedincluded

♦♦ Etc. Etc. 
MPEGMPEG--21: Intellectual Property Management and 21: Intellectual Property Management and 
Protection, IPMPProtection, IPMP

PP
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Protection, Low Level Technologies Protection, Low Level Technologies 

Encryption Encryption 
♦♦ A digital resource transformation based on some algorithm and a A digital resource transformation based on some algorithm and a 

key. The inverse operation is typically computationally expensivkey. The inverse operation is typically computationally expensive to e to 
be performed without knowing the needed key even if one know thebe performed without knowing the needed key even if one know the
algorithmalgorithm

ScramblingScrambling
♦♦ A digital resource transformation based on some simple algorithmA digital resource transformation based on some simple algorithms: s: 

line, byte, segments, exchanges, etc. The inverse operation is line, byte, segments, exchanges, etc. The inverse operation is 
typically simply if one know the algorithm to scramble.typically simply if one know the algorithm to scramble.

Digital SignatureDigital Signature
♦♦ The estimation of a unique code presenting a digital resource, The estimation of a unique code presenting a digital resource, 

license or certificate. It can be relicense or certificate. It can be re--estimated to verify the consistency estimated to verify the consistency 
of the original resource, license or certificate. of the original resource, license or certificate. 

FingerprintFingerprint
♦♦ Estimating a code (may be unique) from the digital resource dataEstimating a code (may be unique) from the digital resource data, it , it 

may be strong enough to remain valid even after adaptationmay be strong enough to remain valid even after adaptation
WatermarkWatermark

♦♦ Hiding into the digital resource some information, transforming Hiding into the digital resource some information, transforming the the 
original digital resource, it is permanently associated withoriginal digital resource, it is permanently associated with
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Supervision and Supervision and 
Control about Control about 
the rights usagethe rights usage
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AXMEDIS Control and SupervisionAXMEDIS Control and Supervision

AXMEDIS 
Certifier and Supervisor

AXMEDIS Compliant  Players

Control and Control and 
SupervisionSupervision AXMEDIS 

Protection Manager LL

UsageUsage
PP

Performed by the: AXCS and AXPMSPerformed by the: AXCS and AXPMS
Continuously verify and certify the trusting level of the Continuously verify and certify the trusting level of the 
Tool/Device/Terminal and of the UserTool/Device/Terminal and of the User
Collect Action Logs (event logs) related to rights Collect Action Logs (event logs) related to rights 
exploitation and thus to License usageexploitation and thus to License usage
Allow the implementation of black lists for Users and Allow the implementation of black lists for Users and 
Tools/Devices/TerminalsTools/Devices/Terminals
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Continuous Control and SupervisionContinuous Control and Supervision

Continuously verify and certify the trusting level of the Continuously verify and certify the trusting level of the 
Tool/Device/Terminal and of the UserTool/Device/Terminal and of the User

♦♦ Verification of certificatesVerification of certificates

♦♦ Verification of terminal consistency and trusting levelVerification of terminal consistency and trusting level

♦♦ Detecting infringement and violationsDetecting infringement and violations

♦♦ Recovering of critical situations Recovering of critical situations 

♦♦ Taking decision on the movement of User, Tools, etc. Taking decision on the movement of User, Tools, etc. 
into the black list to revoked authorizationsinto the black list to revoked authorizations
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List of Events/Actions on rights ExploitationList of Events/Actions on rights Exploitation

Collecting Events and ActionsCollecting Events and Actions
♦♦ Further reportingFurther reporting
♦♦ Further verification of consistency Further verification of consistency 
♦♦ provide the evidence about the exploitation of rights to: provide the evidence about the exploitation of rights to: 

content owners, producers, collecting societies, distributors, content owners, producers, collecting societies, distributors, 
etc. etc. 

♦♦ provide the billing information to the final userprovide the billing information to the final user
♦♦ provide the statistical information  provide the statistical information  

Counting the usage, exploitation of rightsCounting the usage, exploitation of rights
♦♦ how many times a music piece has been played, how many how many times a music piece has been played, how many 

print out have been produced, etc.print out have been produced, etc.
♦♦ Dynamic definition of price for exampleDynamic definition of price for example……

MPEGMPEG--21 Event Reporting21 Event Reporting
Specifies how to express ERSpecifies how to express ER--Request and Event Report and Request and Event Report and 
how they are represented as digital itemhow they are represented as digital item
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Reporting, accounting manager and tool, examplesReporting, accounting manager and tool, examples

Reporting to DistributorReporting to Distributor
♦♦ Each exploited right with references to the UserEach exploited right with references to the User--ID for each ID for each 

distributed object (objects that contains its Distdistributed object (objects that contains its Dist--ID)ID)
Reporting to the Integrator/creatorReporting to the Integrator/creator

♦♦ Who create new object from other objects of from scratchWho create new object from other objects of from scratch
♦♦ The number of exploited rights for each object that contains The number of exploited rights for each object that contains 

the Creatorthe Creator--ID and the DistID and the Dist--ID for each of themID for each of them
Reporting for the Collecting societies, CSReporting for the Collecting societies, CS

♦♦ Who is monitoring the exploited rights for third parties, for Who is monitoring the exploited rights for third parties, for 
other creatorsother creators

♦♦ The number of exploited rights for each CreatorThe number of exploited rights for each Creator--ID associated ID associated 
with the CS, for each object that contains the Creatorwith the CS, for each object that contains the Creator--ID and ID and 
the Distthe Dist--ID for each of them, in a certain Geographic Region ID for each of them, in a certain Geographic Region 
or Stateor State
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Event reporting Event reporting 

Single traces, events, etc. Single traces, events, etc. 
Statistical data for reporting and analysisStatistical data for reporting and analysis
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Providing Action Log and Statistical InformationProviding Action Log and Statistical Information

AXMEDIS 
Certifier and Supervisor

PP
Administrative Administrative 

databasedatabase

A DistributorA Distributor

AXMEDIS 
CAMART

Administrative Administrative 
databasedatabase

A ProducerA Producer

AXMEDIS 
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AXMEDIS 
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PP

Channel AChannel A

Channel BChannel B

AXMEDIS 
Certifier and Supervisor

PP

Channel NChannel N

Administrative Administrative 
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Black Lists Management Black Lists Management 

AXMEDIS Certifier and Supervisor may AXMEDIS Certifier and Supervisor may 
manage black lists of:manage black lists of:

♦♦ UsersUsers
♦♦ LicensesLicenses
♦♦ ObjectsObjects
♦♦ DevicesDevices
♦♦ DistributorsDistributors
♦♦ Etc. Etc. 

