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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks
� Recommendations and Suggestions
� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network
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Introduction to Social Networks
� With the users demand in collaborating and sharing 

information Social Networks have been created
� Social Networks (according to OECD, Organisation for 

Economic Co-operation and Development) are web portals 
that allow users to:
 provide and share User Generated Content
 valorize their creative effort: the content should be originally 

produced by the users -- e.g., take a picture, compose a set of 
images, sync. images and audio, etc. 

 users produce content by using non professional solutions and 
techniques

� Other solutions using UGC are Blogs, Wiki, Forum, etc. 
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Social Network Motivations
� Creating Social relationships and contacts

 Finding new friends
 Sharing content with friends
 Get knowledge about what other people do in their life

� Increasing Knowledge of users
 on specific topics, the subject of the UGC and of the SN
 on how content can be created and shared

� Personal advantages for the users
 Increasing visibility in the community and in the job
 Taking the leadership, be observed by a community

� Save money for  the users
 Storing user content permanently and making it accessible for its 

own usage (making it  public as side effect)
 making content public for friends
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Best Practice Networking
� La conoscenza è su WEB. 

Oggi su Web, tutto ruota intorno al Social Networking
� L’evoluzione delle SN, verso una gestione più 

completa della conoscenza sono le BPN
� Le BPN sono in modo sostanziale delle SN 

tematiche in cui la conoscenza viene prodotta, 
catturata ed esternalizzata attraverso strumenti di 
lavoro collaborativo quali:
Groupware, blog, forum, commenti, chat, emails, wiki
Conoscenza indicizzata in db semantico, accessibile, 
 Formalizzazione del workflow

�Dottorato, Univ. Firenze, 
Paolo Nesi 2012 2013
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BPN: Creazione & Gestione

Socializzazione Esternalizzazione

Interiorizzazione Combinazione

tacita esplicita

tacita

esplicita

group, forum, 
newsletter, workflow

aggregazione, 
annotazione

studio, apprendimento,
e-learning

pubblicazione, 
produzione, 
indicizzazione

a
da

�Mapping sul modello di Nonaka & Takeuchi, 1995
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Content Searching in Social Network

� Traditional Classification based on 
Metadata
Faceted search

� Taxonomies 
� Free Tags, as Folksonomy
� Geotagging, GPS data
� Annotations
� Votes
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Sn: User Classification
� Lurkers: passive users, 

 take and do not contribute: no content, no other users, ….
 can be even frequent users to read
 they are tpyically invited and does not invite 

� Occasional users: 
 sometimes they also contribute with UGC
 marginal active in terms of invitations

� Active users:  
 frequently contribute 
 The first source of inviations of users and content

� Pushers:
 Typically active users paid to stimulate activities with 

content, discussions, users, mailing, etc. 
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User Activities on Social Networks
� Wikipedia (2006)

 68000: active users
 32 millions of lurkers
 While the 1000 more active users produced the 66% of 

changes.

� Similar numbers in other portals:
 90% lurkers
 9% occasional users
 1% active users

 90% is produced by the 1% of active users
 10% is generated by the 9% of users including the 

occasional 
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Relevance of Users
� Number of Connections with other users

Direct connections,
 Second and third level connections, 
 Etc.

� Number of accesses to their
 profile page (if any)
 posted and/or preferred content
 Comments 
 groups 

� Users’ Activities 
 Number of posted content in time
 Number of posted comments, on content, on area…
 Number of votes per content, per area, etc.
 Number of accesses to the network
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�Stanford Social Web
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Issues on Community Graphs
� Absence of not connected users that may be the majority
� Presence of a main Center of gravity 

 Presence of dense groups with leader or reference users

� Number of Connections
 Distribution of connections 
 Density of connections

� Presences of remotely located small Groups
 Self connections among these people
 Some of these smaller remote groups are linked with the rest via 

1 or few more chains of single people
Depending on their activities, the risk of losing those 

communities is evident
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http://www.eclap.eu/drupal/?q=graphviewer
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Group Connectivity
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Centrality of User Profile
� Static

 generically provided during registration. 
 frequently not so much detailed in generic Social 

Networks, since users prefer to avoid filling in 
‘useless’ forms and/or to provide false data. 

 In small thematic and business oriented Social 
Networks the information is much more reliable.

� Dynamic
 collected on the basis of the activities users perform 

on the portal elements, 
 such as those on content, on other users: 
 changed by users, Inferred by relationships 
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Profilo degli utenti
Informazioni dinamiche:

•Lista di oggetti preferiti
•Lista di amici
•Lista gruppi
•Voti positivi ad oggetti
•Commenti ad oggetti
•…
•…
•Informazioni sulle preferenze 
sulla base delle 
visualizzazioni degli oggetti

•Format
•Type
•Taxonomy

Informazioni statiche:
•Informazioni generali: 

•nome, cognome, sesso, 
• foto, data di nascita, 
•descrizione personale, 
•località di provenienza (ISO 3166),

•Nazione
•Suddivisione
•Provincia 

•lingue parlate (ISO 369)
•Informazioni di contatto:  

•lista di contatti di instant messaging
•Scuola e Lavoro:  

•scelta del livello scolastico, 
•nome della scuola,
•tipo di lavoro,
•nome del posto di lavoro

•Interessi:
•Vettore contenente la lista di valori del campo 
Type degli oggetti scelti dall’utente
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Direct Measures on User Actions
� Given a temporal Window: from date XX to date YY, 

 the following measures/distributions should be estimated
� Distribution of content access per

 Protocol: download/streaming, progressive download, P2P
 Platform: IE, FF, Chrome, …., 
 Device: PC, mobile, iPhone, iPad, etc.., ..
 nationality, region, city 
 language/locale of the browser
 registered/not registered on the portal

� Distribution of content access per Portal Section
� Distribution of content access per Group, Person

 Privacy issues

� Distribution of content Upload per Person/group
� Privacy issues
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User Profile Problems

� Different data types: 
 Numbers: age, votes, #kids, ..
 Enumerates/symbolic: language, nationality, etc.

� Multiple Values / Selections: 
 languages, nationalities, preferences, etc…

� Non-Symmetrical Distances, for instance:
 Preferences: Dim ({Pref(A)}) ≠ Dim ({Pref(B)})

� Dynamic information
 related computational complexity

� Different Languages of comments, descriptions, 
 Language processing and understanding
 Dictionaries, Semantics, Taxonomy, etc. 
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friendship propagation
� User links and friendship propagation….
� Mechanisms for invitation

 User A invites N Users
 Among these N Users, M Accept the invitation 

� Viral Indicator
 If M > N a mechanism of viral grow is started
 It can exponentially grow up or to simply produce a small 

pike

� Users have:
 Direct Friends----------------- for example: 90
 Indirect Friend of different levels ---------: level 1: 900
 Friends via groups (see LinkedIn) ---------: 14000
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Distribution of content access per 
Portal Section (from ECLAP.EU)
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Business Models of UGC/SN 
� Advertising

 Publication of ads (banners) on the Social Network 
 A value proportional to the number of users 

� Targeted Advertising 
 Placement of ads on the basis of Users, context, content, etc. 
 Cost per Click, cost per impression, etc. 

