CHI

It Dipartimento si occupa
di ricerca e didattica
su temi innovativi di ICT.

COME

Durante l'open day, i visitatori
potranno visitare il Dipartimento

e visionare i diversi progetti.

| progetti verranno presentati
attraverso brevi sessioni interattive
durante tutta la giornata.

COSA )

It Dipartimento apre le porte
dei suoi progetti di ricerca
alle aziende, agli studenti,
alle universita e a tutti coloro
che ne sono interessati.

Conoscere i protagonisti della ricerca
Conoscere progetti innovativi
Conoscere nuove tecnologie
Collaborare sui progetti di ricerca




Piano Primo
Open Day in action

T Zona A: uffici e poster della ricerca
P zona B: uffici e poster della ricerca
PN Zona C: uffici e poster della ricerca



Lunch time e poster centri di ricerca (sala riunioni)



Ontology-based 3D Visualization
for Cultural Heritage

ARCHETYPE ONTOLOGY - categories USER APPLICATION

“»Archetypes (e.g the Hero, the Journey. .. )

< Story (e.g. the Mith of the Minotaur...) LABYRINTH 3D Choose

<+ Action (e.g. Killing Action, Heroic Action...) e archetype
“+Character (e.g.Hercules, Theseus...)

“+Location (e.g. Italy, Turkey...)

“+Epoch (e.g. Ellenic Pericd...)

“+Format (of the Artifact) (e.g. jpg, mpeg...)

«»Artifacts (e.g. painting «Minotauromachia»...)

«»Description Templates (e.g. Role: Killer...)

Choose

Data entry category

DNTOLOGY SERVER

Apasoner

WEB SERVICE MEDIA REPOSITORY |

Semantic navigation

Walk
the maze

Search englne

Server side
Clientside VISUALIZATION MODULE

Ajax Timeline
30

= \ See
SYSTEM ARCHITECTURE ( the
artifacts
The user explores a repository of media resources through the
conceptual mediation of an “archetype” of narrative nature, in a
3D environment based on the metaphor of the labyrinth.

“#The Ontology Server maintains the ontology, maps the media :

resources onto the ontology (through a SWRLrule base), and — Explore
provides the reasoning services. ‘ —— . Bl relations
*»The Media Repository is indexed by a relational database.

»The Weab Service provides search and navigation by querying

the Ontology Server through SPARQLAPIL.

«+The Visualzation Module supports the interaction with the

user through maps, timelines and 3D navigation.

Progetto Labyrinth 2012 - 2014— Polo di Innovazione Creativitd & Multimedialita. POR-FESR 2007-2013




N 2COMM: a middleware for social computingin JADE

and Jason

M. Baldoni', C. Baroglio', F. Capuzzimati'
" Universita degli Studi di Torino, Dipartimento di Informatica

Social computi why we need it Building a framework for social relationships

Large-svale, cross-organizational systems that sup-
port human users (like so-colled socio-techincal
systems) require a societal perspective rather than in-
dividualistic. The reason is that such systems perform
a social computation, ie. the sum of the independent
contribution of parties, Qur claim is that:

MAS platforms need to explicitly allow the design
of a social layer, that contains regulations that norm
the overall system behaviour.

Normative MASs foresce a normative layer: they
+ represent norms that rule the system, but
- lack of abstractions for capturing the social stibe,

The social state of an interaction is the sum of existing
and evolving social relationships and dependencies
among parties,

Most of Multi-agent frameworks and platforms do
nat explicitly account for the social state, nor for
social relationships between parties

Social relationships:

- connect interacting parties

- have a normative walue

&q’an be verified based just on ebservable bv}mm’oy

Our proposal is 2COMM, a middleware built upon a popular agent framework, JADE,
| It offers design and developing support for social relationships, thus enabling social
| computing. A connector for another wide-spread platform, Jason, is also provided.

Social relationships:

- are modeled as commitments;

- are created by the execution of commitment-based interaction pratocols;
- provide expectations on the agents’ behaviour,

Some former oqu.nmm
Algorithms + Data Structures = Programs
Algorithm = Logic + Control

The new equation:
Social ¢

LS

2COMMAJADE is u framework that allow modeling of commitment-based intteraction protocols
as CArtAgO artifacts.

Execution of protocols is reified via artifacts; practical reasoning about social expectation is
cenabled by means of commitments.

ECITYE) |

- Class CommunicationArtifact
Basic i and o1t operabons, role enactment
Class ProtocolArtifact
Allows modeling soaal layer using commitments obpcts
Managg commitments lifecyele and assertion of flicts
Class Social State
Moxdify and upxdate sucial state inside protocol artifact

J

Commitments for social relationships in Jason

Commitments can be used in contexts and in plans as:
test gonls Teo{deblor, eredilor, antecedent, conseguent , status)
achievement goal:  lecldebor, creditor, antecedent, consequent, status)

Possible ways to specify plans whose triggering events involve commitments:
Heeldebtor, ercditor, antcocdent  consequent, status) @ (conlext) (hody
‘ce(debtor, ereditor, antecedent  consequent, stalus) @ (context {hody
teeldebtor, croditor, antecedent  consequent, stailus) © contert hody
\ celdebtor, ereditor antecedent, consequent, status) ; (contert Loy |

Conclusions

- Flexibility and openness typical of socio-technical systems
- Modularity and compesitionality typical of design and development methodologies
= The logic of interaction is not hardcoded into the agents anymore
- As simple as programming plans for dealing with social relationships
given in term of commitments
= A normative value thanks to commitment-based approach

N

[Baldoni etal,, 2013] Baldoni, M, Baroglio, C., and Capuzzimati, F. (2013). 2COMM: A

commitment-based MAS architecture. In Post-proc. of EMAS 2013,

[Baldoni etal, 2013] Baldoni, M., Baroglio, C., and Capuzzimati, E (lo appear). A
Commitment-based Infrastructure for Programming Socio-Technical Systems. Tn ACM

Transactions on Internet Technology.
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Gruppo

Universita di Torino
Dipartimento di Informatica

- EUCases ;

EUCases & un progetto di ricerca collaborativo supportato dai finanziamenti del Seventh Framework Programme (FP7).

EUCases sviluppera una piattaforma informatica per facilitare la crescita di un "unico" diritto europeo dei
consumatori attraverso il collegamento tra loro di informazioni giuridiche e giurisprudenza, nonché la trasformazione di
legal open data multi-lingua in dati collegati tra loro secondo analisi semantiche e strutturali.

Il progetto risponde alla priorita ribadita dalla Unione Europea di “stabilire un unico ordine normativo a livello europeo” al
fine di rendere «accessibili @ consultabili le base di dati nazionali riguardanti la giurisprudenza sul diritto europeo dei
consumatori».

— Easy Town

Easytown €& un progetto finanziato dal bando MIUR Smart Cities, Social Innovation and Communities. L'obiettivo &
quello di sfruttare linked open data e smart devices per facilitare la fruizione, da parte dei cittadini, di regolamenti della
Pubblica Amministrazione e testi normativi in generale.

La soluzione proposta dal progetto poggia su tre pilastri fondamentali:
1. Un sito web intelligente per presentare regolamenti che siano gia stati spiegati e
tradotti, personalizzati per le diverse esigenze dei diversi utenti;
. Un'app che chiarisca I'esecuzione di procedure con I'utente passo dopo passo, €, g @ @
quando possibile, implementando le azioni prescritte (ad esempio, un pagamento
elettronico, il recupero di un certificato elettronico, l'invio di mail automaticamente);

. Applicazioni Web per riutilizzare linked open data al fine di creare servizi di "help easy.tOwn
desk" efficienti ed economici.

Eunomos

Eunomos e un sistema di gestione documentale per testi legislativi e regolamentari con sistema di aggiornamento
automatico della normativa e classificazione delle norme.

Eunomos comprende strumenti per il supporto al lavoro giuridico, quali ad esempio:
1. la gestione di archivi di leggi;

. la verifica della compliance normativa;

. la stesura di documenti normativi quali i contratti;

. l'aggiornamento automatico di repository di leggi;

. ricerca sperimentale su temi di informatica giuridica, per il trattamento - E m
di testi normativi e gestione di ontologie giuridiche. 4 U n O O S
L. .
Guido Boella, Cristina Baroglio, Matteo Baldoni, Luigi Di Caro, Livio Robaldo, Alan Perotti, Alessio Antonini,

Federico Capuzzimati, Silvano Colombo Tosatto, Andrea Violato, Carlo Emilio Salaroglio. Loredana Cupi, Alice Ruggeri, Alessia Calafiore

diunito.at

Y NPARTINENTO D] INFORMATICA
Usvarnts cogs S1.03 41 Torme.




Internet of Things for Quantified Self

Tangible Interaction

A user interface in which a
person interacts with  digital
information through the physical
environment, It takes the
advantage of human abilties to
grasp and manipulate physical
objects and materials.

* We design a tangible interface in
the form of an iCube which allows
a new form of self-monitoring by
involving the wusers in self-
collection of data.

«It allows to collect 6 states,
corresponding to six levels of
energy.

* Based on Arduino and several
Sensors: IMU, temperature,
pressure, wi-fi, etc.

Federica Cena,

Quantified Self

Quantified Self (QS) is a school of
thought which aims to use
technology for acquiring and
collecting data on different aspects
of people's daily lives in order to
provide for self-reflection and
acquiring of self-knowledge.

THINGS

ap
%’ The Internek
@ p of

THE WORWD

Ontologies for QS

* We design conceptual models for
collected data: mood, sleep, daily
activities, places visited.
*The key ontologies:
Activity, Wellbeing,
ontology.

+«This permits integration of
heterogeneous data and reasoning
on these data in order to
provide meaningful visualization.

Sleep,
Location

llaria Lombardi, Amon Rapp,
Federico Sarzotti, Silvia Likavec

Seamless Interaction

A natural form of interaction that
is transparent to the users. The
users are monitored without any
intrusive tools or devices and
without any need to change their
habits.

iCushion

* We design an iCushion able to
seamlessly gather data about
user's level of inactivity.

« |t allows to monitor how long the
user is sedentary.

* It provides also a visual output
changing its colors when a certain
level of inactivity is reached.
« Based on Lilypad
thermochromic inks.

and

e
e TELECOM

Alessandro Marcengo




Web of Things
Intelligent Systems & Intelligent Interaction

SMART OBJECTS

- capacita di gestire conoscenza

- intelligenza sociale (relazioni con
altri oggetti e persone)

- interazione adattiva- personalizzata

- capacita di ascoltare/raccontare
Iconsigliare

- eliminazione barriere interazione
- riduzione gap fisicol/virtuale

- integrazione ICT- ambiente

- nuove modalita di delivery

informazioni/servizi

USER MODELING &
RECOMMENDATION

- personalizzazione

- big user data

- costruzione user model
- social web

ONTOLOGIES

- modellazione ontologie di
dominio

- propagazione di interessi utente
- misure di similarita

Silvia Likavec
Federica Cena

Cristina Gena Luca Console

Pierluigi Grill
ierluigi Grillo Claudia Picardi

CONTATTI : Luca Console
Iconsole@di.unito.it

Federico Sarzotti
Maryam Bagheri

Ilaria Lombardi

INTERACTION
DESIGN

- nuovi modelli di interazione
- tangible interaction

- wearable computing

- user studies

- user-centered design

- system evaluation with users
- user experience/usabilita
laccessibilita

Amon Rapp

Assunta Matassa

Roberto Furnari
Fabiana Vernero




Cibi, negozi, ristoranti, luoghi, ...
Non sono infrastrutturati
Contatto=foto etichetta, nome, ...
oppure geolocalizzazione

QOggetto = amico con cui interagisco per scoprire il
suo mondo
Un mondo fatto di territorio, oggetti, persone
Obiettivi:
Promuovere il territorio e produzioni di qualita
Augmented experience

Ascoltano e raccontano
Mantengono legami sociali che si modificano
nell'interazione
Mi introducono nel loro mondo e mi permettono di
scoprilo

Un modello innovativo di interazione “LA RUOTA"

QOggetto con cui

sto interagendo
circondato

dal suo mondo (amici)

