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What is AXMEDIS ? /E §§

AXMEDIS is a consortium/project of the European
Commission proposed by companies and institutions
to solve a set of problems in the area of e-commerce of
digital content
+ approved by the EC for reaching specific objectives, among
them the creation of an Open Platform for the digital content
production, protection and distribution.

+ partially funded by the EC and partially from the Companies
and Institutions involved

Start: 1st September 2004

Cost: about 14 Meuro, >8 Meuro of Funding
About 200 people are working on AXMEDIS every day
More than 35 partners (contractors and affiliated)
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Growing and numbers @

® AXMEDIS started in Sept 2004 with fewer partners
¢ GIUNTI, TISCALI, EUTELSAT, HP, AFI, SEJER, etc.
¢ Univ. Florence, Univ. Leeds, FHG, Univ. Politecnica Catalogna,
Univ. Reading, etc.
@ Added 10 more partners in the December 2006:
¢ BBC, TEO, ELION, TI, SDAE
¢ MBI, VRS, KTU, ETRI, PKU
e Added Affiliated partners:

¢ SIAE, PENTEX, GESFOR, MAAT-G, FIA, RIGEL,
HEXAGLOBE, Focuseek, Al2, TELSEY

® Now

¢ >700 AXMEDIS technical documents/tools have been
downloaded

¢ >1.2 Millions of accesses

www.AXMEDIS.org, Paolo Nesi, February 2008

Objectives =

@ exploiting new models, methods and tools for
content production, protection and distribution
¢+ Content more
interactive: ..... cross media, multimedia
interoperable: ....device, DRM, formats

@ reduction of costs for content production,
management and distribution considering activities
of B2B and B2C

@ Supporting massive processing for content
production and distribution (on demand)
e Harmonize B2B and B2C
¢ Enforcing flexibility in business and transaction models
¢ Integration of B2B and B2C areas

+ Modeling secure/legal P2P content sharing for both B2B and
B2C

® Create the AXMEDIS Framework for all

www.AXMEDIS.org, Paolo Nesi, February 2008 8
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Applications and Customers ,E -w?f\\

@ Applicative areas of AXMEDIS automation
¢ Entertainment, edutainment, infotainment, educational, etc.

Real-time and non-real-time content production, distribution and
sharing

Internet, P2P, broadcast, IPTV, mobiles, DVB-T, DVB-S, DVB-H,
etc.

¢ And also:
banking, governmental, military and healthcare

® AXMEDIS Customers

+ content management, production, protection and distribution
Broadcasters, satellite, terrestrial, etc.
Telecom operators, multichannel operators
Content producers, editors, publishers
Collecting societies
Multimedia and cross media archives and WEB Portals
Etc.

www.AXMEDIS.org, Paolo Nesi, February 2008

Technical Applications ,E -E

@ General content management and processing

® Multi-channel production and distribution:
broadcasting, IP/Internet, WEB sites, P2P, mobile, PDA,
IPTV, interactive TV and channels, etc.

@ Multi-channel experience for customers

® Video on Demand (VOD), and production on demand
solutions

@ Control of P2P content sharing and distribution,
involving your customers in distribution (super-
distribution)

® Involve customers and final users in content production
and social networking

@ interoperable DRM (MPEG-21, OMA, etc.)
® different business models and/or transactions on the

same distribution channels: pay per play, monthly rate,
preview, renting, advertising, etc.

7‘ www.AXMEDIS.org, Paolgi Nesi, February 2008 10
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Automating Content/Metadata Life-Cycle

customizations
languages
GRID solutions
P2P sharing

processing

Active Search ' 1
: Protection ’
Gathering|[ CMS [—] .

s
Data Collect
Reporting
tools Enrichment
Interop. DRM
databases Authorin —
Profiling Statistics

standards

workflow

flexibility

plug-ins

webservices

optimisation

www.AXMEDIS.org, Paolo Nesi, February 2008

[Content Producers],_

[Content Providers ‘“\h

Jd . @

i

2 _AY
[ X Content provider)

I ey 4
[Collecting Societies] i1

8

Xte)

Content Integrators

i-TVs
B STB
B5E AXMEDIS
— Portal
D S
www.AXMEDIS.org, Paolo Nesi, February 2008 12




AXMEDIS slides,

www.axmedis.org

http://www.axmedis.org

Activities & relations
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@ Enhance the interactivity and content forms
¢ cross media and simple resources
e Enabling interoperability among different
¢ distribution channels (TV, PDA, mobile, kiosks, broadcasting,..)

+ DRMs (digital rights management) models (e.g., MPEG-21, OMA,
Windows DRM, etc.),

make possible translations among license formats
e Harmonize B2B and B2C
+ Enforce flexibility in business and transaction models
¢ Insertion of DRM into B2B, integration of B2B and B2C
+ Facilitate the passage from Contract to Digital Licenses and viceversa
+ Insertion of DRM domain management for Business and final users
e Enabling the production and processing
¢ atlow costs and in a scalable manner with GRID technology
e Enabling secure/legal P2P content sharing for both
¢ B2Band B2C
@ Reuse and improve standards, remaining open and expansible
¢ Adoption and extension of MPEG-21 and OMA

www.AXMEDIS.org, Paolo Nesi, February 2008
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content production and distribution,
AXFW

¢ Improve standards

+ Development of the AXFW

¢ Make the AXFW open, expansible and accessible to
all

¢ Open the Affiliation Programm to access at the
AXFW

Set up of trials and demonstrators

www.AXMEDIS.org, Paolo Nesi, February 2008
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Trend of Paid On Line Content @ =

Publishing
Other 4
19% e ﬁ
Music
3% Games

7%

€ million 2006 | 2007 | 2008 | 2009
Publishing 268 | 326 | 30 | 403
Video g | 133 | 18 | 244
Games a6 | 485 | 60 | 762
Music 269 452 652 836
Other’ 438 | aw7 | s | s
lgfil Samiizit 1441 | 1883 | 2336 | 2785
revenues

Source: JupiterResearch - European Paid Content and

Services Forecast
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Needs and the cure

)'d @ Lower costs for

¢ production (packaging, protection,
management, advertising, etc.), distribution
and advertising

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

¢ P2P distribution

@ Automation is THE cure/solution to
¢ reduce the costs

¢ make the long tail access possible and
convenient for all

www.AXMEDIS.org, Paolo Nesi, February 2008
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Contingency smedis

e Trend of the market for digital content:

*
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e High demands on
® Issues on DRM

e Massive processing in content production and
distribution, and in license processing and event
tracking

® These are areal challenge for many industries that are

discovering the complexity of managing large digital

content factories and distribution chains.

A User’s Trends E "";

M ® We can see that they

Audio and Video distribution growing

Issues regarding the market loss for piracy (60-80%)
Issues regarding the P2P as primary source of piracy
High costs of content production and distribution
long tail of content (the low of 80/20, 60/40)

High business risks

content interactivity
interoperability of content and devices
tools for cultural valorization of content

Legal and technical capabilities
Lack of interoperability, openness
Flexibility in the business and transaction models

www.AXMEDIS.org, Paolo Nesi, February 2008

Spend more time on PC/games console

Spend more money and time on i-TV
Cultural/educational, infotainment programs
Thematic information

Are more attracted by new content models and usages

Are more attracted by new devices

Are interested in personal content publishing and sharing
YouTube, Video Google, etc.,

Are interested in Personal TV, personal realities,

Are interested in interactive and interoperable content

Are interested in home media centers and content
management,

Etc,

www.AXMEDIS.org, Paolo Nesi, February 2008 26
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Not enough interactivity and interof

X ® Cross Media Content examples are:
¢ Interactive training material
¢ documents with hyperlinks
¢ interactive content in which the user may navigate

e DVDs, WEB pages, eBooks, etc.
¢ mainly audio visual or textual

allow the inclusions of Simple Games (only DVD) @
mainly for physical distribution (e.g., DVD) “

eBooks and WEB pages are only digital distribution
low or absent interoperability among devices and distribution channels

L R R 2 2

® AXMEDIS Innovations

¢ more interactivity and interoperability among devices/players
Content moving among devices and player
The same content on difference devices
different media inside

+ flexibility in creating content packages

.

www.AXMEDIS.org, Paolo Nesi, February 2008

Traditional value chain Issues, state of the @ { @

@ The protection is performed just before distribution
+ By the distributor or
¢ By a specialized third party company as a service
e The B2B areas are (production, integration, etc.):
¢ Considered trusted
+ Based on paper contracts

+ Contracts are produced on the basis of a limited and not standard
terminology, so that they are not easy interpreted and transported on
other media, or channels, etc.