� Donations
 See Wikipedia

� Pay per Item
 A small price for each item
 A license for each item, DRM, CAS

� Subscription
 A monthly subscription to have more power, see Second Life

� Selling of Services 
 Linkedin, Second Life, etc.
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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks

� Semantic Modeling
� Recommendations and Suggestions
� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network
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Semantic Descriptors and info 1/3
� user profile descriptions collected via user registration and 

dynamically on the basis of user actions, migrated also on the 
mobile: 
 selected content, performed queries, 
 preferred content, suggested content, etc.;

� relationships among users/colleagues (similarly to 
friendships, group joining) that impact on the user profile and 
are created via registration, by inviting colleagues, etc.;

� user groups descriptors and their related discussion forums 
and web pages (with taxonomic descriptors and text);
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Semantic Descriptors and info 2/3 
� content descriptors for simple and complex content, web 

pages, forums, comments, etc.;

� device capabilities for formal description of any acceptable 
content format and parameters, CPU capabilities, memory 
space, SSD space;

� votes and comments on contents, forums, web pages, 
etc., which are dynamic information related to users;
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Semantic Descriptors and info 3/3
� lists of elements marked as preferred by users, which are 

dynamic information related to users;
� downloads and play/executions of simple and/or complex 

content on PC and mobiles, to keep trace of user actions as 
references to played content, which are dynamic information 
related to users preferences;

� uploads and publishing of user provided content on the 
portal (only for registered users, and supervised by the 
administrator of the group). Each Content element has its 
own static metadata, descriptors and taxonomy; while the 
related action of upload is a dynamic information associated 
with the User who performed it. In addition, Content elements 
can be associated with Groups. 
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Group Descriptors
� Groups of users they may have specific 

descriptors and those inherited by the users:

� static aspects of the groups such as: 
 objectives, topics, web pages, keywords, taxonomy, etc.;

� dynamic aspects related to:
 users belonging to the group; users may: join and leave the 

group, be more or less active over time;
 content associated with the group: files, comments, etc., 

with their taxonomical classification, metadata and 
descriptors.  
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Content Descriptors
� Static aspects : more relevant since the content description is 

typically not changing over time. They are:
 metadata, keywords extracted from description, comments, etc.;
 technical description (as the Format in the following): audio, video, 

document, cross media, image,..;
 content semantic descriptors such as: rhythm, color, etc.; genre, 

called Type in the following;
 groups to which the content has been associated with;
 taxonomies classification to which the content has been 

associated, taking into account also the general taxonomy;
� dynamic aspects are marginally changed and may be related 

to:
 user’s votes, user’s comments;
 number of votes, comments, download, direct recommendations, 

etc.; 
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Semantic Descriptors
� Modeling descriptors with formalisms:

 XML
 MPEG-7, metamodel for descriptors and descriptors
 MPEG-21: item descriptor and/or package 

� Audio, Video, images:
 Low level fingerprint/descriptors

Hash, MD5, etc. 
 High level fingerprint/descriptors 

Genre, rhythms, color, scenes/movements, etc.
Evolution of them along  the time, along the file

� Documents:
 Keywords extractions, multilingual agnostic, …
 Summarization
 Paragraphs modeling and descriptions
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Usage/Prod of Semantic Information
� content ingestion. semantic tagging while technical descriptors about 

digital resources are added during the automated adaptation and icon 
production;

� repurposing and publication for several kinds of end-user 
devices

� extraction of semantic technical descriptors from simple and 
complex essences, 

� content indexing to prepare and accelerate the process of search. 
� packaging content and semantics into MPEG-21/AXMEDIS binary 

format: integrating digital essences with metadata and descriptors
� exporting content to other databases, or posting them on other 

social networks or portals, publishing on P2P networks
� estimating similarities among users, objects/content, to pose the 

basis of generating suggestions and reasoning; 
� producing suggestions about potential colleagues, interesting 

content, and groups;
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Content Enrichment
� The content, UGC, reaches the Social Network with partial 

information
� Content Enrichment is needed to get enough semantic 

information for 
 indexing/querying and producing suggestions

� Content enrichment may be performed by:
 Addition/Extraction of semantic descriptors
 Multilingual translation for metadata
 Addition of annotations, textual and audiovisual
 Association of SKOS/taxonomical terms
 Association of Tags  folksonomy
 Comments, rating, citations, etc. 
 Creation of Aggregations: collection, courses, play lists
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Extraction of semantic 
descriptors

� Technical Information
 duration, resolution, size, dimension, video rate, sample rate and 

size, file format, MIME type, number of included files, file 
extension, etc. 

 libraries or tools can be used to extract information: FFMPEG for 
video and audio, ImageMagik for images, etc.

� Context information:
 summary and extract keywords; 
 Video processing to: segment in major scenes, understand 

them, identify objects, colors, etc. 
 audio processing to extract tonality, rhythm, etc.
 Images processing to extract contained objects, etc. 
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High Level Reasoning Semantic Computing, 1/2

� Linguistic processing: assessment of intentions, understanding
 Extraction of positive/negative impressions
 Technical instruments: 

Ontology production, integration, augmentation
Ontology merging, engines
Processing OWL
Triple database, Semantic SQL

� Semantic meaning of high level information
 Dictionaries: to compare/infer multilingual keywords
 Folksonomies: production of free keywords
 Taxonomies: specialization relationships 
 Ontology: a range of relationships 
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High Level Reasoning Semantic Computing, 2/2

� Taking decision on the basis of Descriptors and their relationships 
 Technical instruments: 

Taking decision engines
inferential engines such as Jena, 
rules based systems, 
script-based rules,
constraint programming,
First logic, temporal logic engine, etc. 

� Recommendations/suggestions, production of
 Technical instruments: 

Clustering among elements: content, users, groups, .. 
• on the basis of distances/similarities among descriptors 

Clustering models: K-means, k-medoid, hierarchical clustering
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Esempio di Tassonomia
� Classificazione 

secondo vari assi
� Dominio Specifico
� Multilingua

� Istanze connesse 
a più nodi

� Preso da: 
http://mobmed.ax
medis.org
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Animale Cavallo

lupo

Sistema

Horse, equino, ….. 
Bretone

Normanno

Alternative, traduzioni

Software

hardware

Computer 
Science 

sys..

economia

Modello
economico

collabora
tive

Referenced

Process

task

Related

Assisted

Competitive

isa

isa

isa
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FOAF: Friend of a Friend 
� Friend of a Friend (FOAF): 

A format for supporting description of people and 
their relationships

 a vocabulary in OWL for sharing personal and 
social network information on the Semantic Web

 Based on AAA principle:
Anyone can say anything about any topic

� Modeling Information:
Organization at which people belong
Documents that people have created/co-authored
 Images that depict people
 Interests/skill of people,…
…..
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FOAF: Friend of Friend
<foaf:Person> 

<foaf:name>Peter Parker</foaf:name> 
<foaf:gender>Male</foaf:gender>
<foaf:title>Mr</foaf:title> 
<foaf:givenname>Peter</foaf:givenname> 
<foaf:family_name>Parker</foaf:family_name> 
<foaf:mbox_sha1sum>cf2f4bd069302febd8d7c26d803f63fa7f

20bd82</foaf:mbox_sha1sum> 
<foaf:homepage rdf:resource="http://www.peterparker.com"/> 
<foaf:weblog

rdf:resource="http://www.peterparker.com/blog/"/>
<foaf:knows> <foaf:Person> 

<foaf:name>Aunt May</foaf:name></foaf:Person> 
</foaf:knows> 

</foaf:Person>
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Ontologie
� L'ontologia è una specificazione formale esplicita

di una concettualizzazione di un dominio 
� Rappresentano:

Concetti e oggetti: modelli, categorie, 
proprietà,..