Web companion
Applicazioni per stakeholder per:
Registrare oggetti

“strumenti di business

amici del suo formaggio; ufficio

visitato un luogo)

intelligence”(es produttore scopre

turismo scopre cosa ha fatto chi ha

App IOS - Android

Sperimentata a Salone del Gusto 2010-
2012 :

Scoprire cosa hanno fatto gli oggetti, e Cheese 2011

www.piemonte.di.unito .it

B REGIONE
W PIEMONTE

Iconsole@di.unito.it

—t
== TELECOM

Slow Food'lalia
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OFEN DAY
DELLA RICERCA

Digital Content Protection through Fragile Watermarking

Marco Botta, Davide Cavagnino
{botta, davide}@di.unito.it

'
(runttoat
DIPARTIVERTO
1T INFORNATICA

Weh: http://kdd.di.unito.it/~botta/KLTWatermark/WSKLT. html| %

/ What is Digital Watermarking

Insert a signal, called watermark, into a digital object
Typical watermarking applications are:

« track of origin

* copyright protection

* content integrity protection, i.e. tamper detection

7

* content authentication

Fragile Watermarking Properties \

Detectability and localization of the modified
regions of the digital object

Imperceptibility during the normal use of the
digital object

Resistance to attacks aimed at modifying the
object without being detected

S

/

Generation of high-quality pictures whose content is
protected against modifications

* Fragility
High Quality
Security
Flexibility
Generality
* Independence from (uncompressed) image format

Design Goals

Algorithm Main Features

Watermark is inserted into a secret space
Watermark is dependent on watermarked image
(to avoid copy-and-paste and transplantation attacks)
Tamper detection ability at block level (of size nxn)
Works on uncompressed, lossless compressed and
IPEG compressed images

Works on grayscale and colour images

Modularity for customization (the system is composed
of several modules that can be combined together) /

Original Watermarked

Tampered

-

original from watermarked)
* High security due to high sensitivity

modifications

(only 2 blocks out of 10000)

L

System Performances

* High quality of protected images: typical values range from 55 to 60 dB (i.e. humans cannot distinguish

* High sensitivity to modifications: ~83% recognized tampered blocks for £1 single pixel value

* ~97% recognized tampered blocks for 2 single pixel value modifications

* Typical attacks or modifications make larger pixel modifications
* E.g.,, JPEG (QF=85, 90, 95, 100) compression modifications are detected as 99.99% tampered blocks

12




. The h®IlIDES Project

Holistic Human Factors Design of Adaptve Cooperative Human-Machine Systems

s PR Susanna Donatelli, Marco Beccuti, Marco Botta, Eivio Amparore, Jeremy Sproston
{8ual, DOCCUS, DOMLI, BMDGMOA, BOFOSION)dLuNitD.t

HollDes addresses Adaptive Cooperative Human-Machine Systems (AdCoS) where humans
and machines act together, and human factor considerations mixes with embedded system

HONIDES project |

construction and qualification.

Statement:

Research dimensions:
HollDes a00mess0s deveropment and quasfication of Aduptve
Cooperative g

HOMDES rasoarch will target tha development of techmauen &
100is on 5 teseach dimwnsions.

mmwm: o
of the proj Losods

@ Control Rooms @ Healthcare » mtograton *
Technology Phstform [HF-11TF) o foster miarperabiity and to

@ Automolive @ Aer it

v"" Anywi ALSS pos ScAssioNN Wy Moncywoel lbeo’ STTAR .Il-.nn

5] 7 xR o S o B e 1L B =0 R G

TARATA

rou-tene

The partners of the HORDES project consortiom an:

Use case: design of an adaptive vehicle co-pilot.

(Pmtotype vehicle developed by CRF: " (Analysis of sensor data:

We ara of & virtual driver for o car, desyned for
-wnmhpmymm-m
-pliot

el
39

The car devaloped at the CRF: i
« Passenger car: FIAT 500L -

+ ncucos 3 sarsor systa o ana anshyss, otct deectn, FCA P ewhotion)
pedeatrian that nvoives NS00,

Sraton

. mcwnmhummww Vecagron )-
. ICERCHE

— -

[ WMW

Extornal camera to detect kres on
the mad ana the relative positon of [}

o =rm

Intornal carman ‘o detect the
position of the oriver's hoad
{ano whare he/ahe i3 looking o).

FT-MAPS softwars framewark is mootied 10 provide.
» Automatic lane detection from the front/rear cameras instalied on the vahicke.
LIDAR {Laser knaging Detacton and Ranging) 1o delect obstacies. » Automatic the dvver lovel (ntemal camers pointing
» Uses the Cognitive Archiwcture for Safety Critical Task Simulation (CASCS), 1o Improve safety W\ humien i)

PRy e h 8 il e fion ¥ Intagraticn of multiple sengor inputs ¢ visual anatyss.
« Integrates a full hardwarw/softwars stack for Co-driver,
\_ ¢ Imeloments a camputetionsl model simet 1 situsks the Dehaior of & drver

(Predicting the near future to prevent
dangerous situations:

sanpling waer N

—

@ o—o
Rt e et 4 s cont K

PO
Lt o & sigral o0 the car of asege-agert

Clesac-ioop sysiem for the co-plat action. The watning systen

Mmuuaxmvmmﬁ)bm
mgreaentation of the MDP of the car datn. The targut scenwkos considered for this approach are:

{ M o) mmwmv-whm » Enhanced Farwand Colliscn Warning (FOW+); waming for incorming cbatacies, sesstod braking
=D, ”ii,};_TF 5 R « Enhanced Adaptive b
braking in case of
¥ Lane-Change Assistant (LCA):

MDPN of the descnbed soenaros are avaluated for the near-future evalution of the sumounding car
ervronment. MDP solufion is dore in mal-time, inside the co-pilet closed kop, using e spare
srping method.

System Acaptivity 10 human 156tors: automatic Jaaming and reconfiguration of the system in case, for
xample, of loss of stantion of tha human driver

. W,
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Model-based evaluation, verification and optimization

Websie it/ mw.a\ Unito. It/ ~graatspoAncex i
Susanna Donatelli, Marco Beccuti, Elvio Amparore, Jeremy Sproston, Gianfranco Balbo

{sus, becouti, amparcre, sproston, baltoo |8di unito it

( The GreatSPN tool

W-aﬂmhmmbrm verifying and evaluating performance measwes on systems using

n Nets. The by several toois, including a user-fiendly GUI that allows the
mommnmmmmmmmmmmwmmmmmmmmnmAmmmmmnwls
shown belaw,
CGreatSPN inchudes tools for parforming several tasks on the modeled systems, including:

Analysis workflow with GreatSPN:

User Space

Property to be.

l Systambaing | y
studed | verilied

a and
. L 4 Cﬂ GD phcuimltvnhumnvmiﬂk.dwduch SN EAURIS Rershulivy

L B 0O l;‘ 1177 n® : ! o
mhnunwmmm’umwﬂ e s (09 aCTLpmpey) |

transition throughputs. ‘H___ -I )

- State space generation, using advanced

technigues like symbolic data structures. | -
- Verification of logical and behavi i

in the CTL logio. |

- Numerical analysis of quantfativo propartcs, ]

such as average place i

transition throughputs, probabikty of exposing a i | . Eochashc Patromt |

Mc behavior defined using the CSLTA logic,
(l_A_-:-mu 3
{-—'_"!"‘

- Blmluﬁm tachniques available for very large
model, where the construction of the reachability
graph is impracticable.

- problem,
Markov Decision Processes (MDP),

in the form of

\

fVerification: CTL model checking fPerformance evaluation example:

Lo Spmw

CTL properties to be verified
P1: Mutusl snciusions of readers and writsrs
P2, There wil be a write In every execution.
P3: Exists an execution In which SOMEane can read. |

Systom ".‘" st PE1: probability of complating X manufacts
The m“ Whout having ary broadowns
PE2; avorage detnbution of the number of
free pallets

tronization algorihim

et sy a._.] pe—

* (. v R somem e
PR AT gt ¢
F . |

Propertias expressed in the CTL languege

| Patri net of the Reader-Wter synchiorization sigort bm.

R e i

p—— | The Pelri net of a Flexible Munufciurng System )

e e

e 1

P VS o
—=—i=

T

‘aemE St v P -0 o e - 1

é—

T

s s e o 0 e =

ey Ry
s e o |

e
fikaedl

[
il

;un;l i

acnesss!

i1 et
3
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TR |

i
L8

i
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Counter-saampia rmcss.

N

rPmpertles verifiable in GreatSPN: [ Decision processes:

e @,

e mvm numbo! o1 G0rvess.

Ry, AR
~* Systems with tallures and repairs:
(, Bvaiadity, mean tme

o first taburn (MTFF)

_( e-Commerce workflow: ~
Dimeasioning of the stad, mean fine &
ship orders & Cistrbulion & varlance,
shipoing time In presance of partcuar
conoitong, iike recuced stafl, delave,

e X
=X Control systems with Decisions:
Optimal dectsion policy among all
sossidle choices.

wmnmm MNIMPV
mhmwvmmmnmu‘
prababiity of serves campishon.

GreatSPN provides an highJevel formalisms
to model decision processes n which an
agent tskea decisions to reach a goal,
knowing the global system state,

The solution of the decison problam consists
in defining, for each system state, a
correspending agent’ action that maximizes
{or mintimizes) some reward (or cost) function.

Genenc structure of a sngle-ngont decison process.

Pevkaboti ol

WMarkov Ducision

Pt Y1 it

T —

A Markov Decision Petri Net

Petr Net), GreatSPN autormatically
generates the cormaponding MDP
Process).
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FastFlow: multicore and GPGPU programming made easy

University of Tt

Motivation

The whale computes handwere lodustry cmbraced paradel
placforms, vach as maudticore, GPGPUs, and doud For theve
platform, the exrame optimistion of requential slgonthms i
o bomger enough 10 wcese the real machne power. [n the
lang, term writng paralicd programy oughe w0 be 3v cfficent,
portahle, and coerees It hee boen w weite programs for
sequential computers To date, however, the pacillel
programming drill docr not cmbeace much more than low
feved commmameaion Libearios I the hicearchy of ahstractons,
ix ie anly dlightly shove uggling sheduae hinary i the frinc
proed of the machng. By defimition, the maon dére for
pamiiel computing & high performunce, but speed up need not
be the oaly mexsuee. Human prodacivity, ol cose and tme
BT R ———

Material and methods

FartFlow e s €= parael prograenming

framework advocannz bigh fove, paters bused

penalid programming, It chiefly supports streaming and data
paralkbam, tarpciing hacmgcnos plattoes compovad of
clintens of shansl-menory plfar, possiby equipped with
computing scccderstors. The Fastflow rn ime suppoes
effciertly wpport fine pawn paralicam via cao biocking
ey theeading with bekdess sgachronistions,  tero-oapy
nerwork mesegng: pynckrooous GPGPU offloading

FastFlow team

A Aidineci, M, Tonguari, M. Daneurso
M. Dy €. Mikale, G, Perensi Pere, F- Tording

Signal filtering

A bigh perfarmance e for real
time v dhenenvimg The fiker 19
compusesd of v plases: detcctiin
teg

correction, The Bilter scheeve veorr
o teatonaon quality, computsble
1 jpeg compressicn. UnSke
rachitionsl methids, the corseson
phase is bazed or 4 varadonsl
method and seccoeds to restone ilso
cxtremcly motsy images up to 0% of
owiry pisehy). FasFlow provided
sonmiess portahilier o CUDA boords:
(e NVics K-201;. Thia work has
xen peesented ar Nodia GTC 2004,

High-level pattern-based parallel programming for C/C++

ino & University of Pisa, taly % http://sourceforge.net/projects/mc-fastflow

Open source software under LGPLV3

FastFlow architecture

Data parallelism: ParallelFor, MapReduce, StencilReduce
Data paraiiel patrerns can be casily deployed onto multi-cores and multiple GPGPUs. No additional

programming effart with respeet to OpenMP.