@ Producers and integrators have no control about what is done
on the content in the last phase of distribution:
¢ authors and producers cannot verify, they may ask
¢ integrators cannot verify, they may ask at the business partners
¢ Etc.
® The distributors:
+ control the selling of content, mainly with conditional access systems
+ do not control/verify the exploitation of each single rights

www.AXMEDIS.org, Paolo Nesi, February 2008 30
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respected

respected

¢ Registration of users

¢ Control of users

solutions

www.AXMEDIS.org, Paolo Nesi, February 2008

Market solutions viz

To prevent the non-authorized rights exploitation by
who has not acquired the rights

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

¢ To who has been authenticated/certified
¢ To do what (are the rights) is defined in a License
+ Verifying/Control/Supervise if the above conditions and others are

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

e To Verifying/Control if the allowed rights are

® There are some Cons, since the user is constrained:

¢ Authentication of users and/or tools/terminal/devices

® It has to be supported by a set of additional technical

AXMEDI

Business Models

Larger number of Business Models

B2B DRM

B2B, B2C, B2B2C DRM solution

Proprietary / Standard DRM and model

Standard DRM: MPEG-21, OMA, etc.

Non interoperable DRM

Allowed Interoperable DRM: MPEG-21, OMA, etc.

Fixed/Flexible Protection Model

Any Protection Model, key, algorithms, etc.

Separation among Content and license

Separation among Content and license

Signed Content Header

Signed Content AXINFO, any Metadata

Channel distribution

Multichannel with the same license

Players and Devices

Players and Devices: PC MS-Windows, PDA Windows

Mobile, STB, Linux OS, Apple MAC, Mobiles

License Proprietary:
number of rights

Licenses MPEG-21 REL: Expandable dictionary, Any

type of rights, Licenses OMA

Authentication of Player

Authentication of device, user, domain, etc.

Revocation per Player

Revocation per device, user, etc,

Revocation per license

Revocation per license

digital resources that can be included
and protected

Any digital format, of any type

Media content

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

Customizable Tools

Customizable Tools: servers and player clients

www.AXMEDIS.org, Paolo Nesi, February 2008
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B2B Rights Management

Summary of Major Challenges

® Any other question/issue ??

o

® Advantages of B2B DRM

Automation of contract-based deals

Assessing the Usage in the B2B

Reducing costs of B2B promotion

Allowing integration and composition of protected content

Allowing content production on demand, no contracts
signatures, immediate DRM processing

Try and buy, try and use for business
Free try for Business users
Increasing the control, decreasing the risk

® P2P distribution

sharing of content

lower costs to access content
Lower costs to promote/distribute content
Increment of accessible content

www.AXMEDIS.org, Paolo Nesi, February 2008

@ Reduction of production, protection and distribution costs
e Content production/protection on demand
® Automating the B2B area, DRM and distribution

Production, protection and distribution phases
Expanding DRM to B2B
Reducing costs of B2B distribution

® Real Time content Processing

Reducing production and distribution costs

Flexible Content Distribution

Content production, protection, distribution on demand
Adaptation and transcoding

Accelerating B2B processing

® Increasing security: rights usage and control on

Harmonization of B2B and B2C

Increasing security and interoperability

Increasing control of rights exploitation

Allowing the set up of a large number of business models

www.AXMEDIS.org, Paolo Nesi, February 2008
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AXMEDIS Content Elements =) EE @

@ Content Packaging for protection and distribution
¢ Streaming (so called real-time) and/or downloading
¢ Sharing on P2P, etc..
¢ portable on physical supports, etc. (scalable)
¢ binary and/or XML, etc.

® Real Cross Media
¢ Multimedia hierarchies of digital resources such as models based on:
HTML, SMIL, SCORM/IMS, WEDELMUSIC, MPEG-4, etc.

With internal and external links and relationships: for example one
HTML page may be build by using several images and audio files.

¢ |Integration of docs, audio, video, images, via spatial rendering
and synchronization, providing interactivity

@ The Content Package in the hands of the final user to be used
may need of the following information

¢ Metadata.........

+ Digital Resources......

¢ Protection Information.....
¢ License........

www.AXMEDIS.org, Paolo Nesi, February 2008 36
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AXMEDIS Metadata @ E — §

® Metadata:

¢ ldentification of information,
unique 1D (AXOID), UUID, Metadata

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

¢ Classification information also for indexing:

Dublin core, etc.
PAR: Potentially Available Rights %

Descriptors: for indexing, MPEG-7, technical and conceptual, etc.
References to Owner, to Distributor, etc.

Fingerprint

Historical and versioning aspects

+ Etc.

® Some of them are grouped in AXMEDIS format in
the so called AXMEDIS Information, AXINFO

22} e One Metadata set for each resource or group,

& ITEM

> S & o o

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS Content Elements = ,E -w?f\\

@ Digital Resources: esource
+ Any digital information: images, docs, txt, video, game,
application, xml files, audio, animation, etc.

+ Hierarchy of digital resources, nesting levels

+ |Internal and external links: e.g., HTML navigation, SMIL
references, MPEG-4 paths..

>
e Protection Information: ~2r " Mode _’®

¢ What has to be done to access (unprotect) a given
information/resource

+ Protection Tools used, their parameters, etc.

: : do) License T
® License: icense Mode —>C0ntract

¢ Which rights are provided, who is the recipient, what are the
conditions, etc.

www.AXMEDIS.org, Paolo Nesi, February 2008 38
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Packaging and Protection, AXMED

Llcense
Production %
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The Cross Media Content Maodke @ ’-~: @

® Based on MPEG21 Digital Items, but not limited to

® Overcoming limitations in content modeling and DRM:
¢ Cross media:
any kind of metadata and any kind IDs
presentation and glue (e.g., HTML, SMIL,), plus

digital resource images, documents, video, audio, games,
MPEG-4, etc.;

Content components: composition and reuse;
DRM interoperability: MPEG-21 and OMA
DRM Chain of licenses: B2B and B2C integration;

¢ Integration of semantics and behavior into the content.
e DRM, Digital Rights Management

¢ Modeling licenses for the B2B-B2C areas

¢ Algorithms and tools for processing licenses, chains and

relationships
@ Supporting legal/secure P2P for B2B and B2C/C2C
@ Supporting B2B-B2C content production and
transactions,
+ for protected and non protected objects

> o o

www.AXMEDIS.org, Paolo Nesi, February 2008 40
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AXMEDIS Object Model

~ unique mandatory content description —
identification special B2B metadata—

-

AXOID AxInfo

AxDublinCore

i AxMetadata
AxObject AxMetadata
MPEG21 AXContent

Digital Item  \

AxObiject
resource embedding

Hiorarchical ’ AxReferred
ierarchical composition .

_ Object 4>
external content referencing

www.AXMEDIS.org, Paolo Nesi, February 2008
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). @ To allow accessing at the digital content
functionalities in a controlled manner

¢ To who has been registered the first time and
continuously: authenticated and certified

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

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

¢ Verifying/Control/Supervise if the above
conditions and others are respected

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS Digital Rights Managemen -

44
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Managing License and Protection |

Resourco
Protected
E\{E/(—;ntent

e Once obtained the content a license is needed to exploit the
right you have acquired,

¢ orat least you need a server that verify that you are authorized to exploit some right and
provide you the Authorization

@ Onceyou are Authorized to exploit the rights you may get a

reference to

+ the Protection Information to Unprotect the specific object segment and/or digital
resources

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

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS DRM Aspects =

Formal definition of Licenses as MPEG-21 REL

¢ Facilitate the passage from Contract to Digital Licenses and viceversa

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

> & o o o0

® Enable interoperability among different
¢ distribution channels and devices with their DRM
TV, PDA, mobile, kiosks, broadcasting,..
¢ DRMs models: MPEG-21 and OMA, other can be added
e Enabling
+ Content production on the consumer side
¢ secure/legal P2P content sharing for both B2B and B2C

www.AXMEDIS.org, Paolo Nesi, February 2008 46
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e |JAlice states]*

Condition = November 2003 fsssiice = Ocasr Wiids

— QOeWe )

Right = Play
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= Rosy can Play 3 times the Ocean Wilds in November 2003.