Relazioni fra concetti e fra relazioni
� Idealmente mirano a modellare in modo 

“esaustivo” un dominio
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Un Esempio
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Base Ontologica
� Si può formalizzare in OWL (ontology web 

language), XML (Extensible Markup 
Language)

� Unifica/Generalizza modelli come:
 Tassonomie
 Tesauri
Vocabolari
SKOS: simple knowledge organization system
 FOAF: friend of a friend 
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Base Ontologica
� Le ontologie sono specifiche di un dominio
� Spesso prodotte in team e formalizzate in OWL, vi 

sono strumenti di:
Editing, e.g., Protégé
Database semantici, e.g., Sesame in RDF 

(Resource Description Language)
 Inferenza su database
Query semantiche, per esempio formalizzati in 

SPARQL (Simple Protocol and RDF Query 
Language)

….
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Base di Conoscenza
� Si può vedere come: Ontologia + istanze
� Le istanze dei concetti, delle relazioni, 

popolano la base di conoscenza 
connettendosi all’ontologia con la relazione 
di instance-of (io), e.g.:
il documento afkagf.pdf connesso al nodo 

Analgesia della tassonomia MobMed
Carlo Rossi e’ un Paziente
Carlo Rossi e’ figlio di Giovanni Rossi

�Dottorato, Univ. Firenze, 
Paolo Nesi 2012 2013
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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks
� Recommendations and Suggestions

� Raccomandazioni / suggerimenti
� Metrics Similarity Distances
� Clustering algorithms comparison
� Performances, Incremental Clustering
� Suggerimenti UU an improvement
� Validazione del modello di suggerimento

� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network
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Recommendations
� Different Recommendations/Suggestions

 U  U: a user to another user on the basis of user profile
 O  U: an object to a user on the basis of user profile
 O  O: an object on the basis of a played object of a user
 G  U: a group to a user on the basis of user profile
 Etc…

� Objects can be:
 Advertising, Content, Events, etc.
 Some of  them may have specific descriptors…
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Different Recommendations
� FOR YOU: Suggesting Users to another Users since they  

 have similar preferences
 like/prefer what you like/prefer
 are friends of your friends
 are in one or more of the your groups
 are new of the Social Network
 are the most linked, grouped, active
 etc. 

� FOR THE SN: Suggesting Users to another Users since they  
 are important for the SN and do not have to left alone, the new entry 
 are the only contact path for Connecting a remote group, if the path is 

left a peripheral group will be completely disjoined with respect to the 
rest of the SN

 …



Dottorato, Univ. Firenze, Paolo Nesi 2012-2013 46

Different Recommendations
� FOR YOU: Suggested objects/contents/events/groups since they 

 are the less, most viewed, most played, most played in your group, ..
 are similar to your highest voted/ranked objects 
 are similar to what you usually play, pay, print, upload, etc.

The most played/../voted in absolute
The most played/../voted in the last Month/Day, week, etc…
The most played/../voted in your area, country, group, etc..

 are new for the SN
 belongs to the preferred of your friends, …
 have been posted/commented by your friends, in your group, …
 have been recommended by a your friend  

� FOR BUSINESS: Suggested objects/…./groups since they 
 are new for the SN, and thus are new for the market/business of the SN
 are commercially proposed and have to be commercially promoted for the 

business of the SN
 belong on the log tail of the content distribution/usage 



Dottorato, Univ. Firenze, Paolo Nesi 2012-2013 47

Recommendations
Recipient of the suggestions

User Content 
(played by a user)

Group 
(leader or members)

Su
gg

es
te

d 
el

em
en

ts

Users Proposing to a user 
possible colleagues / 
friends

--no sense--
Proposing at a group 
responsible possible 
interested colleagues to be 
invited

Contents Proposing to a user 
possible interesting 
contents

Proposing at a play of a 
content similar content 
items

Proposing at a group 
members possible interesting 
content
(not much different with 
respect to C-C combination)

Groups Proposing to a user 
possible interesting 
groups

Proposing at a play of a 
content possible  interesting 
groups in which similar 
contents are discussed

--no sense--

Ads Proposing to a user 
possible interesting ads

Proposing at a play of a 
content the possible 
interesting ads

Proposing at a/all group 
member/s possible 
interesting ads
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Similarity Distance
� The simplest solution for the recommendations/suggestion is 

to estimate the closest Users or Objects with respect to the 
reference User/Object

� The estimation of the closest entity between two entities 
described with multiple symbolic description is an instance of 
multidomain symbolic similarity distance among their 
descriptors.

� We can suppose for a while to have the possibility of 
estimating the similarity distance among descriptors.

� Some indexing tools, such as  Lucene/Solr, may help in doing 
this with a query based on information of the reference 
user/object. 
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Complexity of Recommendation 1/2
� Each day: 

N new users reach the SN
� The SN has 1 Million of users: U=10^6

� The SN has to suggest the possible friends to the new N 
users immediately:
Complexity is an O(NU) 
N*U distances should be estimated in real time/per day
 If N=10^6 such as on YouTube
 Thus: 10^12 estimations of 10ms, 
10^10s   which are 317 years !!!
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Complexity of Recommendation 2/2
� Each day: 

M new UGC items are uploaded on the SN, 
� The SN has 

 1 Million of content: C=10^6
 1 Million of users: U=10^6

� The SN has to estimate the distance of that content with 
respect to all the other items/objects and users:
 Complexity is an O(MC+MU) 
 M*C distances to be estimated in real time/per day
 M*U distances to be estimated in real time/per day
 If M= 1 Million 
 Thus: 10^12 estimations of 10ms, thus 10^10s, 

2*317 years !!!
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Technologies for Recommendations
� Objective:

 To provide targeted elements on the basis of the elements 
descriptors

� Technical solutions
 create distance matrices and matching via direct distance or 

similarities estimations, very unfeasible for millions of elements 
would be too expensive 

 making queries on the basis of element profile to get the most 
similar. For millions or elements with several aspects or 
dimensions in descriptors would be very complex 

 use some clustering to create group of elements, also based 
on distances or similarities. If the groups are too many, the 
precisions can be low while the costs are contained. 
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Similarity Distances

Recipient of the suggestions
User Content 

(played by a user)
Group 

(leader or 
members)

Su
gg

es
te

d
el

em
en

t Users D(U(s,d);U(s,d)) --no sense-- D(U(s,d);G(s,d))

Contents D(C(s);U(s,d)) D(C(s);C(s)) D(C(s);G(s,d))

Groups D(G(s,d);U(s,d)) D(G(s,d);C(s)) --no sense--
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General Distances Models
� Weighted Models:

� Vector weighted models:

� The weights can be defined according to the SN goals.
� They can be determined by using multi-linear regressions 

techniques. 
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Visualizzazione di Suggerimenti e dist
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Clustering among descriptors 
� K-Means clustering

 Based on a multidimensional 
distance model among each other 

 Define the number of clusters
 Estimation process to maximize 

the cohesion among clusters
� Some items can be spare

 They are classified in any case
� Millions of content items, 

thousands of clusters, …
� Periodic re-clustering taking into 

account all the 
content/objects/users

�C1
�C2

�C3
�C4
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Clustering among descriptors 
� Millions of content items, 
� ONLY thousands of clusters

� At each New Object
 Distance of the new object 

with respect to cluster 
Centers

 Reduction of complexity

� Usable on recommendations:
 UU, UO, OO, etc.  

�New
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Clustering k-means
� Good performance in terms of scalability; 

 discovery of clusters with arbitrary shape; 
 ability to deal with noise and outliers; 
 insensitivity to order of input records; 
 support for high dimensionality.

� Complexity of an O(NKI), where N is the number of  elements, 
K the number of clusters and I the number of iterations. 

� k-means has demonstrated the best performances when N is 
largely bigger than K and I (Everitt, Landau,  Leese, 2001).
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K-means problems
� dependency on the availability of numerical absolute 

distance estimations between two numerical values

� Unfortunatly elements descriptors are 
mainly symbolic and in some cases with multiple 

values, 
 coming from both the semantics and concepts they 

describe. 
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K-medoids clustering

� K-medoids adopts as a center of the cluster the element 
which has the minimal average (or the median) distance 
among the others involved in the cluster. 

� This means that the complexity is grounded on O(K(N-
K)2), that for N>>K is an O(N2).
 N are the elements
 K are the medoids/clusters

� initially the clusters centers are some selected elements 
(Xui & Wunsch, 2009). 
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Hierarchical Clustering
� Hierarchical clustering (Xui & Wunsch, 2009) are creating 

clusters on the basis of the distance among the single 
elements. 