/7 FastFlow (-stdecsedl)
# ParalleiTor pf
pf .parallel_for B¢ N, [#A|{const long &
Ald)sed
morkers

/7 per (~fopermp)
apragea o
fur long 3
AL

ptraliel for aun_thrmds (aurbers)

{00 T S |

Stream parallefism: Pipeline, Fors

Stream parullel patterns can be deployed onto multi-cores, distributed platforms, and douds {e.g, Amazon EC2),
Stream patterns cun be composed o mode! arbitrary streaming networks, and can be nested with data parallel
patterns. This makes it possible 10 usge the appregate powez of (ph‘ sical ve virtualived) heterugenous clusters of

multicore and GPGPUs. FPGA support is currently

Platforms and OSes support
Beittjg a plain header-only C++ library, FastFlow
can be used (or casily ported) on any §

Performance

Like other high-Jovel programming frameworks, such i Intel
TBH, COpenMP, Hndoopy, FastFlow simglifies 1he design aod
engioeering of portable parad applicatons. However, it has
# cheur eige 1 teen of expresivenrss aml perforance

ot heterogencous paraliel piarform. Among the
others, the following plarforms are supported:

ited xB6_64 - LinuwMacOS - goc/clang/ce
¥itex 1BE_6 - Windows 778 - MS Visua Soudo

goc
Accgrutors: NI/ CUDAO0orCL. Intal Ph, Tiora Thosd

DNA alignment (Bowtie2 & BWA)
Bowic2 sad BWA ase sanang the
faseet aned e usead a¥gmmens touds
Foe yernne salysis b Dissnformaes
In the FastFlow porting,
concurrency structare bhas bocn
redespencn passiny from & pool of
thread accessiog shared data w1
Farm /Masser Worker equipped with
satomane memory aifinny scheduling
The Faatflrw port diffess from
gl erede o more than 4 doren
of cosde lines but gains op 10 ten
speedup prini over the argnil
paraliel, handl opamised sofwase.
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with respect 10 other pardiel programming (ameworks in
specific spplcation seenanios, Inchading, inter aku:

V/ fime-pran paealicisen I~
¥/ strcimming applicstions : =
V couplerl imege of GPUI

and muln core
V mxmory bound peoblems
¥ rvurve. graph-oncned

algurikine
W/ tigh fowquimey prolem

Next-gen DNA analysis (nuChart-Il)

HLC dea andysis s emoned
28 3 powecrtul sechnigos 10
anderstand how the genome i+
packaged in celld o comml
Renc sxpression, noChart 11
Provides a gene-centric view of
the 3D chenaisonal
neghboushoud. Searsing from
the sequential G4+
emplameneition, the graph
cxplocstica loop has been
panalickyal by win the
PeralicFoe panern prowided

by Fustow, that peemizted 1o
improws the performance Witk
minimam effor.
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Intelligent Agents for Autonomous systems

Dipartimento di Informatica
Universita degli Studi di Torino

G. Torta (tortat

The Problem

Increasing autonomy in a varnety of

(cyber physical) systems

Search for Autonomy Architecture

Multi layer architecture: not only

robotic level and control level but also

decision layer.

The role of Artificial Intelligence:

- Automated planning and scheduling

- Intelligent agents with reactive and
deliberative capabilities

- Management of uncertainty and

incomplete knowledge (partial

observability of the environment)

Plan Repair
Exogenous events make current plan no
more adequate/executable

Action fallures

Delays

Change in the contextual conditions
New goals to achieve
Plan repair: modify the current plan to sabisfy the
new constraints/goals by adding/deieting actions
and/or change of execution modalities.
Plan repair may be quite complex or even fall
Plan stability (useful when human in the
loop)
Plan Quality: solutions not o far from

complete replanning (sometime too costly in
an online setting)

Temporal constraints and
consumable resources

Qualitative Canditions (symbolic
approach, propositional variables)
Quantitabve Conditions on time and
consumable/renewable resources
(numeric fluents approach)
Concurrency and mutual exclusion
constraints
An action mode| for the observation of a target obgect:
{duretive acton obsesve

pacaretis (aget)

durntion (= Pdesation (cbs_cumton Mwge!))

~congRun (and

(3t start (sensor cal)
{oveC aN gsensie_ea))

fover 3u (> (pawer_kval 0))

(ot start (poing Harget))
fover al ontiag Harget))

{3t start (oGservaclo Zargety

(aver &l fobservatin Tiangel)

ot et {Rnurvabio Timget])

(ot start {act (observed Margetif)

{overal (nes {ooservad et
)

wflect
ot strt (ot (sensor_avalalie)])
2t end (sensor arafobie )

7

(3t e
(ot e (et (pomtmg. mrwl}
ecrease (porer_lerel] (* 2 1))

Contact person: P, Torasso (loras:
People: D. Dell'Anna (dallanna @ dl.unito.it}, F. Di Mauro (dimauro@diunito.it),
R. Micalizio (micalizio@ di.unitn.it), E. Scala (US686530@ anu.adu.au)

@ diunito it)

An interesting domain: planning for satellite

Sensor Plan for Electro-optical sensor
energy management

target observation

Sensor Plan for Radar sensor
energy management

target observation

1a. Plan under execution

2a. Plan under execution

BRRANAAR

A

T4 (South NZ)

1b. Plan updated for new target Atene

The real-world projects
(compeltitive calls)

SMAT F1 and SMAT F2 (Advanced systems
for temitory monitoring via UAV)
Funging: PON_FESR 2007:13
+ Coordinator: Alenia Aemiacch
« C n i and p g
(coordination and planning for muli-UAY missiens)

STEPS (Systems and technalogies for space
exploration)

Funging: PON_FESR 2007-13

Coordinator: Thales Alenis Space

Contribution: Human Robot Interaction for

intelligent monitoring of planetary rover
missions

Some recent publications

Some results

+ Innovative techniques for plan repair
(suitable for online applications - near real
bme, robust execution, proactive behavior),

Ability of dealing with temporal
constraints and numeric resources

Systems with multiple deliberative
components (both off line and onling)

Robust plans vs optimal plans
Human in the loop
Other interesting domains
+ Service robotics
« Intelligent manufacturing
+ Underwater robotics

£ Scale, 8. Micalinio, P Tormsso: Robus| plen execution vie mconfigumtion and replennmg. Al Commun. 2803 479-309 (2015)

€. Scale, . Tormsso: Deardering and Numeric Macro Actions for Plan Repaiz, I CAY2015: 1673-1601 (2015)

£ Scala, P, Toresso: Proacive and Keactive Recoofiguration far the Robust Execetion of Mulll Madatity Plans. ECATZ014 783-788 (2014
5, Caff, £, 0} Mauro, £. Scobu; A Numeric PODL Based Approoch for Temparally Constrained Journey Problams. K TAIJ0L4: 90-106 (2014)

M, s LA Mult-UAS Neon-

Civd Areas. ), ntalligent and Robotic Systams 70: 275-291 (2043]

K. Micalko, E. Scaln, P Torsso: Towards ol M

P Tarassa, . Torma: Explofing Autamatic Validation ie Muman Miasian Planning. I Aes. and Dew. in

tar Acta Fulwrs

XEVIR 2035,
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Accountable Trustworthy (h) Organizations
and Systems

M. Baldoni’, C. Baroglio', F. Capuzzimati', R. Micalizio’
! Universita degli Studi di Torino, Dipartimento di Informatica

AThOS Project’s Objectives Socio-Techincal Systems

AThOS is a 2-year project funded by Compagnia di San Paolo whose main ( Sodlety )

objectives are: Laws Usage Policy L

Hegulations

1. Development of a novel standard for the repre ion of Socio- Social Refationships
technical Systems (STS), including a declarative methodology for - = <
modeling interactions among stakeholders

. Study of accountability as a property for stakeholders and orga- Component Bshaviours
nizations based on model-based diagnostic methods for tracking J
down objective and decisional responsibilities Infrastructure )

3. Implementation of novel tools that realize objectives 1) and 2) to

Application software

\ ensure STSs accountability y

BPMN shortcomings
BPMN is strongly procedural
* business processes are seen as workflows
* workflows implement a single course of actions

- the autonomy of the involved actors is limited

- aclors are unable to take advantage of emerging opportunities
or tackle unexpected situations

t STSs be-

Alprocedural rep fation 18 inadequate to Tep
cause the human actors are limited in their autonomy.

Accountability is hard to obtain

Procedural representation hinders any reasoning about actors and
their interactions, and hence hinders any i
\ aboul the accountability of an organization

AThOS Proposal

WHAT HOW

Conceptually

o extending formalisms for modeling business processes
by explicitly modeling social relationships as social
o AThOS proposes to realize STSs that build upon Multi-Agent commitments
Sy )
Systems (MAS) . vy s, )
(consequent
creditor antecedent

* AThOS aims at detecting anomalies and identifying:

- Decisional Responsibilities (Accountable Roles): individ-
uals at the top of the decision making chain
- Objective Re ibilities (K¢ ble Roles): individu- agent & commits to agent y that when condition s holds, it
: 1} > v i A
als delegated by accountable roles, and in charge of car- will bring about u
rying out tasks — only the debtor can take on a commitment

= the creditor s not committed to bring about the antecedent

References it ate direetly manipulibleby-agenta visatandant

aperations

Software tools
[Baldoni etal, 2013 a] Baldoni, M., Baroglio, C., and Capuzzimati,
E (2013). 2COMM: A i t-based MAS archi In * 2COMM: is MAS platform which provides the pro-
Post-proc. of EMAS 2013. grammer with the notion of commitments as a prim-
itive programming tool, and hence it is a good starting
m?:goﬁm' wmn hl.&gdo?:x;'mmwm'?;g;ﬁ,ﬁ;mgi point for developing the AThOS proposal
Technical Systems. In' ACM Transactions on Internet Techiology. Cooperative Weak-C itted Monitoring (CWCM)
[Micalizio etal, 2014] Micalizio, R., and To P Cooperative is a diagnostic procedure that can be adopted for de-
Monitoring to Diagnose Multingent Plans In Journal of Artificial tecting anomalies (e.g., violation of commitments), and

Intelligence Resenrch explaining them in terms of accountable and responsi-
k ble roles.
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A Common-Sense Conceptual Categorization System

SO Antonio Lieto”*, Daniele P. Radicioni® & Valentina Rho”
dl'uml U'lt “ Dipartimento di Informatica — Universita di Torino — Italy
DIPARTIMENTO * ICAR-CNR, Palermo — ltaly

DI INFORMATICA
{lieto, radicion}@di,unito.itjrho.valentina@gmail.com

= il

deseripenn J taaget &
The big carnivore with yellow and black siripes is the .. liger . Categorization Algorithms

tirmiis st

Data: Linguistic
Result: A class assignment, a3 compueed by 1 and $2
—— Hybrid Knowlodge Base —— o telalCounter - (12
2 dlosed™ - {0}
concept Tiger » whille sialCourter < maxTrialy do
[} conceptusl spaces cuatput
om——" T A% » o« e Sid.elosed;
Knowiedge - H y | WerialCounter == 0 then ¢* +c:
Pl ’ /! entolegy based cansiatency check

prololype of Tiger ,#° exémplars o4Tiger Information c.c - S2(d. ¢WMM§:=='

<)) then

.Lmu et
.L‘ddu‘" auldiconceptiimtedtin(c))
+-riaiCounter

end

e ﬁ((J‘Wh

retura {c*, cc);
Igorithm 13 The S1-52

.
1
.
.