Managing License Chain, B2B and B2C

o e
SubLicensg e oeemmmmmmmmmmmmmm s SubsubLicense
/v Contract \ / Contract \

A o o -

print the book in Italy”

° “ has the right to print the book in Italy”

To solve the SubSubLicense for Carl all the
connected
Licenses are needed

Licenses have to be accessible on Processing
Engine
Alice can revoke the license to Bob

www.AXMEDIS.org, Paolo Nesi, February 2008

has the right to issue a license to anyone to

0
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Cross media content and compg

® AXMEDIS objects can be used as components for
creating other added values AXMEDIS objects

¢ Allowing the production added value object for composition or
integration of protected content

Who is composing can add its own protection and
licensing

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

¢ The shares along the value chain are de facto formalized

’)i

www.AXMEDIS.org, Paolo Nesi, February 2008

Make easier the B2B market of digit v

PAR: Potentially Available Rights into AXMEDIS objects
The PAR can be used to make queries

¢ PARs based content trading, Customers may know
directly which rights they could buy and by who

¢ PARs may be used to harmonize and
automate B2B and B2C

[Content Producers

2= Collecting Societies {2 e Audio tracks of Bocelli for Audio
' broadcasting for June 2008 in Gemany?
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Managing License Chain and Protection Info

(7~ Protection Protection Protection
Info Info Info
Certifier anfl Supervisor \
N License Server,
Sup

\ \
Protection Manager T DRM Processor

Action Tog
database

Store
Key

e o[ TeenseT_, use
' <§;> g
<:$ ubs“‘"—lcense
H Llcense p e E COntract
Pro_ﬂuce Contracz use ‘ %
License : 0

i i Right
Produce .3 Emduce X Produce  Auth,
ngénse AUthS"[O lcense Au I|TIO L|cense .'x'
; H s

|ntegrate dlstnbute i Digital —

S Ll ; { Digital i
Protected 3

S

Integrated
Digital

Protected
Protected Content

Content
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Achon og

ey et el il database
2|3 € 3 &=

nse Server,
. !l Processor

PubLicense

: ont
Produce el

License

Integrated
= Digital
Digital Protected
Protected Content

Content
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AXMEDIS The Protection and Control Proce

sl A Protector
Protection ToO| ||== == = wm -
N New Protected
A Distributor \Object: Post
Protinfo (WS)
\

do license (WS) @
AXMEDIS AXMEDIS
Protection Manager Certifier and Supervisor

t? %D

AXMEDIS Compliant Players U
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AXMEDIS License Production E EE

@ Distributor )
Requesting license AXMEDIS
Production (WS): Protection Tool

AXMEDIS 1

License Editor

Protected OHject:
\ Post Protldfo /

OA/S) |
V)

, @
Need of Massive AXMEDIS AXMEDIS EE
" R Protection Manager Certifier and Supervisor
Production: one License

X eaCh user X eaCh AXMEDIS Compliant Playersi)

resource :
ouce % A VAR -

SR
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DRM and Domain Management

Users are strongly interested in acquiring a content to be
used in their domain in which they have their

¢ Home devices, cars, mobiles, etc.

Media Centers and/or Home Servers are going to manage
content and licenses for the whole domain

¢ One license for all devices and people

www.AXMEDIS.org, Paolo Nesi, February 2008

X e Different reports and statistics for different roles
+ Reports on licensing and on the consumption/exploitation of rights

® REL and Composition enforce flexibility in business and
transaction models, multiple models for the same channel

+ Pay per play, all you can eat, subscription, etc. etc.

[ActionLog] AXMEDISDRM [F%]

statisfics

Grgnt
Authorization

statjstics
repofting repprting
- -\
—_—

www.AXMEDIS.org, Paolo Nesi, February 2008
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Event reporting @ smedis

Single traces, events, etc.
Statistical data for reporting and analysis

nnnnnnn

www.AXMEDIS.org, Paolo Nesi, February 2008

® Collecting Events and Actions
¢ Further reporting
+ Further verification of consistency

+ provide the evidence about the exploitation of rights to:
content owners, producers, collecting societies, distributors,
etc.

+ provide the billing information to the final user
+ provide the statistical information
® Counting the usage, exploitation of rights

¢ how many times a music piece has been played, how many
print out have been produced, etc.

¢ Dynamic definition of price for example...
e Extending MPEG-21 Event Reporting

B Specifies how to express ER-Request and Event Report and
how they are represented as digital item

www.AXMEDIS.org, Paolo Nesi, February 2008 58
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What is AXMEDIS
Short Market Analysis and Opportunities
State of the Art, Limitations, Needs
AXMEDIS Content Packaging

AXMEDIS Content Protection and Tracking

AXMEDIS Content Production and Processing
¢ AXMEDIS Editors, Authoring
¢ AXMEDIS players
¢ Automated AXMEDIS Content Processing and Production
¢ Multichannel Back-Office Management

AXMEDIS Application Scenarios
Conclusions and references
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Major Tools =

@ Players for cross media content:
¢ PC, PDA, STB, mobiles, etc.

@ Tools for DRM and protection

e Content Production tools
¢ Authoring tools for cross media content: AXMEDIS Editor
for content, protection and licenses

¢ Automated production tools for content, protection packages and
licenses: AXCP, Workflow

¢ CMS: search and retrieval, automated connection with your own
and/or third parties CMSs
® Content Distribution

¢ P2P tools for B2B and C2C in a controlled and safe/legal manner:
AXEPTool, AXMEDIA

User and tool Registration portals

Certification authority, AXCA

License Server and Certifier and Verificator, PMS/AXCS
Scheduling: Program and publication, Workflow, etc.
Distribution Portal

Content acquisition portal for end user production

www.AXMEDIS.org, Paolo Nesi, February 2008 60
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AXMEDIS Architecture
AXMEDIS Factory Workflow AXEPTool Area
Management tools \
AXMEDIS Editors ————
/§ AXMEDIS Content
Processing Engines and
% Scheduler GRIDs
Axdb
> [Wxepioos
AXMEDIS
S '2;’: IeS databases AXMEDIS
Factory -m
tl c Area
ten nggs«t on 7 or
CMSs v
AXMEDIS Programme and
Accounting area Publication
o
DRM & Licensing \ 1
Support
AXMEDIS Protection A
Certifier and Manager
Supervisor Support ;/ '
Protection and Supervising tools AXMEDIS Players

Any content inside a package:

¢ Video, Audio, Documents, Images,
games, animations, WEB pages, tools,
etc.

+ compliant and extend MPEG-21
AXMEDIS content that can

create content for other devices, etc.
satisfy social activity, user annotations,

user content production, etc.

be digitally streamed on TV (DVB-
T/DVB-S/DVB-H with the same level of |- . . .
interactivity

be protected with the needed flexibility

be distributed on different
terminals/devices and via different
channels.

be customized for culture and language

www.AXMEDIS.org, Paolo Nesi, February 2008
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AXMEDIS Authoring Editor

e The AXMEDIS Editor is an application allowing

¢ manual production of AXMEDIS objects

¢ inspection of automatically produced objects

¢ finishing AXMEDIS objects pre-produced automatically
@ Itintegrates many Editors & Viewers to handle all

the aspects of the AXMEDIS Objects production

Resource
OBJ Composition |-
Metadata
DRM/Licenses
Protection
Presentation
Behavior
Etc....

-

® & 6 6 O o o o

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS Tools @
e AXMEDIS/MPEG-21 Model plus a set of players

¢ Audio and video players: almost any format
Document viewers: PDF, HTML, etc.

Image viewers: any format

Cross media: MPEG-4, SMIL player, HTML, etc...
Etc.

> & o o

e AXMEDIS Metadata support
¢ AXinfo, Dublin Core, etc.
¢ Any descriptors, etc.

@ Possible integration AXMEDIS AXOM core
module in any player

¢ The access to the AXMEDIS Framework allows you to create in short time
your customized AXMEDIS compatible player in many platforms based on
AXOM:

Windows

Linux

PDA, Windows Mobile 5
Etc.

www.AXMEDIS.org, Paolo Nesi, February 2008 64
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The user likes interoperability
among devices, e.g., getting
¢ avideo for the TV and reproducing
it on mobiles, PC, etc.