� The process starts by aggregating the closest elements to 
create smaller clusters of two elements and then aggregating 
these small clusters with other by following a sort a merging 
algorithm. 

� The aggregation is based on the distance metrics

� Hierarchical algorithms may differ for the mathematical model 
used for the merging of subclusters: complete linkage, single 
linkage and averaged. 
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Cluster Based Recommendations
� Pros

 Lower computational costs, clusters are numerically much less. 
 At each new entry in users or content,  the recommendation can be 

performed on the basis of the centers of clusters, or on cluster 
description

 For example in the case of before, with 1.000 clusters, the user 
recommendation:
O(NK), 10^6*10^4*10ms => 3,8 months,

� Cons
 The proposed users/content/items are not those that are  closest 

and neither the most similar. 
 They are only some (a random selection) of items that are into the 

cluster that present the high similarity with respect to the item 
selected (user, content, etc.)
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Comparison of Clustering algs
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Consideration on Clustering algs
� K-means has good performance 

 it works only on absolute distance numbers
 Not viable for complex domains

� K-medoids works on symbolic distances via taxonomies
 Vector or scalar measures are viable
 It is quite computationally heavy 
 Excellent in rejecting errors and on classification

� Hierarchical clustering with average linkage 
 Vector or scalar measures are viable
 Very efficient in computation
 Good in rejecting errors and on classification
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Incremental Clustering
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Informazione Tipo Metrica Esempio
Località Lista	di	elementi	in	formato	

ISO‐3166 ௧ݒ ,ܣ ܤ IT

Lingua Lista	di	elementi	in	formato	
ISO‐369 ௨ݒ ,ܣ ܤ It‐it

Età Numero	ሺUnix	Timestampሻ ݒ ,ܣ ܤ 633420000

Gruppi	di	appartenenza Lista	di	gruppi ௨௦ݒ ,ܣ ܤ
ሾ	Digital	Meets Culture,	Italy,	

…ሿ

Connessioni	comuni Lista di	utenti ௗ௦ݒ ,ܣ ܤ ሾivanb,		…ሿ

Categorie	di	contenuti	di	
interesse Lista	di categorie ௧௦௧ݒ ,ܣ ܤ «Gestione e	organizzazione,	…»

Percentuali di	visualizzazione	
delle	categorie	di	contenuti Array	di	numeri	reali ௧௫௬ݒ ,ܣ ܤ ሾ1:0,4; 2:0,5;	…ሿ

Raccomandazione Utente  Utente
 La raccomandazione sulla base della similarità tra utenti viene generata 

utilizzando due set di informazioni, le statiche e le dinamiche
 Informazioni statiche: età, lingue parlate, tipi di oggetti di interesse…
 Informazioni dinamiche: amici, preferiti, caratteristiche oggetti visti …

 Calcolo similarità mediante confronto Utente  utente
 Effettuato su dati eterogenei (lingue parlate, nazionalità…)
 Dipendente dalle classificazioni tassonomiche degli oggetti visti
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Obiettivi e percorso del progetto

 Rendere maggiormente dinamiche e accurate le 
raccomandazioni proposte agli utenti del social 
network ECLAP

 Studiare e implementare nuove politiche di 
raccomandazione utente-utente

 Verificare 
 l’efficacia delle tipologie di suggerimento
 quali tipi di informazioni spingono gli utenti a 

stringere amicizia
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Informazione Tipo Metrica Esempio
Percentuali di	visualizzazione	
delle	categorie	di	contenuti Array	di	numeri	reali ሾ1:0,4; 2:0,5;	…ሿ

La ristrutturazione

Informazione Tipo Metrica Esempio

Viste

Stringa	composta	da	termini	
della	tassonomia

«Performing Art	Danza
Balletto,	…»

Scaricati «Performing Art	Danza
Balletto,	…»

Aggiunti	ai	preferiti «Gestione e	organizzazione,	…»

Promossi «Performing Art	Musica	Blues,	
…»

� trasformata in

�La struttura attuale:

 Migliorata la valutazione delle preferenze degli utenti
 Migliorato e riadattato l’algoritmo di calcolo per la similarità sulla base dei profili 

statici
 Introdotte altre tipologie di suggerimento diverse da quelle basate solo sulla 

similarità tra i profili degli utenti
 Aumentata scalabilità considerando nel calcolo solo gli utenti attivi del sito
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Modello di calcolo

 La vecchia procedura è stata privata delle metriche per il calcolo della prossimità dinamica.
 Adesso si ha una funzione che stima la similarità esclusivamente sulla base delle 

informazioni statiche ed attribuisce ad ogni metrica un peso ܲ, questa si va a combinare 
con la metrica per la prossimità dinamica per il calcolo della prossimità tra due utenti.

 È possibile assegnare pesi diversi alle diverse prossimità in modo da dare più rilevanza ai dati 
relativi alle preferenze o ai profili statici.
 Talvolta accade che i profili statici siano meno accurati perché gli utenti tendono a non 

riempirli. In questo caso la prossimità dinamica è usata come supporto.

 L’offerta dei suggerimenti è stata ampliata includendo la tipologia di raccomandazioni 
strategiche e la tipologia serendipity. 
 Raccomandazioni strategiche: agli utenti che hanno pochi colleghi vengono suggeriti 

utenti con molti colleghi e viceversa. Questo per cercare di aiutare i nuovi utenti a 
socializzare e per "recuperare" gli utenti che non accedono al sito da molto tempo e hanno 
perso contatti con i nuovi utenti e/o interesse nei confronti del portale.

 Raccomandazioni serendipity: suggerendo un amico in maniera casuale (magari con 
interessi completamente diversi dai propri), l'utente, spinto dalla curiosità di nuovi 
contenuti, può creare contatti con il nuovo amico, ampliando la lista dei suoi interessi.

௦௧௧ݕݐ݅݉݅ݔݎ� ,ܣ ܤ ൌ ,ܣ௨ሺݒሺܨ ,ሻܤ ,ܣ௧ሺݒ ,ሻܤ ,ܣௗ௦ሺݒ ,ሻܤ ,ܣ௨௦ሺݒ ,ሻܤ ,ܣሺݒ ,ሻܤ ,ܣ௧௫௬ሺݒ ሻሻܤ

ݕݐ݅݉݅ݔݎ� ,ܣ ܤ ൌ ௗ௬ݕݐ݅݉݅ݔݎ ,ܣ ܤ ൈ ௗߛ  ,ܣ௦௧௧ሺݕݐ݅݉݅ݔݎ ሻܤ ൈ ௦ߛ
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Architettura del sistema

�Utenti sul 
portale

�S.L.I.M.

�P.F

�Us.Ter

�Survey Analysis

�ECLAP 
Storage

�Ricezione suggerimenti

�Partecipazione al sondaggio

�Connessione fra utenti
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La validazione
 I suggerimenti proposti nel sondaggio sono un 

sottoinsieme di quelli elaborati dal sistema e 
presentano una serie di informazioni relative 
agli utenti.
 Viene chiesto di votare quanto un 

suggerimento è ritenuto interessante. 
 In questo modo non si valida la qualità 

delle metriche ma l’efficacia che hanno i 
suggerimenti sulla base delle informazioni 
che vengono fornite.

 I parametri relativi alla generazione di una raccomandazione sono tutti tracciati e tramite i valori 
delle metriche e il voto lasciato dagli utenti si stima l’efficacia che ha mostrare un dettaglio 
relativo ad un utente o meno.
 Questo è possibile solo perché i dati sulla similarità sono stati calcolati tramite le 

procedure precedenti.

 È possibile indagare quali sono le tipologie di raccomandazione che vengono gradite 
maggiormente.

