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What is AXMEDIS ?What is AXMEDIS ?

AXMEDIS is a consortium/project of the European AXMEDIS is a consortium/project of the European 
Commission proposed by  companies and institutions Commission proposed by  companies and institutions 
to solve a set of problems in the area of eto solve a set of problems in the area of e--commerce of commerce of 
digital contentdigital content
♦♦ approved by the EC for reaching specific objectives, among approved by the EC for reaching specific objectives, among 

them the creation of an Open Platform for the digital content them the creation of an Open Platform for the digital content 
production, protection and distribution.production, protection and distribution.

♦♦ partially funded by the EC and partially from the Companies partially funded by the EC and partially from the Companies 
and Institutions involvedand Institutions involved

Start: 1st September 2004Start: 1st September 2004
Cost: about 14 Cost: about 14 MeuroMeuro, >8 , >8 MeuroMeuro of Fundingof Funding
About 200 people are working on AXMEDIS every dayAbout 200 people are working on AXMEDIS every day
More than 35 partners (contractors and affiliated)More than 35 partners (contractors and affiliated)
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PartnersPartners
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Partners DistributionPartners Distribution
KoreaKoreaKorea
CinaCinaCina
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Growing and numbersGrowing and numbers
AXMEDIS started in Sept 2004 with fewer partnersAXMEDIS started in Sept 2004 with fewer partners
♦♦ GIUNTI, TISCALI, EUTELSAT, HP, AFI, SEJER, etc. GIUNTI, TISCALI, EUTELSAT, HP, AFI, SEJER, etc. 
♦♦ Univ. Florence, Univ. Leeds, FHG, Univ. Univ. Florence, Univ. Leeds, FHG, Univ. PolitecnicaPolitecnica CatalognaCatalogna, , 

Univ. Reading, etc.Univ. Reading, etc.

Added 10 more partners in the December 2006:Added 10 more partners in the December 2006:
♦♦ BBC, TEO, ELION, TI, SDAEBBC, TEO, ELION, TI, SDAE
♦♦ MBI, VRS, KTU, ETRI, PKUMBI, VRS, KTU, ETRI, PKU

Added Affiliated partners:Added Affiliated partners:
♦♦ SIAE, PENTEX, GESFOR, MAATSIAE, PENTEX, GESFOR, MAAT--G, FIA, RIGEL, G, FIA, RIGEL, 

HEXAGLOBE, HEXAGLOBE, FocuseekFocuseek, AI2, TELSEY, AI2, TELSEY

NowNow
♦♦ >700 AXMEDIS technical documents/tools have been >700 AXMEDIS technical documents/tools have been 

downloadeddownloaded
♦♦ >1.2 Millions of accesses>1.2 Millions of accesses
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ObjectivesObjectives
exploiting new models, methods and tools for exploiting new models, methods and tools for 
content production, protection and distributioncontent production, protection and distribution
♦♦ Content more Content more 

interactive: interactive: ……..cross media, multimedia..cross media, multimedia
interoperable: interoperable: …….device, DRM, formats.device, DRM, formats

reduction of costs for content production, reduction of costs for content production, 
management and distribution considering activities management and distribution considering activities 
of B2B and B2Cof B2B and B2C
Supporting massive processing for content Supporting massive processing for content 
production and distribution (on demand) production and distribution (on demand) 
Harmonize B2B and B2CHarmonize B2B and B2C
♦♦ Enforcing flexibility in business and transaction models Enforcing flexibility in business and transaction models 
♦♦ Integration of B2B and B2C areasIntegration of B2B and B2C areas
♦♦ Modeling secure/legal P2P content sharing for both B2B and Modeling secure/legal P2P content sharing for both B2B and 

B2CB2C
Create the AXMEDIS Framework for allCreate the AXMEDIS Framework for all
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Applications and CustomersApplications and Customers

Applicative areas of AXMEDIS automationApplicative areas of AXMEDIS automation
♦♦ Entertainment, edutainment, infotainment, educational, etc.Entertainment, edutainment, infotainment, educational, etc.

RealReal--time and nontime and non--realreal--time content production, distribution and time content production, distribution and 
sharingsharing
Internet, P2P, broadcast, IPTV, mobiles, DVBInternet, P2P, broadcast, IPTV, mobiles, DVB--T, DVBT, DVB--S, DVBS, DVB--H, H, 
etc.etc.

♦♦ And also:And also:
banking, governmental, military and healthcarebanking, governmental, military and healthcare

AXMEDIS CustomersAXMEDIS Customers
♦♦ content management, production, protection and distributioncontent management, production, protection and distribution

Broadcasters, satellite, terrestrial, etc. Broadcasters, satellite, terrestrial, etc. 
Telecom operators, multichannel operatorsTelecom operators, multichannel operators
Content producers, editors, publishersContent producers, editors, publishers
Collecting societiesCollecting societies
Multimedia and cross media archives and WEB PortalsMultimedia and cross media archives and WEB Portals
Etc. Etc. 
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Technical ApplicationsTechnical Applications

General content management and processing General content management and processing 
MultiMulti--channel production and distribution: channel production and distribution: 
broadcasting, IP/Internet, WEB sites, P2P, mobile, PDA, broadcasting, IP/Internet, WEB sites, P2P, mobile, PDA, 
IPTV, interactive TV and channels, etc.IPTV, interactive TV and channels, etc.
MultiMulti--channel experience for customerschannel experience for customers
Video on Demand (VOD), and production on demand Video on Demand (VOD), and production on demand 
solutionssolutions
Control of P2P content sharing and distribution, Control of P2P content sharing and distribution, 
involving your customers in distribution (superinvolving your customers in distribution (super--
distribution)distribution)
Involve customers and final users in content production Involve customers and final users in content production 
and social networkingand social networking
interoperable DRM (MPEGinteroperable DRM (MPEG--21, OMA, etc.)21, OMA, etc.)
different business models and/or transactions on the different business models and/or transactions on the 
same distribution channels: pay per play, monthly rate, same distribution channels: pay per play, monthly rate, 
preview, renting, advertising, etc.preview, renting, advertising, etc.
i t ti it ith di d linteractivity with cross media models
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Automating Content/Metadata LifeAutomating Content/Metadata Life--Cycle Cycle 
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Technical ObjectivesTechnical Objectives
Enhance the interactivity and content formsEnhance the interactivity and content forms
♦♦ cross media and simple resourcescross media and simple resources

Enabling interoperability among differentEnabling interoperability among different
♦♦ distribution channels (TV, PDA, mobile, kiosks, broadcasting,..)distribution channels (TV, PDA, mobile, kiosks, broadcasting,..)
♦♦ DRMsDRMs (digital rights management) models (e.g., MPEG(digital rights management) models (e.g., MPEG--21, OMA, 21, OMA, 

Windows DRM, etc.), Windows DRM, etc.), 
make possible translations among license formatsmake possible translations among license formats

Harmonize B2B and B2CHarmonize B2B and B2C
♦♦ Enforce flexibility in business and transaction models Enforce flexibility in business and transaction models 
♦♦ Insertion of DRM into B2B, integration of B2B and B2CInsertion of DRM into B2B, integration of B2B and B2C
♦♦ Facilitate the passage from Contract to Digital Licenses and Facilitate the passage from Contract to Digital Licenses and viceversaviceversa
♦♦ Insertion of DRM domain management for Business and final usersInsertion of DRM domain management for Business and final users

Enabling the production and processing Enabling the production and processing 
♦♦ at low costs and in a scalable manner with GRID technologyat low costs and in a scalable manner with GRID technology

Enabling secure/legal P2P content sharing for bothEnabling secure/legal P2P content sharing for both
♦♦ B2B and B2CB2B and B2C

Reuse and improve standards, remaining open and expansibleReuse and improve standards, remaining open and expansible
♦♦ Adoption and extension of MPEGAdoption and extension of MPEG--21 and OMA21 and OMA
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AXMEDIS ArchitectureAXMEDIS Architecture
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AXMEDIS FrameworkAXMEDIS Framework
A unified European platform for A unified European platform for 
content production and distribution, content production and distribution, 
AXFW AXFW 
♦♦ Improve standardsImprove standards
♦♦ Development of the AXFW Development of the AXFW 
♦♦ Make the AXFW open, expansible and accessible to Make the AXFW open, expansible and accessible to 

allall
♦♦ Open the Affiliation Open the Affiliation ProgrammProgramm to access at the to access at the 

AXFWAXFW
♦♦ Set up of trials and demonstratorsSet up of trials and demonstrators
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AXMEDIS Framework for allAXMEDIS Framework for all
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Grow AVG, Mill. Download files per year, EU 25, P2PGrow AVG, Mill. Download files per year, EU 25, P2P

EITO 2007EITO 2007
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The Long Tail, 80/20 The Long Tail, 80/20 60/4060/40
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Needs and the cureNeeds and the cure
Lower costs for Lower costs for 
♦♦ production (packaging, protection, production (packaging, protection, 

management, advertising, etc.), distribution management, advertising, etc.), distribution 
and advertisingand advertising

♦♦ contract management, licensing, accounting, contract management, licensing, accounting, 
reporting, etc. reporting, etc. 

♦♦ P2P distributionP2P distribution

Automation is THE cure/solution toAutomation is THE cure/solution to
♦♦ reduce the costsreduce the costs
♦♦ make the long tail access possible and make the long tail access possible and 

convenient for allconvenient for all

www.AXMEDIS.org, Paolo Nesi, February 2008 24

Table of ContentTable of Content

What is AXMEDISWhat is AXMEDIS
Short Market Analysis and OpportunitiesShort Market Analysis and Opportunities
State of the Art, Limitations, NeedsState of the Art, Limitations, Needs
AXMEDIS Content PackagingAXMEDIS Content Packaging
AXMEDIS Content Protection and TrackingAXMEDIS Content Protection and Tracking
AXMEDIS Content Production and AXMEDIS Content Production and 
ProcessingProcessing
AXMEDIS Application ScenariosAXMEDIS Application Scenarios
Conclusions and referencesConclusions and references



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

www.axmedis.org 13

www.AXMEDIS.org, Paolo Nesi, February 2008 25

ContingencyContingency
Trend of the market for digital content:Trend of the market for digital content:
♦♦ Audio and Video distribution growingAudio and Video distribution growing
♦♦ Issues regarding the market loss for piracy (60Issues regarding the market loss for piracy (60--80%)80%)
♦♦ Issues regarding the P2P as primary source of piracy Issues regarding the P2P as primary source of piracy 
♦♦ High costs of content production and distributionHigh costs of content production and distribution
♦♦ long tail of content (the low of 80/20, 60/40)long tail of content (the low of 80/20, 60/40)
♦♦ High business risks High business risks 

High demands on High demands on 
♦♦ content interactivitycontent interactivity
♦♦ interoperability of content and devicesinteroperability of content and devices
♦♦ tools for cultural valorization of contenttools for cultural valorization of content

Issues on DRM Issues on DRM 
♦♦ Legal and technical capabilitiesLegal and technical capabilities
♦♦ Lack of interoperability, opennessLack of interoperability, openness
♦♦ Flexibility in the business and transaction modelsFlexibility in the business and transaction models

Massive processing in content production and Massive processing in content production and 
distribution, and in license processing and event distribution, and in license processing and event 
trackingtracking
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 discovering the complexity of managing large digital 
content factories and distribution chains.content factories and distribution chains.
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UserUser’’s Trendss Trends

Users are gradually abandoning the traditional TVUsers are gradually abandoning the traditional TV
We can see that they We can see that they 
♦♦ Spend more time on PC/games consoleSpend more time on PC/games console
♦♦ Spend more money and time on iSpend more money and time on i--TVTV

Cultural/educational, infotainment programsCultural/educational, infotainment programs
Thematic informationThematic information

♦♦ Are more attracted by new content models and usagesAre more attracted by new content models and usages
♦♦ Are more attracted by new devices Are more attracted by new devices 
♦♦ Are interested in personal content publishing and sharingAre interested in personal content publishing and sharing

YouTube, Video Google, etc., YouTube, Video Google, etc., 
♦♦ Are interested in Personal TV, personal realities, Are interested in Personal TV, personal realities, 
♦♦ Are interested in interactive and interoperable contentAre interested in interactive and interoperable content
♦♦ Are interested in home media centers and content Are interested in home media centers and content 

management,management,
♦♦ Etc,Etc,
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Convergence, the Interoperable ContentConvergence, the Interoperable Content
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The Media Usage at homeThe Media Usage at home