¢ an MP3 audio track and using as
ringtone in the phone, reproducing it
on the car stereo, or in the living
room, passing to a friend.
a guide in a museum for his mobile,
using there, and passing and
playing it at home on the TV set

AXMEDIS interoperability satisfies
these demands among a large set
of devices:

¢ PC, STB/PVR/HDR, PDA, Mobiles,

etc.
¢ You can buy once to use on all E

www.AXMEDIS.org, Paolo Nesi, February 2008

Interoperable Players

PC players with full
functionalities

+  Stand Alone Player for Windows

¢  Version with Replaceable skins

¢ Active X Player for Windows, for:
Integrating player in Html pages

Microsoft Internet Explorer
Browser

Macromedia tools Authorware

Realising customised AXMEDIS
Players based on .NET

* Plug in for Mozilla Internet Browser
Integrating player in Html pageq «
Two different skins 3

PDA player:

¢ MPEG-4, SMIL, HTML

STB player:
¢ forIPTV
+ forDVB-S
. MPEG-2, MPEG-4

Mobile player:
¢ A pure Java player will be
ready for Feb 2008
* SMIL support
with Audio Visual,
MMAPI of Java

www.AXMEDIS.org, Paolo Nesi, February 2008
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AXMEDIS Players, interaction, SMIL, HTM

Select a file

Cercain: |‘_? PC-Animation-Game-basad L‘ ' o B

Document

Risorse del
computer

<)

Fisorse di rete

\%
o

3 AFIdespred.axm 3 moses-game-flash-html-sdm, a“ \

b4 AFlobject1.axm 3¢ mouseSensor,axm %
3£ AFTobject4.axm D€ mouseSensor_IBCO
3¢ sica-SLIDES.axm s mp‘l—exampl pEetive.a;

3 ANSC-MPEG4-material axm 3 mp4-tzs! -examples.ax
x ax-banner.axm ‘x mpé%k axm

26 Ax-tools-mp4.axm $ -zoom-4.axm

3¢ dsi fancy interactive. axm ‘

M dsi magrifier. axm

s\ aotellu axm
3 Flash-example-2-AXMEDIS-WEDEL . @\ 3, swf2-SIMPLE-FLASH. axm

€ juggling.axm D€ whatwomenwant-screensaver-ap|

3¢ kangaroo.axm s\\ 3 xim-christmas-game. axm

3 karate,axm 3¢ xim-flash-ansc-sample. axm

3 karate.mp21 } € xim-flash-ansc-sample-sounds.axr
xhtﬂevam shhtml-xim.axm

L man

ﬂenu axm

.Jp-game-hlml axm

Nome file: |\

Tipo file: |AXMED\S {"am.”mp21°-m21)
™ Apriin sola lettura

AXMEDIS Player: video, SMIL, HTML, ...

www.axmedis.org
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AXMEDIS: videos, SMIL #cmedis ,f\
B B AXMEDIS Player E—*:—'—-fr-\r AT ’mﬂ ‘: ”ﬁ "?ﬂ

File Play Resource panel  Help

53 o0 S| @l

AXMEDIS Playe
E d 1R

www.axmedis.org 35



AXMEDIS slides,

www.axmedis.org

http://www.axmedis.org

www.AXMEDIS.org, Paolo Nesi, February 2008
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AXMEDIS Content Production and Processing
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e AXMEDIS Application Scenarios
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AXMEDIS Architecture /E §§

AXMEDIS Factory

AXMEDIS Editors

U;)

‘ . % e AXMEDIS Content
Processing Engines and
% Scheduler GRIDs )

|nt Ingeston

Accounting area

DRM & Licensing \ 1
Support

or
CMSs f \ v Y
AXMEDIS Programme and

Workflow

Management tools \

AXEPTool Area

Publication

AXMEDIS
Certifier and
Supervisor

Manager
Support

B2C ﬁ:]/‘\ﬁ,

N\ Cont -
T B 2
Protection /

Laxao |
AXEPTools ]

Axd b

AXEPTooIs )
AXMEDIS
AXMEDI
S el eS databases AXMEDIS
Factory
s G

Distributor I Distributor I

L

- =T

%

Protection and Supervising tools AXMEDIS Players

e AXMEDIS allows you to reduce costs and increase
efficiency of your content management.

@ Automating back office content
production/protection and distribution

¢ Open and secure architecture for content production, processing,
protection and enrichment, based on a scalable GRID model

¢ Maximum flexibility with
AXMEDIS content processing GRID Language

Uses plugins for content adaptation/transcoding for multi-
channel production, fingerprinting, processing profiles, etc.

@ AXCP GRID solution allows automated
management of:
+ content, metadata and licensing information, etc.,
@ AXCP tools can be integrated and controlled by

your applications and/or workflow management
systems.
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Workflow

......................................... manager _
%Oezé:% % I

@, AXMEDIS |
Rule Editor
~J  AXCP /
Scheduler e
Your AXCP
/ \ Rules
- = | /l AXCP nodes

7 -
-. 'E] - 27 q
= 1= . Any Plug-in for
%/f‘ %{‘* content processing

WS, FTP, Dlstrlbuuon
AXMEDIS Channels and
r CMSs Database servers
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Addressed value chains

Author:::;:\ Producer / Aggregator / Distributor / Facilitator
production pistribution
- AXEditorss = » “AXEPTFool= = = =AXEMediahk
AXMEDIS. Players
————— AXEP FOOls = = == = = = -

Auilar Producer World™\ Continental National Regional
Aggregator Dist.(s Dist.(s Dist.(s)ADist.(s) / POS

= Production  pigiriuior Usaue
& B2B B2B B2C
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¢ Application Scenarios
+ Content Sharing and/or Distribution
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Conclusions and references
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Multi-channel production and distribution: broadcasting,
IP/Internet, WEB sites, P2P, mobile, PDA, IPTV, interactive TV
and channels, etc.

Multi-channel experience for customers

Video on Demand (VOD), and production on demand
solutions

Control of P2P content sharing and distribution, involving
your customers in distribution (super-distribution)

Involve customers and final users in content production and
social networking

interoperable DRM (MPEG-21, OMA, etc.)

different business models and/or transactions on the same
distribution channels: pay per play, monthly rate, preview,
renting, advertising, etc.

interactivity with cross media models

advertising (customized and/or real time personalized
advertising)

Production and distribution of content with unprotected
preview and the rest protected

Etc.

www.AXMEDIS.org, Paolo Nesi, February 2008
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Applications and scenarious ey

x @ In most of the cases there is:
¢ Usage of the AXMEDIS Editors and Players

¢ Massive usage of the AXCP GRID for managing back office issues,
defining specific scripts for:

Automated content production and adaptation (MPEG-21,
OMA, etc.)

Automated creation of licenses (MPEG-21, OMA, etc.)
Automated regeneration of new versions of the objects
Automated object acquisition and posting on DataBases
Support of the AXMEDIS PMS and AXCS for the DRM aspects
Support of the CAMART and All for collecting reporting data
Usage of the AXMEDIS Editors and Players
Front ends for selling and distributing of the Distributors involved so
that to maintain their plate and relationships with their customers
® In some cases there is the usage of:
The P2P tools, for B2B and B2C2C
Some specific tools for content posting on the databases
Some specific player tools for final users
Some specific tools for Home and Factory Domain Management
Workflow support

> o o o

> S & o o

www.AXMEDIS.org, Paolo Nesi, February 2008

® P2P network set up for content distribution
¢ BitTorrent Technology with Query and Catalogue
¢ Protected content, legal P2P set up
¢ P2P Client Tools
.

Automated B2B content distribution/publication via
P2P, fast seeding,

¢ Automated and efficient control of P2P networks
¢ CONSUMER content distribution and sharing

@ Content Sharing among, producers,
integrators, archives and libraries, etc.

www.AXMEDIS.org, Paolo Nesi, February 2008 80
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AXMEDIS Content
Processing Engines and
Scheduler GRIDs

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS P2P Tools /@ @

e AXMEDIS P2P tools for content sharing respecting IPR
¢ Content Distribution and P2P file sharing based on BitTorrent
¢ DRM support, supervision and control
¢ Certified metadata, etc.

e AXEPTool
¢ Only for B2B
¢ Technical queries and information:

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

+ Automated loading and publication via the AXCP tools
+ Control and certification of metadata
e AXMEDIA tool:
¢ Only for C2C and B2C
¢ Simple queries on simple user focussed metadata
+ Simple management of files on the file system
+ Control and certification of metadata

www.AXMEDIS.org, Paolo Nesi, February 2008 82
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AXMEDIS P2P for B2B: AXEPTool
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IUNTI
@ labs [Internet Distributor
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® PCs vialnternet+P2P, AXMEDIS P2P and . .
PC player: TISCALI Media Club, DS tiscali
® PCs vialnternet, AXMEDIS PC player:
¢ ELION,VRS gy
® PCs via Satellite data broadcast, AXMEDIS PC player:
¢ EUTELSAT, UNIVLEEDS é/' autelsat
@ PDA via Kiosks, AXMEDIS PDA player: . .
¢ ILABS + ANSC Kiosks, TISCALLI, DSI SNy tlS ca 11
e STBs and PVRs: -=x
¢ AXMEDIS STB: IPTV, Internet VOD: TEO, VRS Teo0

