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EXECUTIVE SUMMARY

This document represents a companion to the third and final release of the NoTube
integrated platform developed in WP6 with references to the application scenario prototypes
implemented in the scope of WP7.

Chapter 1 provides the updated document outline.

Chapter 2 briefly describes the general architecture and the integration approach as already
detailed in the past issues of this document. The final version of the NoTube User Portal has
been added and presented with single functionalities description and related screenshots.
Then the main services categories envisaged in the project are presented including updated
contributions from R&D achievements (from WP1 to WP5), namely: user profile related,
metadata related (conversion, enrichment and recommendation), content-related (audio and
video processing and ingestion services) and services annotation (semantic service
brokerage).

Chapter 3 presents the internal evaluation plan in terms of actors, goals, target groups and
methodology focusing on field-specific issues like legacy systems and data/privacy
protection. Results have been elaborated and included.

Chapter 4 has been added to include the market and technology evaluation focusing on
hardware devices, delivery models, standards and, more in general, market trends that have
influenced C o n, ssetting ithe ime®is forwfaturek potential improvements or
extensions of the platform by providing a high-level comparison with the architectural and
technological achievements.

Chapter 5 draws the conclusions while Annex | includes detailed reporting of the internal
evaluation results.
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1. Introduction

1.1. Document Scope

The aim of this document is to present an overview of the final NoTube integrated platform.
While deliverable D6.1 is focused on the general architecture, applied to the three foreseen
use cases, D6.2 and D6.3 describe the NoTube platform in terms of available services and
integration mapping with respect to the general architecture. This final release (D6.4) still
provides a summarised, updated overview of the platform services but introduces also the
platform evaluation results from the broadcasters6and developerséperspective as well as the
market and technology analysis compared to the project technical achievements, in light of
future exploitation and re-engineering plans.

This document represents a companion to the third release of the NoTube integrated
prototypes (WP7.a/b/c). It provides a broad description of NoTube in terms of overall
capabilities, including currently available services (WP1-5). NoTube services have been
implemented following a generalisation process on requirements that emerged from
individual application scenarios.

Detailed technical information such input and output parameters, software dependencies,
and entry points for implemented NoTube services is now maintained through the dedicated
on line tool SmartLink (WP5) that enables also the semantic annotation required by the
Broker to perform its internal activities.

1.2. Document Outline

This document is composed of four main sections: Chapter 2 presents the NoTube platform
integrated architecture, including an overview of the services developed in the scope of the
R&D workpackages, grouped in 4 main categories: user oriented, metadata oriented,
content oriented and semantic oriented. Chapter 3 provides a synopsis of the NoTube
platform evaluation results targeting broadcasters and developers with highlighted pros and
cons, potential weaknesses and related suggested mitigation actions. Chapter 4 introduces
a market evaluation in terms of available devices, delivery models and standards with the
aim of providing a quick comparison with NoTube technical achievements in its final
iteration. Finally, Annex | presents the detailed survey results of the evaluation phase
described in chapter 3.
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F V
FP7- 231761 Jc [

Deliverable 6.4

2. NoTube Platform

2.1. Architecture Overview

The following picture provides the consolidated overview of the NoTube platform integration
architecture reflectingthe 3rdpr ot ot ypes 6 desi gn.

-

e, o

. J
Mobile STB
)

ESE e

{ Front End

Home Ambient (Aml)

NoTube Services

7/ —

Data Sources

QpenlD FOAF

Twitter

Last. fm B

Faceb ook,

Broadcaster's Contents EPG, DBPedia, IMDB, etc.

OpenSocial
TV Programmes, gtc.

Figure 17 NoTube Platform Integration Architecture

It is easy to refer to the general architecture depicted in D6.1 by means of colors, each one
representing a service category. This color-coding approach has been adopted in the
previous WP6 deliverables in order to effectivel v map t he three prototyp
onto the general platform architecture. Similarly the diagram above provides the overview of
the platformbés integration architecture through
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Front-End i Yellow color indicates every kind of GUI component interacting
with the end-user, including multichannel delivery and the related devices
(PC, Mobi |l e, STB, etc.). Il tds part

Application Logic i Includes the scenarios-specific implemented logic
(Business Logic) and any potentially adopted Legacy System (i.e. : iFanzy in
WP7.b)

User Profile i Refers to the « NoTube User », including the concept of user
identity (local or remote, implemented through various standards such as
OpenliD) static detalils (i.e. : name, surname, age, sex, etc.), user activities
collected from the chosen social networks, personal interests and the whole
set of techniques adopted to guarantee the privacy preservation (i.e.:
OAUTH)

Metadata-Oriented Modules i Refers to several NoTube services that can
be grouped in: recommendation services, enrichment services and metadata
conversion services. Such tools are connected internal/external repositories
(i.e.: Lupedia, DBPedia, IMDB, etc.) as the main working datasets.
Content-Oriented Modulesi Ref er s t o the NoTubebd
ingesting, processing and stream multimedia files (both audio and video).
Similarly to the metadata-oriented modules, content-oriented modules are
connected to internal/external contents (i.,e.br odcasterds GM
Linked Open Data Media DB, FilmCrave?, etc.)

Services Annotation and Business Process Choreography i It deals with
the semantic brokering technigues adopted to annotate services, compose
and orchestrate them to implement specific goals in a seamless way

2.2. Integration Approach

The integration of the three prototypes has been implemented in the scope of WP7 following
a top-down approach basing on the following main actors:
9 The NoTube user profile seamlessly connected to personal social aspects
1 The available platform services providing: metadata conversions, recommendations,
enrichment, content ingestion, processing and streaming
1 The specific requirements coming from the individual application scenarios focusing on
different topics (News, ads, social activities)
9 The available semantic middleware capable of developing and providing services
orchestration for specific goals

Each technical work package (WP1-5), in the scope of its internal R&D activities, worked
towards the creation of a unified platform by providing a set of flexible solutions enabling
different integration possibilities. In particular:
1 Providing REST-based endpoints for the available services for direct invocation
1 Annotating services using RDF in order to make them available to the semantic broker
9 Defining a commonly agreed format for the input and output parameters with respect
to a particular service category (i.e.: the recommenders, the enrichers, etc.)
1 Designing metadata conversion services on top of the elaborated models tailored to
the broadcaster® environments and needs

! http://en.wikipedia.org/wiki/FilmCrave
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1 Quickly developing custom functionalities to enable the prototyping of new ideas and
features

In the same way WP7a, b, c leaders iteratively provided a list of updated formal and informal
requirements that have been translated by the respective technical leaders, upon the WP6
supervision, into development actions supporting the described scenario and the requested
functionalities.

In order to adhere to the designed platform, this activity triggered a lot of interactions
between the use cases and the technical leaders driving the integration in the proper
direction.

For the above reasons and due to the sometimes specific requirements of the three use

cases the final technical choice for the servi
developers by always providing two options:

1.Leverage on the Business Process Choreography layer

2Directly invocating the NoTubebés platform s

The first solution is the most transparent for the application developer perspective since it
provides a single entry point for accessing the NoTube services without having to know them
all in detail, giving at the same time the possibility to quickly achieve the final goal.

The drawback from a user perspective could be the slower performance produced by the
semantic engine overhead, although this heavily depends on the orchestration workflow
required by the application.

On the semantic broker side, this approach leads to the need of collecting specific
requirements for the requested goal, design the proper orchestration workflow, perform the
semantic annotation of the involved services and develop the entry point.

The second solution envisages the direct invocation of the requested services from the
application logic. The developer must have a clear understanding of the specific service
input and output parameters and formats as well as the communication protocol adopted
(REST-based, as a commonly agreed architecture choice).

Therebds no orchestration here although there

introduced by the semantic layer is not justified.

As a final consideration it is worth noticing that despite the level of freedom provided to the
application developers for low level integration choices, the overall picture provided in the
Figure 1 is the commonly shared approach when implementing the different solutions. In
other words, every application scenario (present and future) is envisaged:

1 To have a unique entry point for the user profile management, properly implementing
the privacy protection mechanisms, and giving access to user details, preferences,
interests, etc. This has been further achieved thanks to the implementation of the
NoTube User Portal (front-end and back-end). Please see Section 2.3 for more details.

9 To leverage on a set of platform services in the preferred way (directly or through the
broker)

U to get recommendations, enriched contents, etc. transparently taking care of
external repositories and different data formats via metadata conversion services
U to ingest, process and stream contents regardless of the final output channel

In this way i t 6 s p to sndividodllye implement the business logic specific for the
application, including the data exchanges with potentially existing CMS and repositories,
even though the latter are fully enabled to be extended and empowered with NoTube
capabilities. Moreover this approach enables use cases leaders to implement and customise
the front-end for the desired application, including the support of different output devices.
This aspect is supported also by the NoTube App concept introduced with the NoTube User
Portal described later on.
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Concerning the platform services the categorisation mentioned above and described in the
previous issues of the deliverable still applies.