The distinction from Users and Devices is strongly The distinction from Users and Devices is strongly 
needed to preserve the distinction from the several needed to preserve the distinction from the several 
channelschannels
This allows to define precise and fine policies for This allows to define precise and fine policies for 
managing critical conditions that may occur. managing critical conditions that may occur. 
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AXMEDIS ConsiderationsAXMEDIS Considerations

AXMEDIS:AXMEDIS:
♦♦ Controls user terminalsControls user terminals
♦♦ Collects Actions LogsCollects Actions Logs
♦♦ Manages black listsManages black lists
♦♦ Allows the definition of policies for putting user, device, Allows the definition of policies for putting user, device, 

license, objects, etc.  into the black listslicense, objects, etc.  into the black lists
♦♦ If requested, Provides the evidence of the exploited rightsIf requested, Provides the evidence of the exploited rights
♦♦ Allows the control on multichannel distributionAllows the control on multichannel distribution
♦♦ Provides statistical data on the rights exploitationProvides statistical data on the rights exploitation
♦♦ Allows to bring back easily the Action Log on your Allows to bring back easily the Action Log on your 

AdministrationAdministration
♦♦ Etc.Etc.

Any other question/issue ??Any other question/issue ??
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Content Content 
Production and Production and 
ProcessingProcessing
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Table of ContentTable of Content

PrefacePreface
What is AXMEDISWhat is AXMEDIS
Market Analysis and OpportunitiesMarket Analysis and Opportunities
General State of the ArtGeneral State of the Art
Needs and LimitationsNeeds and Limitations
AXMEDIS Content PackagingAXMEDIS Content Packaging
AXMEDIS Content Protection and TrackingAXMEDIS Content Protection and Tracking
AXMEDIS Content AXMEDIS Content 
Production and ProcessingProduction and Processing
Examples of AXMEDIS ApplicationsExamples of AXMEDIS Applications
Conclusions and referencesConclusions and references
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AXMEDIS Production and ProcessingAXMEDIS Production and Processing

ProcessingProcessing
((adapadap, , fpfp, etc.), etc.)

Packaging Packaging 
(integration, etc.)(integration, etc.)

ProtectionProtection

DistributionDistribution

Control Control 
SupervisionSupervision

UsageUsage

Production  Area

Production  Area

Processing Area

Processing Area

PayPay

CollectingCollecting

Dist
rib

ut
ion

 A
re

a

Dist
rib

ut
ion

 A
re

a

Supervision and 

Supervision and Collecting Area
Collecting Area

Protection Area

Protection Area

AuthoringAuthoring
Production Production 

LL

PP



AXMEDIS Training slides,          http://www.axmedis.org

www.axmedis.org 25

www.AXMEDIS.org, Paolo Nesi, December 2005 145

AXMEDIS ArchitectureAXMEDIS Architecture
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AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing

Content Authoring, EditingContent Authoring, Editing
♦♦ AXMEDIS Editor and ViewerAXMEDIS Editor and Viewer

Automating Content ProcessingAutomating Content Processing
♦♦ Content production with GRID supportContent production with GRID support
♦♦ Content Gathering/Ingestion, Systems CrawlerContent Gathering/Ingestion, Systems Crawler

WorkflowWorkflow
♦♦ Workflow integration with AXMEDISWorkflow integration with AXMEDIS

AXMEDIS Objects Management SystemsAXMEDIS Objects Management Systems
♦♦ AXMEDIS databaseAXMEDIS database
♦♦ Content description and indexingContent description and indexing
♦♦ Technical queriesTechnical queries

AXMEDIS Distribution toolsAXMEDIS Distribution tools
♦♦ AXEPTool for P2P B2B distributionAXEPTool for P2P B2B distribution
♦♦ AXMEDIA tool for P2P content sharing on C2CAXMEDIA tool for P2P content sharing on C2C
♦♦ Programme and Publication toolProgramme and Publication tool

AXMEDIS Client toolsAXMEDIS Client tools
♦♦ AXMEDIS clientsAXMEDIS clients
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Content Content 
Authoring, Authoring, 
EditingEditing
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AXMEDIS Authoring EditorAXMEDIS Authoring Editor

The AXMEDIS Editor is an application allowingThe AXMEDIS Editor is an application allowing
♦♦ manual production of AXMEDIS objectsmanual production of AXMEDIS objects
♦♦ inspection of automatically produced objectsinspection of automatically produced objects
♦♦ finishing AXMEDIS objects prefinishing AXMEDIS objects pre--produced automaticallyproduced automatically

It integrates many Editors & Viewers to handle all It integrates many Editors & Viewers to handle all 
the aspects of the AXMEDIS Objects productionthe aspects of the AXMEDIS Objects production

♦♦ ResourceResource
♦♦ MetadataMetadata
♦♦ DRMDRM
♦♦ ProtectionProtection
♦♦ PresentationPresentation
♦♦ BehaviorBehavior
♦♦ LicenseLicense
♦♦ AnnotationAnnotation
♦♦ Etc.Etc.……
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Internal AXMEDIS ServerInternal AXMEDIS Server

Users PCsUsers PCs

AXMEDIS EditorAXMEDIS Editor

Creators PCsCreators PCs

AXMEDIS Editor inside the AXMEDIS FactoryAXMEDIS Editor inside the AXMEDIS Factory