¢ AXMEDIS STB/PVRs via Satellite data broadcast:
EUTELSAT, MBI 5 « eutelsat

® Mobiles: . .
« AXMEDIS mobile player: ILABS, TiscALl, psi “% T1scall
¢ OMA player: Telecom ltalia (TI), DSI ==STELECOM

® PCs vialnternet+P2P, AXMEDIS P2P and PC player:
¢ free air DVB-T + home domains/media center

+ BBC, SDAE, ETRI, UPC B|B|C E

www.AXMEDIS.org, Paolo Nesi, February 2008 86
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e B2C distribution tiscali

® AXMEDIS objects with
¢ Video and Audio Files, with MD, images and also MPEG-4
® The AXMEDIS Objects may be
¢ Downloaded from the TISCALI media club or P2P AXMEDIA
¢ shared among consumers with AXMEDIA Tool a P2P tool
¢ Visualized and played on AXMEDIS players free accessible
® Theusers
+ have to perform the registration on TISCALI
¢ Dby alicense to use the content
¢ may use any AXMEDIS player
¢ Mainly on PCs and Media Centers. PVRs
@ License allows
Content sharing on AXMEDIA
Content play
Content Adaptation...
Content Migration on other P2P channels...
Content Migration on any other AXMEDIS terminal

> & 6 o o0
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TISCALI Distribution with AXMEDIS oty
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EUTELSAT Distribution with AXMEDIS Tech

AXMEDIS New Protected
?/Q« Content Processing ~ Object: Post

?:F i { \ Protinfo (W

AXMEDIS Programme

and Publication

/
/ ﬁ EUTELSAT
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EUTELSAT Distribution with AXMEDIS Technology @
AXMEDIS Service on ATLANTIC BIRD™ 1.:

12.5° West, covering Europe and Americas
Frequency: 11.428GHz
Symbol rate: 30000KSym/s ‘). euielsat

Polarization: Horizontal

|
g T VT AT AT AT

http://WWW.euteIsat.com/satéIIites/125e.html
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EUTELSAT Distribution with AXMEDIS t¢

—
/éé i?\

e B2B and B2C distribution ‘?—: eutelsat

e AXMEDIS objects with
¢ Any kind of content,...
+ Video, images, document, audio, animations, etc.
e The AXMEDIS Objects may be
¢ Visualized and played on AXMEDIS players free downloaded
¢ Received on Kiosks
¢ Received and player on STB of MBI
® The users have to perform the registration of
¢ themselves on an AXMEDIS portal or via the STB ID/PIN
¢ any AXMEDIS player tool they would use
¢ Mainly on PC for TV and/or STB and/or Kiosks
® License allows
+ Content play
+ Content Adaptation...
+ Content Migration on any other AXMEDIS terminal, in some cases

www.AXMEDIS.org, Paolo Nesi, February 2008

ILABS Distribution with AXMEDIS techno (E5omedis
® B2B and B2C distribution
® AXMEDIS pbjects with GIUNTI

¢ Educational and cultural content,... labs

+ Video, images, document, audio, animations, etc.
® The AXMEDIS Objects may be
¢ Produced on demand on the basis of phone profile, POD
¢ Visualized and played on AXMEDIS players free downloaded
® The users have to perform the registration of
+ themselves on ILABS portal and/or an AXMEDIS portal
+ any AXMEDIS player tool they would use
¢ Mainly on PC-Kiosks, PDA and/or mobiles
® License allows
+ Content play
+ Content Adaptation...

+ Content Migration on any other AXMEDIS terminal, in some
cases
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Content
(oFactory

>

i (m Mobile /X
A Distribution [ |
g-_ GPRS, UMTS,
== | EDGE, ...
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ILABS Content Distribution to Kiosks and PDA

www.AXMEDIS.org, Paolo Nesi, February 2008

Content delivery to user

———————— -
Content delivery to distributor

—>
Content sharing via AXEPTool
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Cross media
Content, from
video, audio to
complex content

IAccounting and
reporting

P—|

issue license AXM ED|S
—

DRM
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AXMEDIS distribution via Internet, VOD on PC
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Content Production on the Consu ey

Cross media
Content, from
video, audio to

complex content

Cross media Content,
from video, audio to
complex content

TV free
on air
4

Accounting and
reporting

Recording, added
— Vvalue Content
Package on site

Free on air L
transmission .

v

AXMEDIS
DRM
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—

Interoperability among channels
Channels are the distribution C DVB-T
methods for content: EE. pop
¢ Streaming, e.g., DVB-T, S, H tiscall
¢ Downloading, WEB R Internet
——
Channels are grounded on different = """ UMTS
communication standards, @ GPRS
¢ MPEG, HTTP, RTSP, DVB, etc. GIUNTI DVB-S
+ Content and devices are strongly labs
related to the supported input channel _
AXMEDIS content is independent 8 Downloading
on the communication channel teo Streaming
¢ Content can be automatically "~
e
produced for multiple channels at the ‘Z/ utelsat VOD
same time pop
¢ Content received from one channel ‘A-, .
can be passed to a different one *a”' E’&'m\

www.AXMEDIS.org, Paolo Nesi, February 2008

Distribution @
Front end @
NS
AXMEDIS H ‘
License \GDD\
Server ﬁ\‘ = -
JE N E— : =

™M Mobile AX_RuleG(.. ) E g
= = - Dir:meiIeProcessir:?k(ﬁ),DP,NP) : | AX Dist. —Z)/' E

g distribution, | weecoenn © ¥ i Conten
PinfczM7321_RandDéfinePin 40; Acquisition

O M A an d B.MP21_Protection(Pinfo); & usage

C.ObjPublishing(Portal1);

OMA

B.Adaptation(A, Dir); o Content éa l—-J- d

OPinfo=OMA_RandDefinePinfé(); : i
~ E.OMA_DRMPackager(B, Ofinfo); -Issuer .
E.OMA_ObjPublishing(Porjél2); 4| Rights server

Promotion Content
Portal Selection

)

AXCP GRID

Scheduler
—
™ — a0 \
[UID,QID, H
D=ProfileProgessing(UID,DP) DID, Canst] :
L.LicenseS¢et(UID,OID, DID, /«
L.RelProduction(); H :
L.RelPosting(Is1); Se”mg :
Portal
M.Rel_to_OMAdrmConversion(L, D); a /
M.ODRLPosting(Is2): Regist. Rights
Portal acquisition x
exploitation
l Collection of Actions Logs Records H
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5 LAMIDS R [ et .0 mmtrms M m\"-.ru..-- it

Telecom Italia, OMA & MPEG-21 distributio

I

AXMEDIS Automated
PRODUCTION

=_—
== TELECOM

ITALIA

Bl [ ew Mgoy fechmads Twk e
- @ |0 wer=| B] Gl

Choose an option:

ol View bt of Asmnedis contents
=l Load 2 mew content (oK)

ll Legd 2 meww Beense oK

Dune:

AXCP Quick Start,

Workflow systems,...

Your tools commands,
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AXMEDIS content processing, multicha

AXCP Editors

Monitoring &

Reportlng
AXMEDIS
/ DRM Servers

e —
snosel>

D.‘
AXCP GRID /
AXCP Scheduler
WEB SerVer - _LBroadcas ,;IgTV
AXCP Node {7V, vop |poD, .

[
{
FTP, WS, e<tc._> [
[
[

AXCP Node

AXCP Node
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‘_’[ Web+Strm Server ]4—_ﬂ°A, o
[ AX P2P Servers }4—.,

)
AXCP Node % 4—»[ Playout Server ]/
)
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@ Content production tools for
final users, SIAE trial ~

@ Set up a service for final users’, producers

¢ content acquisition and collection from the final
user would,

Definition of the DRM rules from the final
users

¢ automated content production, protection and
adaptation

¢ automated license creation
¢ License production on demand, different models

¢ Content distribution via distribution portal
with/without DRM

Automated counting of consumed rights

USERs production and distributi

www.AXMEDIS.org, Paolo Nesi, February 2008

Fase 1: file upload with COPOP client -i.-ﬁ"‘m"diﬁ'

Q’s

wWwWw AXMEDIS org, Fabbraio 2007
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Content Enrichment with final users

—
/éé i?\

Content Enrichment with AXMEDIS
VACIAZION!  e-ContentPlus

Content
¢ enrichment, several forms

¢ produced and reproduced on demand at each
enrichment

¢ production with DRM
¢ distribution from VARIAZIONI portal and from
AXMEDIS P2P

@ >than 10 partners + communities
¢ Partners from Spain, Lithuania, Belgium, Portugal,ltaly, Finland,
Portugal

www.AXMEDIS.org, Paolo Nesi, February 2008

Content Enrichment and social ne ,@ i
e audiovisual \/f\(’ ’/‘?\ZMQJ(«W

¢ Master classes of famous magisters (Harmos)