Here is a quick snapshot of the services groups:

1 User Profile
o0 ldentity Management
o0 Authentication with Privacy Preservation
0 User Interests Management
0 Activity Logging and Retrieval

1 Metadata
o Format Conversion
o Enrichment
0 Recommendation

9 Content
o0 Audio Processing
o Video Processing
0 Ingestion

Following the above picture, the next sections will provide a summarised, updated overview
of such categories of platform services in light of the latest updates performed by WP1, 2, 3,
4 and 5. Please refer to the corresponding deliverables for more details about R&D activities
and achievements.

2.3. NoTube User Portal

The NoTube User Portal providest h e p | asefs with m Sirgyle entry point both in terms
of front-end, through a GUI that allows creating user profiles, setup preferences, setup
external Web applications with custom parameters, etc. and back-end, through a RESTful-
based interface aimed at enabling the integration within NoTube applications.

It runs under Apache Tomcat Web-server and leverages REST services to provide access
data. Moreover all user profiles and data are stored into a SPARQL database, always
accessible through a SPARQL persistency layer.
The reason behind the storage choice is that a highly flexible database is needed due to
many different sources and applications data to store. Triple storage RDF data structure has
been selected since it could contain potentially thousands of different data types. OpenLink
Virtuoso is the storage solutions allowing all the NoTube data to be stored as RDF triple
arranged in different graphs. The current structure contains a graph to manage all the
NoTube users; each user has a dedicated graph where personal data and application
custom settings are stored. The REST service API layer lies upon the data structure allowing
the GET and SET of u s e r 6 slnpdtarnd autput parameters are JSON messages while
Sesame API is used to connect to Virtuoso triple storage.
For prototyping purposes and integration the end-point has been publicly published at the
following address: http://demos.txt.it/Notube_Rest_Service/resources/
Four main services groups are provided:

1 Profile

9 Authentication

9 Application

1 Management

The first prototype of the NoTube User Portal has been released during the second year of
the project and heavily improved and extended for the third one, including:
9 HTML + JQuery framework for the front-end
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1 Integrates the Beancounter (WP3) for user activity logging on social networks

9 Supports NoTube Apps with user profile privacy preservation mechanism

9 Supports both End-Users and Administrators
1 Provides updated back-end RESTful services for integration

Below the portal homepage:

NOTube 44 .

1 Openlid Login

Password

Eorgot your password?

Log In

NoTube Sign Up
Don't have a NoTube ID? Create New Account
AtIBC? Join us at the NoTube stand!
Saturday, September 10, 2011 12:38:23 [
| nsertD

Find us at Connected World, Hall 13, Stand 202 - opposite the Internet Cafe! | :

NoTube Metadata Video Name
Friday, September 09, 2011 00:32:22

Forthe NoTube presentation at IBC 2011 in Amsterdam, a dissemination video has

been released to illustrate the situation Sumame

IRT releases BMF 2.0 Beta
Thursday, August 25, 2011 18:41:09 Usemame
Today, IRT released the Broadcast Metadata Exchange Format (BMF) 2.0 Beta. BMF
is a metadata model which covers all metadata in

Password
See NoTube during IFA Berlin
Monday, August 22, 2011 17:19:16
Parallel to the IFAin Berlin, the IEEE will hold the 1stInternational Conference on Confirm Password
Consumer Electronics (ICCE). On September

NoTube will be at IBC 2011 - see you there!

Friday, August 05, 2011 17:08:18

MoTube is pleased to announce we will be at IBC again this year — you will find us at
Stand 202 (opposite from the Internet

NeoTube highlighted in Dutch scientific centre’s annual report
Thursday, July 28, 2011 13:39:20

SARA is the Dutch center for scientific computing. They have interviewed NoTube
member Dan Brickley about some experimenis he ...

Figure 217 NoTube User Portal- Homepage

Ont he | eft the 1ive RSS f eed

from

t he

Submit

project

possible to sign up very quickly by providing essential details. On the top right existing users

can log in (OpenID is supported as well).
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NQTQ" BT s s e v

NoTube Application Repository

Al B

+ | Add App + | Add App + Add App

f Application ShowCase

ﬂ Logout

7

Application Description

This application enrich your text adding lupedia links for significant words

]

Figure 37 NoTube User Portali Logged in

The above picture provides a snapshot of a typical page the user is presented with once
l ogged in. | npossilleeto lrosveettree INoTube &@s repository, moving the
mouse over a description appears in the bottom center of the page. On the right a box
summarising the user profile details is displayed. Just below the list of possible actions is
presented. In the example: « Application ShowCase ».

By clicking on the little gears icon, in the « User details » box, the user is presented with a
form enabling to edit personal details, as presented in the next picture.
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Fabio
I_L Cattaneo
User Details

'_... ._| T T

This is a description text for the User static profile configuration

User image URL: H

First Name: Fabio
Surname: Cattaneo
Nick Name: fabio

Phone Number:
E-Mail:

Home Page:
School Type:
School Homepage:
Workplace:

Work Homepage:

Save Cancel

Figure 47 NoTube User Portali User details (static profile)

The « static profile » tab allows the user to edit fixed details, as described in FOAF.
Moreover a user-image URL can be specified. Clicking on the « Dynamic Profile » tab, the
frontte nd rel ated to WP&éntedBeancounter i s

Fabio
l l l_l_ Cattaneo
User Details

Static Profile )’_.A-“ amic Profi ._\(

This is a description text for the User dynamic profile configuration

Select the social network
@ Fabio_Cattaneo -

oo o

Login: username®@mail.com Add

Save Cancel

Figure 5- NoTube User Portali User details (dynanic profile)

Here the user can choose from a list of supported social networks and decide to grant

access to a set of them in order for NoTube to monitor activity streams. This feature is very

useful in order to collect precious information that will be part of the personal user profile,

allowing inferring interests and computing better recommendations. Such task is part of WP3
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R&D activitess o pl ease see WP3 for more details. 1t0os
social networks (like Facebook) are supported, implementing security mechanisms (like the

one based on the OAUTH protocol) at the time of adding social networks to the NoTube

profile.

facebook (el - - Home  Profils  Account

Richiesta di autorizzazione

notube-beancounter chiede 'autorizzazione per:

Accedere alle tue informazioni di NoTube sirr
base notube-beancounter

Accedere ai tuoi dati in qualsiasi
& momen

book @ 2011 * Italiano Informazioni * Pubblicta * Crea una Pagina * Sviluppatori - Opportunita di lavere * Privacy * Condizioni * Centro assistenza

Figure 6 - NoTube User Portali User details (dynamic profile: adding Facebook)

For instance, by choosing « Facebook », Figure 6 shows the Facebook page the user is
presented with, highlighting the NoTube back-end application, developed for the popular
social network that in turn is asking to grant access to user profile personal details.

Going back to Figure 3, a similar approach has been implemented for NoTube Apps. The

user can simply choose an App from the repository and add it to his/her profile by clicking on

the«+eé symbol at the bottom of the applicationds
column, where userdéds chosen Apps are |isted.
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Do you really want to add this app? x

A You are adding appid_EPG application
to your application pool.

appid_EPG is requesting permission to
access your personal profile, please select

what profile type would you like to give
access to.

Static profile

] Dynamic profile

Add App Cancel

Figure 71 NoTube User Portali Adding a NoTube App

Once selected the desired application, the user is prompted about granting access to the
user pr of i | possilleetd ehbolsesbetwekn stasc profile, dynamic profile or both
(Figure 7). Applications invoking back-end services to retrieve user details will be prevented /
allowed accordingly.

The following picture shows the main page populated with the chosen applications in the left
column:

NoTube S#F e < e v

» 7a_Personal_News ,g NoTube Application Repository User details

Surname: Cattaneo

Tv Guide L Nick:
° '. Phone:
L . E-Mail:
®,. Home Page:

School Type:

o
l

School Homepage:

= Remove App = Remove App = Remove App Work Homepage:

» Enrichment P

Application Description

Figure 817 NoTube User Portali Added NoTube App
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By moving the mouse over the small gears of each application the user is presented with a
custom configuration panel, strictly related to the application logic, that will be saved as part
of the user personal profile:

Configuration

This is a description text for the configuration tool

'r_-..‘ ,._\( Schedule

Select the channels you want to retrieve the EPG

[#IRai uno
[¥1Rai Due
[CRai Tre

Figure 917 NoTube User Portaal i Application custom settings

If we move to the Application Showcase section, a new page is presented with the list of the

userd6s Apps in the Il eft col umn. Clickicecgtreon an
of the page. The only requirement is that the App provides a Web-based interface and entry-

point.