Source EITO2005Source EITO2005
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Not enough  interactivity and interoperabilityNot enough  interactivity and interoperability
Cross Media Content examples are:Cross Media Content examples are:
♦♦ Interactive training material Interactive training material 
♦♦ documents with hyperlinks documents with hyperlinks 
♦♦ interactive content in which the user may navigate interactive content in which the user may navigate 

DVDs, WEB pages, eBooks, etc. DVDs, WEB pages, eBooks, etc. 
♦♦ mainly audio visual or textualmainly audio visual or textual
♦♦ allow the inclusions of Simple Games (only DVD)allow the inclusions of Simple Games (only DVD)
♦♦ mainly for physical distribution (e.g., DVD)mainly for physical distribution (e.g., DVD)
♦♦ eBooks and WEB pages are only digital distributioneBooks and WEB pages are only digital distribution
♦♦ low or absent interoperability among devices and distribution chlow or absent interoperability among devices and distribution channelsannels

AXMEDIS InnovationsAXMEDIS Innovations
♦♦ more interactivity and interoperability among devices/playersmore interactivity and interoperability among devices/players

Content moving among devices and playerContent moving among devices and player
The same content on difference devicesThe same content on difference devices
different media insidedifferent media inside

♦♦ flexibility in creating content packages flexibility in creating content packages 
♦♦ ……
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Traditional value chain Issues, state of the artTraditional value chain Issues, state of the art

The protection is performed just before distribution The protection is performed just before distribution 
♦♦ By the distributor orBy the distributor or
♦♦ By a specialized third party company as a serviceBy a specialized third party company as a service

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 standarContracts are produced on the basis of a limited and not standard d 

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

Producers and integrators have no control about what is done Producers and integrators have no control about what is done 
on the content in the last phase of distribution:on the content in the last phase of distribution:
♦♦ authors and producers cannot verify, they may askauthors and producers cannot verify, they may ask
♦♦ integrators cannot verify, they may ask at the business partnersintegrators cannot verify, they may ask at the business partners
♦♦ Etc.Etc.

The distributors:The distributors:
♦♦ control the selling of content, mainly with conditional access scontrol the selling of content, mainly with conditional access systemsystems
♦♦ do not control/verify the exploitation of each single rightsdo not control/verify the exploitation of each single rights
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Aim of  Aim of  ………… Digital Rights ManagementDigital Rights Management

To prevent the nonTo prevent the non--authorized rights exploitation by authorized rights exploitation by 
who has not acquired the rights who has not acquired the rights 
To allow accessing at the digital content functionalities To allow accessing at the digital content functionalities 
in a controlled manner 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 conditions and others are if the above conditions and others are 

respected respected 
♦♦ By using technologies to By using technologies to protect contentprotect content (e.g., encryption, (e.g., encryption, 

fingerprint, watermark, etc.) fingerprint, watermark, etc.) 
To To Verifying/ControlVerifying/Control if the allowed rights are if the allowed rights are 
respectedrespected

There are some Cons, since the user is constrained: There are some Cons, since the user is constrained: 
♦♦ Registration of usersRegistration of users
♦♦ Authentication of users and/or tools/terminal/devicesAuthentication of users and/or tools/terminal/devices
♦♦ Control of usersControl of users

It has to be supported by a set of additional technical It has to be supported by a set of additional technical 
solutionssolutions
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Market solutions         Market solutions         vizviz AXMEDISAXMEDIS

Any digital format, of any typeAny digital format, of any typedigital resources that can be included digital resources that can be included 
and protectedand protected

Standard DRM: MPEGStandard DRM: MPEG--21, OMA, etc.21, OMA, etc.Proprietary / Standard DRM and modelProprietary / Standard DRM and model

Single audio, video, image, doc, and Single audio, video, image, doc, and 
Cross media: SMIL, HTML, SVG, MPEGCross media: SMIL, HTML, SVG, MPEG--4,4,……

Media contentMedia content

B2B, B2C, B2B2C DRM solutionB2B, B2C, B2B2C DRM solutionB2B DRMB2B DRM

Revocation per device, user, etc,Revocation per device, user, etc,Revocation per PlayerRevocation per Player
Revocation per licenseRevocation per licenseRevocation per licenseRevocation per license

Customizable Tools: servers and player clientsCustomizable Tools: servers and player clientsCustomizable ToolsCustomizable Tools

Authentication of device,  user, domain, etc.Authentication of device,  user, domain, etc.Authentication of PlayerAuthentication of Player

Licenses MPEGLicenses MPEG--21 REL: Expandable dictionary, Any 21 REL: Expandable dictionary, Any 
type of rights, Licenses OMAtype of rights, Licenses OMA

License Proprietary: License Proprietary: 
number of rightsnumber of rights

Players and Devices: PC MSPlayers and Devices: PC MS--Windows, PDA Windows Windows, PDA Windows 
Mobile,  STB, Linux OS, Apple MAC, MobilesMobile,  STB, Linux OS, Apple MAC, Mobiles

Players and DevicesPlayers and Devices
Multichannel with the same licenseMultichannel with the same licenseChannel distributionChannel distribution
Signed Content AXINFO, any MetadataSigned Content AXINFO, any MetadataSigned Content HeaderSigned Content Header
Separation among Content and licenseSeparation among Content and licenseSeparation among Content and licenseSeparation among Content and license
Any Protection Model, key, algorithms, etc.Any Protection Model, key, algorithms, etc.Fixed/Flexible Protection ModelFixed/Flexible Protection Model
Allowed Interoperable DRM: MPEGAllowed Interoperable DRM: MPEG--21, OMA, etc.21, OMA, etc.Non interoperable DRMNon interoperable DRM

Larger number of Business ModelsLarger number of Business ModelsBusiness ModelsBusiness Models
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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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Summary of Major ChallengesSummary of Major Challenges

Reduction of production, protection and distribution costsReduction of production, protection and distribution costs
Content production/protection on demandContent production/protection on demand
Automating the B2B area, DRM and distributionAutomating the B2B area, DRM and distribution
♦♦ Production, protection and distribution phasesProduction, protection and distribution phases
♦♦ Expanding DRM to B2BExpanding DRM to B2B
♦♦ Reducing costs of B2B distributionReducing costs of B2B distribution

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 
♦♦ Harmonization of B2B and B2CHarmonization of B2B and B2C
♦♦ 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

Any other question/issue ??Any other question/issue ??
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AXMEDIS Content ElementsAXMEDIS Content Elements

Content Packaging for protection and distributionContent Packaging for protection and distribution
♦♦ 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. (scalable)portable on physical supports, etc. (scalable)
♦♦ binary and/or XML, etc. binary and/or XML, etc. 

Real Cross MediaReal Cross Media
♦♦ Multimedia hierarchies of digital resources such as models basedMultimedia hierarchies of digital resources such as models based on:on:

HTML, SMIL, SCORM/IMS, WEDELMUSIC, MPEGHTML, SMIL, SCORM/IMS, WEDELMUSIC, MPEG--4, etc.4, etc.
With internal and external links and relationships: With internal and external links and relationships: for example one for example one 
HTML page may be build by using several images and audio files.HTML page may be build by using several images and audio files.

♦♦ Integration of docs, audio, video, images, via spatial renderingIntegration of docs, audio, video, images, via spatial rendering
and synchronization, providing interactivity  and synchronization, providing interactivity  

The Content Package in the hands of the final user to be used The Content Package in the hands of the final user to be used 
may need of the following informationmay need of the following information
♦♦ MetadataMetadata………………
♦♦ Digital ResourcesDigital Resources…………
♦♦ Protection InformationProtection Information……....
♦♦ LicenseLicense…………....
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AXMEDIS MetadataAXMEDIS Metadata

Metadata:Metadata:
♦♦ Identification of information, Identification of information, 

unique ID (AXOID), UUID, unique ID (AXOID), UUID, 
distributor ID, UUID, distributor ID, UUID, 
other codes such as: ISRC, ISBN, etc.other codes such as: ISRC, ISBN, etc.
Producer ID and Information, etc.Producer ID and Information, etc.
Author Information, etc. Author Information, etc. 

♦♦ Classification information also for indexing: Classification information also for indexing: 
Dublin core, etc. Dublin core, etc. 

♦♦ PAR: Potentially Available RightsPAR: Potentially Available Rights
♦♦ 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
♦♦ Etc.Etc.

Some of them are grouped in AXMEDIS format in Some of them are grouped in AXMEDIS format in 
the so called AXMEDIS Information, AXINFOthe so called AXMEDIS Information, AXINFO
One Metadata set for each resource or group, One Metadata set for each resource or group, 
ITEMITEM

MetadataMetadata

PARPAR
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AXMEDIS Content ElementsAXMEDIS Content Elements

Digital Resources:Digital Resources:
♦♦ Any digital information: images, docs, txt, video, game, Any digital information: images, docs, txt, video, game, 

application, xml files, audio, animation, etc.application, xml files, audio, animation, etc.
♦♦ Hierarchy of digital resources, nesting levelsHierarchy of digital resources, nesting levels
♦♦ Internal and external links: e.g., HTML navigation, SMIL Internal and external links: e.g., HTML navigation, SMIL 

references, MPEGreferences, MPEG--4 paths..4 paths..

Protection Information:Protection Information:
♦♦ What has to be done to access (unprotect) a given What has to be done to access (unprotect) a given 

information/resourceinformation/resource
♦♦ Protection Tools used, their parameters, etc. Protection Tools used, their parameters, etc. 

License:License:
♦♦ Which rights are provided, who is the recipient, what are the Which rights are provided, who is the recipient, what are the 

conditions, etc. conditions, etc. 

ResourceResource

License ModelLicense Model

ProtProt--Info ModelInfo Model PP

License License 
ContractContract
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MetadataMetadata

Packaging and Protection, AXMEDIS modelPackaging and Protection, AXMEDIS model

LicenseLicense

ResourceResource

ProtProt--InfoInfo

MetadataMetadata

Protected Protected 

Digital ContentDigital Content

ResourceResource

MetadataMetadata

ResourceResource

License ModelLicense Model

ProtProt--Info ModelInfo Model

License License 
ContractContract

ProtectionProtection

Packa
ging

Packa
ging

PP
License License 
ProductionProduction

LicenseLicense
License License 
ContractContract

LicenseLicense
License License 
ContractContract

LicenseLicense
License License 
ContractContract

LicenseLicense
License License 
ContractContract

PARPAR
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The Cross Media Content ModelThe Cross Media Content Model
Based on MPEG21 Digital Items, but not limited toBased on MPEG21 Digital Items, but not limited to
Overcoming limitations in content modeling and DRM:Overcoming limitations in content modeling and DRM:
♦♦ Cross media: Cross media: 

any kind of metadata and any kind IDsany kind of metadata and any kind IDs
presentation and glue (e.g., HTML, SMIL,), plus presentation and glue (e.g., HTML, SMIL,), plus 
digital resource images, documents, video, audio, games, digital resource images, documents, video, audio, games, 
MPEGMPEG--4, etc.; 4, etc.; 

♦♦ Content components: composition and reuse;Content components: composition and reuse;
♦♦ DRM interoperability: MPEGDRM interoperability: MPEG--21 and OMA21 and OMA
♦♦ DRM Chain of licenses: B2B and B2C integration;DRM Chain of licenses: B2B and B2C integration;
♦♦ Integration of semantics and behavior into the content. Integration of semantics and behavior into the content. 