,ܣሺݕ� ሻܤ ൌ ௨ݒ	 ,ܣ ܤ 	 ∙ ܲ௨ ∙ ௨ߛ	 		ݒ௧ ,ܣ ܤ 	 ∙ ܲ௧ ∙ ௧ߛ	 	ݒௗ௦ ,ܣ ܤ ∙ ܲௗ௦ ∙
ௗ௦ߛ	 	ݒ௨௦ ,ܣ ܤ 	 ∙ ܲ௨௦ ∙ ௨௦ߛ	  ݒ ,ܣ ܤ ∙ ܲ ∙ ߛ	 	ݒ௧௫௬ ,ܣ ܤ ∙ ௧ܲ௫௬ ∙ ௧௫௬ߛ	 
,ܣௗ௬ሺݕݐ݅݉݅ݔݎ	 ሻܤ ∙ ܲ௫௧௬ೌ ∙ ௫௧௬ೌߛ	

 L’analisi dei dati viene effettuata tramite regressione multilineare per ottenere un modello nella 
forma
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La validazione

-0,4

0,1

3,2

1,6 1,3
0,3

-1
0
1
2
3
4
5

contenuti
fruiti

categorie
di

interesse

età lingua località gruppi

Incidenza sul voto

Voto ≥
3

70%

Voto < 
3

30%
Voto ≥ 

3
91%

Voto < 
3

9%

�Tipologia Serendipity
 Competenze 
 Gruppi di appartenza

�Tipologia Strategici
 Popolarità

Statistica della regressione
R multiplo 0, 9624
F - Value 131,7795

Significatività di F 2,3389E-33
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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks
� Recommendations and Suggestions
� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network
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Natural Language Processing NLP (1)
� Scenario / Requisiti

 Dotare l’IA delle abilità linguistica proprie dell’essere umano
 Comprensione e generazione del testo
 Contesto multi-language: differenti regole e strutture a seconda della lingua

� Applicazioni
 Generalizzazione delle query nei motori di ricerca

- “Chi si occupa di sistemi distribuiti nell’Università di Firenze ?”

 Supporto automatizzato per Help-Desk
 Tutoring assistito (e-tutoring, e-teaching…)
 Summarization: creare compendi da una collezione

eterogenea di documenti
 Machine translation: tradurre testi in lingue diverse
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Ciò rende il processo di 
elaborazione del linguaggio 
naturale molto complicato

Ambiguità dei linguaggi naturali (1)
� Scenario / Requisiti

 I linguaggi sono purtroppo ambigui.
 Le ambiguità si possono avere a 4 livelli:

 Ambiguità lessicale: «attacco» (verbo, sostantivo)

 Ambiguità strutturale: «Ieri ho visto l’uomo col telescopio»
«Una vecchia legge la regola»

 Ambiguità semantica: «acuto» (persona intelligente, tipo di suono)

 Ambiguità pragmatica: «se Buffon non gioca contro la Spagna, l’Italia
perderà»

L’intensione comunicativa viene recepita diversamente dagli interlocutori:
• interpretazione emotiva: l’assenza di Buffon è psicologicamente

fondamentale per i tifosi
• Interpretazione referenziale: l’Italia senza Buffon è più debole
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 Morphological Analysis: le parole vengono analizzate (distinzione dei
morfemi che le compongono) ed i simboli (punteggiature) vengono separati
dalle parole .

 Syntactic Analysis: Le sequenze di parole sono trasformate in strutture che
mostrano come le parole sono in relazione l’una con l’altra.

 Semantic Analysis: Viene assegnato un significato alle strutture sintattiche
trovate.

Fasi dell’elaborazione in Linguaggio Naturale (1)

Discourse integration: il significato di una frase spesso dipende dalla
frase che la precede e può influenzare quello della frase che la segue.

Pragmatic Analysis: la frase è reinterpretata per determinare il significato
specifico della frase stessa.

“la porta è aperta” necessita di conoscere quale è stata l’intenzione dell’interlocutore:

• Si è creata una corrente d’aria…

• Invito ad entrare liberamente…

• Richiesta affinché qualcuno chiuda la porta…
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Testo in linguaggio 
naturale

Analisi sintattica

Tokenizer

Analisi morfologica

Part-of-Speech tagger

Chunker

Parser sintattico

Analisi semantica

Le frasi in linguaggio naturale 
vengono codificate in una 

rappresentazione semantica 
(formalismi logici, reti semantiche, 

ontologie)

Segmenta il testo in parole e altre sequenze 
significative di caratteri (token) ed assegna 
una categoria grammaticale ad ogni token

Riconosce suffissi, prefissi e composti 
lessicali

Annota ogni parola di una frase con la sua 
natura grammaticale all’interno del periodo 
(predicato, complemento oggetto, soggetto, 

altri complementi ecc….)
Usa le annotazioni precedenti per 

raggruppare le frasi nominali e verbali di 
ogni sentenza

Produce l’albero sintattico di ogni frase 
(syntactic parse tree)

Fasi dell’elaborazione in Linguaggio Naturale (2)
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Machine learning
Algorithms

NLP

Corpus di testi 
annotati a mano

Testi non 
annotati

Testi annotati dal 
sistema

I sistemi di NLP usano principalmente algoritmi di machine learning addestrati su grandi
corpus di testi annotati a mano

Machine Learning
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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks
� Recommendations and Suggestions
� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network



Sistemi Collaborativi e di Protezione, Univ. Firenze, Paolo Nesi 2012-2013 79

Forme di conoscenza

Implicita
Posseduta dalle persone
Comunicabile in forma verbale o scritta

Tacita
Presente nelle menti degli individui

Difficile da comunicare verbalmente (importante è l’esperienza
sensoriale)

Esplicita
Strutturata (data base, XML+DTD, XML+Shema, ecc.)
Semi-strutturata (XML, ecc.)

Debolmente strutturata (HTML, testi tabulati, ecc.)
Non strutturata (documenti in linguaggio naturale)
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Acquisizione e Conservazione

Fonti di Conoscenza
Esperienza diretta

Interazione del soggetto con il suo ambiente

Ragionamento
Deduttivo/inferenza (conclusioni premesse)
Abduttivo (possibili cause
Induttivo (regole generali

effetti osservati)
fatti specifici)

Comunicazione
Uso di sistemi di segni (in particolare il linguaggio naturale) per
trasferire informazioni da un soggetto a un altro.

Funzione della memoria
Capacità di Conservare nel tempo elementi di conoscenza e
soprattutto di reperirli con efficienza quando occorre farne uso.
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La Logica simbolica

Problema
Rappresentare la conoscenza in formato machine-
readable (un computer può “leggere” tale
conoscenza rappresentata e utilizzarla per eseguire
compiti d’interesse applicativo)

Soluzione

Rappresentazione dichiarativa tramite logica
simbolica (formale), ed in particolare la logica dei
predicati del primo ordine (first order logic, FOL)
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First Order Logic

In FOL tutte le rappresentazioni riguardino un insieme
non vuoto di individui detto universo (o dominio).

Di questi individui possiamo rappresentare proprietà
oppure relazioni che li leghino fra loro. Un fatto è dato
dal sussistere:

di una proprietà di un determinato individuo (es. “Barbara è
bionda”, “Luigi ha 21 anni”)

oppure di una relazione fra più individui (es. “Alberto è più alto
di Barbara”, “Alberto ha dato il suo cellulare a Barbara”, ecc.)
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Linguaggi di rappresentazione

Un linguaggio per la rappresentazione di conoscenze è un
linguaggio formale, con sintassi testuale o grafica, le cui
espressioni sono utilizzate per rappresentare elementi di
conoscenza.

Esempio: rappresentare il significato del termine “madre” come
“donna con almeno un figlio”.