The following picture shows a demo NoTube App
called TV Guide : it i ntegrates appl i ca&hannel anil schesiydep ci f i ¢
stored withinthe current user profil e and-eadcserndcessast hr oug

well as platform services (EPG services, in the example).
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be SV

NoTu

» 7a_Personal_News

77

fan oo

is fu

&= |

E Tv Guide

» Enrichment

£ 1

# Manage User Profile

Rai Uno

TG 1 A

TG 1-FLASH

12
13
14
15
16
17
18
19
20
21
22
23
v

Appuntamento al cinema

ivel]

Occhio alla spesa

Figure 10- NoTube User Portali Application ShowCase (TV Guide example)

Below is another demo

NOTu

» 7a_Personal_News

V' ({

» EPG

B 1
! 1
This application
» enrich your text
adding lupedia links
for significant words
L )

* Manage User Profile

NoTube App

This

we bve

devel oped
personalised recommendations about transcribed News Items and enrichment services :

[

Enrichment Test Page

| User New

COLONNE DI FUMO CHE SI VEDONO DA
UNA PARTE ALL' ALTRA DI ROMA
DECINE E DECINE DI UOMINI CHE
LAVORANO DA ORE CONTRO UN

STORIE DI RAGAZZE DI COLTELLI DI
CINEST E == ==esemeses =
GIALLO CR{ ROMA

TELESE -

Ontology: Settlement
CRONACA  pppadia link
MATRIMONI
POTEVA FINIRE PEGGID ALBERTO

SERVE - UN AEREO PRECIPITATO UN

GIOVANISSIMI AL COLLO D' ORA IN POI
A MILANO MULTE SALATE DEGLI UNDER
SEDICI PIZZICATI AVERE ELENA COSA
NE PARLARONO ALCUNI RAGAZZI - LEI

IL G8 NAPOLITANO AL SFIDA NON E'
POSSIBILE BASE DI ALMENO UN CLIMA
DI CIVILE TRA GOVERNO E
OPPOSIZIONE ED ESPERIMENTI

COLONNE DI FUMO CHE SI VEDONO DA UNA
PARTE ALL' ALTRA DI ROMA DECINE E
DECINE DI UOMINI CHE LAVORANO DA ORE
CONTRO UN GRANDE INCENDIO SCOPPIATO
IN UN DEPOSITO D' AUTO IN PERIFERIA IL
SERVIZIO DI DARIO CELLI - SOPHIA SPAVENTA
Dt P LA GENTE CHE AVETE IN QUESTA

DI ROMA E' STATO IL RIPETUTO

# DELLE ESCLUSIONI ERANO RISERVATI

DI SALTARE IN ARIA CON LE BENZINE

& GPL CHE SI INCENDIANO QUANDO IL
. 3 ARRIVA AL COLLE DI UNA
SITUAZIONE CHE HA ALLARMATO ANCHE GLI
ABITANTI DI ALTRE ZONE DELLA CAPITALE
VISTO CHE LA CORONA DI DENSO FUMO
NERO VISIBILE NON SI SA ANCORA QUALE SIA
STATA LA CAUSA CHE HA SCATENATO L'
INCENDIO IN QUESTO SFASCIACARROZZE
NELLA ZONA DELLA CASA - FARE IN
CHIOSCHI TANTISSIMI AUTO COLPITE DA
SEQUESTRI GIUDIZIARI SIA QUELLE RIMOSSE
PER VIOLAZIONE DEL DIVIETO DI SOSTA
MENTRE LE FIAMME VISTO VICEVANO

Figure 11- NoTube User Portali Application ShowCase (Enrichment example)

| t Gstsa matter of choosing a News Item from the left column (User News) a drag it to the
right (Enrichment Tool), to get the desired output.

If we were logged in as Administrators, it could be possible to add new Apps to the
repository. This could be done by clicking on the «+ » icon labelled « New App », as
presented in the picture below:
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NoTu be T s e v

NoTube Application Repository

«t®
° B

TA E s '
®oor = Uploadfile

7a_Personal_News EPG Enrichment New App

Application Description

]

Figure 12- NoTube User Portali Adding an App to the repository

The administrator is presented with two options: add the application through a form or by
uploading a properly formatted XML manifest (please see below for details about the
currently available Apps).

The first choice presents the following pop-up:

|,l h
x
This is a description text about adding a new app to the application store

7a_Personal_News
This is a description of the static part of the application

Name NoTube Test

Description This is a simple application generation to show
how the administrator can easily create
application from the NoTube Portal.

Image url | http:/ fwnarw it de/typo3temp/pics/NoTube-Logo|

Demo url 1 |h((p:;’/nu(ube.w/ |

Add Cancel

Figure 13- NoTube User Portali Adding an App to the repository through a form

ltés possible to specify name, description,
Clicking on the « Dynamiceé t a b, pogsibleto vishadlyrcreate the application custom
setting panel (the one presented to the standard end-user when clicking on the small gears
next to each chosen application icon).
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o

This is a description text about adding a new app to the application store

Static
This is a description of the dynamic part of the application
Add Category Add Attribute
TAG2 *| TAG3 *
ATTRIBUTE]

ATTRIBUTE2

ATTRIBUTE3

Add Cancel

Figure 14 - NoTube User Portali Adding an App to the repository through a form (config panel)

Typically an application configuration panel is built up by categories (tagl, tag2, tag3 in the
example), each one presenting a list of options (attributel, attribute2, attribute3, etc.). This
approach gives great flexibility and enables third parties to easily add new NoTube Apps to
the portal.

The Home Ambient of WP7.a final prototype is fully integrated with the last version of the
NoTube User Portal.

2.3.1.NoTube Apps

Currently two applications have been designed and developed within the portal, mainly in
order to demonstrate both the NoTube Apps repository and the integration with back-end
services:

1 EPG

9 Enrichment

Details about these Apps are provided above, during the overview of the NoTube User

Portal. In particular refer to Figure10 and Figurell

The icon about A7A0 is there just to point out
scope of the project (UC 7.a, 7.b and 7.c) could easily be added to the portal, provided that it

has a Web entry point.

In the same way new Apps could be added as well in the future, the only requirement is the
availability of aWe b i nterface with the related URI. Of
to integrate profile-r el at ed servi ces i nv-end asnwell dstptforpmor t al 6
services in order to realise the desired component.

2.4. User Profile Management

The NoTube user profile management component, often informally referred with
"Beancounter", is the basis for every NoTube-powered application who needs to include in
its own business logic a mechanism to access rich user profiles.
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The development of the "Beancounter” has been carried out within the WP3, supported by
WP6 for what concerns the enforcement of security and privacy preserving policies, the
overall integration with the three different project use cases and by WP4 for what concerns
the semantic enrichment of user raw data.

The main goal of the "Beancounter" is to produce rich user profiles, in terms of interests and
topics a user might be interested in, continuously monitoring the user activities on the social
networks he is registered to.

The "Beancounter" main integration points are with:
1 NoTube applications - via the back-end functionalities exposed through RESTful
services, and with
9 Social Networks - Through ad-hoc software connectors, working as plugins.

User profiles are made by collecting and aggregating user activities from the various social
networks, storing them locally using triples in order to facilitate further semantic processing
and perform on them statistical processing to infer interests and topics typically represented
using Linked Open Data unique identifiers.

Basically, the user interests are inferred though linking user activities with other publicly
available Linked Data Web identifiers or through extracting implicit knowledge using WP4
semantic enrichment services.

The following subsections introduce some new features that have been added to the user
management module and the main motivations behind them within the scope of its third
release.

2.4.1.0verview

The third prototype of the "Beancounter" comes up with a new set of features mainly related
to the user data privacy control and to some statistical analysis which can be performed on
the user data.

A mechanism to finely control which information contributes to the profile and which interests
should be removed has been introduced, allowing the users to tightly control their profile.

Moreover, finer data analytics have been introduced to enrich the "Beancounter" user
experience.

I nt e regodutios Gver time and other statistics, such as interest clustering, have been
added.

These new features requested some interventions on the original "Beancounter" architecture
and code base. A slightly different way to index and store the user data has been introduced
with some drawback and some advantages which are surely motivated by the new powerful
analytics capabilities.

The original way of storing data, mainly achieved with graph-based representations stored
on a triple store, has been sided by a "key-value" index to improve the system overall
performances and to allow efficient statistical processing on a large set of profiles.