DRM, Digital Rights ManagementDRM, Digital Rights Management
♦♦ Modeling licenses for the B2BModeling licenses for the B2B--B2C areasB2C areas
♦♦ Algorithms and tools for processing licenses, chains and Algorithms and tools for processing licenses, chains and 

relationshipsrelationships
Supporting legal/secure P2P for B2B and B2C/C2CSupporting legal/secure P2P for B2B and B2C/C2C
Supporting B2BSupporting B2B--B2C content production and B2C content production and 
transactions, transactions, 
♦♦ for protected and non protected objectsfor protected and non protected objects
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AXMEDIS Object ModelAXMEDIS Object Model

AxObjectAxObject

AxOIDAxOID

AxMetadataAxMetadataAxMetadataAxMetadataAxMetadataAxMetadata

AxMetadataAxMetadataAxMetadataAxMetadataAxContentAxContent

AxInfoAxInfo

AxDublinCoreAxDublinCore

AxResourceAxResource

AxObjectAxObject

mandatorymandatory
special B2B metadataspecial B2B metadata

resource embeddingresource embedding

unique unique 
identificationidentification

content descriptioncontent description

AxReferredAxReferred
ObjectObject linklink

hierarchical compositionhierarchical composition

external content referencingexternal content referencing

MPEG21
Digital Item
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AXMEDIS Editor: some AXMEDIS Editor: some examplesexamples
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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 registered the first time and To who has been registered the first time and 
continuously: continuously: authenticated and certifiedauthenticated and certified

♦♦ To do what is defined in a To do what is defined in a license license (to allow (to allow 
exploiting the rights) exploiting the rights) 

♦♦ 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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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 exploit the Once obtained the content a license is needed to exploit the 
right you have acquired, right you have acquired, 
♦♦ or at least you need a server that verify that you are authorizeor at least you need a server that verify that you are authorized to exploit some right and d to exploit some right and 

provide you the Authorization provide you the Authorization 

Once you are Authorized to exploit the rights you may get a Once you are Authorized to exploit the rights you may get a 
reference to reference to 
♦♦ the Protection Information to Unprotect the specific object segmthe Protection Information to Unprotect the specific object segment and/or digital ent and/or digital 

resourcesresources

License and Protection Information are typically located in License and Protection Information are typically located in 
external and remotely located Servers external and remotely located Servers 
♦♦ but may be cached on the terminal device if allowed by the licenbut may be cached on the terminal device if allowed by the license issuerse issuer

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 

PP
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AXMEDIS DRM AspectsAXMEDIS DRM Aspects
Formal definition of Licenses as MPEGFormal definition of Licenses as MPEG--21 REL21 REL
♦♦ Facilitate the passage from Contract to Digital Licenses and Facilitate the passage from Contract to Digital Licenses and viceversaviceversa

Support and make easier the  B2B market of digital Support and make easier the  B2B market of digital 
content, and cross media contentcontent, and cross media content
♦♦ Content composition and DRM managementContent composition and DRM management
♦♦ Tracking and monitoring the exploitation of rightsTracking and monitoring the exploitation of rights
♦♦ Reduction of costs for B2B trading of contentReduction of costs for B2B trading of content
♦♦ Enforce flexibility in business and transaction models Enforce flexibility in business and transaction models 
♦♦ Harmonize and automating B2B and B2CHarmonize and automating B2B and B2C
♦♦ Management of domainsManagement of domains

Enable interoperability among differentEnable interoperability among different
♦♦ distribution channels and devices with their DRM distribution channels and devices with their DRM 

TV, PDA, mobile, kiosks, broadcasting,..TV, PDA, mobile, kiosks, broadcasting,..
♦♦ DRMsDRMs models: MPEGmodels: MPEG--21 and OMA, other can be added21 and OMA, other can be added

Enabling Enabling 
♦♦ Content production on the consumer sideContent production on the consumer side
♦♦ secure/legal P2P content sharing for both secure/legal P2P content sharing for both B2B and B2CB2B and B2C
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Rosy can Play 3 times the Ocean Wilds in November 2003.

An example of REL statementAn example of REL statement
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Managing License Chain, B2B and B2CManaging License Chain, B2B and B2C

Alice Alice statesstates,, ““BobBob has the right to issue a license to anyone to has the right to issue a license to anyone to 
print the book in Italyprint the book in Italy””

Bob Bob statesstates,, ““CarlCarl has the right to print the book in Italyhas the right to print the book in Italy””

To solve the To solve the SubSubLicenseSubSubLicense for Carl all the for Carl all the 
connected connected 
Licenses are neededLicenses are needed
Licenses have to be accessible on Processing Licenses have to be accessible on Processing 
EngineEngine
Alice can revoke the license to BobAlice can revoke the license to Bob

ALICE

subLicensesubLicense
ContractContract

BOB

subsubLicense
subsubLicense

ContractContract
Carl
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Cross media content and compositionCross media content and composition
AXMEDIS objects can be used as components for AXMEDIS objects can be used as components for 
creating other added values AXMEDIS objectscreating other added values AXMEDIS objects
♦♦ Allowing the production added value object for composition or Allowing the production added value object for composition or 

integration of protected content integration of protected content 
Who is composing can add its own protection and Who is composing can add its own protection and 
licensing licensing 

♦♦ Allowing the Rights Management Of Composition, in the Allowing the Rights Management Of Composition, in the 
digital world similarly at what is performed in the physical digital world similarly at what is performed in the physical 
worldworld

♦♦ The shares along the value chain are de facto formalizedThe shares along the value chain are de facto formalized
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Make easier the B2B market of digital contentMake easier the B2B market of digital content
PAR: Potentially Available Rights into AXMEDIS objectsPAR: Potentially Available Rights into AXMEDIS objects
The PAR can be used to make queries The PAR can be used to make queries 
♦♦ PARsPARs based content trading, Customers may know based content trading, Customers may know 

directly which rights they could buy and by whodirectly which rights they could buy and by who
♦♦ PARsPARs may be used to harmonize and may be used to harmonize and 

automate B2B and B2Cautomate B2B and B2C

P2P B2B netw
ork

P2P B2B netw
ork

Content Producers

Distributors

Content Integrators

Collecting Societies

Distributors

PARPAR

♦♦Audio tracks of Audio tracks of BocelliBocelli for Audio for Audio 
broadcasting for June 2008 in broadcasting for June 2008 in GemanyGemany??
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InfoInfo
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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 Compliant Players

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

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

AXCP

LL
PP
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DRM and Domain ManagementDRM and Domain Management

Users are strongly interested in acquiring a content to be Users are strongly interested in acquiring a content to be 
used in their domain in which they have theirused in their domain in which they have their
♦♦ Home devices, cars, mobiles, etc.Home devices, cars, mobiles, etc.

Media Centers and/or Home Servers are going to manage Media Centers and/or Home Servers are going to manage 
content and licenses for the whole domaincontent and licenses for the whole domain
♦♦ One license for all devices and peopleOne license for all devices and people

ADSLADSL

Licenses Licenses 

Domain ServerDomain Server
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Collecting 
Societies

Tracking and monitoring Exploitation of RightsTracking and monitoring Exploitation of Rights
Different reports and statistics for different rolesDifferent reports and statistics for different roles
♦♦ Reports on licensing and on the consumption/exploitation of righReports on licensing and on the consumption/exploitation of rights ts 

REL and Composition enforce flexibility in business and REL and Composition enforce flexibility in business and 
transaction models, multiple models for the same channeltransaction models, multiple models for the same channel
♦♦ Pay per play, all you can eat, subscription, etc. etc. Pay per play, all you can eat, subscription, etc. etc. 

Content 
provider

Content 
provider

Content 
Integrator

Content 
Distributor

ResourceResource

MetadataMetadata

AXMEDIS DRMAXMEDIS DRM Licenses Licenses 

Grant Grant 
AuthorizationAuthorization

Action Log

reportingreporting
reportingreportingreportingreporting

reportingreporting

Collecting 
Societies

re
po

rti
ng

re
po

rti
ng

statisticsstatisticsstatisticsstatistics
statisticsstatistics

Final usersFinal users
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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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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……

Extending MPEGExtending MPEG--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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Major ToolsMajor Tools
Players for cross media content:Players for cross media content:
♦♦ PC, PDA, STB, mobiles, etc. PC, PDA, STB, mobiles, etc. 

Tools for DRM and protectionTools for DRM and protection
Content Production toolsContent Production tools
♦♦ Authoring tools for cross media content: AXMEDIS EditorAuthoring tools for cross media content: AXMEDIS Editor

for content, protection and licensesfor content, protection and licenses
♦♦ Automated production tools for content, protection packages and Automated production tools for content, protection packages and 

licenses: AXCP, Workflowlicenses: AXCP, Workflow
♦♦ CMS: search and retrieval, automated connection with your own CMS: search and retrieval, automated connection with your own 

and/or third parties and/or third parties CMSsCMSs
Content DistributionContent Distribution
♦♦ P2P tools for B2B and C2C in a controlled and safe/legal manner:P2P tools for B2B and C2C in a controlled and safe/legal manner:

AXEPTool, AXMEDIAAXEPTool, AXMEDIA
♦♦ User and tool Registration portalsUser and tool Registration portals
♦♦ Certification authority, AXCACertification authority, AXCA
♦♦ License Server and Certifier and License Server and Certifier and VerificatorVerificator, PMS/AXCS, PMS/AXCS
♦♦ Scheduling: Program and publication, Workflow, etc.Scheduling: Program and publication, Workflow, etc.
♦♦ Distribution PortalDistribution Portal
♦♦ Content acquisition portal for end user productionContent acquisition portal for end user production
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AXMEDIS ArchitectureAXMEDIS Architecture
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AXMEDIS 
Factory

AXMEDIS Players 

AXMEDIS 
Portal

AXdb
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AXMEDIS Cross Media Content AXMEDIS Cross Media Content 
Any content inside a package: Any content inside a package: 
♦♦ Video, Audio, Documents, Images, Video, Audio, Documents, Images, 

games, animations, WEB pages, tools, games, animations, WEB pages, tools, 
etc. etc. 

♦♦ compliant and extend MPEGcompliant and extend MPEG--2121

AXMEDIS content that canAXMEDIS content that can
♦♦ create content for other devices, etc. create content for other devices, etc. 
♦♦ satisfy social activity, user annotations, satisfy social activity, user annotations, 

user content production, etc. user content production, etc. 
♦♦ be digitally streamed on TV (DVBbe digitally streamed on TV (DVB--

T/DVBT/DVB--S/DVBS/DVB--H with the same level of H with the same level of 
interactivity interactivity 

♦♦ be protected with the needed flexibilitybe protected with the needed flexibility
♦♦ be distributed on different be distributed on different 

terminals/devices and via different terminals/devices and via different 
channels.channels.

♦♦ be customized for culture and languagebe customized for culture and language
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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
♦♦ OBJ CompositionOBJ Composition
♦♦ MetadataMetadata
♦♦ DRM/LicensesDRM/Licenses
♦♦ ProtectionProtection
♦♦ PresentationPresentation
♦♦ BehaviorBehavior
♦♦ Etc.Etc.……
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AXMEDIS ToolsAXMEDIS Tools

AXMEDIS/MPEGAXMEDIS/MPEG--21 Model plus a set of players21 Model plus a set of players
♦♦ Audio and video players: almost any formatAudio and video players: almost any format
♦♦ Document viewers: PDF, HTML, etc.Document viewers: PDF, HTML, etc.
♦♦ Image viewers: any formatImage viewers: any format
♦♦ Cross media: MPEGCross media: MPEG--4, SMIL player, HTML, etc4, SMIL player, HTML, etc……
♦♦ Etc. Etc. 

AXMEDIS Metadata supportAXMEDIS Metadata support
♦♦ AXInfoAXInfo, Dublin Core, etc., Dublin Core, etc.
♦♦ Any descriptors, etc. Any descriptors, etc. 

Possible integration AXMEDIS AXOM core Possible integration AXMEDIS AXOM core 
module in any playermodule in any player
♦♦ The access to the AXMEDIS Framework allows you to create in shorThe access to the AXMEDIS Framework allows you to create in short time t time 

your customized AXMEDIS compatible player in many platforms baseyour customized AXMEDIS compatible player in many platforms based on d on 
AXOM:AXOM:

Windows Windows 
LinuxLinux
PDA, Windows Mobile 5PDA, Windows Mobile 5
Etc. Etc. 
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Interoperability among devicesInteroperability among devices
The user likes interoperability The user likes interoperability 
among devices, e.g., gettingamong devices, e.g., getting
♦♦ a video for the TV and reproducing a video for the TV and reproducing 

it on mobiles, PC, etc.it on mobiles, PC, etc.
♦♦ an MP3 audio track and using as  an MP3 audio track and using as  

ringtone in the phone, reproducing it ringtone in the phone, reproducing it 
on the car stereo, or in the living on the car stereo, or in the living 
room, passing to a friend.room, passing to a friend.