AXMEDISAXMEDIS
DatabaseDatabase

Query SupportQuery Support

Workflow ManagerWorkflow Manager

CMSCMS
CrawlingCrawling

P2P P2P 
NetworkNetwork

CMSCMSDBDB
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Visual and Visual and BehavioralBehavioral Editor/ViewerEditor/Viewer
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Automating Automating 
Content Content 
ProcessingProcessing
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AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing

Content Authoring, EditingContent Authoring, Editing
♦♦ AXMEDIS Editor and ViewerAXMEDIS Editor and Viewer

Automating Content ProcessingAutomating Content Processing
♦♦ Content production with GRID supportContent production with GRID support
♦♦ Content Gathering/Ingestion, CrawlerContent Gathering/Ingestion, Crawler

WorkflowWorkflow
♦♦ Workflow integration with AXMEDISWorkflow integration with AXMEDIS

AXMEDIS Objects Management SystemsAXMEDIS Objects Management Systems
♦♦ AXMEDIS databaseAXMEDIS database
♦♦ Content description and indexingContent description and indexing
♦♦ Technical queriesTechnical queries

AXMEDIS Distribution toolsAXMEDIS Distribution tools
♦♦ AXEPTool for P2P B2B distributionAXEPTool for P2P B2B distribution
♦♦ AXMEDIA tool for P2P content sharing on C2CAXMEDIA tool for P2P content sharing on C2C
♦♦ Programme and Publication toolProgramme and Publication tool

AXMEDIS Client toolsAXMEDIS Client tools
♦♦ AXMEDIS clientsAXMEDIS clients
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AXMEDIS Content ProcessingAXMEDIS Content Processing
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Protection

Content production, protection, etc., at B2BContent production, protection, etc., at B2B
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AXMEDIS Content Processing GRIDAXMEDIS Content Processing GRID
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AXMEDIS Content Processing capabilitiesAXMEDIS Content Processing capabilities

Scripts will be produced by Example (recording Scripts will be produced by Example (recording 
commands) on the AXMEDIS Authoring Toolscommands) on the AXMEDIS Authoring Tools
In AXCP Scripts you can manipulate, produce, adapt In AXCP Scripts you can manipulate, produce, adapt 
and process:and process:

♦♦ AXMEDIS/MPEGAXMEDIS/MPEG--21 Objects and features21 Objects and features
♦♦ Digital resources in any formatDigital resources in any format
♦♦ Descriptors, fingerprint, etc. Descriptors, fingerprint, etc. 
♦♦ Metadata, metadata mappingMetadata, metadata mapping
♦♦ Licenses and PARLicenses and PAR
♦♦ Protection InformationProtection Information
♦♦ Device CapabilitiesDevice Capabilities
♦♦ User Profile and preferencesUser Profile and preferences
♦♦ Etc.Etc.

And you can automate:And you can automate:
♦♦ Load and Save of AXMEDIS objects Load and Save of AXMEDIS objects 

From/by the AXEPTool, P2P B2B toolsFrom/by the AXEPTool, P2P B2B tools
From/by the AXMEDIS databaseFrom/by the AXMEDIS database
From/by other legacy CMS via Crawler and other meansFrom/by other legacy CMS via Crawler and other means
From/by the file system and Local Area NetworkFrom/by the file system and Local Area Network

♦♦ Publication of results on distribution channelsPublication of results on distribution channels
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AXCP processing capabilitiesAXCP processing capabilities

Any type of resource in any formatAny type of resource in any format
♦♦ Also MPEG21, IMS, SCORM, etc.Also MPEG21, IMS, SCORM, etc.

Processing functionalities:Processing functionalities:
♦♦ Production of new objects: composition, etc.Production of new objects: composition, etc.
♦♦ Formatting: SMIL, XSLT, etc.Formatting: SMIL, XSLT, etc.
♦♦ Synchronization of media, etc. Synchronization of media, etc. 
♦♦ Adaptation, transcoding, Adaptation, transcoding, ……....……..
♦♦ Reasoning on device capabilities and user preferencesReasoning on device capabilities and user preferences
♦♦ Production of licenses Production of licenses 
♦♦ Verification of Licenses against them and PARVerification of Licenses against them and PAR
♦♦ Extraction of descriptors and fingerprintsExtraction of descriptors and fingerprints

Open to any other module with plugOpen to any other module with plug--in technology:in technology:
♦♦ BurningBurning
♦♦ Etc.Etc.
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AXCP as Transcoding/Adapt. PlatformAXCP as Transcoding/Adapt. Platform
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AXMEDIS ConsiderationsAXMEDIS Considerations

AXMEDIS Content Processing allows you to automate AXMEDIS Content Processing allows you to automate 
any kind of content processing:any kind of content processing:

♦♦ Massive or small scale processingMassive or small scale processing
♦♦ Locally performed or Workflow controlledLocally performed or Workflow controlled
♦♦ On any kind of Digital Resource not only AXMEDIS objectsOn any kind of Digital Resource not only AXMEDIS objects

AXCP Applications for massive processing asAXCP Applications for massive processing as
♦♦ Production/packaging platform for producers and integratorsProduction/packaging platform for producers and integrators

Digital files, metadata, etc. Digital files, metadata, etc. 
♦♦ Protection of objects, and protection information processingProtection of objects, and protection information processing
♦♦ Transcoding/adaptation platform for distributorsTranscoding/adaptation platform for distributors
♦♦ License Production, or as License Sever/processorLicense Production, or as License Sever/processor
♦♦ etc. etc. 

Any other question/issue ??Any other question/issue ??
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Fast and Continuous Crawling of ContentFast and Continuous Crawling of Content

Your CMSs

AXMEDIS 
Scheduler
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Rule Editor

Workflow 
manager
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Crawler

Via AXCPVia AXCP
••Rules for AcquisitionRules for Acquisition
••Estimation of DescriptorsEstimation of Descriptors
••Estimation of FingerprintEstimation of Fingerprint
••Processing of Metadata Processing of Metadata 
••Etc. Etc. 