2.4.2.Data Protection

The improved storage model for user activities and interests enabled the possibility of a fine-
grained privacy management for user profiles. These new features now allow the users to
finely tune their profile letting them decide which interests should be public in their profiles
and which shouldn't.
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A brief description of the new features follows:

9 User Profile Visibility - A user profile, in term of his RDF or JSON representation
available from the "Beancounter" REST APIs or in term of a human-readable HTML
page, could be public, protected or private. A public profile is a profile that could be
freely accessed both from REST APIs and from the Web (hence potentially subjected
to search engine indexing) without any kind of authorization or authentication from the
requester. A protected profile could be seen as a public profile where a requester
needs to be authenticated on the "Beancounter" as a registered application. This
allows the "Beancounter" to keep track of who is accessing which data. A private
profile could be accessed exclusively from the user who owns the data which cannot
be used by any other external application.

1 Interests "blacklist" - This feature allows a user to exclude one or more interest from
the profile with three different options: public, protected and blacklisted. A public
interest is an interest which is completely part of the user profile. A protected interest is
an interest which is still part of the profile, hence could be seen by the user, but is not
included in the REST APIs responses. Finally, a blacklisted interest is completely
excluded from the user profile even during the construction of the profile in the
"Beancounter" pipelines.

The main idea is to provide the users with a set of simple, but efficient, tools to finely control
their profiles and, hence, their privacy.

2.4.3.Finer Profile Analytics

As long as the development and the subsequent adoption and integration of the
"Beancounter"” took place, the need of a set of finer tools to analyze the data emerged.

Not only to give the users graphical tools to visualize their profiles but even to enrich the
offer of the "Beancounter" APIs with new possibilities for third-party applications.

The idea is based on the premise that people are usually interested in information about
themselves, and the initial inspiration came from the Dopplr annual report [16] which visually
summarises an individual travel data. Moreover some interesting insights about analytics
come from an experiment made on some TV watching habits [17].

Mainly, the new analytics features, i mpl emented in the fi madl r el
in the following three categories:

9 Overviews of interests - these analytics are aimed to provide the user a clear and
immediate understanding of what his profile is about in terms of relevant topics.
Among classical rankings, such as the most prominent interest or top 10 interests, the
"Beancounter"” foresees new statistics aimed to show the evolution of the interest over
time. For example, the current interest overview can be compared with the interest
overview at a previous point in time. For example: one week ago, one month ago or 6
months ago. A completely new feature of the "Beancounter" has been introduced to
find similar profiles, or other interests that, even if not found in the profile, might be
somehow interesting to the user.

9 Overview of activities - these kinds of analytics mainly regards the activities the
"Beancounter" grabbed for a specific user. It regards features like: plotting the various
activities along a timeline, showing recent activities in a period of time - e.g. What
you've watched or listened to over the last 7 days, and options for the users to also fill
in a specific period of time (i.e. showing activities for different time periods, some pre-
determined, others user-defined). Moreover, the activities can be filtered by a specific
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source (i.e. Twitter, Facebook, LastFM) plus some aggregated statistics such as
relative frequencies of the different types of activities (e.g. like, listen, tweet, play, etc.)
or contextual information such as when you tweeted, listen and played most (e.g.
morning, afternoon, evening).

9 Anonymous statistics - All the feature listed in the aforementioned categories have to
be intended as "user-centric". They are about user data, and can be seen and
consumed only from the original data owner, unless otherwise specified i see section
2.4.2 for details about data privacy. On the other hand the large amount of user
interests can be valuable to perform some statistical and anonymous data aggregation
to infer user behaviours and trends. For example, the "Beancounter® now foresees
also the possibility to provide interest clusters such as the most co-occurring topics.
This data are extremely useful for data mining tasks on user behaviours and interest
without compromising the individual privacy of a user.

2.5. Metadata Services

2.5.1.Conversion

WP?2 provides services for the conversion of input TV metadata to the internal TV metadata
format used in NoTube. In particular, WP2 services allow the conversion from metadata in
PrestoSpace format which is provided by use case 7.a and egtaMETA which is used in 7.b
to TV-Anytime (TV-A).

TV-A is the metadata format internally used in the NoTube platform. Furthermore, WP2
provides use case 7.a specific metadata services for create, replace, update and delete
operations (CRUD) on a News Item Container (NIC) in TV-A respectively RAI-NIC format.

The main challenge was to map all the input metadata elements to appropriate metadata
elements in TV-A and to provide the means for CRUD operations on the TV-A metadata
considering the target metadata formats used in the use cases.

As part of the 2nd Evaluation Phase in NoTube the underlying metadata mappings from
PrestoSpace to TV-Anytime were evaluated regarding the consistency of the metadata in
the conversion process and modified accordingly (see D2.4 for details). The CRUD services
were updated and modified following a detailed test of a preliminary version of the services
at RAI premises and are currently being integrated in the third prototype of WP7a.Use Cases
Connection.

The metadata conversion services have been developed closely with the use cases. Use
case 7.a (Personalised Semantic News) has provided very detailed requirements concerning
the conversion of metadata and CRUD operations which have been reflected in the design
and the implementation of the WP2 services. The requirements regarding the metadata
conversion comprised a detailed description of all the metadata elements which need to be
provided after the conversion process. Furthermore, a list of the CRUD operations that need
to be provided through the WP2 services has been provided.

For use case 7.a the essential role for the metadata exchange has the News Item Container
(NIC). The characteristics and the related requirements of the NIC have been analysed and
noticed during the implementation of the transformation services. This work has been done
in close collaboration with the work package 7.a members.

The TV-Anytime (TV-A) format has been selected as internal NoTube format for the provider
side as well for the Home Ambient. Therefore the NIC concept was mapped into TV-A with
respect to the required information. The alignment of the required data to describe a NIC
and the TV-A transformation implementation has been done during the technical evaluation
phase in WP2. During this work, examples of TV-A instances have been developed and
discussed with the members of use case 7.a. The results were reflected to the adjustment of
the implementation of the transformation services.
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For Usecase 7b, the requirements were less complex, even though, concerning the
metadata conversion, have been similarly reflected by the design and implementation.

For use case 7b (Personalised TV guide with Adaptive Advertising), the work has been
realized on the EBU/EGTA scheme (for the description of the advertisements). The
characteristics and the related requirements of the EBU/EGTA have been analysed and
noticed during the implementation of the transformation services. This work has been done
in close collaboration with the work package 7.b members.

The TV-Anytime (TV-A) format has been selected as the internal NoTube format for the
Provider Side as well for the Home Ambient. Therefore, the EBU/EGTA format was mapped
into TV-Anytime with respect to the data required by use case 7.b. The TV-A transformation
implementation has been done during the preliminary technical evaluation phase in WP2.
During this work, examples of TV-A instances have been developed and discussed with the
WP 7.b leader and EBU technical member. The results were reflected to the adjustment of
the implementation of the transformation services.

Inusecase7ci t 6 s n o tto ubemnyefshe metadata conversion services. More details
are already part of D7c.2.

The WP2 metadata conversion services need to be connected to both internal and external
datasets.

For use case 7.a, the metadata conversion service needs to access the PrestoSpace
met adat a ¢ omi nANTSf Sysiemm wHRich lisOpsovided on an FTP server. The
converted metadata will be provi ded t o t he NI C repository
responsibility.

As mentioned before, TV-A was selected as internal metadata format. Therefore the NIC
objects are stored as TV-A objects inside the NIC repository.

But in order to be future proof, a more generic approach has been implemented instead of a
simple one-to-one mapping from PrestoSpace to TV-A. To enable other broadcasters to
connect to the NoTube platform, a uniform interface is needed. Therefore, the Broadcast
Metadata Exchange Format (BMF) was chosen by WP2 as the interface between the
NoTube platform and external broadcast sources. The transformation process maps first the
PrestoSpace data into BMF and then the transformation BMF-to-TV-A is done. This
approach enables easily to add other metadata formats (e.g. FESAD, a widely used format
by the German Public Service Broadcasters) at a later time. These different transformations
are implemented as separate services and due this fact the modular approach is supported.
For the CRUD operations, the implemented service needs as input parameter TV-A datasets
which are describing the NIC objects. Because of this parameter driven design of the CRUD
service interfaces no direct access to the NIC repository is needed. The application which is
using the CRUD service is responsible to have access to the NIC repository. The CRUD
service is therefore independent of a specific repository technology. A detailed description of
the CRUD service and the interfaces can be found in D2.3 of WP2.

For use case 7.b the metadata conversion service needs to access the egtaMETA metadata
which is provided on an internal FTP Server.