Linguaggio naturale:
(x è una madre) se e solo se (x è una donna ed esiste
almeno un y tale che x è genitore di y)

First Order Logic (FOL):
∀ x (MADRE(x) ↔ DONNA(x) ∧ ∃ y GenDi(x,y))

Logic Programming (LP):
madre(X) :- donna(X), genDi(X,Y).
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La deduzione

Nel contesto in cui ci stiamo muovendo, per “ragionamento”
s’intende il ragionamento deduttivo (o deduzione)
Una deduzione è un processo che fa passare da alcune
espressioni (dette premesse o ipotesi) a un’espressione (detta
conclusione o tesi), in modo tale da conservare l’eventuale verità
delle premesse: in altre parole, se le premesse sono vere, lo sarà
anche la conclusione.
Ad esempio, dati come premesse

1.

2.

3.

la definizione di “madre”
il fatto che laura è una DONNA

il fatto che laura è GenitoreDi di franco

si può dedurre come conclusione che
laura è una MADRE
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Le logiche descrittive



2.

3.

DONNA(laura)

GenDi(laura,franco)

in logica descrittiva verrebbero rappresentate come
1.

2.

3.

MADRE ≡ DONNA ⊓ ∃GenDi

DONNA(laura)

GenDi(laura,franco)

I sistemi di questo tipo hanno preso il nome di logiche
descrittive (description logic, DL). Le DL utilizzano una
sintassi semplificata rispetto a FOL.
Ad esempio, le tre premesse

∀ x (MADRE(x) ↔ DONNA(x) ∧ ∃ y GenDi(x,y))
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Risorse

�Tutte le cose descritte con espressioni RDF
�vengono dette Risorse.

�Una risorsa può essere:
�un'intera pagina Web (http://www.pippo.it/pluto.html)

�una parte di una pagina Web
�un'intera collezione di pagine (un sito Web)
�un oggetto non direttamente accessibile via Web (un
� libro stampato)

�Le risorse sono sempre definite da URI

�Qualsiasi cosa può avere associato un URI
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OSIM Ontology

� Http://openmind.disir.org
� L’ontologia di dominio di OSIM è composta da 4 ontologie diverse

 Academy Life Ontology (Unifi) modella l’ateneo fiorentino in termini di docenti, 
corsi, strutture di affiliazione, facoltà, gruppi di ricerca, laboratori, ecc…

 Friend of a Friend (FOAF) modella le persone in termini di professori, ricercatori, 
phd e relazioni tipo nome, indirizzo, e-mail, settore scientifico, relazioni di 
conoscenza, di co-autore di pubblicazioni, ecc …..

 Simple Knowledge Organization System (SKOS) che modella ed organizza
semanticamente le competenze delle persone e dei corsi. 

 Time Ontology (TIME) che modella I concetti di intervalli ed istanti temporali per 
quantificare temporalmente i fatti asseriti nell’ontologia.
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Time Ontology
�Si specifica il valore di un 
istante ad una certa granularità:

� - Ora
� - Giorno
� - Mese
� - Anno
� - …
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Simple Knowledge Organization System (SKOS)
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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks
� Recommendations and Suggestions
� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network
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Tipi di ragionamento

�Compito di ragionamento (reasoning task)
�è caratterizzato dal tipo di enunciati che si desidera
�dedurre da una base di conoscenze

�Procedura di ragionamento
� l’algoritmo che consente la deduzione degli
�enunciati

�Servizio di ragionamento
�un servizio effettivamente implementato da uno
� strumento e messo a disposizione delle applicazioni
�che accedono alla base di conoscenze.
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Interrogare la conoscenza (3)

�Built-in SPARQL

�E’ possibile effettuare l’unione di più graph paths
� tramite la clausola UNION
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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks
� Recommendations and Suggestions
� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network
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OSIM: Conoscenza
http://openmind.disit.org

�“navighiamo” la conoscenza relativa al corso
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OSIM: Conoscenza relativa alla 
competenza «programming»
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OSIM: Conoscenza relativa alle 
pubblicazioni e i coautori di «Paolo Nesi»
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OSIM: Architettura

�WEB Based�RDF store 
�based on Sesame

�based on 
�GATE NLP Platform
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Keyword management
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Keyword management

�CoSKOSAM
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Relazioni verbali (1)

� Il sistema permette di estrarre relazioni semantiche non tassonomiche dalle pagine
dell'Universita di Firenze che riguardano i corsi e le persone

� Per estrarre le relazioni semantiche dai testi, il sistema analizza le frasi, genera un
grafo a partire dall'albero delle dipendenze di ogni frase e individua eventuali
PATTERN PREDEFINITI presenti sul grafo

�Esempio: Il portale e-clap è stato sviluppato dal DISIT

� Il �portale e-clap �è �stato �sviluppato �dal �DISIT

�è �stato � sviluppato

�DET �SUBJ �COMP

�AUX �AUX �PREP

�subj
�comp

�prep
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Relazioni verbali (2)

I PATTERN PREDEFINITI sono di 5 tipi

� Pattern basati sui verbi sostantivizzati: hanno lo scopo di individuare espressioni
come «Analisi di tecniche di Information Retrieval». Generano relazioni del tipo
«soggetto implicito - analizza - tecniche di Information Retrieval».

� Pattern basati su verbi coniugati alla prima persona: hanno lo scopo di individuare
frasi del tipo «Abbiamo realizzato un progetto». Generano relazioni del tipo
«soggetto implicito - realizza – progetto».

� Pattern basati su verbi coniugati alla terza persona singolare. Questi pattern si
possono suddividere ulteriormente in due tipi:

 il soggetto è specificato nella frase ed è individuato dal pattern: hanno lo scopo di individuare frasi del
tipo «Tizio sviluppa in C++». Generano relazioni del tipo «Tizio - sviluppa - in - C++».

 il soggetto non è specificato nella frase: hanno lo scopo di individuare frasi del tipo «analizza tecniche
di Information Retrieval». Generano relazioni del tipo «soggetto implicito - analizza - tecniche di
Information Retrieval»
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Relazioni verbali (3)

� Pattern basati sui verbi all'infinito: hanno lo scopo di individuare frasi come
«implementare algoritmi». Generano relazioni del tipo «soggetto implicito -
implementa – algoritmi»

� Pattern basati sui verbi passivi: hanno lo scopo di individuare frasi come
«l'algoritmo implementato da Tizio». Generano relazioni del tipo «Gianni -
implementa –algoritmo».
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Relazioni verbali - Manager

�L’amministratore avvia la fase di estrazione delle relazioni verbali
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Relazioni verbali - Query
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� OSIM è stato validato e confrontato con Marsilius
 La performance dei due sistemi, su un sottoinsieme di 8 dipartimenti, è stata

misurata e confrontata

� Per sistemi di IR viene tipicamente utilizzato lo standard di validazione TREC (Text 
REtrieval Conference)

݊݅ݏ݅ܿ݁ݎܲ ൌ
#(relevant items retrieved)

#(retrieved items)

ܴ݈݈݁ܿܽ ൌ
#(relevant items retrieved)

#(relevant items)

� I documenti / risultati sono considerati rilevanti se soddisfano il tipo di informazione
richiesta, non solo perché contengono tutte le keywords immesse nella ricerca.