••List of SourcesList of Sources
••Definition of Definition of 
Active Queries Active Queries 
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Content Gathering from Content Management SystemsContent Gathering from Content Management Systems

Access to several different resources:Access to several different resources:
♦♦ File Systems: Win, Linux, MAC, etc. File Systems: Win, Linux, MAC, etc. 
♦♦ ODBC, JDBC, etc.ODBC, JDBC, etc.
♦♦ Native DB: DB2, Oracle, MSNative DB: DB2, Oracle, MS--SQL, SQL, MySQLMySQL, etc., etc.
♦♦ Protocols: IMAP, POP, Z39.50, etc. Protocols: IMAP, POP, Z39.50, etc. 
♦♦ XML databasesXML databases

Integrated with AXMEDIS Content Processing Integrated with AXMEDIS Content Processing 
Capabilities:Capabilities:

♦♦ Processing of any digital resources and metadataProcessing of any digital resources and metadata
♦♦ GRID executing and computing, high performanceGRID executing and computing, high performance
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WORKFLOW WORKFLOW 
IntegrationIntegration
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AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing

Content Authoring, EditingContent Authoring, Editing
♦♦ AXMEDIS Editor and ViewerAXMEDIS Editor and Viewer

Automating Content ProcessingAutomating Content Processing
♦♦ Content production with GRID supportContent production with GRID support
♦♦ Content Gathering/IngestionContent Gathering/Ingestion

WorkflowWorkflow
♦♦ Workflow integration with AXMEDISWorkflow integration with AXMEDIS

AXMEDIS Objects Management SystemsAXMEDIS Objects Management Systems
♦♦ AXMEDIS databaseAXMEDIS database
♦♦ Content description and indexingContent description and indexing
♦♦ Technical queriesTechnical queries

AXMEDIS Distribution toolsAXMEDIS Distribution tools
♦♦ AXEPTool for P2P B2B distributionAXEPTool for P2P B2B distribution
♦♦ AXMEDIA tool for P2P content sharing on C2CAXMEDIA tool for P2P content sharing on C2C
♦♦ Programme and Publication toolProgramme and Publication tool

AXMEDIS Client toolsAXMEDIS Client tools
♦♦ AXMEDIS clientsAXMEDIS clients
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What is Workflow?What is Workflow?
Definition of activities/tasks/productionDefinition of activities/tasks/production--processes: processes: 

♦♦ What they are, What they are, 
♦♦ how they are structured, step by step, how they are structured, step by step, 
♦♦ how they are tracked, controlled, how they are tracked, controlled, 
♦♦ who or what has to performs them, who or what has to performs them, 
♦♦ what is the relative order of actions, they are synchronized ? what is the relative order of actions, they are synchronized ? 
♦♦ Which is the Which is the informationinformation/control flow/control flow
♦♦ when they are carried out automatically and/or manually either when they are carried out automatically and/or manually either 

by human actor and/or tools in the defined order produces the by human actor and/or tools in the defined order produces the 
desired output,desired output,

♦♦ Etc. Etc. 
AXWF provides an interface & glossary to AXWF provides an interface & glossary to 

♦♦ define the workflow and enables some users to act and define the workflow and enables some users to act and 
monitor the progress of all the activities monitor the progress of all the activities 

♦♦ a centralised mechanism for controlling the productions of a a centralised mechanism for controlling the productions of a 
factory.factory.
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What is Workflow?What is Workflow?
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AXMEDIS WorkflowAXMEDIS Workflow
Based on Based on 

♦♦ OpenFlowOpenFlow, Biz Talk in a second step, Biz Talk in a second step
♦♦ Web service as integration Web service as integration 

Control and monitoring ofControl and monitoring of
♦♦ AXMEDIS Authoring/Editing toolsAXMEDIS Authoring/Editing tools
♦♦ AXMEDIS Scheduler of the AXCPAXMEDIS Scheduler of the AXCP
♦♦ AXMEDIS databaseAXMEDIS database
♦♦ AXMEDIS AXEPToolsAXMEDIS AXEPTools
♦♦ AXMEDIS Programme and PublicationAXMEDIS Programme and Publication
♦♦ Etc. Etc. 

Full control and monitoring of all the Content Factory Full control and monitoring of all the Content Factory 
activitiesactivities
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AXMEDIS AXMEDIS 
Objects Objects 
Management Management 
SystemsSystems
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AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing

Content Authoring, EditingContent Authoring, Editing
♦♦ AXMEDIS Editor and ViewerAXMEDIS Editor and Viewer

Automating Content ProcessingAutomating Content Processing
♦♦ Content production with GRID supportContent production with GRID support
♦♦ Content Gathering/Ingestion, Systems CrawlerContent Gathering/Ingestion, Systems Crawler

WorkflowWorkflow
♦♦ Workflow integration with AXMEDISWorkflow integration with AXMEDIS

AXMEDIS Objects Management SystemsAXMEDIS Objects Management Systems
♦♦ AXMEDIS databaseAXMEDIS database
♦♦ Content description and indexingContent description and indexing
♦♦ Technical queriesTechnical queries

AXMEDIS Distribution toolsAXMEDIS Distribution tools
♦♦ AXEPTool for P2P B2B distributionAXEPTool for P2P B2B distribution
♦♦ AXMEDIA tool for P2P content sharing on C2CAXMEDIA tool for P2P content sharing on C2C
♦♦ Programme and Publication toolProgramme and Publication tool

AXMEDIS Client toolsAXMEDIS Client tools
♦♦ AXMEDIS clientsAXMEDIS clients
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AXDB Content management systems, CMSAXDB Content management systems, CMS

Scalable to manipulate a large number of:Scalable to manipulate a large number of:
♦♦ Objects, components, protected objectsObjects, components, protected objects
♦♦ Licenses, protection informationLicenses, protection information
♦♦ Digital resources Digital resources 
♦♦ Etc.Etc.