The service which allows converting egtaMETA metadata to TV-A has been published and
made available through a Web Service. The web service has been deployed by Polymedia
and Open University. A detailed description of the metadata conversion service and the
interfaces can be found in D2.3 of WP2.

Finally, concerning the integration, the services have been developed in close collaboration
with WP5, WP6 and the use case partners. The TV metadata transformation services are
provided by WP2 via the Semantic Broker. This approach ensures re-usability between all
the use cases and future developments. It also ensures the integration in the project-wide
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workflow and enables the Broker to perform the desired orchestration involving metadata
conversion when needed. Internally, WP2 services will use TV-Anytime as the common
metadata format. All operations concerning the services can be called via Web Service
operations. Input formats, provided via the Broker, will be converted into TV-Anytime (where
necessary), processed and re-transformed into the requested output format (e.g. RAI-NIC
format)

2.5.2.Enrichment

The motivation and needs behind enrichment services have been defined in deliverables
D4.1 and D4.2. Lupediaist he core technology this Nt
enrichment service whose main function is recognising public names in texts, relying on
dictionary data from an external knowledge base. The initial version of the service has been
described in deliverable D4.4 with subsequent extensions in D4.5. Over the course of the
project, the needs of the various work packages and partners have become clearer and as a
result Lupedia has been continually extended.

The initial release of Lupedia was capable of finding DBPedia entities in English texts and
providing the entities together with their most generic class and position in the input text. The
classes were DBPediad s base cl| as s eGrganationk Rersop larad Eeent and
they proved to be too generic for most purposes. For example, films, books and songs were
all identified as http://dbpedia.org/ontology/Worknstead of the corresponding most specific
types.

The final version addressed this problem by providing all classes from most generic to most
specific, with the option to leave only the most specific one. In addition, users can choose
the classes used for matching and thus get very domain-specific results (e.g. matching only
films by specifying http://dbpedia.org/ontology/Film). In the setting of multilingual Europe,
one of the most important improvements was adding support for eight additional languages:
Arabic, Bulgarian, Dutch, French, German, Italian, Korean and Turkish, thereby covering the
languages of all project partners. Searching can be performed in one or more language at
the same time and all languages but Arabic and Korean have stop word filters. The initial set
of basic filters and options controlling Lupediabs oper ati on was ext
filters and options to match the needs of individual partners. As the number of options grew,
it became unclear what the best (for typical usage) settings were. Therefore, WP4 evaluated
the effect of the various filters and options on typical textual programme descriptions and
were able to determine the best default settings for the service: skip short matches, skip
matches composed of stop words, keep only first and longest match, keep only matches with
the highest weight, keep only the most specific class, case sensitive. Specific use cases and
scenarios can still choose individual options.

Lupedia is capable of using heuristics when the input does not match a given dictionary
entry completely. This enables us to find matches like Pulp Fiction (film), typically
encountered as Pulp Fiction, and The Pink Panther (sometimes encountered as Pink
Panther). DBPedia provides a rich set of predicates (attributes) for each entity and some
predicates are more salient than others, e.g. the proper name is preferred over a nickname.
A good example would be The Matrix, which is the main name of the film
http://dbpedia.org/page/The_Matrix and a nickname for the person
http://dbpedia.org/page/Andre_Dirrell. WP4 introduced predicate weights to help deciding
over preferred predicates, whereby the preferred ones will have a higher weight. Heuristics
and predicate weights are combined into a single resultant weight that can be used to filter
out undesired matches

A comprehensive evaluation of Lupedia against two similar services, OpenCalais and
AlchemyAPI, showed that Lupedia performed much better than the existing services on the
test corpus data, which consisted of TV programme synopses.
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The initial version of Lupedia was tested in the frame of the B B C @&ise case scenario 7.c.

The main objective of thisusecase is to follow usersé behaviou
and recommend content from the BBC programmes based on extracted user preferences.
The main purpose of applying semantic enrichment services to this use case is to enrich the
original program description. Lupedia was used to process the synopsis (as seen on the
BBC website) of BBC programmes. The synopses were annotated in the background and
the extracted entities were stored in a local semantic repository.

They were made available to other partners at http://spargl-notube.ontotext.com/openrdf-
workbench/repositories/notube-test/query.

In use case 7a, Lupedia is used for enrichment of news content in Italian language. The
news data is produced by speech-to-text software and has no case information. This results
in poor accuracy as the case difference is vital for proper disambiguation of named entities.
Gradually, other partners started using Lupedia and expressed requests for extensions. All
new extensions and options were a direct result of such requests. Examples of such
extensions are the options single greedy match only and case insensitive. They are
particularly useful for looking up individual movie titles or other similar entities unconnected
to running text, i.e. a task different from enrichment of programme descriptions as described
above for the BBC use case.

Concerning data sources connected to enrichment services, DBPedia is the main source. | ¢ 0

a comprehensive multilingual resource and it serves as the central hub of the Linked Open

Data (LOD) cloud. As such, it is well-linked to various other resources and was the logical

choice for the central dictionary of Lupedia.

The data is loaded from FactForge, Ontotext6t s own LOD repository. The
used to build and search in the dictionary is the Large Knowledge Base Gazetteer (LKBG).

More details on the technology and its implementation can be found in deliverable D4.4.

LinkedMDB is another data source that was added to Lupedia alongside DBPedia.
Currently, it only contains English danfsiatni ti on
publishing the first open semantic web database for movies, including a large number of

interlinks to several datasets on the open data cloud and references to related webpages. 0

The London Classification (LonClass) is a potential dictionary source maintained by the

BBC. The main challenge with LonClass is its complexity and representation, as it allows for

complex semantic expressions but is not an RDF-based resource. The initial work on
LonClass showed that the effort required to integrate it in Lupedia would be beyond the

scope of the project.

Lupedia is implemented as a set of RESTful services and it can produce output in four
different formats:

9 HTML (meant for humans)

1 RDFa

1 JSON

1 XML

This has proven very flexible and it has met the requirements of all project partners.

2.5.3.Recommendation

Recommendation services have been researched and developed in a joint effort between
WP3 and WP1.

Since the application scenarios scope concerns News Items (for WP7.a), advertisements
(for WP7.b) and media programmes (for WP7.c), the general idea is to link those items to
the user profile interests by means of the interlinked semantic data spread on the Web. In
this way we can leverage existing knowledge in order to find the best recommendations for
each user.
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Their integration is based on a close connection with the user profile component, in
particular the activity logging (Beancounter), as the main input on one side, and the
metadata repositories used to perform the recommendation, on the other.

The typical scenario foresees that the NoTube user is authenticated (logged in) then, within
the specific workflow of the considered application, the business logic invokes the
recommender directly or through the broker, setting a specific goal.

As an exampl e, |l et 6s take the 7. a scenari
Home Ambient, the set-top boxisal r eady switched on and | o
The user chooses to playback the daily news. The 7.a Home Ambient back-end provides the
front-end with the personalised newscast, prepared in advance, on top of the ingested news
provided and enriched by the Service Provider and then filtered and sorted starting from the
output of the news recommendation service that, in turn, crosses the current user profile
(interests) wi t h A hsimilar niregratidon couddt ba deemn through the
showcase namedfe nr i chment 0, within the NoTube Us

2.6. Content Services

NoTube content services include all the platform services aimed at processing audio and
video files and streams. I n parti cul &vty oh
ingestion, audio normalisation (loudness analysis) and video smart cropping, as described
below.

2.6.1.Audio

During the last year, in addition to the Loudness Analysis Web Service (see D4.3 for details),
IRT implemented the loudness analyser in an umbrella service for loudness normalisation
and metadata enrichment of multimedia con
analyse the loudness of incoming audio-visual content, normalise the audio based on the
analysis results (if required) and add dedicated loudness metadata to the metadata set
associated to the audio-visual content (see D4.3 v3 for a more detailed description).

2.6.2.Video

Video processing services come from WP4 internal R&D activities and provide Web services
for automatic Video Reframing and the automatic Ad Insertion in NoTube.

The automatic Video Reframing Web Service automatically repurposes the video content,
i.e. adapts the image size to the screen size in a specific way, in order to provide a better
viewing experience (e.g.: on mobile devices where the display is small). It takes in input a
multimedia essence file (i.e. audio, video) and returns a multimedia essence file with the
video that has been cropped.

The automatic Ad insertion Web Service aim is to insert advertising clips into a video
sequence at the privileged moment and place of the video. It takes as inputs a movie file and
an advertising file and returns the movie file with the Ad inserted into it.