♦♦ a guide in a museum for his mobile, a guide in a museum for his mobile, 
using there, and passing and using there, and passing and 
playing it at home on the TV set playing it at home on the TV set 

♦♦ Etc.Etc.……....
AXMEDIS interoperability satisfies AXMEDIS interoperability satisfies 
these demands among a large set these demands among a large set 
of devices: of devices: 
♦♦ PC, STB/PVR/HDR, PDA, Mobiles, PC, STB/PVR/HDR, PDA, Mobiles, 

etc. etc. 
♦♦ You can buy once to use on allYou can buy once to use on all
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Interoperable PlayersInteroperable Players
PC players with full PC players with full 
functionalitiesfunctionalities

♦♦ Stand Alone Player for WindowsStand Alone Player for Windows
♦♦ Version with Replaceable skinsVersion with Replaceable skins
♦♦ Active X Player for Windows, for:Active X Player for Windows, for:

Integrating player in Html pagesIntegrating player in Html pages
Microsoft Internet Explorer Microsoft Internet Explorer 
BrowserBrowser
Macromedia tools Macromedia tools AuthorwareAuthorware
RealisingRealising customisedcustomised AXMEDIS AXMEDIS 
Players based on .NETPlayers based on .NET

♦♦ Plug in for Mozilla Internet Browser Plug in for Mozilla Internet Browser 
Integrating player in Html pages Integrating player in Html pages 
Two different skinsTwo different skins

PDA player:PDA player:
♦♦ MPEGMPEG--4, SMIL, HTML4, SMIL, HTML

STB player: STB player: 
♦♦ for IPTVfor IPTV
♦♦ for DVBfor DVB--S S 
♦♦ MPEGMPEG--2, MPEG2, MPEG--44

Mobile player: Mobile player: 
♦♦ A pure Java player will be A pure Java player will be 

ready for Feb 2008ready for Feb 2008
♦♦ SMIL support SMIL support 

with Audio Visual, with Audio Visual, 
MMAPI of JavaMMAPI of Java



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

www.axmedis.org 34

www.AXMEDIS.org, Paolo Nesi, February 2008 67

AXMEDIS AXMEDIS PlayersPlayers, interaction, SMIL, HTML, MP4, interaction, SMIL, HTML, MP4……
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AXMEDIS Player: video, SMIL, HTML, AXMEDIS Player: video, SMIL, HTML, ……..
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AXMEDIS: AXMEDIS: videosvideos, SMIL, SMIL
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AXMEDIS Player for STB, PVR, Decoders, etc. AXMEDIS Player for STB, PVR, Decoders, etc. 
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PDA and PDA and mobilesmobiles playersplayers
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Content Processing ApplicationsContent Processing Applications
AXMEDIS allows you to reduce costs and increase AXMEDIS allows you to reduce costs and increase 
efficiency of your content management. efficiency of your content management. 
Automating Automating back office content back office content 
production/protection and distributionproduction/protection and distribution
♦♦ Open and secure architecture for content production, processing,Open and secure architecture for content production, processing,

protection and enrichment, based on a scalable GRID modelprotection and enrichment, based on a scalable GRID model
♦♦ Maximum flexibility with Maximum flexibility with 

AXMEDIS content processing GRID LanguageAXMEDIS content processing GRID Language
Uses Uses pluginsplugins for content adaptation/transcoding for multifor content adaptation/transcoding for multi--
channel production, fingerprinting, processing profiles, etc.channel production, fingerprinting, processing profiles, etc.

AXCP GRID solution allows automated AXCP GRID solution allows automated 
management of: management of: 
♦♦ content, metadata and licensing information, etc., content, metadata and licensing information, etc., 

AXCP tools can be integrated and controlled by AXCP tools can be integrated and controlled by 
your applications and/or workflow management your applications and/or workflow management 
systems. systems. 
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AXMEDIS Content Processing GRIDAXMEDIS Content Processing GRID
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Table of ContentTable of Content

What is AXMEDISWhat is AXMEDIS
Short Market Analysis and OpportunitiesShort Market Analysis and Opportunities
State of the Art, Limitations, NeedsState of the Art, Limitations, Needs
AXMEDIS Content PackagingAXMEDIS Content Packaging
AXMEDIS Content Protection and TrackingAXMEDIS Content Protection and Tracking
AXMEDIS Content Production and ProcessingAXMEDIS Content Production and Processing
AXMEDIS Application ScenariosAXMEDIS Application Scenarios
♦♦ Application ScenariosApplication Scenarios
♦♦ Content Sharing and/or DistributionContent Sharing and/or Distribution
♦♦ AXMEDIS Trials and DemonstratorsAXMEDIS Trials and Demonstrators

Conclusions and referencesConclusions and references
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Applicative AreasApplicative Areas

MultiMulti--channel production and distribution: broadcasting, channel production and distribution: broadcasting, 
IP/Internet, WEB sites, P2P, mobile, PDA, IPTV, interactive TV IP/Internet, WEB sites, P2P, mobile, PDA, IPTV, interactive TV 
and channels, etc.and channels, etc.
MultiMulti--channel experience for customerschannel experience for customers
Video on Demand (VOD), and production on demand Video on Demand (VOD), and production on demand 
solutionssolutions
Control of P2P content sharing and distribution, involving Control of P2P content sharing and distribution, involving 
your customers in distribution (superyour customers in distribution (super--distribution)distribution)
Involve customers and final users in content production and Involve customers and final users in content production and 
social networkingsocial networking
interoperable DRM (MPEGinteroperable DRM (MPEG--21, OMA, etc.)21, OMA, etc.)
different business models and/or transactions on the same different business models and/or transactions on the same 
distribution channels: pay per play, monthly rate, preview, distribution channels: pay per play, monthly rate, preview, 
renting, advertising, etc.renting, advertising, etc.
interactivity with cross media modelsinteractivity with cross media models
advertising (customized and/or real time personalized advertising (customized and/or real time personalized 
advertising)advertising)
Production and distribution of content with unprotected Production and distribution of content with unprotected 
preview and the rest protectedpreview and the rest protected
Etc.Etc.
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Applications and Applications and scenariousscenarious
In most of the cases there is:In most of the cases there is:
♦♦ Usage of the AXMEDIS Editors and PlayersUsage of the AXMEDIS Editors and Players
♦♦ Massive usage of the AXCP GRID for managing back office issues, Massive usage of the AXCP GRID for managing back office issues, 

defining specific scripts for:defining specific scripts for:
Automated content production and adaptation (MPEGAutomated content production and adaptation (MPEG--21, 21, 
OMA, etc.)OMA, etc.)
Automated creation of licenses (MPEGAutomated creation of licenses (MPEG--21, OMA, etc.)21, OMA, etc.)
Automated regeneration of new versions of the objectsAutomated regeneration of new versions of the objects
Automated object acquisition and posting on Automated object acquisition and posting on DataBasesDataBases

♦♦ Support of the AXMEDIS PMS and AXCS for the DRM aspectsSupport of the AXMEDIS PMS and AXCS for the DRM aspects
♦♦ Support of the CAMART and AII for collecting reporting dataSupport of the CAMART and AII for collecting reporting data
♦♦ Usage of the AXMEDIS Editors and PlayersUsage of the AXMEDIS Editors and Players
♦♦ Front ends for selling and distributing of the Distributors invoFront ends for selling and distributing of the Distributors involved so lved so 

that to maintain their plate and relationships with their customthat to maintain their plate and relationships with their customersers
In some cases there is the usage of:In some cases there is the usage of:
♦♦ The P2P tools, for B2B and B2C2CThe P2P tools, for B2B and B2C2C
♦♦ Some specific tools for content posting on the databasesSome specific tools for content posting on the databases
♦♦ Some specific player tools for final usersSome specific player tools for final users
♦♦ Some specific tools for Home and Factory Domain ManagementSome specific tools for Home and Factory Domain Management
♦♦ Workflow supportWorkflow support
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Enabling secure/legal P2PEnabling secure/legal P2P
P2P network set up for content distributionP2P network set up for content distribution
♦♦ BitTorrent Technology with Query and CatalogueBitTorrent Technology with Query and Catalogue
♦♦ Protected content, legal P2P set upProtected content, legal P2P set up
♦♦ P2P Client ToolsP2P Client Tools
♦♦ Automated B2B content distribution/publication via Automated B2B content distribution/publication via 

P2P, fast seeding, P2P, fast seeding, 
♦♦ Automated and efficient control of P2P networksAutomated and efficient control of P2P networks
♦♦ CONSUMER content distribution and sharingCONSUMER content distribution and sharing

Content Sharing among, producers, Content Sharing among, producers, 
integrators, archives and libraries, etc.integrators, archives and libraries, etc.
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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 sharing based on BitTorrentContent Distribution and P2P  file sharing based on BitTorrent
♦♦ 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 publication via the AXCP toolsAutomated loading and publication via the AXCP tools
♦♦ 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 Simple queries on simple user focussedfocussed metadatametadata
♦♦ 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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AXMEDIS P2P for B2B: AXEPToolAXMEDIS P2P for B2B: AXEPTool
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AXMEDIS P2P B2B DistributionAXMEDIS P2P B2B Distribution
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Content Sharing among Content ArchivesContent Sharing among Content Archives

Content Provider

Content Provider

P2P B2B netw
ork

P2P B2B netw
ork

Content Integrator

Archive A

Archive B

Library C

Mediateque C

Archive Z

Wireless LAN

Internet Distributor

Mobile Distributor

www.AXMEDIS.org, Paolo Nesi, February 2008 86

AXMEDIS Multichannel DistributionAXMEDIS Multichannel Distribution
PCs via Internet+P2P, AXMEDIS P2P and PCs via Internet+P2P, AXMEDIS P2P and 
PC player: TISCALI Media Club, DSIPC player: TISCALI Media Club, DSI
PCs via Internet, AXMEDIS PC player: PCs via Internet, AXMEDIS PC player: 
♦♦ ELION, VRSELION, VRS

PCs via Satellite data broadcast, AXMEDIS PC player: PCs via Satellite data broadcast, AXMEDIS PC player: 
♦♦ EUTELSAT, UNIVLEEDSEUTELSAT, UNIVLEEDS

PDA via Kiosks, AXMEDIS PDA player: PDA via Kiosks, AXMEDIS PDA player: 
♦♦ ILABS + ANSC Kiosks, TISCALI, DSI ILABS + ANSC Kiosks, TISCALI, DSI 

STBsSTBs and and PVRsPVRs::
♦♦ AXMEDIS STB: IPTV, Internet VOD: TEO, VRSAXMEDIS STB: IPTV, Internet VOD: TEO, VRS
♦♦ AXMEDIS STB/AXMEDIS STB/PVRsPVRs via Satellite data broadcast: via Satellite data broadcast: 

EUTELSAT, MBIEUTELSAT, MBI
Mobiles:Mobiles:
♦♦ AXMEDIS mobile player: ILABS, TISCALI, DSI AXMEDIS mobile player: ILABS, TISCALI, DSI 
♦♦ OMA player: Telecom Italia (TI), DSIOMA player: Telecom Italia (TI), DSI

PCs via Internet+P2P, AXMEDIS P2P and PC player: PCs via Internet+P2P, AXMEDIS P2P and PC player: 
♦♦ free air DVBfree air DVB--T + home domains/media center T + home domains/media center 
♦♦ BBC, SDAE, ETRI, UPCBBC, SDAE, ETRI, UPC
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AXMEDIS AXMEDIS distributiondistribution on VOD on PC on VOD on PC withwith P2P P2P 
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TISCALI Media Club, Distribution PortalTISCALI Media Club, Distribution Portal
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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 Files, with MD, images and also MPEGVideo and Audio Files, with MD, images and also MPEG--44

The AXMEDIS Objects may be The AXMEDIS Objects may be 
♦♦ Downloaded from the TISCALI media club or P2P AXMEDIADownloaded from the TISCALI media club or P2P AXMEDIA
♦♦ shared among consumers with AXMEDIA Tool a P2P toolshared among consumers with AXMEDIA Tool a P2P tool
♦♦ Visualized and played on AXMEDIS players free accessibleVisualized and played on AXMEDIS players free accessible

The usersThe users
♦♦ have to perform the registration on TISCALIhave to perform the registration on TISCALI
♦♦ by a license to use the content by a license to use the content 
♦♦ may use any AXMEDIS player may use any AXMEDIS player 
♦♦ Mainly on PCs and Media Centers. Mainly on PCs and Media Centers. PVRsPVRs

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 Media Club, Distribution PortalTISCALI Media Club, Distribution Portal
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EUTELSAT Distribution with AXMEDIS TechnologyEUTELSAT Distribution with AXMEDIS Technology
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EUTELSAT Distribution with AXMEDIS TechnologyEUTELSAT Distribution with AXMEDIS Technology

AXMEDIS Service on AXMEDIS Service on ATLANTIC BIRDATLANTIC BIRD™™ 11::
12.512.5°° West, West, coveringcovering Europe and Europe and AmericasAmericas
FrequencyFrequency: 11.428GHz: 11.428GHz
SymbolSymbol rate: 30000KSym/srate: 30000KSym/s
PolarizationPolarization: Horizontal: Horizontal

http://www.eutelsat.com/satellites/125e.htmlhttp://www.eutelsat.com/satellites/125e.html
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VIDEO on EUTELSAT VIDEO on EUTELSAT distributiondistribution
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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. 