-

"

"

"

u

Data ngmme e of: it of ineonsistent

Conceps:
Result: A typicality b-d reprexentation of 4 categocy.
1 Slexe- careporizeExemplarstd);
4 WfirstORS s, closed™" Jdistancefd) <
similariryThreshold then
3 return firstOf (S, chowd ),
+ else
v | Sl cutegorizePrsntypes(dy.
I/ in pase of equal distance prefer
oxwphu
Slev, Sluk

n-nﬁnm/lrmmlumwm clorsed™ ).
end

us1 g with and exem-
plass ionpl the instruction in Aljorithm 1- line 4

g
e
w——y

k ACT-R Cognitive Architecture CLARION Cognitive Architsctune

3 D
Heterogeneous Proxytypes

Dual Process

Type 1 System Type 2 System
Unconscius Conscious Reference
Automatic Controllable

Evolved carly Evolved late Ammw Lieto, Dlmcle Paolo Radicioni, Valentina Rho A Commaon-

Indipendent from Language|  Related to Language System I
La s S A Prnmyp!ndlhc[hm!ﬁncmnrkummng anndngtufﬂn

Parallel, Fast S ial. Slow Twenty<Fourth Inter nal Joint Confe Artifici
P i lized Logical/Abstract Intelligence (LICAT 2015). pp. 875-881. MNPI!IA.ZOJS
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- Toreador
EU project on Big Data

Sp c”iz Marco Aldinucci Roberto Esposito Rosa Meo Giancarlo Ruffo

University of Torino University of Torino University of Torino

University of Torino
@ o aldinuc@di.unito.it esposilo@di.unito.it meo@di.unito.it ruffo@di. unito.it

- Motivations Toreador Models
Big Data are everywhere, involve
almost all the applications and carry '
a richness of information and
knowledge that must be exploited.

d recommends the description and
and processes using a set of co
transformations (machine r
e and with provable properties). i

discovery and choice of
and data sources

driven choice of data represe
, aggregation, anonymity and p
credibility)
are: CINI (a Consortit
University research g

eador promise is the delivery Sy E)q:ioltation/ = hovtin

- of an open, European marketplace
- for Big-Data-As-A-Service, with

affordable costs and easy wiv

Pilots
rting fraud detection and security in ICT
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Supporting Users’ Privacy in Online Social Networks

)

Rosa Meo, Ruggero G. Pensa, Gianpiero Di Blasi 4 s l

: Y e L runito.at

Universita di Torino - Dipartimento di Informatica E %% r—

UNIVERSITA DEGLI STUDI DI TORINO ZSp0N ) ] §

Privacy issues in social networks La2wilions  Monthly Active Users of the

The number of monthly active users of the main social networking platforms are increasing main social network sites
every year. In 2014, near 30% of the entire world’s population actively uses social medial

Unfortunately, the users privacy on social media is undermined by identity thefts and by
spreading the users’ personal or private facts to the public and to unauthorized people.
Examples refer to private life facts, sexual preferences, health facts, political ideas, etc.

Our goal is to build privacy-preserving tools and protect the users' privacy with new tools
that inform the users of the privacy breaches they are exposed to,

343 Miltlons 271 Millions.

e
=

By the knowledge of the users’ likes on Facebook Our proposal

R "
It i.s possiuleto:ieveal, the )y private pebonaity We investigate a framework to let the user control:
traits (e.g., see http://youarewhatyoulike.com/)

LIKE B suws | photo) viseo B Lite Event

What's o yaus ot

P -

to whom to disclose
what to disclose

4

We use entropy as a measure of predictability of sensitive persona- We use active learning to suggest personalized privacy settings for
lity traits glven the users’ likes. E.g., Political view: each user’s friend.

What? \ To whom?

: High entropy: political views zre Would you share your pictures with

not predictable from users’ fikes S ’
w John Smith 9K ' Alice Green W

:"'d""_ "L"r”d'n“' V:‘:“" The users answer a few questions to train a classifier that predicts
e idin the “allow/deny" class for all other friends:

I13 T jnuUN DA NNDANUBYBMAROen
Number of likes

Entropy is viewed as the remaining charge of a privacy battery. How
safe Is to like another user’s post? (how much “privacy charge” do The active learning process Is reactivated each time a privacy score
we loose?) . goes below an alert threshold. The privacy score is based on the

I{ Joho Saish -

| m Jobn Bewith
2t | X
33 -a%‘lmmlnﬂccm el

s e
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¥ Discoverying Money Laundering S duumtoat
FAY Y SR} projeCt with Machine Learning B e

Rosa Meo Ruggero G. Pensa Gianpiero Di Blasi

University of Torino University of Torino University of Torino
meo@di.unito.it pensa@di.unito.it diblasi@di.unito.it

The fight against money-laundering civil | chamber of AUI
and terrorism financing is one of Enginiry | ‘commarce | (onks acchive)
the cornerstones for the safeguard

of the economic-financial system
i rehotfse

Data
Mining

Frauds/Normal

‘Semi-Supervised Learnin
s both labelled and unlabelied Instances
2. Less labelled instances are needed

é . All available instances are used at the same time

Lﬁﬁ‘mdlmmd models are able to evolve with time (are based on the
similarity relationship with other instances)

° Original
o Instances

Clustering

of the Banks in Italy rely on oo

on a set of static rules that encode Classifcasion
the key factors for the
determination of the reliability of

the clients and the illegal behaviors Active Learning
; and are used to monitor and\.

1. Each prediction is associated to a credibility measure that is used to rank
the anomalies

Hions ‘ 2. The user is involved in the loop in order to confirm the label (Fraud/
- Normal) of a reduced number of anomalies (the most uncertain ones)
: 3. After the new labels have been provided by the user the training phase
Is re-executed in an incremental fashion and the learning model is
Problems updated; thus the system is able to evolve itself and incorporate the users'
suggestions.

. Anomaly measure
1. Static rules are not sufficient since L, @ Uncertain

the frauds mechanisms evolve with °°., ".: ﬁ"‘;:fc :‘: I.‘;Di':
time and in response to laws "

2. The present system raises many
false positives which involve large Uoor Changes | Crndiblity maseure:
teams in the individual and manual Ashedt Labals: I ey o L =2

Oy =

*
¥ Z Dt
i=1
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Android security
a dynamic analysis approach

F. Bergadano, V. Costamagna
Dipartis di Inf ica, Universita degli studi di Torino

The Android system is now widespread, and lots of

applications are developed each day. These applications are

mostly written in Java, though it f“ possible t(r do calls to o S i s - ;
binaries or shared libraries. The rise of Android security is D0 ekl Eystam 3045 aeis ais
related to many factors: Android 266,701 313,529 17,291

« widely adopted and heterogeneous devices ok ymatg A
Windows 138,312 141,577

- producers push patches/update very slowly G BB i “'1;?

< operators and producers customization (often closed Total 662,920 671,424 698,835
source) Shipments incliide mobie phones, utremobilas (induding tablets) snd PCs

- custom Kernels Source: Gartnar (October 2014)

. sensitive information on the phone

. few (or none) barriers in official market

Challenges

malware is spreading fast
Software analysis types and their cons.

netan |

/

> “;%__ security bugs are around the corner

s p_mm,_:m"“"" Major Android Bug is a Privacy Disaster (CVE-2014-6041)

Exploiting Android (and Kindle) Apps with the JavaScript Bridge
March 25, 2014 1]

amic Instrumentation frame

HookDroid framework HookDroid exploit the Dalvik Dynamic Instru-
norma | process. Ibhookdrold injected  HookDined classes (o et mentation technique fOl‘:

SASASAMAAAMAsAA)  mAMAAAssssass sassassnsan,

. tracing code without app or system
modification

. modifying some behaviours and inputs that are
out of our control

H
|+

model security policies
as antomaton

.automatizing security policies validation

. hooking applications or Android API methods
. patching code into running application

. reverse-engineering application

. bytecode runtime manipulation

L

| com.android.internal.telephony.ISms Future developments are:

.new android runtime ART

. automatizing code exploration
. code similarity

.web control interface

% drumito.nt

fpb@di.umito.it DmmeswOG valerio.costamagna@unito.it
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¢ Summarization of Maps with S duumtoat
“SMATF2 . gy Social Metadata o e

—

& S0
AT X w
Rosa Meo Ruggero G. Pensa Giuseppe Rizzo <
L\‘ ¢

University of Torino University of Torino University of Torino
meo@di.unito.it i pensa@di.unito.it rizzo@di.unito.it
T ) ~) RS () ) - /‘%/S

~ Statistical Filter for the Annotations
1. Sample construction by means of a grid on the geographical area

The Context

The SMAT project developing a
system for territory monitoring by ¥
means of Unmanned Aircraft = o TR
Vehicles equipped with payload\ gl & 5 ) ‘ ,
sensors that will download images g I el A bzl L

o @

-

2. Computation of the frequency distribution for each annotation category:
the frequency distribution of each category of annotations in the grid cells is

computed

3. the law of the large numbers is applied:

determination of the minimum density threshold = automatic density
parameter estimation without any possibility of user's errors

4. a density-based clustering algorithm (similar to DBSCAN) is run in order to
determine the geographic areas with a high density of certain events

'Informaﬁon projects).

- OpenStreetMap % Y : uemity-bsea clustering algorithm (GeoSubClu) is run in order to
provides a free, editable \th : : delenrmeﬁle geographic areas with a high density of multiple categories

‘map of the whole world el B AN
n..‘ I/ \\. =
PR o U= e
= S.Tl'legentmhydsu'lptlmofthedustets

Annotations Ontologles ittt sttt s ublshed nthe |

Annotations have a semantics, a 3 onEoE

category and attributes I : " .

A ‘The best clusters are o'a m
£ o = 8"y
r & 2 g B 8 ‘\]m.

S " smean Seeoeo
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.
Gianluca Bortignon A / 2 —
S Roberto Esposico Detecting Anomalies from Geolocalized Data ""':2,‘,’;'1’,',3‘,?:‘;‘:5 <
| e elex S|

Sequential mining via SQL inspired language ] ‘ Anomaly detection in sequential patterns
|

MINE SEQUENCE 1 1 example AS SELECT DISTINCT ANOMALY 1D: 84

Aubaren_of_tefercnce. diserctized_time, target_patk, SUPPORT ANOMALY EXTRACTED FROM: mission. M_003

WITH GAPO 0 PATTERN 1D 149

r:gn‘;'m:;m ;;‘.j ot | ANOMALY DIRECTION. NW

@ ot <855, fekde> <450 ficlds> <ad4 01 ficki £ <add 0 sccondary> <ad 0nain> <4341 man>
ORDER BY sighting_event_id <833 1 main>

EXTRACTING SEQUENCES WITH SUPPORT 0,011 | ! 1

| % Expléitution of hiéémﬁﬁ knowldege for z;utonomous query generation

|
an |
}

N =

oooaoo

Knowledge refinement based on user supervision
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automatic translation.
The case of train announcements

C. Geraci

carlo.geraciTEggmail . con

ONRS, Institut Jean Micod

A. Mazzei

nazzeidal.unito. it

Wniversith degli Studi di Torimo
M. Angster
marco.angstergeeil . con

Libers Universitd di Bolzano

[The train station

oo

s ¢ o,
[ caoces Riuminc |

[ L uwiiis fiasovians )

INVECE CHE AL BINABIO

Manuale degli Annunci Somori,

Rete Ferroviaria Italiana
7 /gma - 1 al L

messages

£IN ARRIVO AL SINANIO BRI N

©

\( Human Translation

Il_treno Regionale 10220 di Trenitalla delle ore 05:35
proveniente da Cuneq arriverd con un ritardo previsto di 10
minuti .

TRENO REGIONALE NUMERO 10220 TRENITALIA POSS ORE
5:35 MATTINA CUNEOQ VENIRE , RITARDO 10 MINUTI PREVISTO

ARRIVARE FUT_DEVE

Lingua dei Segni Italiana
» The syntax is independent from Italian

* The syntax is far from being complete

* SOV

* No prepositions, genres, determiners

* Considerable amount of dialectal variation

* Non Manual Components

* The spatial dimension conveys linguistic meaning
* No written form

The machine translation architecture

Thwlaam Crevm
STathon mres e

ain
=
REBAUDENGO
FOSSATA

m»
e
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Leonardo Allisio, Valeria Mussa,
Emilio Sulis, Manuela Sanguinetti,
Giancarlo Ruffo, Viviana Patti,
Cristina Bosco
Dipartimento di Informatica
Universita di Torino

{boaco, rurfo, pateitédi . unito. it

Raccogliere i dati sulla felicita Visualizzare la felicita

I social n come Twitter e Facebook sono La felicita rilevata nelle regiont italiane .
il luogo in cui un numero sempre crescente di per- i
sone si esprime e comunica liberamente.

Big data

« Twitter conta attualmente circa 500 milioni di
utenti registrati; oltre 5 milioni in ltalia.

e circa | milione di post al giorno.