These Web Services take into account the improvements realized on the two algorithms
(automatic video reframing and automatic Ad insertion) as described in deliverable D4.3 v3

2.6.3.PVR and Ingestion

In the scope of WP6, to bootstrap the integration of contents, a Personal Video Recorder
service for DVB-T broadcast has been designed and developed. This service is fully
programmable, it can be driven through a RESTful interface and it is also integrated with the
service providing the EPG. It allows the user as well as automated services to schedule
DVB-T programmes recording. The PVR service is complemented by a Media Storage
service that stores the recorded programmes for future playback, and indexes them
leveraging on NoTube metadata services.

An instance of the Personal Video Recorder and Media Storage services is being used by
the Personalised Semantic News Prototype (UC 7.a). The PVR is deployed in the Home
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Ambient module. The application logic of the Home Ambient monitors available broadcasts
through EPG services, retrieves metadata from the Broadcaster through WP2 services, and
matches them against the user profile through WP3 recommendation services. Whenever a
relevant or recommended programme is scheduled for broadcast, the application logic sets
the PVR accordingly in order to record the programme. The recorded video is then managed
by internal Media Storage services and made available for playback as part of a playlist
when selected from the front end.

The PVR service uses services to retrieve detailed EPG entries for the scheduler. The Media
Storage services accesses services on the side of the Service Provider to retrieve additional
The PVR service needs to be connected to a hardware DVB-T tuner that allows video
recording. It can record in MPEG2 DVR-MS and DVR-TS and it uses the AVI format as
container.

2.7. Service Annotation and Brokering

This section describes the work related to the improvement of service annotation and
brokering. In more detail, it reflects the refinement of data schema, the re-engineering of
SmartLink and the enhancement of service brokering.

2.7.1. Refinement of Data Schema

The data schema of non-functional properties (NfPs) of semantic Web services has been
refined to facilitate collaborative, naturally diverse and less formally coherent annotation. In
general, the proposed data schema captures four main aspects of the non-functional
properties of Web services, i.e. social, technical, licensing and QoS.

Social attributes include human factors such as developer, contact person, organisation, and
project. To ensure the widespread applicability and reusability of the NfP schema, we reuse
the existing ontologies and vocabularies rather than constructing new ontologies from
scratch. Therefore, FOAF? and CommonTag® vocabularies are adopted to respectively
describe social factors and tags attached to services.

Technical NfPs refer to information about how to interact with the services and cover, for
instance, the communication protocol (e.g. HTTP and SOAP), data (exchange) format (e.g.
XML, RDF and JSON), status (e.g. testing, final, work-in-progress) and authentication model
(e.g. HTTP Basic, API Key, OAUTH).

Licensing properties indicate the terms and conditions with respect to the usage of individual
Web services. We currently define four concepts for the licensing properties, i.e. service
license, data license, usage limits and fees. A service license authorizes and constrains
invocation of the service, whereas a data license is for the reuse or repurpose of data
generated or provided by the service. Usage limits cover the amount of times of service
invocation within a certain time period, or the minimum interval between two times of
invocation. Obviously, fees are applicable to non-free services only and refer to the price a
consumer needs to pay for consuming a service.

In respect of the quality of Web services, we adopt the model from [13], where the QoS
parameters are divided into two classes: objective parameters and subjective parameters.
The former are quantitative measures like availability, reliability, throughput and response
time, whereas the latter are qualitative measures like user ratings.

2 http://www.foafproject.org/
3 http://commontag.org/
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2.7.2. SmartLink Re-Engineering

SmartLink® ("SeMantic Annotation enviRonmenT for Linked services") has been re-
engineered to enable semantically describing, browsing and filtering services in an
interactive way. As stated in D5.2, the first version of SmartLink provides only a simple Web
form for the authoring of semantic service annotations. Now, the entire user interface of
SmartLink 2.0 has been re-designed. As a result, SmartLink is running as a rich Internet
application, which is implemented using Google Web Toolkit (GWT). In addition, the
architecture of SmartLink has also been re-designed to facilitate the access of both users
and machines.

In summary, the key features of SmartLink 2.0 are as follows.

9 Browsing services stored in the repository

9 Filtering services by non-functional properties such as status, category and project

9 Querying for suitable services by using the SPARQL language for RDF graphs

1 An integrated environment for editing and authoring of semantic service annotations

from scratch, even without any documents about the services

1 Recommending suitable model references to users with the support of Watson i an
established online ontologies repository
Publishing the non-functional properties of services as Linked Data on the Web
Interlinking with iServe to provide means for retrieving more information about the
functionalities and behaviours of the services
1 Exposing a SPARQL endpoint on the Web

= =4

2.7.3. Service Brokering

In general, tasks of service brokering include service discovery, execution and mediation,
which is implemented based on IRS-III [14]. Although IRS-III directly covers the descriptions
of service execution, choreography and orchestration, but it still has the following limitations:

9 Using OCML rather than RDF/OWL to semantically describe services;

1 Adopting WSMO rather than MSM (Minimal Service Model) as the conceptual model of

services;
1 Lack of semantic service authoring tools with good user experiences;
1 Not following the principles of Linked Data.

Therefore, a novel framework of service brokering is proposed, which is composed of
SmartLink, iServe and OmniVoke [15]. It can serve as a complement to IRS-Ill. SmartLink
offers not only an environment for the authoring of semantic service annotations, but also a
repository of services. Now, a library of the services has been established, which currently
contains 28 services developed by all the WPs of NoTube project. SmartLink is a publicly
available Linked Data endpoint. It has been registered as a CKAN package®, and included in
the Linked Data cloud®* SmartLink and iServe provides a set of service discovery
mechanisms, which are based on both the functional and non-functional properties.

OmniVoke aims to automating the invocation of generic Web APIs and services. It provides
a unique entry point for the invocation of most services that can be found on the Web. Thus,
it abstracts away the heterogeneities of different services and consequently eliminates the
need for developing a custom tailored client per service. OmniVoke relies on non-intrusive
semantic service annotations conforming to MSM, in order to capture both their semantics
as well as the information necessary to carry out their invocation. It is based on RESTful

4 http://smartlink.open.ac.uk/
5 http://ckan.net/package/smartlink
8 http://richard.cyganiak.de/2007/10/lod/
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principles to simplify its use and to adequately exploit the Web infrastructure for scalability.
The service engine includes a RESTful interface enabling the invocations as well as the
monitoring or post-mortem analysis of service execution by publishing associated artifacts
generated or used during the interaction with remote services, such as messages
exchanged, etc.

Appropriately supporting the use and management of heterogeneous services requires
sharing the semantics of services through formal machine-processable descriptions as well
as using a common syntax for representing these descriptions and the data exchanged or
adequate transformation mechanisms. We shall therefore also use RDF as lingua-franca for
communicating with OmniVoke. Doing so carries out additional requirements like the need to
provide mechanisms for transforming messages between RDF and the data format used by
the Web APIs internally if necessary.

In more detail, OmniVoke can offer the following functionalities:
1 Validate invocation request
1 De-capsulate invocation request
1 Map RDF input data to the expected data format used internally by the service
implementation
9 Compose the invocation request to the actual Web API
1 Invoke the actual Web API
9 De-capsulate the response message
1 Map non-RDF data, e.g. XML, JSON in response message body to RDF

OmniVoke is proposed as complement to IRS-III. It aims at implementing a unified service
invocation engine for heterogeneous services, especially having better support to services
consuming Linked Data. It is worth noting that the adoption of OmniVoke is an internal
change within the semantic service broker. It has no influence upon the existing services
used by the use cases of NoTube project. More information can be found in D5.3.
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3. NoTube Adoption and Evaluation

3.1. Introduction

For the third release of this document we decided to focus on the platform and provide the
evaluation plan with results targeting technological partners as well as application scenarios
leaders.

The summary of the three use cases integration mapping has been already presented in
D6.3 proving to be a successful approach hence, since in the final stage of the project it
hasnoét ddnthenfigagrdund of prototypes the updated description including individual
integration details is demanded to WP7.a/b/c as part of the core activities towards the
release of the third and final demonstrators.

3.2. Evaluation

The evaluation of the three final integrated prototypes has been performed according to the
individual use cases functional requirements and thus planned and performed respectively in
WP7.a, WPp7.b and WP7.c.

From the WP6 perspective the evaluation has been designed, instead of at application level,
at the integration one. In particular we performed evaluation for:

1 Interface with legacy CMS

9 Security and privacy preservation

3.2.1.Interface with Legacy CMS

The main goal is to understand how easy is to connect legacy CMS to the NoTube platform.
This is an indicator of the work that shall be performed at the side of a TV broadcaster in
order to connect its content assets to the NoTube platform.