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
♦♦ Received on KiosksReceived on Kiosks
♦♦ Received and player on STB of MBIReceived and player on STB of MBI

The users have to perform the registration ofThe users have to perform the registration of
♦♦ themselves on an AXMEDIS portal or via the STB ID/PINthemselves on an AXMEDIS portal or via the STB ID/PIN
♦♦ any AXMEDIS player tool they would use any AXMEDIS player tool they would use 
♦♦ Mainly on PC for TV and/or STB and/or KiosksMainly on PC for TV and/or STB and/or Kiosks

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

The AXMEDIS Objects may be The AXMEDIS Objects may be 
♦♦ Produced on demand on the basis of phone profile, PODProduced on demand on the basis of phone profile, POD
♦♦ 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 ILABS portal and/or an AXMEDIS portalthemselves on ILABS portal and/or an AXMEDIS portal
♦♦ any AXMEDIS player tool they would use any AXMEDIS player tool they would use 
♦♦ Mainly on PCMainly on PC--Kiosks, PDA and/or mobilesKiosks, PDA and/or 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 Content Distribution to Kiosks and PDAILABS Content Distribution to Kiosks and PDA
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Accounting and Accounting and 
reportingreporting

AXMEDIS AXMEDIS distributiondistribution on IPTV, VOD on STB on IPTV, VOD on STB 

AXMEDIS 
DRM

TEO Video on 
Demand Front End 

Server
issue licenseissue license

Sale and CRM 
service

P2P B2B netw
ork
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ork
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Cross media Cross media 
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complex contentcomplex content
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VIDEO on TEO VOD VIDEO on TEO VOD channelchannel
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AXMEDIS 
DRM

AXMEDIS distribution via Internet, VOD on PC AXMEDIS distribution via Internet, VOD on PC 
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VIDEO on ELION VOD VIDEO on ELION VOD channelchannel
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Content Production on the Consumer SideContent Production on the Consumer Side
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ork

P2P B2B netw
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content via ADSLcontent via ADSL
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transmissiontransmission
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value Content value Content 
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VIDEO on BBC content productionVIDEO on BBC content production
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Interoperability among channelsInteroperability among channels
Channels are the distribution Channels are the distribution 
methods for content:methods for content:
♦♦ Streaming, e.g., DVBStreaming, e.g., DVB--T, S, HT, S, H
♦♦ Downloading, WEBDownloading, WEB

Channels are grounded on different Channels are grounded on different 
communication standards, communication standards, 
♦♦ MPEG, HTTP, RTSP, DVB, etc.MPEG, HTTP, RTSP, DVB, etc.
♦♦ Content and devices are strongly Content and devices are strongly 

related to the supported input channelrelated to the supported input channel
AXMEDIS content is independent AXMEDIS content is independent 
on the communication channelon the communication channel
♦♦ Content can be automatically Content can be automatically 

produced for multiple channels at the produced for multiple channels at the 
same timesame time

♦♦ Content received from one channel Content received from one channel 
can be passed to a different one can be passed to a different one 

DVBDVB--TT

P2PP2P

InternetInternet

UMTS UMTS 
GPRSGPRS

DVBDVB--SS

DownloadingDownloading

StreamingStreaming

VODVOD

P2PP2P
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Rights server

Regist. 
Portal

D=ProfileProcessing(UID,DP)
L.LicenseSet(UID,OID, DID, Const);
L.RelProduction();
L.RelPosting(ls1);

M.Rel_to_OMAdrmConversion(L, D);
M.ODRLPosting(ls2);

D=ProfileProcessing(UID,DP)
L.LicenseSet(UID,OID, DID, Const);
L.RelProduction();
L.RelPosting(ls1);

M.Rel_to_OMAdrmConversion(L, D);
M.ODRLPosting(ls2);

Content
Acquisition 

& usage

Dir=ProfileProcessing(UID,DP,NP)
A=GetContent(db);
B.MP21_Package(A);
Pinfo=MP21_RandDefinePinfo();
B.MP21_Protection(Pinfo); 
C.ObjPublishing(Portal1);

B.Adaptation(A, Dir);
OPinfo=OMA_RandDefinePinfo();
E.OMA_DRMPackager(B, OPinfo);
E.OMA_ObjPublishing(Portal2);

Dir=ProfileProcessing(UID,DP,NP)
A=GetContent(db);
B.MP21_Package(A);
Pinfo=MP21_RandDefinePinfo();
B.MP21_Protection(Pinfo); 
C.ObjPublishing(Portal1);

B.Adaptation(A, Dir);
OPinfo=OMA_RandDefinePinfo();
E.OMA_DRMPackager(B, OPinfo);
E.OMA_ObjPublishing(Portal2);

AX Dist. 
Service

Selling 
Portal

Rights 
acquisition x 
exploitation

LL

PP

OMA 
Content 
Issuer

LL
PP

AXMEDIS 
License 
Server

AXCP GRID
Scheduler

AX_RuleG(..)

AX_RuleL(..)
[UID,OID, 

DID, Const]

DistributionDistribution
Front end Front end Production & Production & 

Distribution Distribution 
backback--office office 

Collection of Actions Logs Records

Promotion 
Portal

Content
Selection

Mobile Mobile 
distribution, distribution, 

OMA and OMA and 
MPEGMPEG--2121
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Telecom Italia, OMA & MPEGTelecom Italia, OMA & MPEG--21 21 distributiondistribution

AXMEDIS Automated
PRODUCTION
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AXCP Scheduler

AXCP Node
AXCP Node

WEB Server
Playout Server

Web+Strm Server

AX P2P

AXCP GRID

FTP, WS, etc.

AXMEDIS 
DRM Servers

AX P2P Servers
AXCP Node
AXCP Node

Monitoring &
Reporting 

AXCP Editors

Internet, WEB, 
VOD, POD..

Broadcast, IPTV, 
i-TV, VOD, POD,…

Mobiles, PDA, etc.

AXCP Quick Start, 
Your tools commands, 
Workflow systems,…

databases

AXMEDIS content processing, multichannelAXMEDIS content processing, multichannel
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USERsUSERs production and distributionproduction and distribution

Content production tools for Content production tools for 
final users, SIAE trialfinal users, SIAE trial
Set up a service for final usersSet up a service for final users’’, producers , producers 
♦♦ content acquisition and collection from the final content acquisition and collection from the final 

user would, user would, 
Definition of the DRM rules from the final Definition of the DRM rules from the final 
usersusers

♦♦ automated content production, protection and automated content production, protection and 
adaptation adaptation 

♦♦ automated license creationautomated license creation
♦♦ License production on demand, different modelsLicense production on demand, different models
♦♦ Content distribution via distribution portal Content distribution via distribution portal 

with/without DRMwith/without DRM
♦♦ Automated counting of consumed rightsAutomated counting of consumed rights
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Content Enrichment with final usersContent Enrichment with final users

Content Enrichment with AXMEDISContent Enrichment with AXMEDIS
VARIAZIONI         VARIAZIONI         ee--ContentContentPlusPlus
www.variazioni.orgwww.variazioni.org
Content Content 
♦♦ enrichment, several formsenrichment, several forms
♦♦ produced and reproduced on demand at each produced and reproduced on demand at each 

enrichmentenrichment
♦♦ production with DRMproduction with DRM
♦♦ distribution from VARIAZIONI portal and from distribution from VARIAZIONI portal and from 

AXMEDIS P2PAXMEDIS P2P

> than 10 partners + communities> than 10 partners + communities
♦♦ Partners from Spain, Lithuania, Belgium, Partners from Spain, Lithuania, Belgium, Portugal,ItalyPortugal,Italy, Finland, , Finland, 

PortugalPortugal
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audiovisualaudiovisual
♦♦ Master classes of famous Master classes of famous magistersmagisters ((HarmosHarmos))
♦♦ Concerts Concerts 
♦♦ ConferencesConferences
♦♦ Special EventsSpecial Events……

audioaudio
♦♦ ConcertsConcerts
♦♦ LessonsLessons
♦♦ Rehearsals of concertsRehearsals of concerts
♦♦ Popular SongsPopular Songs……

historic documentshistoric documents
♦♦ Programs of concertsPrograms of concerts
♦♦ LettersLetters
♦♦ ScoresScores
♦♦ Images Images 
♦♦ ArticlesArticles
♦♦ Pedagogical Pedagogical 

MaterialMaterial

Content Enrichment and social networkContent Enrichment and social network
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Table of ContentTable of Content

PrefacePreface
What is AXMEDISWhat is AXMEDIS
Market Analysis and OpportunitiesMarket Analysis and Opportunities
State of the Art, Limitations, NeedsState of the Art, Limitations, Needs
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
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AXMEDIS AXMEDIS 
DRM ServersDRM Servers

AXMEDIS Technical ArchitectureAXMEDIS Technical Architecture

Content Content 
CrawlingCrawling

Packaging Packaging 
SupportSupport

Content Content 
ProcessingProcessing

MetadataMetadata
SupportSupport

DRM DRM 
SupportSupport

CommunicCommunic
SupportSupport

Database Database 
SupportSupport

CMSs

AXMEDIS, AXMEDIS, 
MPEGMPEG--21 21 
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Channels and servers

WS, https,
FTP, Webdav,

etc.
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AdaptationAdaptation
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Query Query 
SupportSupport

ContentContent
DescriptorsDescriptors

Plug in Plug in 
ManagerManager

Workflow Workflow 
SupportSupport

AXCP GRID AXCP GRID 
SchedulerScheduler

AXMEDIS (CP) AXMEDIS (CP) 
Content ProcessingContent Processing

Script EditorScript Editor
and Debugand Debug
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Mapping Main Mapping Main AXToolsAXTools on Lifeon Life--Cycle Cycle 
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AXMEDIS Framework for allAXMEDIS Framework for all
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Content DistributorsContent Distributors
Content ProvidersContent Providers
Content Integrator, editorsContent Integrator, editors
IT CompaniesIT Companies
Telecom OperatorsTelecom Operators
BroadcastersBroadcasters
Collecting societiesCollecting societies
AssociationsAssociations
Research institutionsResearch institutions
Cultural InstitutionsCultural Institutions
Etc.Etc.