Da questi dati la piattaforma Felicitta

e estrae quotidianamente un campione che in-
clude informazioni sulla geolocalizzazione

¢ lo analizza e 10 combina con altre sorgenti di in-
formazione per rilevare e visualizzare il grado
di felicita

uw-

amatorcns grasie per la for
presidente, I Ttalin ba

sentiment, opinioni, emozioni nei post ...
su evenli, trasmissiond televisive, prodotti di mer-

calo, politici, rock star, sport

® Per le imprese: atlingere a esigenze ¢ preferenze dei consumatori
o Indicazioni sugli orientamenti politict dei citadini.

e Data journalism: fact checking

Estrarre, comprendere e classificare automatica- o pue thinehls

mente il sentiment, la valenza positiva o negativa -rencon iy Nliaa Rerls il ioe s mew fllan prverinient

oppure le emozioni dei messaggi lasciati in rete ~ opinion mining on Renzi’s speech 24/02/2014: many tweets conveying
dagli utenti a ) WK, 10

RENZALSEATO | g e
Le tecniche di Sentiment Analysis ¢ Opinion Mining
applicate ai Social Media affrontanc il problema di

@evam e misurare opinioni e espressioni emotive. )

Contatti e riferimenti

email: (bosco, tu spattij@di.unito. it « Rilevare informazioni cruciali in situazioni di emergenze di massa (es. terremoti, ... )
Allisio, L., Mussa, V., Bosco, C,, Patti, V., and Rutfo, G.
(2013). Feliattd: Visvalizing and estunating |
lian cilwes from geotagged Tweets. In Proc
@AI*IA13, volune 1096, pp 95-106. CEUR-WS,N};./

sppiness i « Scienze sociali: contribuire a interpretare il grado di benessere di un paese, misurando
OF ES- k il benessere soggeliivo percepito dalle persone.
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Gian Luca POZZATO | Sissasmsio of infopimalies s ££C
Andrea IACONA Dpartwnns  Niescte @ Gmese deill Encxsnie L6

]
EX( :e tl. n Giancarlo RUFFO || Blammeni it ibirmbtes
Rossano SCHIFANELLA | Blsimeai i it

http Al unito. iVexceptionowl!

Nonmonoton
Description Logics and OWL for
defeasible inheritance with exceptions

T(Newborn 1 Bald) C HighHematocrit
) g %  Newborn(aldo) = HighHematocrii(aido)

’ Newborn(aldo) e LowHematocrit(aldo)
4 HasNeonatalDisease  Anemia(aldo)

ol -
Hightiematocrit 1 LowHematoerit © L ‘ . 4
_ T(Newborn) C HighHematocrit & s C
T(Newborn 1N 3 HasNeonatalDisease. Anemin) T LowHematoerit :

Extending standard DLs with a T operator

T(C) = "most normal" / "typical" instances of a concept C
Semantics of T related to nonmonotonic consequence
relation in KLM logics

Preferential models with an irreflexive, transitive, well-

founded, modular relation among elements of A
(T(C)) = Minc(C")

Call 1 "Excellent (Young) Pls" | ) : ) Nonmmotonic semantics based on rational closure and
! . ‘ minimal entailment

Principal Investigator

GIAN LUCA POZZATO

Progetti di Ateneo 2014

Fa :""‘*-% bbbl J | For expressive DLs minimal entailment is in the same
' DI TORING j L OR|  complexity class of the underlying (classic) DL

Compagnia Beyond the state of the art for nonmonotonic DLs
di San Paoclo Applications of DLs with typicality
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C. Bosco!, V. Patti!, M. Lail, M. Stranisci?,
D. Virone?, D.I. Hernandez Farias!3

Within social media, users voice and share their views, generating a large amount of textual data,
about topics that vary from elections to commercial products.

Big social data can be a great opportunity to investigate communicative behaviors and new forms of
conversational context, also in order to develop techniques for automatically determining from text
whether the author is in favor or against to a given target, when the topic is controversial.

The application of such techniques implies as prerequisite detailed analysis and annotation of
datasets, i.e. CORPORA, to be used as examples for training and testing systems implementing them.
We are currently working on two datasets whose topic are two political reforms strongly impacting on
society and therefore widely discussed by users in Twitter and other platforms.

Twitter-MariagePourTous is a French corpus from
Twitter collected within a project about communication of
political topics by filtering Twitter with the hashtag
#mariagepourtous.

Size of the annotated corpus: ~ 3.000 messages
Annotation: polarity (POS, NEG, NONE, MIXED), irony
(HUM-PQOS and HUM-NEG) and a few target semantic areas
of the debate (LOI, FAMILLE, DEBAT, MANIF).

Twitter-BuonaScuola is an Italian corpus from Twitter
and from the online platform LaBuonaScuola collected within
a project about communication of political topics by filtering
data with keywords (#buonascuola, ...).

Size of the annotated corpus: ~ 7.000 messages

Annotation: polarity (POS, NEG, NONE, MIXED), irony (HUM-
POS and HUM-NEG) and a few target semantic areas of the
debate (DOCENTI, VALUTAZIONE, RECLUTAMENTO, ...).

e MOMosExLe débat .
Wa applied on these datasets ANALYSES that % gay "e"n%a,i,'é" é(t{sw'é.g,ﬂt faire e
vary from the frequency of tweets in different 'nmn m al'r”@ geri"-‘frf‘ faut ¢ »
time slots and its relationships with socio- ' hanioseruel 2409
political events, contribution of users to the , = .
debate (e.g. presence of opinion leaders), e Ve O
detection of semantic targets by applying we [Qf*u, * projet d _manif i
community detection techniques (DSAA 2015). e WIBUE A e

e
T peut suls
oppe s ONE fait emps  avoit

a
52

M. Lai, C. Bosco, V. Patti, D. Virone. 2015, Debate on political reforms in Twitter: A hashtog-driven analysis of political polarization. In Proc, of 2015 |EEE International Conference on Data
Sclence and Advanced Analytics (IEEE DSAA'2015) Parls, France.

M. Straniscl, C. Bosco, V. Pattl , D, . Hernandez Farias. 2015, and Jfor analysis the socio-politicol debate on “La Buono Scuola”. In Proceedings of the 2th Itallan
Conft on C i Linguistics (CLCAT 2015), Trento, italy.

1Dipartimento di Informatica — Universita degli Studi di Torino, 2Dipartimento di Studi Umanistici = Universita degli Studi di
Torino, *Universitat Politecnica de Valencia
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IDENTIFICARE L'OUTCOME

DEFINIRE DEFINIRE R L CAPIRE
“JOBTO BE DONE* GLI OUTCOMES DA L AR LIRAVERSD QUALISONO

~ - ~ - L'Al h
DEL CONSUMATORE DA RAGGIUNGERE DI OPPORTUNITA' I VINCOLI

Ware Compra un prodotto s o e svolge e sue attivita Lo opportunita sono definite in bas N volgere le sue attivita
3 svalgere un'attivita, o v idole attray delle metriche agli ou - nt § |l consumatore incontr
obiettivo di valutazione ttive riendaode itors {= vincoli

E LA PELLE S|
A RASATURA
IL NUMERO D

ULLA PELLI

0 2.0

Dove applicare
questa
metodologia di
innovazione
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#BUSINESS_MODEL

CAMBIARE BUSINESS MODEL IN FUNZIONE DEI NUOVI TREND
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NEW BUSINESS MODEL
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MeSOONTV

Tracking and Analyzing TV Content on the Web
through Social and Ontological Knowledge

The MEdia and SOcial-driven ONtology-based

TV knowledge management system is a model

for the integration of heterogeneous data from
+ Social sources

» Non-social sources Tight integration between

« Web
« Television

Knowedye
Grph Layer

New data analysis and mining techniques that take
into account the complexity and heterogeneity of
the networks

Hacwiwage Qusry
o Angyes Layer

The knowledge model

Graph-based knowledge base

The knowledge graph represents the
result of public actions of users in social
environments.

Concept evolution

Sentiment analysis g Cross-source analysis
witter users

:o . Ballaro - MAURIZIO CROZZA
Mara

W v & St
e e —== PN
compassion T'“‘”"'"“""-"Ps\' & Vouube users
et - - .

P H 88

Universita degli Studi di Torino RAI, Centro Ricerche ¢

-
Dipartimento di Informatica s Innovazione Tecnologica
Maria Luisa Sapino Raggero G, Pensa .

Luca Vignarali Roberto Del Pero
Paolo Pasterls Alessio Antonini

<l Schif Il L M
http://hdm. di unito.it/mesoonty.himl adip Srhifmetty  Jiaffucte-Tront ik
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The Shortest Path to Happiness
Recommending Beautiful Routes in the City

Daniele Quercia, Rossano Schifanella, Luca Maria Aiello
Dipartimento di Informatica, Universita degli Studi di Torino and Yahoo Labs, Barcelona, Spain

Smart and efficient cities are crucial ‘ﬂ Psychological perceptions of the
for sustainability urban environment

RS el B TUNT B Rl 4
Future cities solely

g engineered for efficiency

| Urbanization ) > N ) might not be good places

B 1900 |-l Ry : i | to live in.
- 199061.” 0
2010 =
20301
20501

Urban spaces and, in
general, architecture are
related to the perception
of emotions.

Which urban elements make
people happy? . ;
ST BEReTE mapping services are all able to

S suggest the shortest route
Victorian houses, red brick e e

(e.g., in London)

Public gardens, green spots

Squares and elements that we enjoy alternatives that

foster social interaction offer beautiful urban

sceneries
NEGATIVE ELEMENTS

Cars, trafficked streets

'w':;?,?pf’;ii'"gsaare o is to automatically generate
disconnected society : s - routes that are not only short

REh b 3 I but also emotlonall pleasant.
g uldings make = ~ — N T S s N e D VN

people crazy

How it works In Torino!

Divide a city in cells

Build a graph linking
all adjacent cells

Calculate k-shortest

paths between source : : ; RS
and destination '

Select the path with the
highest average
[happiness,beauty,quiet]
scores

We use Flickr images
and metadata as a
proxy for beauty
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ACQUISIZIONE DEL MOVIMENTO E ANTROPOMETRIA

drumtoat

AT Dy W e

La camminata umana sembra possedere caratteristiche di singolarity ‘
utili ai fini defl'anribuzione di identitd: sono coinvolti non solo ghi ami
inferiori ma anche quelll superori, il tronco, le spalle ¢ la westa,
L'acquisizione dei dat del movimento pud avvenire con lmitata invasivith,
richiedere poca collaborazione da parte del soggetto npreso ed essere
npetuta nel tempa L'analist successiva permette d| ricavare parametni utihi
alla della strutrura di un soggetto ¢ delie
modalita di esecuzione dell'atto motorio; entrambe contribuiscono ldl
associare un'identitd ad un sORRETto KoK NOL.

11 motodo proposto per la caratterizzazione del movimento si basa
sull'acquisizone di dati tridimensionali asocial a uno scheletro virtuale,
proposto dal sensore Microsoft Kinect ¢ adattato al soggetto ripresa.

La spmmtmnwe ruhxan Su un gruppo di 20 soggetti, ha permesso
di estrarre utli per la dell’ano
motorio, E emem in questa fm preliminare, che sono sufficienti podl;

1 per d la di soggen diversi.

Tecnologia

?

[ Per l'acquisimone del movimento ¢ stato

utilizzato il sistema Microsoft Kinect (Fig. 1)
che parmette df monitorare, a distanza ¢
senza collaborazione del  soggento, il
movimento del corpo ¢ la gestualita,

Fig 2 Kinesct mage verticale ¢ oeieznntale del POV,

L'apparccchintura & & huanmm. non intrusiva ed ¢ costituita da:
una RGH; un (IR), un sensore IR di
profonditd che misura la distanza rispetto a punti di Tepere del soggetio;
un motore di movimento che modifica di £27" la variazione verticale del /
FOV (Vangolo di vista corrispondente a 43° verticake ¢ 57° onzzmnk)/
(Fig. 2). .