We consider two potential issues in this respect:
1.Legacy CMS are usually proprietary, closed software that the broadcaster is not likely
to modify without a proper motivation.
2.At the technical level, the main obstacle is represented by proprietary contents (data
and metadata) formats to be managed by the platform.

The main actors involved are:
9 The Broadcasters (WP7)
1 Metadata Conversion Services (WP2)
1 Advanced Audio/Video content Services (WP4)

The idea behind the evaluation has been to leverage the NoTube applications development
experience through the collection of feedback about the two main issues we pointed out at
the beginning of this section, by means of technical interviews: broadcasters on one side
(UC 7.a, 7.b and 7.c leaders) and technicians on the other (WP1, WP2, WP3, WP4 and WP5
developers).

With reference to the non-functional attributes described earlier on in D6.1, the acquired
data had been useful to evaluate: interoperability, scalability, extensibility and adaptability of
the platform.

3.2.1.1. Results: Legacy CMS Integration (Broadcasters Perspective)
With reference to the collected evaluation results (see Annex | for details), below is a list of
pros and cons related to the survey targeting broadcasters.
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Pros
V

V
V
V
Cons

U
U

The current environment workflow will not be altered by the introduction of NoTube
The main introduced improvements are perceived to be: enrichment,
recommendation, user profiling and EPG management

Results provided by metadata enrichment services translate in  medium
improvements

Results provided by A/V processing services translate in medium/high improvements
(where applicable).

The overall workflow of the integrated system results slower than before
Improvements provided by current content recommendation services could me more
efficient

3.2.1.2. Results: Legacy CMS Integration (Developers Perspective)

With reference to the collected evaluation results (see Annex | for details), below is a list of
pros and cons related to the survey targeting developers.

Pros

< <<

Cons

Broadcaster usually adopt standards for metadata and audio/video formats
Good reusability of already implemented conversion services

Services could be deployed onsite improving availability

Usually no software licenses are required

The overhead impacting on the development of transformation services is not low
The integration is not always transparent for broadcasters however the introduced
benefits should be better advertised

| £ ot always easy from a service developer perspective to collect clear
requirements from broadcasters

3.2.2.Security and Privacy Preservation

The main aim is to ensure the privacy protection of the user by measuring potential weak
points in the platform as well as the technical mechanisms adopted to prevent security flaws.

The main actors are:
9 The User Profile Management module
1 NoTube services and applications

The evaluation focused on collecting technical feedback about:

fStorage modalitiede for the wuser
fStorage modal ities for the wuser

s prof
S activiti

o O

9 Connection to external source (i.e.: Social Networks)
9 Back-end interface of the User Profile Management module
9 Techniques adopted to preserve security and privacy

0 Access to personal user details
o Data exchange

The modality of the evaluation has been based on simple low-l e v e | sof t war e
basically trying to retrieve user profile details without providing credentials or trying to bypass
the OAUTH mechanism.
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3.2.3.Results: Security and Privacy Preservation

With reference to the collected evaluation results (see Annex | for details), below is a list of
pros and cons related to the survey.

Pros
V The choice of data storage technologies have been influenced by the need of
preserving privacy
V Social activities are collected avoiding direct references to the user, using the most
secure way supported by the considered social network
V Itds hard even for a malicious user breakin
with social activities

Cons
U Currentlynoencryption i s i mplemented so itds easy for
the system to link the user identity with the personal details (age, date of birth, sex,
etc.)

U The data access to Social Network leverages on the most secure supported
standards (i.e. OAUTH) however the data exchange is performed according to the
exposed APIs, that foresee to use the HTTP protocol (not encrypted)

3.3. Final Considerations

With respect to the collected feedback, below is the list of potential weaknesses of the
current platform with related actions aimed at mitigating them.

The integration is not always transparent for Developed services should be demonstrated in the
broadcasters context of the considered scenario’s workflow

Not easy from a service developer perspective to Strengthen the bottom-up approach focusing more
collect clear requirements from broadcasters on the broadcaster’s requirements instead of just

individual research objectives

Added value introduced by some categories of Improve the efficiency of the algorithms and focus

services is not always remarkable as expected more on UC specific requirements

Personal social activities are exchanged in plain Monitor Social Network’s APls updates in order to

HTTP adopt the most secure protocol available for data
exchange

Hackers breaking into the system could easily link Adopt encryption algorithms or techniques for

user identities with personal details decoupling the mentioned entities

Table 17 Evaluation : weaknesses/mitigation actions sumary
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4. Market and Technology Evaluation

The purpose of this chapter is to provide an overview of the market offer in terms of main
high-level players involvedi n t he ATV o &narib.Hreparficular: Wevieed (frent
end), delivery models (back-end), adopted standards (where possible) with the final goal of
presenting a technology evaluation and comparison with NoTube.

4.1. Devices

4.1.1.Second Screen Paradigm

Mobile devices seem more and more destined to take over as the remote controls of the
future. A lot of apps are being released on the different platform to help users quickly search,
find and consume multimedia contents. Recent trend indicates not just a frustration with the
current state of navigation and search on legacy programming guides, but increasing use of
so-called second screen devices while watching TV. The traditional grid guides for displaying
programming line-ups and available video operated by traditional remote controls are
typically capable of just up-down-left-right browsing and navigation while users are seeking
new ways to search and discover contents. Mor eover todayds generatior
and tablets are powerful enough to support complex searches being at the same time
perfect input devices for the task and being already used and present in the living room,
anyway. Users are increasingly accessing the Web, texting with friends or chatting while
watching TV, so extending the interaction with the TV to those devices makes perfectly
sense.

The above considerations are already supported by the market: not only technology
companies and hardware manufacturers but also Pay TV distributors like Comcast, Time
Warner Cable, AT&T, Dish Network, Verizon, etc. that have announced or released
applications for the most popular mobile devices such as Apple i0OS-based and Android-
based ones [1].
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4.1.2.Commercial Hardware Solutions

41.2.1. Sony Internet TV

Figure 157 Sonyinternet TV (Google TV) hardware snapshot

Sony has been the first hardware manufacturer providing a TV model that is powered by
Google TV. From a hardware perspective it is basically a standard LED TV with a 1.2GHz
Intel processor. It's not noticeably deeper or heavier than a standard 32-inch LCD using
CCFL backlighting, but relatively chunky compare to an edge-lit LED TV.

The remote is light and well-balanced, and features mostly familiar controls. In addition, it
includes an optical trackpad at the upper right [5].

4.1.2.2. Logitech Revue

Figure 161 Logitech Revuehardware snapshot

The Logitech Revue is just the hardware aimed at running Google TV, similarly to set-top
boxes, plus remote controls; the display is not included. It comes with a keyboard remote
control, which is roughly the size of a regular computer keyboard, but adds a touchpad and
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D-pad used for searching through media and browsing the Web via Google's own Chrome
browser.

4.1.2.3. Apple TV

Figure 171 Apple TV hardware snapshot

Apple TV package comprises the proprietary digital media receiver, which is quite small and
light, plus the remote control. Wiring options for the device are minimal: Ethernet port, micro
USB jack, an HDMI port, an optical audio hook-up, and a spot for the power cable. Inside,
the exact specs are unknown, but the Apple TV is powered by the Apple A4 CPU, the same
chip that powers the iPhone 4, iPad, and new iPod touch.

The Apple TV comes with a minimal remote manufactured out of aluminum. The slim
accessory is short on buttons (a menu key, play / pause key, and four way rocker with center
button).

What's more concerning is the fact that getting around the menus and especially entering
text is a chore with this remote, though this is also due in part to the way Apple has laid out
text. Having to click your way to a password, movie title, or email address is pretty time
consuming. Luckily for the users already owning an iPad, iPhone, or iPod touch, the
company just issued an update for its Remote app that allows controlling the Apple TV via a
touch surface and virtual buttons [6].
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4.1.2.4. Boxee

Figure 181 Boxee hardware snaphot

The most interesting part of the Boxee Box experience isn't the box but the remote. It
features a two-faced QWERTY remote. The front side holds a four-way D-pad with select
button, play / pause buttons, and a menu button, while the rear has a small QWERTY
keyboard for easy searches and quick typing. Popular smartphones are not officially
supported as alternative control devices, anyway [7].

41.25. Lava

Figure 1971 Lava TV hardware snapshd

Lava TV, from a user perspective, is a standard HD TV that has been included in our

analysis as the first example of next generation television powered by Google Android. It
doesndt padoandediree mantye contr ol or seconlbdfeamired een d
Android device that is capable of connecting to Internet, playback streaming contents and,

more in general, leverage on any additional functionality provided by Android Apps.
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4.1.2.6. Microsoft Zune Video Renta

- :

Figure 2071 Microsoft Zune Video Rental hardware snapshot

Microsoft Zune Video Rental service is provided as part of the media center functionalities of

the popul ar Mi crosoftds consol e, namely the XI
controllers are the one available for the console, including the standard joypad as well as the

optional remote control.