Making queries on the basis of Making queries on the basis of 
♦♦ Descriptions, formal descriptorsDescriptions, formal descriptors
♦♦ Technical informationTechnical information
♦♦ License informationLicense information
♦♦ Classification metadataClassification metadata
♦♦ Indexing on the basis of selected information Indexing on the basis of selected information 

Direct access via IDsDirect access via IDs
♦♦ Fast RetrievalFast Retrieval
♦♦ Typically objects on File SystemsTypically objects on File Systems
♦♦ Modelling of XML informationModelling of XML information
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AXEPTools

AXDB Content Accessibility and recovering AXDB Content Accessibility and recovering 

BuildBuild a a queryquery

BookmarkBookmark a a queryquery//RetrieveRetrieve a a queryquery

IssueIssue QueryQuery//AutoAuto--updatingupdating QueryQuery

AskAsk forfor resultsresults

AskAsk forfor a list of a list of 
AXMEDIS DB AXMEDIS DB 
contentscontents

Return a list of Return a list of 

AXMEDIS DB AXMEDIS DB contentscontents

AXMEDIS Query Manager

AXMEDIS Query User Interface

ForwardForward QueryQuery

ForwardForward QueryQuery

CollectCollect resultsresults fromfrom
differentdifferent sourcessources

SelectSelect The The ObjectsObjects

AXMEDIS Database Manager

AXMEDIS databases Focuseek
Crawler

Your CMSs

P2P B2B netw
ork

P2P B2B netw
ork
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AXMEDIS Database InformationAXMEDIS Database Information

Management and Query on Several InformationManagement and Query on Several Information
♦♦ AXMEDIS ObjectsAXMEDIS Objects

Protected and non protected AXMEDIS objectsProtected and non protected AXMEDIS objects
♦♦ Licensing information Licensing information 

License modelsLicense models
Specific instances of Licenses related to objectsSpecific instances of Licenses related to objects
Specific Instances of Licenses related to signed contractsSpecific Instances of Licenses related to signed contracts
PAR: Potential Available RightsPAR: Potential Available Rights

♦♦ Protection informationProtection information
Protection information modelsProtection information models
Specific instances of Protection Information of the ObjectsSpecific instances of Protection Information of the Objects

♦♦ Action Logs coming from the AXCSAction Logs coming from the AXCS
♦♦ User informationUser information
♦♦ Etc. Etc. 

AXMEDIS Objects:AXMEDIS Objects:
♦♦ MPEGMPEG--2121
♦♦ From metadata to digital resourcesFrom metadata to digital resources
♦♦ From complex composed digital objects to simple resourcesFrom complex composed digital objects to simple resources
♦♦ From licenses to games, etc. From licenses to games, etc. 
♦♦ From MSFrom MS--WORD files to MPEG4, HTML, LOM, etc.WORD files to MPEG4, HTML, LOM, etc.
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AXMEDIS ConsiderationsAXMEDIS Considerations

AXMEDIS integrates:AXMEDIS integrates:
♦♦ A Crawling solution to fast gathering of Content A Crawling solution to fast gathering of Content 

and other information located in your and other information located in your CMSsCMSs
♦♦ A Database Manager capable of Collecting and managing AXMEDIS A Database Manager capable of Collecting and managing AXMEDIS 

contentcontent
♦♦ Query Support to make technical business queries on: local AXDB,Query Support to make technical business queries on: local AXDB,

AXEPTool, and on yours AXEPTool, and on yours CMSsCMSs
♦♦ Queries on the AXEPTools are applied to all the P2P AXMEDIS Queries on the AXEPTools are applied to all the P2P AXMEDIS 

network virtual databasenetwork virtual database
AXMEDIS Automated Content processing AXMEDIS Automated Content processing 
IntegratesIntegrates::

♦♦ Access to the AXMEDIS databaseAccess to the AXMEDIS database
♦♦ Publication of Content on the P2P AXEPToolPublication of Content on the P2P AXEPTool
♦♦ Publication of Content towards the Distributors ServersPublication of Content towards the Distributors Servers
♦♦ Loading and processing content coming from the legacy and/or Loading and processing content coming from the legacy and/or 

current current CMSsCMSs via the integrated Crawler via the integrated Crawler FocuseekFocuseek
♦♦ Saving results of the Content Processing back to you Saving results of the Content Processing back to you CMSsCMSs

Any other question/issue ??Any other question/issue ??
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AXMEDIS AXMEDIS 
Distribution Distribution 
toolstools
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AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing

Content Authoring, EditingContent Authoring, Editing
♦♦ AXMEDIS Editor and ViewerAXMEDIS Editor and Viewer

Automating Content ProcessingAutomating Content Processing
♦♦ Content production with GRID supportContent production with GRID support
♦♦ Content Gathering/Ingestion, Systems CrawlerContent Gathering/Ingestion, Systems Crawler

WorkflowWorkflow
♦♦ Workflow integration with AXMEDISWorkflow integration with AXMEDIS

AXMEDIS Objects Management SystemsAXMEDIS Objects Management Systems
♦♦ AXMEDIS databaseAXMEDIS database
♦♦ Content description and indexingContent description and indexing
♦♦ Technical queriesTechnical queries

AXMEDIS Distribution toolsAXMEDIS Distribution tools
♦♦ AXEPTool for P2P B2B distributionAXEPTool for P2P B2B distribution
♦♦ AXMEDIA tool for P2P content sharing on C2CAXMEDIA tool for P2P content sharing on C2C
♦♦ Programme and Publication toolProgramme and Publication tool

AXMEDIS Client toolsAXMEDIS Client tools
♦♦ AXMEDIS clientsAXMEDIS clients
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AXMEDIS Database Manager

AXMEDIS Publication CapabilitiesAXMEDIS Publication Capabilities
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AXMEDIS P2P ToolsAXMEDIS P2P Tools

AXMEDIS P2P tools for content sharing respecting IPRAXMEDIS P2P tools for content sharing respecting IPR
♦♦ Content Distribution and P2P  file sharingContent Distribution and P2P  file sharing
♦♦ DRM support, supervision and controlDRM support, supervision and control
♦♦ Certified metadata, etc. Certified metadata, etc. 

AXEPToolAXEPTool
♦♦ Only for B2BOnly for B2B
♦♦ Technical queries and information:Technical queries and information:

Features, descriptors, duration, formats, license information, Features, descriptors, duration, formats, license information, 
distribution model, etc. distribution model, etc. 