¢ Concerts

+ Conferences

¢ Special Events...
e audio

¢ Concerts

¢ Lessons

¢ Rehearsals of concerts

¢ Popular Songs...
@ historic documents

¢ Programs of concerts
Letters
Scores
Images
Articles
Pedagogical
Material

* & o o o
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Table of Content

Preface
What is AXMEDIS

Market Analysis and Opportunities
State of the Art, Limitations, Needs

AXMEDIS Content Protection
and Tracking

AXMEDIS Content Production
and Packaging

@ Examples of AXMEDIS Applications

Conclusions and references g

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS Technical Architecture

AXMEDIS manual and
autom. content sharing
and Distribution Tools

AXMEDIS (CP)
Content Processing
A

Protection infermation Programme and Pub|

Plug in DRM Protection| || Content Query | |Workflow Content
Manager || Support|)| Support |J| Adaptation|J| Support |}| Support |}|Descriptors

Content | |[Packaging| || Content Content Database ||Communic|| Metadata
Crawling|)| Support |J|Processing|/)| Formatting|J)| Support Support Support
AXMEDIS Model Supports and Plug-ins including support for XML, XSLT, WSDL, OS, etc.

1T

Traditional and P2P
Distribution
Channels and servers

T _Ir

WS, https, AXMEDIS,
FTP, Webdav, MPEG-21
etc. CMSs

Databases

AN

DRM Servers

www.AXMEDIS.org, Paolo Nesi, February 2008
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Mapping Main AXTools on Life-Cycle

customizations _
languages
GRID solutions £
P2P sharing

processing

Satellite
Internet

AXEditor
AXEPT00| P2P

workflow
flexibility
plug-ins
tools

databases |

standards
webservices

optimisation

www.AXMEDIS.org, Paolo Nesi, February 2008

o

s,

Cokxte&t Distributors
Content Providers

Con nt\integrator, editors
IT Compani

Telecom Operato
Broadcasters

Collecting societies
Associations

Research institutions
Cultural Institutions

Etc.

www.AXMEDIS.org, Paolo Nesi, February 2008
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Can be a very | ety

XK support the distribution of Cross media content
+ More interactivity and capabilities for the consumers
¢ Interoperability among devices/content for the consumers

¢ Interoperability among DRM for the consumers and along
the value chain

® make easier the B2B market of digital content, and of
cross media content
¢ Composition and DRM management
¢ Tracking and monitoring the exploitation of rights
+ Simpler B2B Content Trading, costs reduction
High flexibility in business and transaction models
® make easier for SMEs to access/survive in the digital
content market
¢ Proposed and getting content
¢ Set up distribution and other business solutions for content

*

www.AXMEDIS.org, Paolo Nesi, February 2008

AUTOMATING the BACKOF

® Lower costs of and enabling

¢ content gathering, transcoding/monitoring platform,
production of content on demand with AXCP

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

¢ production, B2B distribution, promotion via P2P B2B
e New forms of content and unexploited content:

¢ Making business with cross media content, integrating HTML, SMIL,
document, video, etc., no possible up to now

¢ Exploiting the content “long tail”
@ Interoperability, convergence of media
¢ interoperability of content and DRM, Multi-channel distribution
+ access to the same content on several platforms, devices and locations
¢ greater level of security, control of content usage in all channels B2B2C
® DRM, creation new business models
+ different business models on the same channel may be used
+ adapting the distribution channel to the users needs and would
+ Access to detailed reporting on the exploited rights
e Distribute content with
¢ Any B2C: Internet, STB, broadcasting, Mobile, kiosks, pda, etc.
¢ P2P to Consumers with the support of DRM

www.AXMEDIS.org, Paolo Nesi, February 2008 118
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pa @ The added value to your business!

*

* S & o o o

*

¢

® A unique framework for all

¢ Cross Media Content and tools
¢ Backoffice Automation

¢ Standards

¢ Open platforms

¢ Interoperability on content
¢ Interoperability on devices/players
¢ Interoperability on DRM

@ The benefits of the affiliation include the possibility of using
the AXMEDIS technology and tools (customize them from
source code), for your business without limitations

@ You can become affiliated with AXMEDIS.
The affiliation provides access to

@ The affiliation can be performed via the affiliation agreement

@ The affiliation has a small annual fee that

www.AXMEDIS.org, Paolo Nesi, February 2008

alarge amount of information and knowledge

full source code AXMEDIS Framework TOOLS
AXMEDIS tools ready to be used

Technical reports and documentation

Mailing and discussion lists, wiki portal

Training reports and tutorials, videos, slides and docs
Access to the AXMEDIS workshops and training

information can be recovered from the DVD and on the portal

can be covered in money or by value, offering contributions to the
AXMEDIS Framework for the community.

Is free of charge for no profit institutions

www.AXMEDIS.org, Paolo Nesi, February 2008 120
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@ slide 42: editor-new5b.wmyv

*

@ slide 67: play5-N.wmv
@ slide 68: play5-VIDEO-NESIL.wmv

@ slide 69: new-xim-ansc-objects-with-audio.wmv

*

e slide 71: pda-player-medium.wmv

*

@ slide 94: sat-dist-with-audio.wmyv

*

@ slide 100: AXELTEO-TEO-STB-demo.wmyv

@ Slide 102: ELION-enduser-nesi.wmv

*

@ slide 104: bbc-user4.wmv

.

slide 110: siae-presentation-short-July2007-new-nov07.wmv

www.AXMEDIS.org, Paolo Nesi, February 2008

Technical Notes @

e AXMEDIS for all
) A;(MEDIS Object model
° A;(MEDIS Automated Content processing
) A;(MEDIS P2P
) A;(MEDIS DRM
) A;(DRM how to use on a portal
.

® Video on demand and STB, TEO show case
*

® Content on demand on Internet, ELION show case

www.AXMEDIS.org, Paolo Nesi, February 2008 122
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Technical Notes @

® Please stay tuned other technical notes are coming on:
¢ Satellite distribution, EUTELSAT OPENSKY show case
+ Content recording and production at home, BBC show case

¢ Content production and distribution for PDA, ILABS show
case

Content distribution from server and via P2P, TISCALI show

www.AXMEDIS.org, Paolo Nesi, February 2008

Contact Information = =

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

e Prof. Paolo Nesi, Ph.D.
DISIT-DSI, Department of Systems and Informatics
Distributed Systems and Internet Technology Lab
University of Florence
Via S. Marta 3, 50139 Firenze, Italy ?'
Email: nesi@dsi.unifi.it
Web: http:/mww.AXMEDIS.org

www.AXMEDIS.org, Paolo Nesi, February 2008 124
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Automating Production of Cross Media Content
“ for Multi-channel Distribution

www .axmedis.org IST-2-511299

AXMEDIS Overview on
Content Production

David Fuschi, Paolo Nesi,
Pierfrancesco Bellini,
Ivan Bruno, Lorenzo Sutton

http://www.axmedis.org/

version 1.6
February 2008, User Group Meeting

www.AXMEDIS.org, Paolo Nesi, February 2008

@ Introduction on content production in

AXMEDIS ——

e AXMEDIS Model, AXOM
e AXMEDIS Editor / Database query

e AXMEDIS Automated Content Processing
¢ Crawling, accessing CMS ....
¢ Adapting, transcoding, processing....
¢ Protecting, licensing, DRM, ....
@ Massive execution on GRID
e AXMEDIS Publishing Tools
¢ Distribution via Servers and/or P2P

www.AXMEDIS.org, Paolo Nesi, February 2008 126
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The process
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Automating Content/Metadata Life-Cycle

customizations
languages

GRID solutions
P2P sharing
processing

(Gathering) CMsS [m]

workflow

plug-ins

tools

Web services

optimisation

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

AXMEDIS Factory Workflow
Management tools \
AXMEDIS Editors \

I i —
)= 1 Z et — [ , P2P
L_§ (ﬁ%‘/‘f AXMEDIS Content A
= = Processing Engines and
% g ENg P : :
= Scheduler GRIDs AXMEDIS Dfstribution
AXMEDIS
Crawlers (AU A databases AXMEDIS
databgse Factory

Area

CMSIen:t In?gs{ on f orabd f f
° | \ ———————— Distributor I Distributor I

AXMEDIS Programme and S~

Accounting area Publication B2C ‘:‘/{Tﬂ, i
DRM & Licensing

o
—~____ Cont 4 A
l/Dis ongl
Support e a
AXMEDIS Protection ’ N
Certifier and Manager s
Supervisor Support ',' .