At the time of reporting no integration is fo
somewhat conceivable to expect it amevalutionat ur al

4.1.2.7. Yahoo! Connected TV

Figure 2171 Yahoo! Connected TV hardware snapshot

Similarly to Google, Yahoo! announced its TV platform supported by a set of hardware
manufacturers. Among others: Toshiba, Sony (Figure 21), Vizio and LG. Yahoo 6s pl at f c
hardware requirements are supported by such televisions, however no specific remote
devices or integration with second screens/smartphones is foreseen by Yahoo!. These
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features, if present, are provided by individual manufacturers as part of their own proprietary
solutions.

4.1.2.8. Samsung Smart TV

Figure 227 Samsung Smart TV hardware snapshot

The Samsung Smart TV empowers a number of TV devices produced by the company, like
the Series 8 one. Hardware specifications are in line with similar products offered by other
vendors (e.g.: Sony, running Google TV). The most interesting thing is the remote control
which is basically a QWERTY keyboard that comes in handy for browsing, chatting or
sharing comments through social TV applications.

4.1.2.9. Netflix

Figure 231 Netflix hardware snapshot

Netflix can be accessed on gaming consoles such as: Nintendo Wii, Sony PS3 and Microsoft
Xbox 360, as well as Windows and Mac laptops, regular television and internet-connected
television (including set-top boxes), and all the most popular hand-held devices such as the
iOS and Android based ones.
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4.1.2.10. Hulu (Plus)

Figure 241 Hulu Plus hardware snapshot

Hulu Plus can be run on TV. Currently it works on selected Internet-enabled Samsung TVs
and Blu-ray players. It is also available for consoles such as the Sony PS3, Microsoft XBOX
360, and some Sony entertainment devices in the coming months. Right now it is possible to
download Hulu Plus through Samsung Apps and watch Hulu content in 720p HD. Hulu Plus
is also one of the latest additions to the Roku XDS streaming video box.

On the mobile side, running Hul u Pduited jusbto
download the Hulu Plus app available in the Apple App Store. While the app is free to
download, users still need to subscribe to Hulu Plus to get full access. Otherwise only a
selection of episodes is available for free.

4.2. Delivery Models

4.2.1.Introduction

TV experience augmented with user interaction is definitely not an innovative idea since the
first platforms saw the light early in 2000. They were mainly experiments based on the
remote control as the central input device while SMS were used for communications.
Usability was very poor and there wasnot
users thus interacting with strangers was pretty common and, at the end of the day, not very
interesting.

Nowadays this concept has evolved and looking at the industry we now have mainstream
products supported by electronics and software giants like AppleTV, Google TV, Microsoft
XBOX, Netflix, Samsung Smart TV, Sony, etc. on one side and aggressive, smaller start-ups
like IntoNow, Miso, GetGlue,etc. on the other.

Philosophies appear to be somewhat different, anyway: while market giants work is focused
on integrating popular social networks like Facebook, Twitter, Flickr, etc. in addition to
adding a basic content suggestion mechanism on top of the community preferences, on the
other side small companies focus on building the social graph as the main starting point for
providing a brand new content consumption experience.
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4.2.2.Content-Centric Model

4.2.2.1. GoogleTV

Home

Bookmarks

— B cnBc Real-Time
Spotlight ! Gallery

ST Q Google Chrome

Queue
What's On k4 Help Guide

Sony Recommends » Media Player

C Napster

NBA Game Time

wnn  Netflix

Figure 251 Google TV

Google TV’ is the homonymous TV-based ecosystem from Google. Providing typical media
center functionalities (audio/video playback supporting a wide range of formats, YouTube
streaming, pictures slide show, etc.) it leverages in addition the power of Google to search
multimedia contents as well as the Web by embedding a full-fledged Chrome browser
(including the Adobe Flash support).

The platform is extensible thanks to the support of Apps, moreover popular smartphone
(Android-based or iOS-based) are supported as remote controls / second screen [3].

At the time of reporting a number of hardware makers chose or are planning to empower
certain models of their devices with Google TV. Among the others we can mention [4]:

9 Sony Internet TV

9 Sony Internet TV Blu-ray Player

1 Logitech Revue set-top box

" http://lwww.google.com/tv/
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4.2.2.2. AppleTV

Movies TV Shows Internet Computers Settings

Top Movies

Genres
Search

In Theaters

Figure 26 - Apple TV

Apple TVEi s a standalone digital me d i aaryrome@tng ver ,

system and software.

It is a small form factor network appliance designed to play IPTV digital content originating
from the iTunes Store, Netflix®, YouTube' Flickr!, MobileMe® MLB.tv**, NBA League
Pass' or any Mac OS X or Windows computer running iTunes onto an enhanced-definition
or high-definition widescreen television.

In contrast with Googled s s o, handtvareoand software are strictly bound.

The business model is focused on the Apple Store for the content acquisition and delivery.
Brand new TV shows are available at $0.99 a rental, and HD movies for $4.99 a go (or
$3.99 for older titles). And that includes new releases the same day DVDs hit shelves (or
Netflix distribution centers). Speaking of Netflix, the new Apple TV also features the rental
service's "Watch Instantly" as a wholly integrated component of its offerings, alongside a
new function the company calls AirPlay which will allow to "push" video and audio content
from iPad, iPhone, or iPod touch with the tap of a button. On top of that, streamlines sharing
from userdés home computersi[6por | aptops i s

8 http:/Avww.apple.com/appletv/

® hitpsi/www.netflix.com/

10 http://www.youtube.com/

" http://www.flickr.com/

2 http://www.apple.com/mobileme/

13 http:/Mvww.mib.tv/

1 http://www.nba.com/global/leaguepassemail.html
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4.2.2.3. Boxee

O 450 36°F

% Il

PHOTOS MUSIC MOVIES TV SHOWS APPS FILES
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(lh TMB34 - "Ghetto Fati... R ¥, & 1 1 South Park

2 Young Man with a Horn

dB TMB36 - "Malestrogen® 4 B 3 Fifty-Fifty

The Big Lebowskd 4 How | Met Your Mother
Yael Naim

Figure 271 Boxee

Boxee™ is all about delivering content from multiple internet sources to the user in a

seamless and unified way. The main page allows the selection of featured apps and videos

(including Vevo music video app). The Friends tab pulls in all the video friends from various

services have shared: if Boxee is hooked into Facebook, for example, all the videos friends

post will show up automatically. Right now the Box supports Facebook, Twitter and Google

Buzz.

Then ités possible to choose the Watch Later op
to watch later, Shows and Movies tabs offer galleries of available content, and finally Apps

(Boxee Box comes preloaded with a variety of different apps) and Files [7].

15 hitp://www.boxee.tv/
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4.2.2.4. Rovi

Figure 2871 Rovi Connected Platfom

Rovi Connected Platform *®enables Android-based devices connecting to an array of PCs,
set-top boxes or NAS devices, which in turn would be connected to a monitor or HDTV of
some sort. The idea is to help manufacturers and distributors speeding up time to market
and differentiate their offerings by enabling them to build networked products that store,
discover, and play back personal and Internet-based content. Standards supported by the
software enables connectivity with millions of DLNA-, UPnP-, DTCP-IP-, and OCAP/tru2way
compliant devices, allowing consumers to easily discover, manage and enjoy their digital
content on their own terms. Music, photo and video files stored on Android devices powered
by Rovi Connected Platform will be capable of sharing media over the consumer& home
network for streamed playback on connected entertainment products. Connected Platform
on Android will also enable consumers to access and manage their connected devices
around their home right from their personal Android device, and stream their personal,
premium and recorded content stored on their PC or NAS devices directly to the Android
mobile device in the palm of their hand [8]. Such solution is quite different from the other
w e é presented here since it mainly provides an infrastructure for the integration of
mul timedia devices aimed at consuminhg contents
provide a specific front-end for users. Actual stakeholders have to be found in Original
Equipment Manufacturers (OEM).

4225. Lava

The Scandinavia'’ is the world's first Android TV, with pre-installed and downloadable Apps.
The pre-installed Apps include a complete and open web-browser, Facebook, YouTube,
Email, Google Maps and more. At the App-store, the user can download and install a
constant flow of new Apps and services. The People of Lava Scandinavia TV is different

18 http://www.rovicorp.com
7 http://Iwww.peopleoflava.com/
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