♦♦ Automated loading and publicationAutomated loading and publication
♦♦ Control and certification of metadataControl and certification of metadata

AXMEDIA tool:AXMEDIA tool:
♦♦ Only for C2C and B2COnly for C2C and B2C
♦♦ Simple queries on simple user focussed metadataSimple queries on simple user focussed metadata
♦♦ Simple management of files on the file systemSimple management of files on the file system
♦♦ Control and certification of metadataControl and certification of metadata
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AXMEDIA Tools for P2P Content SharingAXMEDIA Tools for P2P Content Sharing
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AXMEDIS Programme and PublicationAXMEDIS Programme and Publication
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AXMEDIS P&P Editor

AXMEDIS Programme and PublicationAXMEDIS Programme and Publication
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EngineEngine
AXMEDIS AXCP 

(Content 
Adaptation)

Distribution Servers/Channels

AXMEDIS Database Manager

AXMEDIS databases

P&P ProgrammeP&P Programme

OnOn--DemandDemand
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AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing

Content Authoring, EditingContent Authoring, Editing
♦♦ AXMEDIS Editor and ViewerAXMEDIS Editor and Viewer

Automating Content ProcessingAutomating Content Processing
♦♦ Content production with GRID supportContent production with GRID support
♦♦ Content Gathering/Ingestion, Systems CrawlerContent Gathering/Ingestion, Systems Crawler

WorkflowWorkflow
♦♦ Workflow integration with AXMEDISWorkflow integration with AXMEDIS

AXMEDIS Objects Management SystemsAXMEDIS Objects Management Systems
♦♦ AXMEDIS databaseAXMEDIS database
♦♦ Content description and indexingContent description and indexing
♦♦ Technical queriesTechnical queries

AXMEDIS Distribution toolsAXMEDIS Distribution tools
♦♦ AXEPTool for P2P B2B distributionAXEPTool for P2P B2B distribution
♦♦ AXMEDIA tool for P2P content sharing on C2CAXMEDIA tool for P2P content sharing on C2C
♦♦ Programme and Publication toolProgramme and Publication tool

AXMEDIS Client toolsAXMEDIS Client tools
♦♦ AXMEDIS clientsAXMEDIS clients
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AXMEDIS Client ToolsAXMEDIS Client Tools

AXMEDIS clients toolsAXMEDIS clients tools
♦♦ Based on AXOM module plus a set of playersBased on AXOM module plus a set of players

Audio playerAudio player
Video playerVideo player
Document viewerDocument viewer
Image viewer Image viewer 
Etc. Etc. 

♦♦ Different devices:Different devices:
PC player, PDA player, etc. PC player, PDA player, etc. 

♦♦ AXMEDIS Plug ins:AXMEDIS Plug ins:
Active X for integration with IE, Active X for integration with IE, AuthorwareAuthorware, Tool Book, , Tool Book, 
etc.etc.
For MozillaFor Mozilla

♦♦ Possible integration of AXMEDIS AXOM in any playerPossible integration of AXMEDIS AXOM in any player
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AXMEDIS ActiveXAXMEDIS ActiveX

The AXMEDIS ActiveX allows The AXMEDIS ActiveX allows 
♦♦ the fruition of AXMEDIS Objects within other Windows the fruition of AXMEDIS Objects within other Windows 

applications and web pagesapplications and web pages
It allows to:It allows to:

♦♦ Show the resources inside the object (unprotected)Show the resources inside the object (unprotected)
♦♦ Control the execution of resources (play/pause/stop)Control the execution of resources (play/pause/stop)
♦♦ Hide/show the AXMEDIS HierarchyHide/show the AXMEDIS Hierarchy

It has been used to produce a prototype of the PC PlayerIt has been used to produce a prototype of the PC Player
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AXMEDIS Player AXMEDIS Player MozillaMozilla’’ss pluginplugin
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Examples Examples 
of AXMEDIS of AXMEDIS 
ApplicationsApplications
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Table of ContentTable of Content

PrefacePreface
What is AXMEDISWhat is AXMEDIS
Market Analysis and OpportunitiesMarket Analysis and Opportunities
General State of the ArtGeneral State of the Art
Needs and LimitationsNeeds and Limitations
AXMEDIS Content Protection AXMEDIS Content Protection 
and Trackingand Tracking
AXMEDIS Content Production AXMEDIS Content Production 
and Packagingand Packaging
Examples of AXMEDIS ApplicationsExamples of AXMEDIS Applications
Conclusions and referencesConclusions and references

www.AXMEDIS.org, Paolo Nesi, December 2005 189

Examples of AXMEDIS ApplicationsExamples of AXMEDIS Applications

Distribution on Internet, the TISCALI demonstratorDistribution on Internet, the TISCALI demonstrator

Distribution via Kiosks, the ILABS demonstratorDistribution via Kiosks, the ILABS demonstrator

Distribution via Satellite data broadcast, the EUTELSAT Distribution via Satellite data broadcast, the EUTELSAT 
DemonstratorDemonstrator

General AXMEDIS Multichannel ArchitectureGeneral AXMEDIS Multichannel Architecture
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Distribution Distribution 
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TISCALI Distribution with AXMEDIS TechnologyTISCALI Distribution with AXMEDIS Technology

B2C distributionB2C distribution
AXMEDIS objects with AXMEDIS objects with 

♦♦ Video and Audio FilesVideo and Audio Files
Licenses and Protection Information not in the objectLicenses and Protection Information not in the object
The AXMEDIS Objects may be The AXMEDIS Objects may be 

♦♦ shared among consumers with AXMEDIA Tool a P2P toolshared among consumers with AXMEDIA Tool a P2P tool
♦♦ Visualized and played on AXMEDIS players free downloadedVisualized and played on AXMEDIS players free downloaded

The users have to perform the registration ofThe users have to perform the registration of
♦♦ themselves on an AXMEDIS portalthemselves on an AXMEDIS portal
♦♦ any AXMEDIS player tool they would use any AXMEDIS player tool they would use 
♦♦ Mainly on PC and Media Centres Mainly on PC and Media Centres 