AXMEDIS 
Framework 
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Can be a very important solution to Can be a very important solution to 
support the distribution of Cross media contentsupport the distribution of Cross media content
♦♦ More interactivity and capabilities for the consumersMore interactivity and capabilities for the consumers
♦♦ Interoperability among devices/content for the consumersInteroperability among devices/content for the consumers
♦♦ Interoperability among DRM  for the consumers and along Interoperability among DRM  for the consumers and along 

the value chainthe value chain
make easier the  B2B market of digital content, and of make easier the  B2B market of digital content, and of 
cross media contentcross media content
♦♦ Composition and DRM managementComposition and DRM management
♦♦ Tracking and monitoring the exploitation of rightsTracking and monitoring the exploitation of rights
♦♦ Simpler B2B Content Trading, costs reduction Simpler B2B Content Trading, costs reduction 
♦♦ High flexibility in business and transaction modelsHigh flexibility in business and transaction models

make easier for make easier for SMEsSMEs to access/survive in the digital to access/survive in the digital 
content marketcontent market
♦♦ Proposed and getting contentProposed and getting content
♦♦ Set up distribution and other business solutions for contentSet up distribution and other business solutions for content
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AUTOMATING the BACKOFFICEAUTOMATING the BACKOFFICE
Lower costs of and enablingLower costs of and enabling
♦♦ content gathering, transcoding/monitoring platform, content gathering, transcoding/monitoring platform, 

production of content on demand with AXCPproduction of content on demand with AXCP
♦♦ integrate cross media content and automatically integrate cross media content and automatically 

managing rights for complex multimedia products managing rights for complex multimedia products 
♦♦ production, B2B distribution, promotion via P2P B2Bproduction, B2B distribution, promotion via P2P B2B

New forms of content and unexploited content: New forms of content and unexploited content: 
♦♦ Making business with cross media content, integratingMaking business with cross media content, integrating HTML, SMIL, HTML, SMIL, 

document, video, etc., no possible up to nowdocument, video, etc., no possible up to now
♦♦ Exploiting the content Exploiting the content ““long taillong tail””

Interoperability, convergence of mediaInteroperability, convergence of media
♦♦ interoperability of content and DRM, Multiinteroperability of content and DRM, Multi--channel distributionchannel distribution
♦♦ access to the same content on several platforms, devices and locaccess to the same content on several platforms, devices and locationsations
♦♦ greater level of security, control of content usage in all channgreater level of security, control of content usage in all channels B2B2Cels B2B2C

DRM, creation new business modelsDRM, creation new business models
♦♦ different business models on the same channel may be used different business models on the same channel may be used 
♦♦ adapting the distribution channel to the users needs and would adapting the distribution channel to the users needs and would 
♦♦ Access to detailed reporting on the exploited rightsAccess to detailed reporting on the exploited rights

Distribute content with Distribute content with 
♦♦ Any B2C: Internet, STB, broadcasting, Mobile, kiosks, Any B2C: Internet, STB, broadcasting, Mobile, kiosks, pdapda, etc. , etc. 
♦♦ P2P to Consumers with the support of DRMP2P to Consumers with the support of DRM
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A unique framework for allA unique framework for all
♦♦Cross Media Content and toolsCross Media Content and tools
♦♦BackofficeBackoffice Automation Automation 
♦♦StandardsStandards
♦♦Open platformsOpen platforms
♦♦ Interoperability on content Interoperability on content 
♦♦ Interoperability on devices/playersInteroperability on devices/players
♦♦ Interoperability on DRMInteroperability on DRM

The added value to your business!The added value to your business!
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Affiliation to the AXMEDISAffiliation to the AXMEDIS
The benefits of the affiliation include the possibility of usingThe benefits of the affiliation include the possibility of using
the AXMEDIS technology and tools (customize them from the AXMEDIS technology and tools (customize them from 
source code), for your business without limitations source code), for your business without limitations 
You can become affiliated with AXMEDIS. You can become affiliated with AXMEDIS. 
The affiliation provides access to The affiliation provides access to 
♦♦ a large amount of information and knowledge a large amount of information and knowledge 
♦♦ full source code AXMEDIS Framework TOOLSfull source code AXMEDIS Framework TOOLS
♦♦ AXMEDIS tools ready to be usedAXMEDIS tools ready to be used
♦♦ Technical reports and documentationTechnical reports and documentation
♦♦ Mailing and discussion lists, wiki portalMailing and discussion lists, wiki portal
♦♦ Training reports and tutorials, videos, slides and docsTraining reports and tutorials, videos, slides and docs
♦♦ Access to  the AXMEDIS workshops and trainingAccess to  the AXMEDIS workshops and training

The affiliation can be performed via the affiliation agreementThe affiliation can be performed via the affiliation agreement
♦♦ information can be recovered from the DVD and on the portalinformation can be recovered from the DVD and on the portal

The affiliation has a small annual fee thatThe affiliation has a small annual fee that
♦♦ can be covered in money or by value, offering contributions to tcan be covered in money or by value, offering contributions to the he 

AXMEDIS Framework for the community.AXMEDIS Framework for the community.
♦♦ Is free of charge for no profit institutionsIs free of charge for no profit institutions
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Click on Click on thesethese linkslinks toto download the download the videosvideos
slide 42: editorslide 42: editor--new5b.wmvnew5b.wmv

♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3643http://www.axmedis.org/documenti/view_documenti.php?doc_id=3643

slide 67: play5slide 67: play5--N.wmvN.wmv
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3645http://www.axmedis.org/documenti/view_documenti.php?doc_id=3645

slide 68: play5slide 68: play5--VIDEOVIDEO--NESI.wmvNESI.wmv
♦♦ httphttp://www.axmedis.org/documenti/view_documenti.php?doc_id=3671://www.axmedis.org/documenti/view_documenti.php?doc_id=3671

slide 69: newslide 69: new--ximxim--anscansc--objectsobjects--withwith--audio.wmvaudio.wmv
♦♦ httphttp://www.axmedis.org/documenti/view_documenti.php?doc_id=3669://www.axmedis.org/documenti/view_documenti.php?doc_id=3669

slide 71: pdaslide 71: pda--playerplayer--medium.wmvmedium.wmv
♦♦ httphttp://www.axmedis.org/documenti/view_documenti.php?doc_id=3668://www.axmedis.org/documenti/view_documenti.php?doc_id=3668

slide 94: satslide 94: sat--distdist--withwith--audio.wmvaudio.wmv
♦♦ httphttp://www.axmedis.org/documenti/view_documenti.php?doc_id=3667://www.axmedis.org/documenti/view_documenti.php?doc_id=3667

slide 100: AXELTEOslide 100: AXELTEO--TEOTEO--STBSTB--demo.wmvdemo.wmv
♦♦ httphttp://www.axmedis.org/documenti/view_documenti.php?doc_id=3670://www.axmedis.org/documenti/view_documenti.php?doc_id=3670

Slide 102:  ELIONSlide 102:  ELION--enduserenduser--nesi.wmvnesi.wmv
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3649http://www.axmedis.org/documenti/view_documenti.php?doc_id=3649

slide 104: bbcslide 104: bbc--user4.wmvuser4.wmv
♦♦ httphttp://www.axmedis.org/documenti/view_documenti.php?doc_id=3672://www.axmedis.org/documenti/view_documenti.php?doc_id=3672

slide 110: siaeslide 110: siae--presentationpresentation--shortshort--July2007July2007--newnew--nov07.wmvnov07.wmv
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3651http://www.axmedis.org/documenti/view_documenti.php?doc_id=3651
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Technical NotesTechnical Notes

AXMEDIS for allAXMEDIS for all
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3108http://www.axmedis.org/documenti/view_documenti.php?doc_id=3108

AXMEDIS Object modelAXMEDIS Object model
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3634http://www.axmedis.org/documenti/view_documenti.php?doc_id=3634

AXMEDIS Automated Content processingAXMEDIS Automated Content processing
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3624http://www.axmedis.org/documenti/view_documenti.php?doc_id=3624

AXMEDIS P2PAXMEDIS P2P
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3612http://www.axmedis.org/documenti/view_documenti.php?doc_id=3612

AXMEDIS DRMAXMEDIS DRM
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3616http://www.axmedis.org/documenti/view_documenti.php?doc_id=3616

AXDRM how to use on a portalAXDRM how to use on a portal
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3616http://www.axmedis.org/documenti/view_documenti.php?doc_id=3616

Video on demand and STB, TEO show caseVideo on demand and STB, TEO show case
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3738http://www.axmedis.org/documenti/view_documenti.php?doc_id=3738

Content on demand on Internet, ELION show caseContent on demand on Internet, ELION show case
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3745http://www.axmedis.org/documenti/view_documenti.php?doc_id=3745
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Technical NotesTechnical Notes

Please stay tuned other technical notes are coming on:Please stay tuned other technical notes are coming on:
♦♦ Satellite distribution, EUTELSAT OPENSKY show caseSatellite distribution, EUTELSAT OPENSKY show case
♦♦ Content recording and production at home, BBC show caseContent recording and production at home, BBC show case
♦♦ Content production and distribution for PDA, ILABS show Content production and distribution for PDA, ILABS show 

casecase
♦♦ Content distribution from server and via P2P, TISCALI show Content distribution from server and via P2P, TISCALI show 

casecase
♦♦ ………………..
♦♦ ……....
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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 and framework and other AXMEDIS technologies and 
functionalities please do not hesitate to contact the functionalities please do not hesitate to contact the 
project coordinatorproject coordinator

Prof. Paolo Nesi, Ph.D.Prof. Paolo Nesi, Ph.D.
DISITDISIT--DSI, Department of Systems and Informatics DSI, 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 Firenze, Italy Via S. Marta 3, 50139 Firenze, Italy 
Email: Email: nesi@dsi.unifi.itnesi@dsi.unifi.it
Web: http://Web: http://www.AXMEDIS.orgwww.AXMEDIS.org
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IST-2-511299

Automating Production of Cross Media Content 
for Multi-channel Distribution
www.axmedis.org

AXMEDIS Overview on AXMEDIS Overview on 
Content ProductionContent Production
David Fuschi, Paolo Nesi,

Pierfrancesco Bellini,
Ivan Bruno, Lorenzo Sutton

http://www.axmedis.org/
version 1.6

February 2008, User Group Meeting 
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The processThe process
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AXMEDIS ArchitectureAXMEDIS Architecture
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Please download AXMEDIS Tools Please download AXMEDIS Tools 

AXMEDIS PC player:AXMEDIS PC player:
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3715http://www.axmedis.org/documenti/view_documenti.php?doc_id=3715

AXMEDIS PC player with SKINAXMEDIS PC player with SKIN
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3716http://www.axmedis.org/documenti/view_documenti.php?doc_id=3716

AXMEDIS PC player, Active X and .NetAXMEDIS PC player, Active X and .Net
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3717http://www.axmedis.org/documenti/view_documenti.php?doc_id=3717

AXMEDIS PC player for EUTELSAT OPENSKY:AXMEDIS PC player for EUTELSAT OPENSKY:
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3767http://www.axmedis.org/documenti/view_documenti.php?doc_id=3767

AXMEDIS Editor:AXMEDIS Editor:
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3720http://www.axmedis.org/documenti/view_documenti.php?doc_id=3720

AXMEDIS content production tools (includes the above AXMEDIS content production tools (includes the above 
AXMEDIS Editor):AXMEDIS Editor):
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3722http://www.axmedis.org/documenti/view_documenti.php?doc_id=3722

PDA player:PDA player:
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3627http://www.axmedis.org/documenti/view_documenti.php?doc_id=3627

PDA content:PDA content:
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3748http://www.axmedis.org/documenti/view_documenti.php?doc_id=3748

P2P Client tool AXEPTool:P2P Client tool AXEPTool:
♦♦ http://www.axmedis.org/documenti/view_documenti.php?doc_id=3739http://www.axmedis.org/documenti/view_documenti.php?doc_id=3739
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AXMEDIS AXMEDIS ModelModel
AXMEDIS ObjectsAXMEDIS Objects
♦♦ MPEG21 Digital Item with a specific structureMPEG21 Digital Item with a specific structure
♦♦ Can be protectedCan be protected
♦♦ Has several kinds of metadataHas several kinds of metadata
♦♦ Any metadata and descriptor can be includedAny metadata and descriptor can be included
♦♦ Any ID can be included: AXOID, ISBN, ISRC, Any ID can be included: AXOID, ISBN, ISRC, 

ISANISAN……
♦♦ Can embed or refer resources and other AXMEDIS Can embed or refer resources and other AXMEDIS 

objectsobjects
AXMEDIS Objects Kinds AXMEDIS Objects Kinds 
♦♦ Basic Basic –– with resources and the related metadatawith resources and the related metadata
♦♦ Composite Composite –– containing / referencing other Basic or containing / referencing other Basic or 

Composite AXMEDIS Objects Composite AXMEDIS Objects 
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AXMEDIS AXMEDIS SingularitiesSingularities
StructureStructure
♦♦ Hierarchical with one level for resourcesHierarchical with one level for resources
♦♦ Hierarchical with more levels for embedded Hierarchical with more levels for embedded 

AXMEDIS objectsAXMEDIS objects

ProtectionProtection
♦♦ AXMEDIS Objects can be protectedAXMEDIS Objects can be protected
♦♦ DRM with MPEGDRM with MPEG--21 REL21 REL