20 soggesti
(12 maschi, 8 femmmine)
10 campioni per soggetto

Estrazione dei parametri pit
significativi per descrivere ¢
classificare la camminata

* Passo | — discriminare fra due soggetts con altezza compatibile
K-means con K=2 eseguita su 5 coppie di persone,
= Risultati posso I (vedi Fig, 8, linea blu):
+ bassa accuratezza di classificazione usando differenti combinazioni
dic istiche stariche e dinami
+ alm accuraterza di classificazione usandn solo ¢ ¢ x(distanza media
fra gomiti ¢ ginocchia) e altri parametni dinamici

Flg 5. Dispersiane dei camgiboni oel place e cunrispondens cenomidi & dae coppie
oo (v atra) o (dexa),

* Pusso 2 - discriminare fra tutti i sopgetti
+ K-means con K=20 eseguito su 20 soggetti differenti.
* Risulrati passo 2 (vedi Fig. 8, linea rossa).
* la migliore producer accuracy ¢ di circa il 50% (migliore rispetto ad
un sorteggio casuale pari a 1720, ovvero 5%);
* ildominio ¢ x conduce ancora ad un’alta accuratezza nel clustering,

ello Balossino, Elena Gianaria, Marco Grangetto, Maurizio Lucenteforte
ipartimento di Informatica, Universita degli Studi,

orino, Italy

Metoda utilizzato

0 ctro proposto 0 punti di repere I
/ nelln ﬁnh&lwu & caratterizzare la cammmnm di un soggento. Le elongazioni ﬁa mppw d1 wm dcu‘rrmnlnn la
del

Skeleton Data
\"‘,"_ o

Rt 11« Wit Let

[ po—

_.c‘-.-

e

Bl sigm,

. ) Rifenments spaaiale ¢ dei st 3 repre

| pme o coensioe e

wlfl unghezsa genbe ¢ baccis caratterizzare l'atto motonio si classifiano come
b ez (Tabella I);
i hunghezsa def passo * siatici. lunghezza degli ani (braccia e gambe);
v welocith dells Camtminst altezza del soggetto.
FININI A distanza media fra gomith, pnoechia, mani, cavighe * dinamici standard: lunghezza del passo; velocita
T, | Py, m\mddnmﬂehm-xy della camminata.
Pl P e *  dinamici sperimentali: media ¢ varianza dei punts di
Py, | oy, varieze del gomito i & rrpaelunmghmxcy distanza murua fra i
el Pz, vast denti punti destri e sinistri, come gomiti,
Tabetia | Notusione del pisaenctr del cascssion snocchia, mani, cavighe.

La Fig. 4 nporta alcuni
csempi di acquisizione del
movimento. Si noti come lo
sd:ekzm virtuale si a:hm

Joast 1.~ Eipess Lt

@ Kinect.

La visualizzazione delle
immagini & sottoposta a

Fig 4 Acquivizane e cammmmn (i sk yogget

isultati sperimenta

ais

08,5,y

Ay

afyx el oy,

w e oty Fn, O e,

a0 0T, 0,
LI o

K-means,

algoritmo non supervisionato
con distanza euclidea

Producer Accwracy: tapporto fra |
campioni correttamente
classificati ¢ il numero totale

10 %0

RS
L2 exein, o,

130K 0 Oy 0, Oh,

14 €K, P Py O Oairy

50k i 0l i 0l i 90

16 ek a0y,

17 K00, a%,

18w, ol o, Oy ot

19 6n 0 0 e

20 &% Oy O P
Tabei 11 Tosiems dei paramesi defla Ganmminata waall

per 3 ustering & corsace guelt u sigauficativi

Fa 6 Scheion di an woggei duraa e camminga
mow

Percentuali di successa

EEEE

134367 !lﬂ""l\l‘ﬂ)‘l'!l“m/
“Lopgie @-Tumn | sogeetn. /
Fig B Rowhats del Clusicring (Frodocer Acosiacy)/
sulic cope ¢ sall healih dei X) syt
perdibml AT L.

el
pootesat mul llmﬁwl* T akaey ¢ g -.,...vn ==

Conclusioni e svilupps futuri

L :sp:dmcnm condono con il sensore Kinect evidenzia come siano sufficienti pochi paramern per caratterizzare la In p b

la

di soggetti divers) sia |

un valore
della

delle hia sia quella dei gomiti. 1 nsnluu pmllminnn maggiunti devono essere perfezionati al

fine di poterdi util in sistemi di

ide i Per I'apg "

Ringraziamenti: MIUR, ) figurant: della sp

della ricerca & disporre di un data base di da idere con la scientifica.

Davide C:

« o staff 1CT de! Dipartimento di Informatica.
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Different and
contrasting
theories on
how humans
represent
and organize
the
information
in their mind.
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Classical Theory
Concepts as lists of necessary
and sufficient conditions

Antonio Lieto (lieto@di.unito.it)

Heterogeneous
hypothesis on
concepts (Machery,

Dual Process Theory of
Reasoning (Stanoviich &
West, 2000; Evans &
Frankish, 2008; Kahnemann
2011)

Representational and reasoning capabilities of formal
ontologies can be extended by using different

representational frameworks, each allowing a particular
form of reasoning,

Prototype Theory

Category membership is not based
on necessary and sufficient
conditions but on typicality traits
There are members of a category
that are more typical and cognitively
relevant wirt. others.

Formal Ontologies for classica!

representations.

Standard Ontological L
(such as OWL and OW'J) dre b.sed
on Description Logics formalisms.
They allow to represent information
on concepts and properties by using
logical axioms and according to
standard Tarskian-like DLs formalisms.

Conceprual Spaces for typical
representations;

Conceptual Spaces (Gardenfors, 2000; 2014) have
been proposed for dealing with prototypical
representation of concepts and the similarity.
Geometrical representational framework where the
information is organized by quality dimensions are
sorted into domains.

Daniele P, Radicioni (radicion@di.unito.it)
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EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

COST Action IC1201

2012|2016

BETTY

Behavioural Types for Reliable Large-Scale
Software Systems

In the past, computing consisted of isolated computers processing data. Programming

languages quickly adopted data types in order to codify the structure of data and support the

developmenl of mhable data-prooesslng software. Today, computlng depends on

cor ts, and verifi of dy c properties is
essential. Behavioural lypes include: types fur structured communication, such as session
types; contracts expressed as types; and types for properties such as termination, liveness
and deadiock-freedom. They have the potential to support the development of reliable
communication-oriented software, but have not yet bean systematically put into practice.

Objectives

[ ] To devsicup the domain of certified software for global servicas, by incorporating
i types mto prog ing languages and software engineering lools for
{ of commt [+]

9 Prop

2

B To co-ordinate European research activity on the theory and application of behavioural
types, and the deploy of progr: g languages and tools based on them.

® To build an effective working community of European researchers in this area.

® To encourage the industrial adoption of advanced programming languages and tools.

Working Groups

® WG 1: Foundations
(Chairs: Hans Hutte! & Vasco Vasconcelos; Vice-Chair: Ivan Lanese)
developing the theory of behavioural types in order to support their applications

m WG 2: Security
(Chair: llaria Casteliani; Vice-Chair: Hugo Vieira)
integrating behavioural types with techniques for security analysis

® WG 3: Languages
(Chair Luca Padovani; Vice-Chairs: Giuseppe Castagna & Nobuko Yoshida)

J2 ting behavioural types in p programming languages

® WG 4: Tools and Applications
(Chair: Thomas Hildebrandt; Vice-Chair: Fabrizio Montesi)
developing software engineering tools and applying them to realistic case studies

Recent and Forthcoming Activities
= 3 International Workshop on Behavioural Types (BEAT) at CONCUR, September 2014.

®  Working Group Meetings: April 2014 (at ETAPS), September 2014 (at CONCUR).
# 1% Intemational Summer School on Behavioural Types: Lovran, Croatia, July 2014.
[}

Funding for Short-Term Scientific Missions between participating countries.

Get Involved
® Contact the Action Chair, Simon Gay, with details of your interests.

35

www.cost.eulict
Information and
Communication
Technologies
(1cT)

Participating countries: 22

BA, CY, DE, DK, EE, ES, FR, GR, HR,
IE, IT, LT, MK, MT, NL, NO, PL, PT, RO,
RS, SE, UK

Global collaboration:
AR

Contact details

Chair of the Action

Simon Gay (Simon.Gay@glasgow.ac.uk)
Vice-Chair

Antdnio Ravara (aravara@fcl.unl.pt)
Domain Committee Rapporteur

Jan Mikkelsen (hmi@es.aau.dk)

Science Officer (COST Office)

Ralph Stiibner (Ralph.Stusbner@cost.eu)
Website

www.behavioural-types.eu

(a) sequence diagram

ClientType =
luser . lpasswd .
&{ OK: ?balance . end ,
ERROR: end }

(b) behavioural type
?baincg
aK.
luser lpasswd
e se e

ERROR'ay
(c) transition system

Describing structured communication.
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Reputation by design

Reputation is

expectation about an entity's
behavior based on

mati of ita paat
behavior

Reputation statement structure

A source makes a claim sboot s target

Research goals

Reputation of & & ¢ should be comp

the aspeqts the can be perceived asa va

-

( Claims representation falls
11 ffare users’ feedbacks). even conceraing attributes that could be

ased of all

to distinguish

the resuiting valus

does not reflect the relat

1 &

There are many problems related to

in which it is
carned (see example on the
left)
bective feedbecks from users

« fake reviews
& Setars rating «a text
Bixing comments about’ saller.
product, delivery, price/quality
+ different aggregation algorithms
1f the product is popular give different reputation results
Shoald asee analyse all texte? « almost impossible to deslgn a
What io the meening of the 3/%
stars?

totally manipulation— resistant rs

©f ENel
B standards

4L

by user

informations used to built reputation is completely av

Problems of today's reputation systems

o (entirely rely on

:

* sbsence of reputation systems

evaluating public services (schoola,

hospitals)

* 1o uge of important sources like
ifications, standards, open data

@

1s the valie perceived by users?

Research steps

Bervices ahould ba analysed in order o detect
« all the features that compose the service
2 of these featuren can be objoctively
measured/certified
+ what iz the added value of standards and
~ertifications from unars’ perspective
-
1ig analysis must be performed at the beginning of
RS development invalving all the stakeholders
users. service providers
analysis toals and methodologiea should overome
socio-technical mian

oftware englneers. The

' reputation

. B

Users svaluation Development of case

to measure impact) studies |RS for public and

parception vate business/services)

.

Evaluation of Evaluation of

impact on business
mode] innovation

organization

user perception of
standards and quality
certifications

brand perception

Preliminary results

sputation by design: using VDML an

I

Business description Value Delivery Modeling Langusge (VOML)

Online store vhick provides customized Provides visual notation for all § views of the cube

T-shirts. Customers enter webeite, are Servics Modaling 1 (SecviceNL)

ate their own T-shirt by uploading im
Provides visual notation of user’s pervice experience

ages and. 1f they are sstisfied by the

displayed prototype they buy the prod Our cantribution:
uct After receiving the (tem. customers VDML+ ServiceML +

can benetit rom 3 CUILOMAT CAMY SITVICH 2 4 S Lo
on for reputaticn systemn concepts

which handle returna

Business description using cube model

Contacts: Sara Capecchi

capecchi@diunito.it http./ www diunito it/~capecchi

reML for reputation s

tems modeling

Result of the business analysis!

1ists of subjective (to be ovaluated BY users) and
objective (to be displayed TO users)

36

drumtoat

IPARTIRESI I ISR




GroupCollaborate2: Interactive Community Mapping
L. Ardissono, M. Lucenteforte, A. Savoca - Universita di Torino
Angioletta Voghera - Politecnico di Torino

~ Participatory Decision-Making Processes——— o~ GroupCollaboration Project ————

based on a bottom-up decision model for involving people in GOAL: Enhance Participatory GIS shared planning
the design of public policies to collect needs, proposals, support (for territorial policies) by:

feedback. They support user empowermentin policy
making . Extending group collaboration management capabilities ->
people groups can interact online as distnbuted teams

Goal: to enhance PA's awareness of prarities to face and and collaborate to the development of shared proposals

reach con us on decision 5 : 5
el CORNITS i Sehiinie . Presenting different points of view on the plans to be

developed in order to satisfy individual information needs
Some challenges:
- Support people awareness ofthe policies under . Supporting crowdsourcingin a virtual representation of
development the territary to offer an immediate view of the intended
. Enable them to contribute with information and proposals effects of proposals
for crowdsourcing purposes
. Support collaboration and information sharing among
participants
. Supportdeliberation on the actions fo be carried out USER REQUIREMENTS

HOW: by managing Emotional Community Maps
supporting distributed collaboration

Interaction model centered around the concept of
Tools: Community Map, which represents the User Interface of
. Participatory GIS (PGIS): systems supporting information the PGIS:
sharing and feedback collection in maps (usually bi- . Shared information space
dimensional, with textual feedback) Single access point to data, objects and comments
. Community Maps: graphical taols for representing . Information retrieval support

people’s vjew of an area by gatheying and presenting . Communication and discussion support for the group
site-specific data, to understand differences in perception . 3D siulation ke BRirorHoRE

i a!
and identify value attached to places  Pocessibiity frorn shandard brovsers

. Usability for non technical people
AN My ot PeEe J

GroupCollaborate2 ~
Online prototype platform for sharing 3D information / discussion spacesin the Web

SroupCollaborates a = ~ . Metadata representation of information about
documents and models for presentation in the map
(author, title, description, ...)