License allowsLicense allows
♦♦ Content sharing on AXMEDIAContent sharing on AXMEDIA
♦♦ Content playContent play
♦♦ Content AdaptationContent Adaptation……
♦♦ Content Migration on other P2P channelsContent Migration on other P2P channels……
♦♦ Content Migration on any other AXMEDIS terminalContent Migration on any other AXMEDIS terminal
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TISCALI Distribution with AXMEDIS TechnologyTISCALI Distribution with AXMEDIS Technology
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Distribution Distribution 
via Kiosks, the via Kiosks, the 
ILABS ILABS 
demonstratordemonstrator
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ILABS Distribution with AXMEDIS technologyILABS Distribution with AXMEDIS technology

B2B and B2C distributionB2B and B2C distribution
AXMEDIS objects with AXMEDIS objects with 

♦♦ Educational and cultural content,Educational and cultural content,……
♦♦ Video, images, document, audio, animations, etc. Video, images, document, audio, animations, etc. 

Licenses and Protection Information not in the objectLicenses and Protection Information not in the object
The AXMEDIS Objects may be The AXMEDIS Objects may be 

♦♦ Visualized and played on AXMEDIS players free downloadedVisualized and played on AXMEDIS players free downloaded
The users have to perform the registration ofThe users have to perform the registration of

♦♦ themselves on an AXMEDIS portalthemselves on an AXMEDIS portal
♦♦ any AXMEDIS player tool they would use any AXMEDIS player tool they would use 
♦♦ Mainly on PDA and mobilesMainly on PDA and mobiles

License allowsLicense allows
♦♦ Content playContent play
♦♦ Content AdaptationContent Adaptation……
♦♦ Content Migration on any other AXMEDIS terminal, in some Content Migration on any other AXMEDIS terminal, in some 

casescases
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ILABS Distribution with AXMEDIS technologyILABS Distribution with AXMEDIS technology
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Distribution via Distribution via 
Satellite data Satellite data 
broadcast, the broadcast, the 
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DemonstratorDemonstrator
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EUTELSAT Distribution with AXMEDIS technologyEUTELSAT Distribution with AXMEDIS technology

B2B and B2C distributionB2B and B2C distribution
AXMEDIS objects with AXMEDIS objects with 

♦♦ Any kind of content,Any kind of content,……
♦♦ Video, images, document, audio, animations, etc. Video, images, document, audio, animations, etc. 

Licenses and Protection Information not in the objectLicenses and Protection Information not in the object
The AXMEDIS Objects may be The AXMEDIS Objects may be 

♦♦ Visualized and played on AXMEDIS players free downloadedVisualized and played on AXMEDIS players free downloaded
The users have to perform the registration ofThe users have to perform the registration of

♦♦ themselves on an AXMEDIS portalthemselves on an AXMEDIS portal
♦♦ any AXMEDIS player tool they would use any AXMEDIS player tool they would use 
♦♦ Mainly on PC for TV and/or iMainly on PC for TV and/or i--TVTV

License allowsLicense allows
♦♦ Content playContent play
♦♦ Content AdaptationContent Adaptation……
♦♦ Content Migration on any other AXMEDIS terminal, in some Content Migration on any other AXMEDIS terminal, in some 

casescases
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EUTELSAT Distribution via Satellite Data Broadcast

Satellite data broadcast in PUSHSatellite data broadcast in PUSH
The Produced Content is Packaged, Scheduled and The Produced Content is Packaged, Scheduled and 
Delivered to authorized Users.Delivered to authorized Users.
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EUTELSAT Distribution with AXMEDIS TechnologyEUTELSAT Distribution with AXMEDIS Technology
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AXMEDISAXMEDIS
Multichannel Multichannel 
ArchitectureArchitecture
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The AXMEDIS Multichannel architecture The AXMEDIS Multichannel architecture 
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Table of ContentTable of Content

PrefacePreface
What is AXMEDISWhat is AXMEDIS
Market Analysis and OpportunitiesMarket Analysis and Opportunities
General State of the ArtGeneral State of the Art
Needs and LimitationsNeeds and Limitations
AXMEDIS Content Protection AXMEDIS Content Protection 
and Trackingand Tracking
AXMEDIS Content Production AXMEDIS Content Production 
and Packagingand Packaging
Examples of AXMEDIS ApplicationsExamples of AXMEDIS Applications
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Publicly Accessible General AXMEDIS documentsPublicly Accessible General AXMEDIS documents

DE2.1.1 (two parts, and b) User Requirements and use DE2.1.1 (two parts, and b) User Requirements and use 
casescases

♦♦ A) user requirementsA) user requirements
♦♦ B) Use CasesB) Use Cases

DE2.2.1 DE2.2.1 ---- Test cases and content descriptionTest cases and content description

Reports on Content Reports on Content 
DE3.1.3 DE3.1.3 ---- AXMEDIS Content Aspects Specification AXMEDIS Content Aspects Specification 
DE8.1.1 DE8.1.1 ---- Content for Test Cases and ValidationContent for Test Cases and Validation
DE8.2.1 DE8.2.1 ---- Content Selection GuidelinesContent Selection Guidelines
DE8.3.1 DE8.3.1 ---- Multilingual guidelines and technical solutionsMultilingual guidelines and technical solutions
DE8.4.1 DE8.4.1 ---- AXMEDIS Editorial Format Guidelines and AXMEDIS Editorial Format Guidelines and 
basic examplesbasic examples
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Publicly Accessible AXMEDIS Framework documentsPublicly Accessible AXMEDIS Framework documents