MetadataMetadata
♦♦ AXMEDIS Objects have metadata not their AXMEDIS Objects have metadata not their 

componentscomponents
♦♦ AXMEDIS Objects metadata are always accessibleAXMEDIS Objects metadata are always accessible
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AXMEDIS Object ModelAXMEDIS Object Model

AxObjectAxObject

AxOIDAxOID

AxMetadataAxMetadataAxMetadataAxMetadataAxMetadataAxMetadata

AxMetadataAxMetadataAxMetadataAxMetadataAxContentAxContent

AxInfoAxInfo

AxDublinCoreAxDublinCore

AxResourceAxResource

AxObjectAxObject

mandatorymandatory
special B2B metadataspecial B2B metadata

resource embeddingresource embedding

unique unique 
identificationidentification

content descriptioncontent description

AxReferredAxReferred
ObjectObject linklink

hierarchical compositionhierarchical composition

external content referencingexternal content referencing

MPEG21
Digital Item
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MDMD
Ref to Ref to 

ProtectedProtected
Digital ContentDigital Content

AXMEDIS hierarchical objectsAXMEDIS hierarchical objects

MDMD
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Protected Protected 

Digital ContentDigital Content

Nesting levels of ObjectsNesting levels of Objects References to external ObjectsReferences to external Objects
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Metadata Metadata -- AxInfoAxInfo

The The AxInfoAxInfo containscontains B2B and AXMEDIS B2B and AXMEDIS specificspecific
metadata metadata 
♦♦ ObjectCreatorsObjectCreators (ID, (ID, NameName, Company, , Company, NationalityNationality, etc.), etc.)
♦♦ OwnerOwner (ID, Company etc.)(ID, Company etc.)
♦♦ DistributorDistributor (ID, (ID, NameName, Company, etc.), Company, etc.)
♦♦ ObjectObject versionversion & & revisionrevision
♦♦ ObjectStatusObjectStatus, , ObjectTypeObjectType
♦♦ IsPromoOfIsPromoOf ((AXOIDsAXOIDs))
♦♦ HistoryHistory of of objectobject productionproduction
♦♦ WorkflowWorkflow informationinformation
♦♦ FingerprintsFingerprints algorithmsalgorithms usedused
♦♦ Internal Internal PotentialPotential AvailableAvailable RightsRights (the (the rightsrights ownedowned) ) 
♦♦ PotentialPotential AvailableAvailable RightsRights (the (the rightsrights on sell)on sell)
♦♦ Metadata Metadata certificationcertification and statusand status
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Metadata Metadata –– DublinDublin CoreCore

Dublin Core MetadataDublin Core Metadata are a standard set of are a standard set of 
metadata usable for multimedia cataloguingmetadata usable for multimedia cataloguing
15 basic elements15 basic elements
♦♦ title, creator, contributor, description, coverage, format, datetitle, creator, contributor, description, coverage, format, date, , 

identifier, language, publisher, rights, source, subject, type, identifier, language, publisher, rights, source, subject, type, 
relationrelation

Other elements and derived elementsOther elements and derived elements
♦♦ abstract, audience, available, abstract, audience, available, conformsToconformsTo, , dateAccepteddateAccepted, , ……

Any other descriptor can be includedAny other descriptor can be included

See Technical note on See Technical note on AXMEDIS Object modelAXMEDIS Object model
http://www.axmedis.org/documenti/view_documenti.http://www.axmedis.org/documenti/view_documenti.

php?doc_id=3634php?doc_id=3634
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The Cross Media Content ModelThe Cross Media Content Model
simple files: simple files: 
♦♦ audio, audio, videovideo, images, documents, animations, , images, documents, animations, gamesgames, etc.;, etc.;
♦♦ any combinations of cross media with presentation formalized in any combinations of cross media with presentation formalized in 

HTML, SMIL, MPEGHTML, SMIL, MPEG--4, Flash, XML, etc.;4, Flash, XML, etc.;
♦♦ hypermedia with internal and external links;hypermedia with internal and external links;
♦♦ menus, collections, lists, etc. menus, collections, lists, etc. 

reference to external files and/or other reference to external files and/or other 
AXMEDIS objects as AXMEDIS objects as URIsURIs and links; and links; 
content with a large variety of information content with a large variety of information 
associated to single resources and/or associated to single resources and/or 
content collections.content collections.
♦♦ any metadata, classification information, Dublin Core, etc.;any metadata, classification information, Dublin Core, etc.;
♦♦ any descriptors such as fingerprint, technical information, MPEGany descriptors such as fingerprint, technical information, MPEG--7, 7, 

XML, etc.;XML, etc.;
♦♦ any identifications: AXOID, UUID, ISBN, ISMN, ISRC, ISAN, etc.any identifications: AXOID, UUID, ISBN, ISMN, ISRC, ISAN, etc.
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The Cross Media Content ModelThe Cross Media Content Model
collections as lists or hierarchically collections as lists or hierarchically 
organized files, collections/packages, organized files, collections/packages, 
AXMEDIS objects (nesting levels) AXMEDIS objects (nesting levels) 
♦♦ on which users may navigate, make queries on the basis of metadaon which users may navigate, make queries on the basis of metadata ta 

of single components or files; of single components or files; 
♦♦ with HTML and/or SMIL as presentation layers to provide interactwith HTML and/or SMIL as presentation layers to provide interactivity ivity 

to users, etc.;to users, etc.;
♦♦ with files and internal nested packages protected in different mwith files and internal nested packages protected in different manners anners 

with different algorithms, or selectively nonwith different algorithms, or selectively non--protected;protected;

AXMethodsAXMethods JavaScript to add narrative JavaScript to add narrative 
capabilities and semantics, and in general to capabilities and semantics, and in general to 
make more intelligent and interactive the make more intelligent and interactive the 
content package behavior. content package behavior. 
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An example to wrap it all up An example to wrap it all up 

Music AlbumMusic Album
AxInfoAxInfo

Rights OwnerRights Owner
ProducerProducer
DistributorDistributor

DublinCoreDublinCore
TitleTitle
GenreGenre
AuthorsAuthors

Album CoverAlbum Cover

OtherOther
DescriptionsDescriptions
((e.g.e.g. MPEG7)MPEG7)

Rights OwnerRights Owner
ProducerProducer
DistributorDistributor

ImageImage
AuthorAuthor
SizeSize

ResourceResource
JPG imageJPG image

Album Lyrics Album Lyrics (printable)(printable)
Rights OwnerRights Owner
ProducerProducer
DistributorDistributor

DocDoc
AuthorsAuthors
FormatFormat

ResourceResource
PDFPDF

Album TracksAlbum Tracks
Rights OwnerRights Owner
ProducerProducer
DistributorDistributor

Audio Audio 
collectioncollection
Time Time 
lengthlength

mp3mp3 mp3mp3 mp3mp3 mp3mp3 mp3mp3

tracktrack tracktrack tracktrack tracktrack tracktrack
…… …… …… …… ……

Bonus Bonus 
videovideo
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t

Backstage Backstage 
VideoVideo
Rights OwnerRights Owner
ProducerProducer
DistributorDistributor

VideoVideo
GenreGenre
AuthorsAuthors

Subtitles LanguagesSubtitles Languages
Playing timePlaying time
ResolutionResolution

ResourceResource
MPEG2 VideoMPEG2 Video

Metadata will be Metadata will be 
always accessible always accessible 
for indexing and for indexing and 
queryingquerying
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AXMEDIS AXMEDIS EditorEditor
The AXMEDIS Editor is an application allowingThe AXMEDIS Editor is an application allowing
♦♦ manual production of AXMEDIS objectsmanual production of AXMEDIS objects
♦♦ Inspection/change of automatically produced objectsInspection/change of automatically produced objects
♦♦ finishing AXMEDIS objects prefinishing AXMEDIS objects pre--produced automaticallyproduced automatically
♦♦ Protection of AXMEDIS objects Protection of AXMEDIS objects 
♦♦ Storing AXMEDIS objects into the AXMEDIS databaseStoring AXMEDIS objects into the AXMEDIS database
♦♦ Query and load AXMEDIS objects from the databaseQuery and load AXMEDIS objects from the database

Internal AXMEDIS Server

AXMEDIS Editor
Creators PCs

AXMEDIS
Database

Query Support

Workflow Manager

CMS
Crawling

P2P
Network 

CMSDB
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AXMEDIS EditorAXMEDIS Editor

Metadata editor, Metadata Metadata editor, Metadata mappermapper: : 
AXINFO, DC ++AXINFO, DC ++

Resource player/viewer: Resource player/viewer: 
Images, video, audio, doc, HTML, SMIL, MPEGImages, video, audio, doc, HTML, SMIL, MPEG--44

visual editor: visual editor: 
SMIL, synchronization, presentationSMIL, synchronization, presentation

Behavior editor, Behavior editor, 
AXmethodsAXmethods: Business logic, extended JavaScript, ....a huge range of funct: Business logic, extended JavaScript, ....a huge range of functionalitiesionalities

DRM Editor: DRM Editor: 
license editor, productionlicense editor, production
of licensesof licenses

Protection editor: Protection editor: 
how to protect the object,how to protect the object,
DES, AES, etc..DES, AES, etc..

Workflow: Workflow: 
content production status,content production status,
flags, etc.flags, etc.

In the short future:In the short future:
Scenarios Editor to designScenarios Editor to design
links oflinks of SMILsSMILs etcetc
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AXMEDIS 
Database

AXMEDIS EditorAXMEDIS Editor

Collection of 
AXMEDIS 

plug ins

AXMEDIS 
Database

AXMEDIS 
P2P

AXMEDIS Workflow AXMEDIS Workflow 
Management SystemManagement System

AXMEDIS AXMEDIS 
DRMDRM

controlcontrol

Prod/grantProd/grant
LL

PP
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Example on the Editor usage, in the roomExample on the Editor usage, in the room

Creation of an object via drag and drop resources into Creation of an object via drag and drop resources into 
the AXMEDIS Editorthe AXMEDIS Editor
♦♦ single resources can be player immediatelysingle resources can be player immediately
♦♦ SMIL/HTML may have INTERNAL references to callSMIL/HTML may have INTERNAL references to call

resources, other SMIL/HTML files, external hyperlinks  resources, other SMIL/HTML files, external hyperlinks  
activation of AXMETHODSactivation of AXMETHODS

♦♦ FLASH may have INTERNAL references to activate FLASH may have INTERNAL references to activate 
AXMETHODSAXMETHODS

AXmethodsAXmethods may may 
♦♦ put in execution/play resources, presentationsput in execution/play resources, presentations
♦♦ communicate with files and channelscommunicate with files and channels
♦♦ get information from databaseget information from database
♦♦ create other objects and/or internal resourcecreate other objects and/or internal resource
♦♦ enrich/analyze/query the AXMEDIS object itselfenrich/analyze/query the AXMEDIS object itself
♦♦ etc..etc..
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Example on the Editor usage, in the roomExample on the Editor usage, in the room

Usage of a produced objects:Usage of a produced objects:
♦♦ SMIL objects with videos on secrete cameraSMIL objects with videos on secrete camera
♦♦ SMIL object with video of XIMSMIL object with video of XIM

Production of Production of 
♦♦ objects with HTML and SMILobjects with HTML and SMIL
♦♦ objects with nested AXMEDIS objectsobjects with nested AXMEDIS objects

Show of the usage of the:Show of the usage of the:
♦♦ Query support to access at the AXMEDIS databaseQuery support to access at the AXMEDIS database
♦♦ Metadata editor Metadata editor 
♦♦ Resources playerResources player
♦♦ Visual editor: SMILVisual editor: SMIL
♦♦ Protection information editorProtection information editor
♦♦ Behavioral editor for Behavioral editor for AXMethodsAXMethods
♦♦ etc.etc.
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Some Snapshots from the examples shownSome Snapshots from the examples shown
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AXMEDIS Content Processing GRIDAXMEDIS Content Processing GRID
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Content Processing ApplicationsContent Processing Applications
AXMEDIS allows you to reduce costs and increase AXMEDIS allows you to reduce costs and increase 
efficiency of your content management. efficiency of your content management. 
Automating Automating back office content back office content 
production/protection and distributionproduction/protection and distribution
♦♦ Open and secure architecture for content production, processing,Open and secure architecture for content production, processing,

protection and enrichment, based on a scalable GRID modelprotection and enrichment, based on a scalable GRID model
♦♦ Maximum flexibility with Maximum flexibility with 

AXMEDIS content processing GRID LanguageAXMEDIS content processing GRID Language
Uses Uses pluginsplugins for content adaptation/transcoding for multifor content adaptation/transcoding for multi--
channel production, fingerprinting, processing profiles, etc.channel production, fingerprinting, processing profiles, etc.