� Query di validazione eseguite da esperti dei vari domini di conoscenza analizzati

Validazione (1)
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Validazione (2)

� Set di query su un sottoinsieme di 4 dipartimenti
� Profondità dei risultati fissata N = 20
� Curva Precision – Recall ottenuta con il software standard Trec_Eval

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
0

0.2

0.4

0.6

0.8

1

Recall

P
re

ci
si

on

Trec_Eval Precision / Recall Evaluation

 

 

OSIM Prec vs Rec
Marsilius Prec vs Rec

�Ottimo ideale
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Struttura del Seminario
� Social Networking and knowledge
� Semantic and Social Networks
� Recommendations and Suggestions
� Natural Language Processing System
� Knowledge Representation System
� Reasoning System
� Sistema OSIM
� Anatomy of a Social Network
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 Content aggregators to 
 Aggregate and Enrich content
 prepare content for Europeana, and
 distribute content to ECLAP users

 Working Groups on best practice 
reports about tools for performing 
art content for:
 Education and Training 
 Intellectual Property and business 

models  
 Digital libraries and archiving
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Automated 
Back office

ANY content

-PC, MACos, linux, …
-iPhone, iPod, 
Windows Mobile, ….…

Library
Library 
partnerLibrary

partner

Content 
archive

Content 
archiveContent 

archive

Dottorato, Univ. Firenze, Paolo Nesi 2012-2013

Content
Agg. Content

Services

ANY content
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 From block and menu
 Pre-calcolate

 Usage
 Locality

 Personal
 Favourites
 Featured
 Playlist
 Collections
 Suggested
 Uploaded
 ……
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Keyword cloud

Query Cloud

Taxonomical 
Classification
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 >30 partner from Europe + Chile, Russia, South Africa
 >100.000 content, 300.000 items
 Descriptive metadata in 13 languages
 Interface in 21 languages
 Accessed from 184 Countries 

 Mainly from: Italy, UK, Spain, US, NL, B, Sl, Hu, Fr, Pl, 
Pt, Gr, D, Bz, Ind, Sw, Au, Rs, Ca, etc.

 More than 35 groups
 More than 500 different file formats
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 Networking and Social Services
 User groups, discussion, forums, mailing lists
 Connection with social network for share and contact 

gathering
 Suggestions and recommendations to ECLAP users
 Events setup and management
 Mailing notifications ….

 Content Distribution toward several channels
 For: PC/Mac/Linux, iPad, mobiles
 Providing content towards Europeana
 …
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 Over than 35 Groups
 Thematic groups
 Groups and channels of content 

provider
 Forum, news, events, content
 Best practice white papers
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 User groups, discussion, forums, 
mailing lists

 Connection with social network 
for share 

 Contact gathering
 Suggestions and 

recommendations to ECLAP 
users

 Events setup and management
 Mailing notifications ….
 Custom look and feel with group 

designer
 …
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 Why ?
 They have the same

age
 Access to the same

content
 Have the same

interests
 …
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 Profiled
 On the basis

of:
 Group
 Taxonomy
 ..

Dottorato, Univ. Firenze, Paolo Nesi 2012-2013



 Recommendations
 Direct: emails and messages
 Towards Social network, social icons

 Acquisition of contacts from other Social Network
 Build your net in ECLAP
 http://www.eclap.eu/drupal/?q=user/openinviter

 Once imported the content, 
 ECLAP will help you in verifying if they are on ECLAP
 If yes, you can connect them to you
 If not, you can automatically invite them to join you on 

ECLAP. 
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 ECLAP Content can be embedded and prometed
in other WEB Portals via “Copy HTML” function

 ECLAP generates the code to be included for
 Citations:

 Embedding (insert ECLAP player):
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 Content kind
 Metadata model
 Metadata Editor
 Indexing and Search

 Faceted, multilingual
 Content IPR modeling and CAS
 Content Aggregation: playlists, collections
 Courses as Content
 AudioVisual relationships among content MyStoryPlayer
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 Semantic model:
 Cross media content, any content kind
 Multilingual indexing and faceted search with 

ordering
 Content Aggregations

 Semantic reasoning:
 Suggestions, recommendations

 Automated and Scalable content management
 Content file ingestion, repurposing for any device
 Cope with more than 500 file formats

 See IEEE Multimedia, 2012
Dottorato, Univ. Firenze, Paolo Nesi 2012-2013



 Informative Content
 Video, audio, images, 

documents
 3D, animations, Braille
 Slide, Video-Slide, courses
 eBook, ePub, Mpeg21, 

intelligent
 Aggregated Content:

 Playlist, Collections 
 Annotations, Synchronization 

 Support and networking 
content:
 Blog, WebPage, Events, 

comments, 
forum, votes, messages, …
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comments

rating

relationships

technical

Dynamic

recommend

……………

• Performance
• Master classes 
• Scene Sketches 
• Scenography 
• Scenes
• Private lives of 

artists
• Scores
• Braille
• BackStage Stills
• Choreography
• Morals
• Poster
• Booklets 
• Magazines Music 
• Audio ballets



 Describe the ECLAP content
 Dublin Core: general, multilingual and multi-instances 

(e.g., title, authors, description, subjects, ..)
 Semantic: content description, taxonomy, tags, 

annotations, etc., multilingual & multi-instances
 Groups: one or more groups
 Technical: duration, file format, dimension, editor, 

publisher, any IDs, etc. etc.
 Augmented Reality: GPS, QR,..
 Intellectual Property: IPR, licences for MD, licences for 

profiling the conditional access
 Workflow metadata: status, dates, versioning, etc.
 Etc.
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 Objects may have  GPS locations:
 Shown on WEB and used on Mobile
 GPS coordinates have been extracted from 

Symbolic Locations on metadata
 All the objects have a QR

 It can be used to access and download the content 
from mobile, by using the Camera. 

 Applied on museum, position, objects, user 
manual, tapes, boxes, etc. 

 ID shortcut for cataloguing 
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Object

Video Audio

Document

Group/Channel

CollectionPlaylist

0..n

0..n

1..n

0..n

Image

AVObjectAnnotation
0..n 1..2

1..n

0..n

ForumWebPage

CommentContentTaxonomyTerm 0..n 0..n 0..n1

0..n

0..n

Blog

Metadata

Performing
Arts

Dublin Core

Technical
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Object

0..n

0..1

ForumPage

CommentContentTaxonomyTerm
0..n 0..n 0..n1

0..n

0..n

Group/Channel

recommend
haveColleague

registeredTo

Action

RegisteredUser

ToRate

ToComment

ToTag

ToSocialShare

ToRecommend

ToEnrich

ToValidate

ToPublish

preferredTerm

performedOn
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 Indexing & Search system
 Based on Apache Solr

 Multilingual aspects
 Translate the metadata or translate the query?
 We use metadata translation

 Indexing schema
 Dublin Core + DCTerms (multi language)
 Performing Arts
 Technical (provider, content type, GPS, IPR, duration, quality, …)

 Groups associations (multi language)
 Taxonomy associations (multi language)
 Comments & multi language tags
 FullText of the textual digital resources
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Media Type
DC
(ML) Tech

Perf. 
Arts

Full 
Text

Taxnmy,
Group
(ML)

Comment, 
Tags
(ML) Votes

Audio/Video/
Image Y Y Y Y Y Y
Document
(pdf, doc, …)

Y Y Y Y Y Y Y
CrossMedia
(html, MPEG21,…)

Y Y Y Y Y Y Y
Aggregations
(playlist, 
collection, …)

Y Y Y Y Y Y

Info text
(blog, web 
pages, forum, 
events, …)

(Y) Y Y
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 Search for: 
“dario fo”, 
Video
 394 results
 Of which: 

 ….