Protection and Supervising tools AXMEDIS Players

Mapping Main AXTools on Life-Cycle

plug-ins
tools
databases

standards
Web services

optimisation
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Please download AXMEDIS Tools

—
/éé i?\

AXMEDIS PC player:
*

AXMEDIS PC player with SKIN
*

)
)
® AXMEDIS PC player, Active X and .Net
() A;(MEDIS PC player for EUTELSAT OPENSKY:
() A;(MEDIS Editor:

. .

AXMEDIS content production tools (includes the above
AXMEDIS Editor):
*

® PDA player:
*
® PDA content:
*
P2P Client tool AXEPTool:
*

www.AXMEDIS.org, Paolo Nesi, February 2008

@ Introduction on content production in

AXMEDIS
e AXMEDIS Model, AXOM 4/

e AXMEDIS Editor / Database query

e AXMEDIS Automated Content Processing
¢ Crawling, accessing CMS ....
¢ Adapting, transcoding, processing....
¢ Protecting, licensing, DRM, ....
@ Massive execution on GRID
e AXMEDIS Publishing Tools
¢ Distribution via Servers and/or P2P

www.AXMEDIS.org, Paolo Nesi, February 2008 132
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AXMEDIS Model

)4 ® AXMEDIS Objects

¢ MPEGZ21 Digital Item with a specific structure
Can be protected

Has several kinds of metadata

Any metadata and descriptor can be included

Any ID can be included: AXQID, ISBN, ISRC,
ISAN...

¢ Can embed or refer resources and other AXMEDIS
objects

® AXMEDIS Objects Kinds
¢ Basic — with resources and the related metadata

¢ Composite — containing / referencing other Basic or
Composite AXMEDIS Objects

—
/éé i?\

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS Singularities ey

® Structure
¢ Hierarchical with one level for resources

¢ Hierarchical with more levels for embedded
AXMEDIS objects

@ Protection
¢ AXMEDIS Objects can be protected
¢ DRM with MPEG-21 REL

® Metadata

¢ AXMEDIS Objects have metadata not their
components

¢ AXMEDIS Objects metadata are always accessible

www.AXMEDIS.org, Paolo Nesi, February 2008 134
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AXMEDIS Object Model —

~ unique mandatory content description —
|dent|f|cat|o(n special B2B metadata—
AxOID AxInfo
|
|
AxDublinCore
AxObject < JL AxMetadata
MPEG21 AxContent {AXR@SOWCG -
Digital ltem | _ ]
AxObiject I
resource embedding
hierarchical " 1 AxReferred
ierarchical composition .
_ Object 4>
external content referencing

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS hierarchical objects @ EE @

Protected

Protected

Digital Content Digital Content

Z
-3 Nesting levels of Objects References to external Objects
www.AXMEDIS.org, Paolo Nesi, February 2008 136
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Metadata - AxInfo =

® The AxInfo contains B2B and AXMEDIS specific
metadata
¢ ObjectCreators (ID, Name, Company, Nationality, etc.)
Owner (ID, Company etc.)
Distributor (ID, Name, Company, etc.)
Object version & revision
ObjectStatus, ObjectType
IsPromoOf (AXOIDSs)
History of object production
Workflow information
Fingerprints algorithms used
Internal Potential Available Rights (the rights owned)
Potential Available Rights (the rights on sell)
Metadata certification and status

® S & & O O O O o o o

www.AXMEDIS.org, Paolo Nesi, February 2008

Metadata - Dublin Core E §

® Dublin Core Metadata are a standard set of
metadata usable for multimedia cataloguing

® 15 basic elements

+ title, creator, contributor, description, coverage, format, date,
identifier, language, publisher, rights, source, subject, type,
relation

@ Other elements and derived elements
¢ abstract, audience, available, conformsTo, dateAccepted, ...

® Any other descriptor can be included

@ See Technical note on AXMEDIS Object model

www.AXMEDIS.org, Paolo Nesi, February 2008 138
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- The Cross Media Content Moc

X K simple files:
¢ audio, video, images, documents, animations, games, etc.;

¢ any combinations of cross media with presentation formalized in
HTML, SMIL, MPEG-4, Flash, XML, etc.;

¢ hypermedia with internal and external links;
¢ menus, collections, lists, etc.
@ reference to external files and/or other

AXMEDIS objects as URIs and links;

@ content with alarge variety of information
associated to single resources and/or
content collections.

¢ any metadata, classification information, Dublin Core, etc.;

¢ any descriptors such as fingerprint, technical information, MPEG-7,
XML, etc.;

¢ any identifications: AXOID, UUID, ISBN, ISMN, ISRC, ISAN, etc.

www.AXMEDIS.org, Paolo Nesi, February 2008

a The Cross Media Content Mac @ @

X K collections as lists or hierarchically
organized files, collections/packages,
AXMEDIS objects (nesting levels)

¢ on which users may navigate, make queries on the basis of metadata
of single components or files;

¢ with HTML and/or SMIL as presentation layers to provide interactivity
to users, etc.;

+ with files and internal nested packages protected in different manners
with different algorithms, or selectively non-protected,;

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

Music Album Backstage
AxInfo DublinCore " 1
_IRights Owner [| _Title o Other - Vldeo

_IProducer _IGenre

~ _I Rights Owner || 1 Video
_| Distributor _|Authors . . Producer | Genre

_I Distributor _I Authors

e Metadata will be
always accessible
for indexing and

querying
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Introduction on content production in
AXMEDIS

e AXMEDIS Model, AXOM
e AXMEDIS Editor / Database query

e AXMEDIS Automated Content Processing
¢ Crawling, accessing CMS ....
¢ Adapting, transcoding, processing....
¢ Protecting, licensing, DRM, ....

® Massive execution on GRID

e AXMEDIS Publishing Tools
+ Distribution via Servers and/or P2P
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AXMEDIS Editor

e The AXMEDIS Editor is an application allowing
¢ manual production of AXMEDIS objects

Inspection/change of automatically produced objects

finishing AXMEDIS objects pre-produced automatically

Protection of AXMEDIS objects

Storing AXMEDIS objects into the AXMEDIS database

Query and load AXMEDIS objects from the database

* & & o o

- -
Djelel] G 1 |%m| ® %k w | e
s [y e

»  Workflow Manager

Query Support

AXMEDIS
Database

i Ragazzi B P N
¢« Marais o |

Internal AXMEDIS Server

AXMEDIS Editor
Creators PCs

Rt

cms
Crawiing

P2P
Networ [

®
avaReyavaROpid
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AXMEDIS Editor

Metadata editor, Metadata mapper:
AXINFO, DC ++
® Resource player/viewer:
Images, video, audio, doc, HTML, SMIL, MPEG-4
@ Vvisual editor:
SMIL, synchronization, presentation
® Behavior editor,
AXmethods: Business logic, extended JavaScript
e DRM Editor: = :
license editor, production T e
of licenses g e
@ Protection editor:
how to protect the object,
DES, AES, etc..
e Workflow:
content production status,
flags, etc.
@ In the short future:
Scenarios Editor to design

= ickere
www.AXMEDIS.org, Faolo Nesl, Fenruary Zuus

....a huge range of functionalities

8] Fisscuros emgrachy]

= Cltpect [Jacouss- Vieret - 2%bodaa T4 1004
0 o

" i Ragazzi
dl Marais
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AXMEDIS Editor

B2 1-rapazzs.del. Marals.am - AXMEDTS Editar
Fie it View Florgfewsrs Players Wirdow el

0| @ R ¢ [wim x| wm o

AXMEDIS | wpeazt | Ftscurce Wew | Metact Vew | Visual View | Beburvir View | Dbject Yew | W4 | *

Ful ot
(=2 Ctysct ragaznd-Marms - Ted 120 20447061

AXMEDIS Workflow
Management System

control

" 1Ragazzi

dl Marais Wt —
AXMEDIS f
DRM (P)

AXMEDIS
plug ins

< | Database
AXMED
Database
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Example on the Editor usage, in the room @

® Creation of an object via drag and drop resources into
the AXMEDIS Editor

¢ single resources can be player immediately

¢ SMIL/HTML may have INTERNAL references to call
resources, other SMIL/HTML files, external hyperlinks
activation of AXMETHODS

¢ FLASH may have INTERNAL references to activate
AXMETHODS

® AXmethods may
¢ putin execution/play resources, presentations
communicate with files and channels
get information from database
create other objects and/or internal resource

enrich/analyze/query the AXMEDIS object itself
etc..