AXCP GRID solution allows automated AXCP GRID solution allows automated 
management of: management of: 
♦♦ content, metadata and licensing information, etc., content, metadata and licensing information, etc., 

AXCP tools can be integrated and controlled by AXCP tools can be integrated and controlled by 
your applications and/or workflow management your applications and/or workflow management 
systems. systems. 

www.AXMEDIS.org, Paolo Nesi, February 2008 152

AXMEDIS CP GRID toolsAXMEDIS CP GRID tools

AXCP Rules can be:AXCP Rules can be:
♦♦ activated for content processing on any AXCP Node as well as on activated for content processing on any AXCP Node as well as on a single a single 

computercomputer
♦♦ used/parameterized to produce content on demand or to be integraused/parameterized to produce content on demand or to be integrated in your ted in your 

content factorycontent factory
♦♦ activated from your Workflow Management System or from any otheractivated from your Workflow Management System or from any other

applicationapplication
♦♦ activated by changes in remote objects and queries in the local activated by changes in remote objects and queries in the local database and database and 

on the P2P network.on the P2P network.

AXCP Nodes allow to be controlled by an AXCP AXCP Nodes allow to be controlled by an AXCP 
Scheduler. The stand alone version of the AXCP Scheduler. The stand alone version of the AXCP 
Node can be used for executing AXCP Rules for adNode can be used for executing AXCP Rules for ad--
hoc processing and activation without demanding hoc processing and activation without demanding 
their allocation and scheduling to the AXCP their allocation and scheduling to the AXCP 
Scheduler.Scheduler.
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AXMEDIS CP GRID toolsAXMEDIS CP GRID tools

AXCP Scheduler to allocate and manage AXCP AXCP Scheduler to allocate and manage AXCP 
Rules on Nodes: Rules on Nodes: 
♦♦ scheduling and balancing jobs/processes on AXCP Nodesscheduling and balancing jobs/processes on AXCP Nodes
♦♦ activating jobs as sporadic and periodic tasksactivating jobs as sporadic and periodic tasks
♦♦ monitoring progress of production processes and their status, etmonitoring progress of production processes and their status, etc.  c.  

AXCP Rule Editor allows you to produce, debug, AXCP Rule Editor allows you to produce, debug, 
test and validate AXCP Rules to execute them on test and validate AXCP Rules to execute them on 
AXCP NodesAXCP Nodes
AXCP Quick Start allows you to activate Rules in AXCP Quick Start allows you to activate Rules in 
simple manner by passing them parameters; simple manner by passing them parameters; 
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Content and metadata accessesContent and metadata accesses

CMSsCMSs and databases  and databases  
♦♦ ORACLE, XML databases, ORACLE, XML databases, TaminoTamino, , eXacteXact, Lobster, Lobster®®, , MySQLMySQL, , 

MSSQL, HP DMP, ODBC, etc. MSSQL, HP DMP, ODBC, etc. 
Operating systems files  Operating systems files  
♦♦ MS Windows MS Windows 

Protocols  Protocols  
♦♦ SQL, Web Services, FTP, HTTP, SQL, Web Services, FTP, HTTP, WebDAVWebDAV, SMB, Gopher, , SMB, Gopher, 

NNTPNNTP
Formats Formats 
♦♦ MXF, MXF, NewsMLNewsML, IMS SCORM, MPEG, IMS SCORM, MPEG--21, etc.21, etc.

FocuseekFocuseek crawling tool  crawling tool  
♦♦ file system DB2, Oracle, file system DB2, Oracle, MySQLMySQL, ODBC, IMAP4, POP3, , ODBC, IMAP4, POP3, 

WebDAVWebDAV, RSS, etc., RSS, etc.
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Table of ContentTable of Content
Introduction on content production in Introduction on content production in 
AXMEDISAXMEDIS
AXMEDIS Model, AXOMAXMEDIS Model, AXOM
AXMEDIS Editor / Database queryAXMEDIS Editor / Database query
AXMEDIS Automated Content ProcessingAXMEDIS Automated Content Processing
♦♦ Crawling, accessing CMS Crawling, accessing CMS ……..
♦♦ Adapting, transcoding, processingAdapting, transcoding, processing……..
♦♦ Protecting, licensing, DRM, Protecting, licensing, DRM, ……..

Massive execution on GRIDMassive execution on GRID
AXMEDIS Publishing ToolsAXMEDIS Publishing Tools
♦♦ Distribution via Servers and/or P2PDistribution via Servers and/or P2P
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AXCP functionalities 1/2 AXCP functionalities 1/2 

Firing and control activities for AXCP rulesFiring and control activities for AXCP rules
Content and metadata access, ingestion and gathering, Content and metadata access, ingestion and gathering, 
management and retrieval, mapping, metadata models management and retrieval, mapping, metadata models 
and processingand processing
Content Processing for audio videos, document, images, Content Processing for audio videos, document, images, 
and any files and any files 
♦♦ Text/Document processing, adaptation and transcodingText/Document processing, adaptation and transcoding
♦♦ Audio / Video / Image Processing, adaptation and transcodingAudio / Video / Image Processing, adaptation and transcoding
♦♦ Digital File Fingerprint and recognitionDigital File Fingerprint and recognition
♦♦ Extraction of Descriptors Extraction of Descriptors ……

Content Composition Presentation and Interactive Content Composition Presentation and Interactive 
modelsmodels
Multimedia and cross media adaptation/processingMultimedia and cross media adaptation/processing
General Information Processing General Information Processing 
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AXCP functionalities 2/2AXCP functionalities 2/2

Communication CapabilitiesCommunication Capabilities
Workflow management Production Process Workflow management Production Process 
Content Packages, Media Containers and DRM Content Packages, Media Containers and DRM 
Content Formatting Content Formatting 
Profiling and their managementProfiling and their management
Content Adaptation ProcessContent Adaptation Process
Content Protection and DRM, Licensing and DRMContent Protection and DRM, Licensing and DRM
Content Publication and Distribution Content Publication and Distribution 
Distribution and control of P2P networkDistribution and control of P2P network

For each item in the AXCP technical note there is a list for For each item in the AXCP technical note there is a list for 
supported formats and protocols:supported formats and protocols:

http://www.axmedis.org/documenti/view_dochttp://www.axmedis.org/documenti/view_doc
umenti.php?doc_id=3624umenti.php?doc_id=3624
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Extraction of descriptors from contentExtraction of descriptors from content
Each file characterized by a numerical model Each file characterized by a numerical model 
describing its content according to different describing its content according to different 
dimensions of perceptiondimensions of perception
Models can be used to compute similarity Models can be used to compute similarity 
between filesbetween files
Application:Application:
♦♦ classificationclassification
♦♦ recommendationrecommendation
♦♦ Playlist generationPlaylist generation
♦♦ Clustering of collectionsClustering of collections
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Automated Automated 
♦♦ production of interactive content (SMIL and HTML based) with production of interactive content (SMIL and HTML based) with 

several resources, audio, video, images, docs, MPEGseveral resources, audio, video, images, docs, MPEG--4, etc. 4, etc. 
♦♦ production/adaptation for PC and PDAproduction/adaptation for PC and PDA
♦♦ load/save of AXMEDIS objects from/to AXMEDIS databaseload/save of AXMEDIS objects from/to AXMEDIS database
♦♦ protection of contentprotection of content
♦♦ production of licenses according to business modelsproduction of licenses according to business models

Tools usedTools used
♦♦ AXMEDIS Editor for producing AXMEDIS objects and revising AXMEDIS Editor for producing AXMEDIS objects and revising 

themthem
♦♦ AXMEDIS players for PC, PDA for showing  themAXMEDIS players for PC, PDA for showing  them
♦♦ AXCP Editor for producing the AXCP RulesAXCP Editor for producing the AXCP Rules
♦♦ AXCP Scheduler and nodes for executing scriptsAXCP Scheduler and nodes for executing scripts
♦♦ AXDRM for protecting content and DRMAXDRM for protecting content and DRM

Examples shown in live during the meetingExamples shown in live during the meeting
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Some Snapshots from the examples shownSome Snapshots from the examples shown
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Table of ContentTable of Content
Introduction on content production in Introduction on content production in 
AXMEDISAXMEDIS
AXMEDIS Model, AXOMAXMEDIS Model, AXOM
AXMEDIS Editor / Database queryAXMEDIS Editor / Database query
AXMEDIS Automated Content ProcessingAXMEDIS Automated Content Processing
♦♦ Crawling, accessing CMS Crawling, accessing CMS ……..
♦♦ Adapting, transcoding, processingAdapting, transcoding, processing……..
♦♦ Protecting, licensing, DRM, Protecting, licensing, DRM, ……..

Massive execution on GRIDMassive execution on GRID
AXMEDIS Publishing ToolsAXMEDIS Publishing Tools
♦♦ Distribution via Servers and/or P2PDistribution via Servers and/or P2P
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Key Issue: dynamic and real time Key Issue: dynamic and real time 

Devices and content delivery formats are not staticDevices and content delivery formats are not static
♦♦ Emerging devices and formats Emerging devices and formats 
♦♦ Dynamic market in terms of possibilities and content types Dynamic market in terms of possibilities and content types 

and formatsand formats

Required: Flexible Software Tools Required: Flexible Software Tools 
♦♦ Support of numerous content types and formatsSupport of numerous content types and formats
♦♦ Support of different devicesSupport of different devices

OnOn--demand distribution: demand distribution: 
♦♦ Production on the basis of requests and profiling (user device, Production on the basis of requests and profiling (user device, 

network, etc.), etc.network, etc.), etc.
♦♦ Request depending adaptation and processingRequest depending adaptation and processing
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Key Issue: dynamic and real time Key Issue: dynamic and real time 

MultiMulti--channel distributionchannel distribution
♦♦ Differing receiving devicesDiffering receiving devices
♦♦ Differing distribution modalities Differing distribution modalities 
♦♦ Multiple interoperable Multiple interoperable DRMsDRMs, license chain processing, license chain processing

Content monitoring Content monitoring 
♦♦ Broadcast channels and networks, Broadcast channels and networks, 
♦♦ PeerPeer--ToTo--Peer networks, Websites, etc.Peer networks, Websites, etc.
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Content ProcessingContent Processing
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AXMEDIS 
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AXCP for profiling and Production On DemandAXCP for profiling and Production On Demand
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Rule Editor
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Examples shown in live during the meetingExamples shown in live during the meeting

Automated Automated 
♦♦ Activation of AXCP Rules on an instance of the AXCP GRIDActivation of AXCP Rules on an instance of the AXCP GRID
♦♦ Production, adaptation, protection of contentProduction, adaptation, protection of content
♦♦ publication on distribution servers and on AXMEDIS P2P accordingpublication on distribution servers and on AXMEDIS P2P according

to business modelsto business models
♦♦ Licensing and DRMLicensing and DRM

ToolsTools
♦♦ AXCP for executing RulesAXCP for executing Rules
♦♦ AXCP Quick Starter for immediate and simple activation of AXCP AXCP Quick Starter for immediate and simple activation of AXCP 

rulesrules
♦♦ AXP2P for publication of AXMEDIS objects. You can access to themAXP2P for publication of AXMEDIS objects. You can access to them

by joining the P2P networkby joining the P2P network
♦♦ AXDRM for protecting content and DRMAXDRM for protecting content and DRM

See the last slide to get the links at the tools to be See the last slide to get the links at the tools to be 
downloaded.downloaded.
You can test some of the AXMEDIS show cases You can test some of the AXMEDIS show cases 
fromfrom: : http://www.axmedis.org/comhttp://www.axmedis.org/com
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Some Snapshots from the examples shownSome Snapshots from the examples shown
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Snapshots of the GRID at workSnapshots of the GRID at work
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Mapping Main Mapping Main AXToolsAXTools on Lifeon Life--Cycle Cycle 
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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 and framework and other AXMEDIS technologies and 
functionalities please do not hesitate to contact the functionalities please do not hesitate to contact the 
project coordinatorproject coordinator

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