DE3.1.3 DE3.1.3 ---- Framework and tools Specification, 10 partsFramework and tools Specification, 10 parts
♦♦ A) AXMEDIS General aspect and ModelA) AXMEDIS General aspect and Model
♦♦ B) AXMEDIS Viewers and PlayersB) AXMEDIS Viewers and Players
♦♦ C) AXMEDIS content processing area, GRIDC) AXMEDIS content processing area, GRID
♦♦ D) AXMEDIS Fingerprint and DescriptorsD) AXMEDIS Fingerprint and Descriptors
♦♦ E) AXMEDIS Database and Content gatheringE) AXMEDIS Database and Content gathering
♦♦ F) AXMEDIS AXEPTools P2PF) AXMEDIS AXEPTools P2P
♦♦ G) AXMEDIS WorkflowG) AXMEDIS Workflow
♦♦ H) AXMEDIS Protection and accounting H) AXMEDIS Protection and accounting 
♦♦ I) AXMEDIS Draft Distribution and PortalI) AXMEDIS Draft Distribution and Portal
♦♦ J) AXMEDIS Definitions and Terminology  J) AXMEDIS Definitions and Terminology  

DE5.1.1 DE5.1.1 ---- AXMEDIS Framework InfrastructureAXMEDIS Framework Infrastructure
DE5.2.1 DE5.2.1 ---- AXMEDIS Framework Validation and AXMEDIS Framework Validation and 
IntegrationIntegration
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Publicly Accessible AXMEDIS Framework documentsPublicly Accessible AXMEDIS Framework documents

Early reports on Basic TechnologiesEarly reports on Basic Technologies
DE4.1.1 DE4.1.1 -- Content Modelling and managingContent Modelling and managing
DE4.2.1 DE4.2.1 -- Content indexing, monitoring and queryingContent indexing, monitoring and querying
DE4.3.1 DE4.3.1 -- Content Composition and formattingContent Composition and formatting
DE4.4.1 DE4.4.1 -- Content sharing and production on P2PContent sharing and production on P2P
DE4.5.1 DE4.5.1 -- Content Protection and SupervisionContent Protection and Supervision
DE4.6.1 DE4.6.1 -- Content Distribution via InternetContent Distribution via Internet
DE4.7.1 DE4.7.1 -- Content Distribution toward mobilesContent Distribution toward mobiles
DE4.8.1 DE4.8.1 -- Content Distribution via satellite data Content Distribution via satellite data 
broadcast, the push optimisation and the on demand broadcast, the push optimisation and the on demand 
problemproblem
DE4.9.1 DE4.9.1 -- The Usability issues for the AXMEDIS The Usability issues for the AXMEDIS 
production toolsproduction tools
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Other AXMEDIS coursesOther AXMEDIS courses

We hope you have enjoyed this TutorialWe hope you have enjoyed this Tutorial
♦♦ For additional information please refer to AXMEDIS contact For additional information please refer to AXMEDIS contact 

person or access to the AXMEDIS WEB portal and/or CD for person or access to the AXMEDIS WEB portal and/or CD for 
further documentations and reports from which this Tutorial further documentations and reports from which this Tutorial 
has been produced. has been produced. 

♦♦ Updated reports are produced annuallyUpdated reports are produced annually
♦♦ By affiliating with AXMEDIS and participating at the AXMEDIS By affiliating with AXMEDIS and participating at the AXMEDIS 

events and activities you will be kept up to date with the latesevents and activities you will be kept up to date with the latest t 
progresses and developmentprogresses and development

Additional AXMEDIS courses include:Additional AXMEDIS courses include:
♦♦ AXMEDIS Detailed Overview, 6 hours, full day courseAXMEDIS Detailed Overview, 6 hours, full day course
♦♦ AXMEDIS Content Production area, demonstration and AXMEDIS Content Production area, demonstration and 

trainingtraining
♦♦ AXMEDIS Content Distribution area, demonstration and AXMEDIS Content Distribution area, demonstration and 

trainingtraining
♦♦ They are available online at the AXMEDIS web portalThey are available online at the AXMEDIS web portal..
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Affiliation to the AXMEDISAffiliation to the AXMEDIS
You can be affiliated with AXMEDIS. The affiliation You can be affiliated with AXMEDIS. The affiliation 
provides access to a large amount of information and provides access to a large amount of information and 
knowledge, and source code related to the AXMEDIS knowledge, and source code related to the AXMEDIS 
Framework. Framework. 
If you are interested in the affiliation please contact P. If you are interested in the affiliation please contact P. 
Nesi at Nesi at nesi@dsi.unifi.itnesi@dsi.unifi.it. The benefits of the affiliation . The benefits of the affiliation 
include the possibility of using the AXMEDIS include the possibility of using the AXMEDIS 
specification and technology for your business. specification and technology for your business. 

You are invited to:You are invited to:
♦♦ contribute to the improvement of AXMEDIS documents and contribute to the improvement of AXMEDIS documents and 

specification by sending the contribution to P. Nesi at specification by sending the contribution to P. Nesi at 
nesi@dsi.unifi.itnesi@dsi.unifi.it

♦♦ attend AXMEDIS meetings that are open to public, for attend AXMEDIS meetings that are open to public, for 
additional information see additional information see WWW.axmedis.orgWWW.axmedis.org or contact P. or contact P. 
Nesi at Nesi at nesi@dsi.unifi.itnesi@dsi.unifi.it
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Thanks to all AXMEDIS partnersThanks to all AXMEDIS partners
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Contact InformationContact Information

If you like to know more about the AXMEDIS If you like to know more about the AXMEDIS 
framework and other AXMEDIS technologies framework and other AXMEDIS technologies 
and functionalities please do not hesitate to and functionalities please do not hesitate to 
contact the project coordinator:contact the project coordinator:

Prof. Paolo Nesi, Ph.D.Prof. Paolo Nesi, Ph.D.
DISITDISIT--DSI DSI 
Department of Systems and Informatics Department of Systems and Informatics 
Distributed Systems and Internet Technology Lab Distributed Systems and Internet Technology Lab 
University of Florence University of Florence 
Via S. Marta 3, 50139 Via S. Marta 3, 50139 FirenzeFirenze, Italy , Italy 
Email: Email: nesi@dsi.unifi.itnesi@dsi.unifi.it
Web: http://Web: http://www.AXMEDIS.orgwww.AXMEDIS.org