‘i‘ Conan & Bruing

-

. Multi-faceted information search based on hierarchical
tagging. Group members tag objects to classify them in a
folksonomy and filter the map -> different map projections

- Discussion support:
users can add
comments to objects.

2 i A : e Comments are ;
B T A S : characterized by date, #
Public and private group and author title, content, #g
management: visualized by clicking
. Geospatial document / information sharing support in on object descriptors

a 3D environment providing a virtual representation of

the territory Implementation:

Documents can be uploaded or - Java Web Application K
created/edited in the map by g‘:r"g“’e;g;'m:’:sp‘
any- gralp member having EartthIug-in)' document SENEA
permission sharing and data storage S
{Drive + Datastore), e
External 3D models (e.g. authentication (OAuth)
j KMZ) can be uploaded or  ger tests: GroupCollaborate2 developed following a user-

7; created in the map using an  centered model: user tests planned for next future
internal sketch editor

Sicurazza Pista Cicksbile - comnent

2

e birormo . S UNIVERSITA
drunito.at Flasza ) 5y 32 DEGLI STUDI .M
———— % GRS DITORINO
DIFARTIMENTO DI TNFORMATICA QA £5 Al

Urire 18 degfl XKoo Terino
Disartimento Interatenss & Scenee. Facoetio @ Poltete del Terrtixo
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Fast and Exact Inference in Graphical Models (with caveats)
di.unto.t Roberto Esposito (esposito@di.unito.it)  Daniele P. Radicioni (radicion@di.unito.it)  Alessia Visconti (a.visconti@imperial.ac.uk)

DIPVTINENTO |
BLINFURNATICA

Problem: Given output variables Y ... Y, find the assignment that maximises P(Y,... Y, | data )
The problem is NP-Hard in the general case. Traditional approaches run in O(TKz) time on sequences and trees.

CDoS ' CDoT l ‘ CDoG

Structure: sequence Structure: trees Structure: any

Weights: the reward function can be Weights: same as in the case of the Weights: the reward function can be
factorised into order-0 factors and sequence factorised into order-0, order-1, .., order
order-| factors P n factors.

Theorem: CDoS has O(TKZ) worst case ime Theorem: COaoT has O(TKY) worst case time Theorem: CDoG has OKT) worst case tme
complexaty and O(TKlogK) best case time complexty and Q(TKiogK) best case tme complexity and O(TKlogK) best case time
complexity. complexaty complexity.

o

i
1 f

Preliminary performance results: very fast when
particular structures are present in the graph
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Type Driven Program Synthesis

Ugo de’Liguoro

Department of Computer Science, University of Turin, Italy

ugo . deligucrodunito

Problem: Synthesis from Components

Component: any program or system madule, that can be composed with
others either deeply (8t compiling time) or shallowly (linking precompiled
modules from |ibraries or from a network).

Specification: a declarative description of compenent interface and behay
ior; specifications could be formal (logical formutas, LTL or CTL formulas,
types) or semi-formal (UML diagrams, LOTOS, ...).

Problem: given components C;,..., G, with specifications ¢,,...,a, and a
program specification r, find a program PCy, .., C,] such that:

GEo...CEF6=PC....ClET.

Approach and Methodology

Most of the current works are based on automata theory and model-

checking. These is a quite general approach, but it faces serious difficulties

when the focus is on composition of sophisticated medules such as those ol

object oriented systems

Approach: the synthesis problem s seen as a derlvation reconstruction
problem in a suitable type system, Types represent specifications, terms
of a formal calculus are programs: assumptions (contexts ar bases) are
interfaces made of module names and the respective specifications.

Metodology: starting with a formal caleulus to represent the system at hand
(e.9. a programming language) we develop a translation into & A-calculus
with types, Inducing a type system for the original calevlus. Then we
adapt prool-search technigues like the inhobitation semi-olgorithm, to
synthesize the program from a library of modules

Types as Specifications

Suitebly reach types can be used as specifications in several contexts, eq.:

» Correctness and safety properties: types as syntactic constraints, well
typed code as error-free programs

« Carry-Howard correspondence: types as logical formulas, typed A-terms
as prools

s Intersection rypes: types as sets, untyped A-terms as inhabitants

» Session types; types as senvice interfaces, process algebraic terms as
service implementations

Type checking Is [n general more efficient than theorem proving or model
checking

Intersection Types and Program Synthesis

Intersection types [Coppo, Dezani| are an extension of Carry's simple types,
that can be seen as sets of pragrams satisfying ahstract properties

Succ : (Evenint — Oddint) 0 {Oddint — Evenint)

Terms from Combinatory Logic {CL) inhabiting & type wirt a given "be-
sis* (a finite set of components and specifications) can be aut ticatly

Intersection Types for Objects

Intersection types can be used to type records and objects (considered as
some kind of recursive records) [de'Liguoro

wlfy a3 (e ) b el =

- Asely X w v it b dsait,

Q-
where O = [m = Alf.3, get = Asdlfy.(self; & m).

Setting O & m = (0.m)0 (self-application), this yields

001 {1y et gt

Intersection Types for Classes and Mixins

From a UML dwgram:

and {pseurof-cade:

Mixin Movabie(C)
Requir ments
get: Unit — bt
set: int — Unit
Definitians
imove: it — Uiy
moweldx) = aupersetfsuponget)) - dx)

wie get o Adec aftor [Beacha-Cook

Mavablo = Asupir Ay
ot ¢ YUY wiper) x) ir
let A = (move = Adx. € set{c.get + dx|, new = A" YimyClas v')) in
coA

and 3 typing

oYM —lgen s inn, st zine s ot x Unit), shifs s fint s Unin)
11 (mene = (f s ({2 % Unif), now : 0t w
oV (e st it — (it X Linis), shilt : {int = Linif)

11 {mone : (a1 < Unin), new : int — a0y

Y VA3 iy 100 M Cscr) gty
e
it — (o — o] }P90E)

=int —+ (s —» &} VR (g, g

(0 =+ foustey o  Hhowahe _,  Moctie

|Wom [Bessal ot alil 014)

Collaborati

synthesized by solving the inhabitation problem
{6 o Grtoa}F Tty

This is decidable in k-bounded CL [Rehol, Urzycayn,

and projects

Prol. Jakoh Retol, Tt G

Prol. Yiviasa Bono, Dep. Cotmp. Sel, Universind di Torine

Behaviournl Types for Reliable Large-Scale Softwace Systems, COST Action 101201
CINAC i Muur-PRIN project
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CINA:

Compositionality, Interaction,
Negotiation, Autonomicity

A MIUR PRIN project

The project deals with the issues related to the development and management of open-
ended IT systems consisting of heterogeneous, highly parallel, massively distributed
components with complex interactions and behaviours and with autonomy in terms of
individual properties, objectives and decision-making.

It aims at developing a coherent, integrated set of languages, methods and tools to build
systems that can operate in open-ended, unpredictable environments while adapting to
changing contexts or requirements, and that behave reliably and are able to cope with

failures and attacks

emergen‘
management

Contacts

Ferruccio Damiani ( http.//www.di.unito.it/~damiani/ )
Luca Padovani ( http://www.dl.unito.it/~padovani/ )
Jeremy Sproston ( http.//www.di.unito.it/~sproston/)
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NEXT GENERATION BIOLOGY:
How MATHEMATICS AND COMPUTER ScIENCE MEET BioLOGY
- A MULTIDISCIPLINARY APPROACH To Stupy CANCER -

Balbo G, Beccuti M, Calogero RA, Cordero F, Donatelli S,
Ferrero G, Fornari C, Novara L, Totis N

The SvsteEms anp Compuranon Biococy @ Dept of A tallored therapeutic treatment will undoubtedly favor a
Computer Science is interested in the global reduction of the economic burden for the healthcare
comprehension of the functional, genetic and epigenetic system that is mainly related 1o subsequent patients’
aspects of the cells. hospitalization and to the high cost of different treatments
This is f for the | of results obtained + :
3 In p , we have in different aspects of

L’?‘"“ “E ana!{s&s a"‘z‘ |r(1;eg;lnon of :e"e'aj types of  gorithms and analysis techniques of Gata from high-

ialogical experiments Into clinical researc throughput technologies, both microarray and Next
Our research projects represent o concrete step in the  conaraion Sequencing, and in the definition and
:rs‘zge of new h%’:ﬂjmhm technologies to obtain doafﬁ development of methods that allows the description of
projects will be an examp(; of the wranslation and clinical " ard ek, qualiaive snd quaniasive
utilization of the computational medels created

HIGH-THROUGHPUT DATA INTEGRATION

Physiology of each individual is the
result of a multi-layered organization
= of biological components starting
The cost of sequencing human ' = - from mtraceliular level,
genome s dropping rapidly, due to . = )
the continual development of new, Data integration is the combination
faster, cheaper DNA sequencing of heterogeneous data produced by
technologies such as "next High-Throughput (HT) technologies
generation DNA sequencing”, 10 gain a better understanding of a
biological systems or a complex
disease,

Among the broad range of NGS5 )
applications the possitlity of ol g -wide informa
discover new fusion genes at 1) Epigenetic modifications
genome level is one of the most 2) DNA methytation data
exciting. Indeed, 3) Chromatin interactions
fusion genes, also known as 4) Human gene annotations
chimeras, play important roles in 5) Human/mouse genomic alignments
i is and

6) Repetitive elements
7) Relation amaong variants

progression

The role of Chimeras becomes crucial in the areas
of bi kers and therap targets 1

3') P
combined with sophisticated bicinformatics 1ools
might facilitate the discovery of such aberrations

From DATA To MATHEMATICAL MODELS
The combination of experiments and theary 1s crucial to

uncover general control principles in cancer biology, i ics are combined with molecular reactions to
specifically in cell fate decisions. provme a detmled and multi-scale description of cancer growth

. @ }

.,,,.,_ .‘:— Cdll
o] . .+-

-—- S 2 s Progenitor

8 o e [T
& 600

1
MULTI-LEVEL MatHEMATICAL MODEL OF Tumor GROWTH

IN Vivo DaTa: TuMoR GROWTH & VACCINATION EFFECTS

« Which are the biological tactors that mostly promote
breast caner?

« How twmor growth is affected by vaccination?
Tumor cells are implanted in mice to promote breast
tumor development and some mice are vaccmated.
Tumor volume is monitored over time in all mice and
the coresponding data are integrated in our model

Cell Population Dynamics
Microscopic- Tisse Leval

Detareraron degree of celis
590 40 P0G UORIAN0IS

farmrs)
In Sitico Tumor GROWTH et
The mahgnancy of a >—--“'“-""'—I
subpopulation of cells is N
evaluating the tumor
| growth rate of the line that fits the
carresponding data.
Our model 1s able to reproduce a
real tumor growth and can be
used to gain further knovdedge
from data.