 Combining the 
filtering
 51 results
 Of which…

Dottorato, Univ. Firenze, Paolo Nesi 2012-2013



 Click order distribution

First page
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 Play Lists
 Collections

essay
 Courses

 Without 
resource 
change

 Diff. models
 Diff. Semantic 

to play them
 MD as content
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 Playlist
 Sequence of segments of videos and/or audio and 

images kept for a time duration
 They are show/played in sequence (the images have an 

associated duration imposed by the creator)
 Collection

 A set of content (audio/video/images, docs, playlist, 
animations, 3D, etc., any kind)

 They can be downloaded from mobile content organizer
 Playlists/Collections have their specific metadata which 

are indexed as regular content
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 Sincronizzazioni
 Sequenze
 Dirette
 Esplosive
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V1

V2
S1=e1

s2 e2

V1 V2

S1=e1

e2s2

V1
Executed as 

Formalized as 

Case a)

Case b)

Case c)

V1

V2
s1

s2

e1

e2

V1

V2

V1

V2

s1

s2

e1

e2

s1

s2

e1

e2
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 User may 
 Navigate on the non linear relationships defined by the 

several audio visual annotations
 Record/play its experience in navigating on the non 

linear relationships defined by the several annotations
 Share the Experiences to other users
 Perform semantic queries

 User may annotate the audiovisual content with
 Audio Visual annotations, taking segments
 Textual annotations
 Semantic annotations/relationships
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 http://www.eclap.eu/drupal/?q=en-
US/msp&axoid=urn%3Aaxmedis%3A00000%3Aobj%3A04e0caef-b33b-4f4a-
ba50-a80d96766192&axMd=1&axHd=1
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a)

b)

c)

d)
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a)

b)

c)

d)
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http://www.eclap.eu/d3/graph.html http://www.eclap.eu/d3/graph2.html
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relationship

Segment Media

Audio Video Imagestart end

has MediaReference/ 

is MediaReference of

has relation/  
is related of

One2One

Explosion

Synchronization

Sequential

Label

description

ECLAP 
Content

Is-a

Is-a

Is-a
ECLAP 

classificatio
n
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 Audio/Video/Image on 
Video/Audio/image

 Annotated text
 Annotated contextual information

 Who is present in the scene
 Where is the scene
 Which objects are present in the 

scene
 When the scene happened in its 

timeline
 When happened in the Real 

Historical Time
 …
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 RDF database, Ontological model
 Query via SPARQL on a semantic database 

with inferential engine.

 Substantially one may request for example:
 Provide annotations/media in which Jack and 

Kate are on the beach
 Provide any scene in which there is gun
 Provide all scene after event crash
 Who wrote on scenes located in the forest
 ……. 
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 Functional Architecture
 Automated back office
 Deploy of Services
 Content upload and Ingestion
 Content Workflow
 Content Manager for groups
 IPR Process management
 Content on Mobiles
 Semantic information flow from back to front and viceversa
 Content Organizer
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Ingestion and Harvesting

ECLAP 
Metadata
Ingestion

Server

O
A
I 

P
M
H Resource Injection

Content 
Retrieval

Database + 
semantic database

Library
Library
partnerLibrary

partner

Archive
partnerArchive

partnerArchive
partner

ECLAP Social 
Service Portal

IPR Wizard/CAS

AXCP back office services 

Content Analysis

Content Indexing and Search

Metadata Editor

Content Aggregation and Play

Content Processing

Metadata
Export

Semantic Computing and Sugg.

Content Upload Management

Content Upload

Networking

Social Network 
connections

M
etadata

E-Learning 
Support
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 Based on AXCP Semantic Media Grid (IEEE Multimedia)
 More than 10.000 files per day

 To automate:
 Content ingestion from more than 35 archives/portals, metadata and 

content crawling, massive content ingestion
 Metadata transcoding and enrichment: from any format to ECLAP 

ingestion format, saving and mapping all metadata
 Content indexing: 650 metadata, 13 languages, cross media content, 

algorithms for CBIR
 Content adaptation: for PC, Mobile, etc.  over than  500 media types 
 Suggestions and recommendations production: by text, by images, by 

profiles; UU, CU, CC, ..
 Production of profiled newsletters 
 Assessment of metadata quality
 Publication of metadata towards Europeana
 Export to other Social Networks
 Etc.
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r
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m
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M
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G
rid

Content Management: storage, UGC, .. X (x) (x) X X
Content computing/processing: adaptation, 
processing conversion, cross media content 
packaging,   ..

X (x) (x) (x) X

Content Delivery Network Management X X X X X
Metadata enrichment and reasoning X
Content Protection Management (CAS/DRM) X
Content Indexing and Querying, knowledge base X X X
Semantic Computing Reasoning on user profiling, 
content descriptors, recommendations

X

User Interaction Support, rendering, collaboration X X X
Client player as grid nodes for intelligent content X
Global and/or Local grid L/(G) G G G G/L L
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Local:
 Content collection
 Search/query
 Navigations.. 

taxonomy
 Suggestions
 …
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•User Profile
•Dynamic User Profile

•User behavior
•Use data

•Content 
•DC+IDs
•AXInfo: ver, prod., 
rights,..
•Descriptors

•Groups: users, content..
•Ontology/Taxonomy Domain

•Suggestions on the basis of:
• Static and dynamic user 

profile,  decriptors, domain

•Local User Profile
•Local Dynamic User Profile

•Local User behavior
•Local Use data

•Content 
•DC+IDs
•AXInfo: ver, prod, rights, 
....
•Descriptors

•Groups
•Taxonomy classification

•Local Suggestions on the 
basis of user profiles, local 
content, local collected data

contributions, 
actions on 
content, 
social actions,
preferences, 
queries, 
use data,..

Front End Portal

Content Organizer and Players Users

Grid Scheduler
Grid Node

Grid Node

Grid Node

AXCP backoffice

•Rule based system
•Automated formatting

•Inferential engine 
processing
•Adaptation
•enrichement

•Multilingual index and  
search

•Text Analysers
•Indexer
•Fuzzy search

•Suggestions
•Similarity distances
•Clustering

AXCP BackOffice

Content Organiser
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YouTube Flickr FaceBook LikedIn MySpace ECLAP
User profile, descriptors Y Y Y Y Y Y
Friends Y Y Y Y Y Y
Query on Users Y Y Y Y
Groups and Forums Y Y Y Y Y Y
Multilingual pages Y Y Y Y Y Y
Invitations of users Y Y Y Y Y Y

Chats, on line, messages Y Y Y Y Y N

Recommendation UU N N Y Y Y Y
Recommendation GU N N N Y N
User Relevance, User,Obj,Group Y(UO) Y(OG) Y(UG) Y(UG) Y(UG) Y
User Lists, gen rec. of users Y N Y Y Y Y(G)
Taxonomy on Users N N N N N Y
Direct call, SMS, Email Y Y Y Y Y Y(SE)
Privacy support, Black List users Y N Y Y Y Y
Events N N Y Y Y Y

E-learning N N N N N Y
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YouTube Flickr FaceBook LikedIn MySpace ECLAP
Multimedia, crossmedia UGC Y(M) Y(M) Y(M) N N Y(MC)
Audio, Video, Images, Doc V I, V I, D, V I, D I, V A,V,I,D

Moderated UGC Y N N Y and N
Query on content Y Y N N Y Y
Comments on Content Y Y -- -- Y Y
Ranking and voting Y N -- -- Y Y
General Recommendation O Y Y Y Y Y Y
Recommendation  OU Y Y -- -- Y Y
Recommendation OO Y N -- -- N Y
Taxonomy for content/profile N N N N N Y
Play Lists of content Y N N N N Y
Collection N N N N N Y
RSS Feeds for content Y Y Y Y Y N
Links with  other SN Y Y Y Y Y Y
Mobile Support Y Y Y Y Y Y
DRM/CAS Support Y(D) N N N N Y (D)

GeoTagging Y Y N N N Y
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YouTube Flickr FaceBook LikedIn MySpace ECLAP
Importing Registrations
Single Sign On, SSO Y Y Y Y Y N (Y)
Importing contacts from other SN
Searching contact, inviting Y Y Y Y
Importing contacts from local list
Searching contact, inviting Y Y
API to provide access content info Y Y N
Open data Y
Accepting Social Icons posting Y Y Y Y Y N
Producing Links via Social Icons Y Y Y Y Y Y
Exporting Player to be embedded Y Y Y
Allowing Importing Players into local 
web pages N N Y Y Slides Y Y
Accepting Widget applications Y Y Y Y Y N
Exporting Widget applications (Y) (Y) N
Social Graph N N (Y) Y
Splash Y Y Y Y Y Y
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