* & & o o
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Example on the Editor usage, in the room

® Usage of a produced objects:
¢ SMIL objects with videos on secrete camera
¢ SMIL object with video of XIM

® Production of
¢ objects with HTML and SMIL
¢ objects with nested AXMEDIS objects
® Show of the usage of the:
Query support to access at the AXMEDIS database
Metadata editor
Resources player
Visual editor: SMIL
Protection information editor
Behavioral editor for AXMethods
etc.

® & & & o o
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Some Snapshots from the examples shown @cmedisy
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AXMEDIS

Scheduler

Introduction on content production in

e AXMEDIS Model, AXOM
e AXMEDIS Editor / Database query

e AXMEDIS Automated Content Processing
¢ Crawling, accessing CMS ....
¢ Adapting, transcoding, processing ....
¢ Protecting, licensing, DRM ....

® Massive execution on GRID

e AXMEDIS Publishing Tools
¢ Distribution via Servers and/or P2P
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) Workflow

manager

" AXCP /

AXMEDIS |~
Rule Editor

Your AXCP
Rules

/T~

Any Plug-in for
content processing

www.axmedis.org

WS, FTP, Distribution
AXMEDIS Channels and
r CMSs Database servers
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Content Processing Application E -E

e AXMEDIS allows you to reduce costs and increase
efficiency of your content management.

@ Automating back office content
production/protection and distribution

¢ Open and secure architecture for content production, processing,
protection and enrichment, based on a scalable GRID model

¢ Maximum flexibility with
AXMEDIS content processing GRID Language

Uses plugins for content adaptation/transcoding for multi-
channel production, fingerprinting, processing profiles, etc.

@ AXCP GRID solution allows automated
management of:
+ content, metadata and licensing information, etc.,
@ AXCP tools can be integrated and controlled by
your applications and/or workflow management
systems.

www.AXMEDIS.org, Paolo Nesi, February 2008

AXMEDIS CP GRID tools Ew?
® AXCP Rules can be:

¢ activated for content processing on any AXCP Node as well as on a single
computer

¢ used/parameterized to produce content on demand or to be integrated in your
content factory

+ activated from your Workflow Management System or from any other
application

¢ activated by changes in remote objects and queries in the local database and
on the P2P network.

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

@ AXCP Scheduler to allocate and manage AXCP
Rules on Nodes:

¢ scheduling and balancing jobs/processes on AXCP Nodes
¢ activating jobs as sporadic and periodic tasks
¢ monitoring progress of production processes and their status, etc.

e AXCP Rule Editor allows you to produce, debug,
test and validate AXCP Rules to execute them on
AXCP Nodes

® AXCP Quick Start allows you to activate Rules in
simple manner by passing them parameters;
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Content and metadata accesses

® CMSs and databases

¢ ORACLE, XML databases, Tamino, eXact, Lobster®, MySQL,
MSSQL, HP DMP, ODBC, etc.

® Operating systems files
¢ MS Windows
e Protocols

¢ SQL, Web Services, FTP, HTTP, WebDAV, SMB, Gopher,
NNTP

® Formats
¢ MXF, NewsML, IMS SCORM, MPEG-21, etc.
® Focuseek crawling tool

¢ file system DB2, Oracle, MySQL, ODBC, IMAP4, POP3,
WebDAV, RSS, etc.

www.AXMEDIS.org, Paolo Nesi, February 2008 154

www.axmedis.org



AXMEDIS slides,

www.axmedis.org

http://www.axmedis.org

Table of Content

@ Introduction on content production in
AXMEDIS

e AXMEDIS Model, AXOM
e AXMEDIS Editor / Database query
e AXMEDIS Automated Content Processing

¢ Crawling, accessing CMS .... /
¢ Adapting, transcoding, processing..

¢ Protecting, licensing, DRM, ....
@ Massive execution on GRID

e AXMEDIS Publishing Tools
¢ Distribution via Servers and/or P2P
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AXCP functionalities 1/2

@ Firing and control activities for AXCP rules
® Content and metadata access, ingestion and gathering,
management and retrieval, mapping, metadata models
and processing
@ Content Processing for audio videos, document, images,
and any files
+ Text/Document processing, adaptation and transcoding
+ Audio / Video / Image Processing, adaptation and transcoding
+ Digital File Fingerprint and recognition
+ Extraction of Descriptors ...
® Content Composition Presentation and Interactive
models
® Multimedia and cross media adaptation/processing

® General Information Processing
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AXCP functionalities 2/2 Ew?f

Communication Capabilities

Workflow management Production Process
Content Packages, Media Containers and DRM
Content Formatting

Profiling and their management

Content Adaptation Process

Content Protection and DRM, Licensing and DRM
Content Publication and Distribution

Distribution and control of P2P network

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

www.AXMEDIS.org, Paolo Nesi, February 2008

Extraction of descriptors from cc fwﬁ

)4 @ Each file characterized by a numerical model
describing its content according to different
E dimensions of perception

D B Models can be used to compute similarity
between files

¢ classification

¢ recommendation

¢ Playlist generation

¢ Clustering of collections
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Examples shown in live during the meeting

e Automated

® Tools used

production of interactive content (SMIL and HTML based) with
several resources, audio, video, images, docs, MPEG-4, etc.

production/adaptation for PC and PDA

load/save of AXMEDIS objects from/to AXMEDIS database
protection of content

production of licenses according to business models

AXMEDIS Editor for producing AXMEDIS objects and revising
them

AXMEDIS players for PC, PDA for showing them
AXCP Editor for producing the AXCP Rules

AXCP Scheduler and nodes for executing scripts
AXDRM for protecting content and DRM
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B

1 000d
© L Welcome on Axmedis AXCP Rule Editor

& . Help

4 Listof Contents
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Table of Content

@ Introduction on content production in
AXMEDIS

e AXMEDIS Model, AXOM
e AXMEDIS Editor / Database query

e AXMEDIS Automated Content Processing
¢ Crawling, accessing CMS ....
¢ Adapting, transcoding, processing....

+ Protecting, licensing, DRM, ....
® Massive execution on GRID /
® AXMEDIS Publishing Tools
¢ Distribution via Servers and/or P2P
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Key Issue: dynamic and real time

@ Devices and content delivery formats are not static
+ Emerging devices and formats

+ Dynamic market in terms of possibilities and content types
and formats

@ Required: Flexible Software Tools
¢ Support of numerous content types and formats
+ Support of different devices

® On-demand distribution:

+ Production on the basis of requests and profiling (user device,
network, etc.), etc.

¢ Request depending adaptation and processing
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Key Issue: dynamic and real time

)4 ® Multi-channel distribution
+ Differing receiving devices

+ Differing distribution modalities
¢ Multiple interoperable DRMs, license chain processing

@ Content monitoring
¢ Broadcast channels and networks,
¢ Peer-To-Peer networks, Websites, etc.
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e o,
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AXCP Monitoring

AXCP Quick Start, —
Your tools commands, |:|
Workflow systems,...
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AXCP for profiling and Production On De

AXMEDIS
Rule Editor
u ! User and Device
profile
S A—

Few Ready to

use rules

AXMEDIS

B cheduler

Yy o -

Content ="
AXCP GRID

Content: Search, Selection,

Acquisition, Production,
Adaptation, Transcoding,

[Add
info
Activate

Rule

AXMEDIS }k
PMS E

4=
Formatting, Packaging, |
Protection, Publication and

Licensing on Demand
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players

ai Lf‘,

Examples shown in live during the meeting

e Automated
¢ Activation of AXCP Rules on an instance of the AXCP
+ Production, adaptation, protection of content

¢ publication on distribution servers and on AXMEDIS P2P according

to business models
¢ Licensing and DRM

e Tools
¢ AXCP for executing Rules

¢ AXCP Quick Starter for immediate and simple activation of AXCP

rules

¢ AXP2P for publication of AXMEDIS objects. You can access to them

by joining the P2P network
¢ AXDRM for protecting content and DRM

@ Seethe last slide to get the links at the tools to be
downloaded.

® You can test some of the AXMEDIS show cases

from:
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Some Snapshots from the examples shown
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Mapping Main AXTools on Life-Cycle /@
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Contact Information /@E an

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

e Prof. Paolo Nesi, Ph.D.
DISIT-DSI, Department of Systems and Informatics
Distributed Systems and Internet Technology Lab
University of Florence
Via S. Marta 3, 50139 Firenze, Italy ?'
Email: nesi@dsi.unifi.it
Web: http:/mww.AXMEDIS.org
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