Molecular Lovel
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NONMONOTONIC EXTENSIONS OF
DESCRIPTION LOGICS

r
|
|

@ Description Logics (DLs): languages for ontologies || @ Extensions of standard DLs witha T

t
® KB=(TBox, ABox) L
® ABox -> properties of individuals

@ TBox -> taxonomy of concepts

@ T(C) singles out the "most normal" or the
"typical" instances of concept C

The semantics of T is strongly related to
the semantics of nonmonotonic

@ defeasible inheritance consequence relation in Kraus, Lehmann
@ prototypical properties and Magidor logics

@ need of reasoning about

@ Ranked models M = (A.1, <)

@ < jisirreflexive, transitive, well-founded, and modular relation
among elements of A

® (T(C)) = Min.(C)

MINIMAL MODEL SEMANTICS RATIONAL CLOSURE FOR SHZQ
® Preference relation among ranked models @ Rational closure of TBox can be computed
@ We prefer models which minimize the rank using entailment in SH7ZQ

of the domain elements ® Entailment in SHZQO"T can be polynomially

@ We consider canonical models reduced to entailmentin SH7Q ‘
@ coch sofisfiable concept "involved” in the K8 is satisfied by @ preferantiol and rational extensions of S#H7Q are equivalent
o domain slement for TBox inclusions
® Minimal model semantics is @ semantic . :'G:’;‘:ro'::iﬁf;of i L Bt
characterization of Rational Closure (Y= N O-C

< - @ we introduce o new atomic concept || . for sach concept ¢
® Characterization extended to the ABox Beeiing 15 T(CT. dnd o naw prici G

TBox TBox reasoning
VIP C Person K> T(VIP M Tall) C> 2HasMarried. Person € TBox
T(Person) C< 1 HasMarried. Person

T(VIP) C> 2HasMarried. Person Does not follow from TBox

ABox Person(marco) 7 AT, - ;
.~ < 1HasMarried. Person(marco) e ABox ABox reasoning

ABox Person(marco)
VIP(marco)

[ ﬁl > > 2HasMarried. Person(marco)e ABor

FUTURE DIRECTIONS

@ semantics with multiple preference relations

® implementation of reasoning mechanism

® extension to SHOZQ (the nofion of canonical model is too strong, due to the interaction between
nominals and number restrictions)

Lourc GIORDANO - DISIT - Universita del Piemonte Orientale "Amedeo Avogadro®
Valenting GLIOZZI - Dipartimento di Informatica - Universita degli Studi di Torino
Nicola OLIVETTI - LSIS - UMR CNRS 46168 - Aix-Marseille University

Gion Luca POZZATO - Dipartimento di Informatica - Universits degli Studi di Torino
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Scalable Hybrid Variability
for Distributed Evolving
Software Systems

http://hyvar-project.eu

DSVL - Diomvain Specific Varfaliility Lantuege
MSPL - sofware Produc Line

DSVL

FEATURE MODEL

EVOLUTION
Hine

DSVL

NEW
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A R
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Scalable hybrid
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HyVar proposes a development framework for continuous
and individualized evolution of distributed software
applications running on remote devices in heterogeneous
environments processes.

This framework combines:

Domain specific variability language to describe evolution
as software product line.

Scalable cloud infrastructure for monitoring and
individualized customization of software upgrades for the
remote devices.

Continuous software evolution using over-the-air upgrade

technologies.

“HyVar project has received
funding from the European
Union's Horizon 2020
research and innovation
programme under grant
agreement No 644298"

The framework ensures upgrades will be seamless and
sufficiently nonintrusive to enhance the user quality experience,
without compromising the robustness, reliability and resilience
ofthe distributed application instances.
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Primacy/recency effects in infant categorization

Valentina Gliozzi !, Nadja Althaus?, Julien Mayor?, Kim Plunkett?
L Computer Science Department, University of Taring, Italy, gliozzi@di.unito.it
2 pepartment of Experiemental Psychology, University of Oxford, UK, (nadja.althaus, kim.plunkett)@psy.ox.ac.uk
3 FPSE, University of Geneva, Switzerland, julien. mayor@unige.ch

Familiarization experiments typically assume the order of presentation of the stimuli does not affect the category being formed.
We show, comp ionally and experi Ily, that this is not the case: primacy/recency effects are present in early visual
categorization.

The model: a self-organizing map based model predicts primac

oL

recency effects

Figure 1.
mode!
architecture

Based on Gliozzi, Mayor, Hu, Plunkett (2009) (see Figure 1)
Training analogous to infant presentation: each stimulus presented once
96 maps trained with sequences of 8 stimuli (see Figure 2), (from Younger, 1985)
4 conditions varying in two dimensions: average distance {low/high) between successive
stimuli
. {as in Mather & Plunkett, 2011) and start/end stimuli (mild/extreme). Mild stimuli are
‘,,( R(‘ V,{ ﬂ‘ dﬂ ‘d( closer to prototype than extreme stimuli (4422 vs. 1155)
Each model’s categorization is assessed by comparing the map’s quantization error
o e «looking time» to the average test stimulus (Figure 3) w.r.t. map’s total looking time during

; . ‘J test.
'g‘;)( d "‘\f }"} Y‘( Nt y \ Average Test Stimulus: a J ﬁ’

» 4 ! ] =y
Q’ ﬁ '{"} ‘)’f ‘Qﬁ S{ Model: main effect on categorization of start/end stimuli (prlmacy/recency effect)
e R e T ANOVA with factors distance and start/end stimulus:
e main effect of start/ end stimulus (F(1,92)=65.56, p=0.26"1)
(- ; * Mild sequences (starting/ending with mild attributes, as in b or d) result in
Y)y h¢ " higher error (looking time] for peripheral test stimulus than extreme sequences
o iatae (starting/ending with extreme attributes as a or c)
The model” e is subject to primacy/recency effects

Peripheral Test Stimuli:

b B/ MM

Figure 3. Test stimuli

1

Conclusi

S p:v‘
Figure 2, Training sequences

Does this reflect categorization in infants?

Infant Study: primacy/recency effects occur in 10-month-olds’ categorization
Participants: 97 infants (mean age: 310 days, 52 females)
Method: Familiarisation / preference test with sequences in 4 conditions (see above):
familiarisation - 8 trials (10 s each); 2 test trials { 10 s each).

=

B
s

Results (see Figure 4): Test trial 1 is consi with the model predictions:
Test 1: ANOVA with factors distance (low vs. high) and start/end stimulus (extreme vs.
mild):

=
S

=

Looking peoportion / average
c

= main effect of start/end stimulus (F(1,92)=6.242, p=.014)
* Mild sequences: Average test perceived as familiar
* Extreme sequences: no preference
« Test 2: interaction of distance x start/end stimulus (F, 1,93)=5.534, p=.021)

Hol.

Interpretation of results based on

s internal rep: tion:

haid f hagh Mid /Lo Extreme [ Wigh

Condition
Figure 4, Infants’ performance on test 1

Primacy / recency effects affect the central tendency of the learned category
Mild conditions: central tendency near average stimulus - novelty preference for peripheral stimulus
Extreme conditions: central tendency closer to peripheral stimulus - both stimuli equally interesting - therefore no preference
o Test2:
Infants continue to learn during test trials, so preferences shift over time (subsequent retesting of the model yields similar results)

While null preferences are usually taken as a lack of category formation, the result here repr a shiftin c

gory repr

Conclusions:

» Stimulus order affects category formation in 10-month-olds

* Results are consistent with both primacy and recency effects

* The strong order effect may point towards a recency effect

* Future research will discriminate between primacy and recency effect

References: B. Younger, The segragation of items into categories
by ten-month-old infants, Child Development, 1985

V. Gliozzi, J. Mayor, J, Hu,, K. Plunkett, Labels as Features (Not

N ) for Infant Categ : A Neur putational
Approach, Cognitive Science,2009
E. Mather, K. Plunkett, Same items, different order: Effects of
temporal variability on infant categorization, Cognition, 2011
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Crowdsourcing and Decision Making with OnToMap
L. Ardissono, M. Lucenteforte, A. Savoca, G. Torta, A. Voghera

Mappe di Comunita 3.0 %
- diumto.nt

» partners: UniTo DipInfo, PoliTo DIST, CSIPiemonte : 2 e o
(external) '

» funded by Fondazione CRT (2014-2015)
* main goals: &csi

o support the creation, sharing and visualization of

cartographic information in order to... FUNDAZIUNEIHERT

o improve communication and collaboration between

PA and citizens in participatory decision making Contacts & Info:

PIOCESSES web: http:/fontomap.dyndns.org
* main outcomes: ‘mail: liliana.ardissono@ unito.it

o OnToMap web application

o Case Study (Venaria Reale)

OnToMap Gl Moo Qe ——

- query possibly distributed cartographic data sources
o semantic representation of entities and relations (ontology)
o multiple "views" (urban planning, cultural heritage, tourism)

« inteyact with community maps
o show details of selected elements
o navigate to related elements

« contribute and share content
o add comments to elements and areas
o save customized maps
o share maps with other people

Beyond "Mappe di Comunita 3.0"
+ UniTo DipInfo, selffunded (2015-2016)

* main goals:
o represent regulations within the OnToMap ontology
(city plans, etc.)
o support the awareness about the consistency of
existing territorial elements with the regulations
o check new proposals in public policy making
against the regulations

o give understandable and useful feedback to the
user
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( Computation as a physical process

’~ { Z ] 7‘ in.wr.;]

Reves sblsComputation

What is
computation?

Cordone  Lug

artmenty i Info

(Computauon as deduction

wia
-l

“
v

dentity  Cowiretion

Cook-Reckhow ['74]
oof ex

Computation as interaction:
from dialogues to tally sticks

T

System Environment
(Propenent) (Opponent)

Tally sticks and thar uses

stoch (+)
the medieval tally was spid into two bits of unequad
length. The slock was kept as A receipt by the parson
wha handed ovar gocds or money, The stub was kept
by the recelver

Delagation with tally sticks

if the excheguer E was short of funds, it would
cajole creditor B into taking not cash but a tally
addressed to some tax collector A. The fally
purported to be a receipt by the exchequer for
such-and-such a sum. paid In by the collector A
out of such-and-such type of revenue. Armed
with this tally of assignment, creddor B presentad
himssi to the collector, and — if all went
smeothly — exchanged it for cash, The taky
would aferwards serve the colisctor as his
acguitiance at the oxcheguer.

{Baxtw £y accouesog: The taly and e chackmrbom,
The Arusnting %stentans Jousmsl, 1983)

Think of A O B as a contract between a
Proponent (passive) and an Opponent (active),
The execution of this contract Is started by the
active party, replacing
ADB

by & couple of contracts;

A whers P is active, and

B where O is active

e
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CENTRI DI RICERCA

INFORMATICA

SOCIOLOGIA

GIURISPRUDENZA

ECONOMIA

STATISTICA BIOLOGIA
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MANAGEMENT
CHIMICA

FILOSOFIA
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L ot N FORMATICA NELLA
SCUOLA

Europe is going to miss the boat !? *

« quali asende hanno bisogno che nelia seuola sl insegni informatica in modo diverso da ora?
= tra 10 anni TUTTE le aziende

« quali settorl defta Pubblica Amministrazione potrebbero servire meglio le aziende se nella scuola si
insegnasse Informatica In modo diverso da ora!
= TUTTI tra meno di 10 anni

+ Preparare all'uso di strumenti digitali (digital kteracy o TIC) & importante ma non basta

* Lo conoscenzo deflo Sclenzo dell'inforrazione & fondamentale per cregre e gestire of meglio
nuove attivitd in tutt | settord, dall'industrie all'artigienate alla PA

Il dipartimento ha un gruppo di lavoro per la

didattica dell’Informatica nella scuola

Livedo locolke ¢ nozionoie:;

o Cerchiama ¢ valonzziamo fe migiion attivith gid i corso nella scuola

o Ciconfrontiamo ¢con gh insegnanti ¢ 1i supportiamo oei Joro percorst di aggiomamento

o Progetwo Scwola 2.0 ¢ Festival delt' Educazione con Assessors Pellerino del Comnune di Torino
o Protocolli di intesa con Direzione regionate MIUR, con ASAPL ¢ DISCHOLA

* Protocollo Robotica Unsonc Industriale

¢ Interventi pelie scoolke di ognd ordime ¢ grado ~~> aggiomamento grataito inscgnanti

o Presidenza gruppo nazionale per fa didatica dell nformatics nella scuols

In Europa:

« Rappresentizmo ftalia nel CECE « Computer Edocation C Europe

o Rappeesentiamo 'lalia per 1a redazions del rapporto “Eusope cannot affond % miss the boat™
*  Abbiamo contribuito 3 crcare b Europesn Teachers Conforence

TAT - Teachers for Teachers - t4t.db.unito.it M

Proponiamo di affrontare insieme questo urgente problema: commscuole@di.unito.it

* adattamento da: “informatics Education - Europe cannot afford to miss the boat”, joint Report ACM &
Informatics Europe, Aprile 2013 - hupi/ieurepe.acm.orgliereport/ic.huml

Universiz di Torino

Oiparumento & laformatica
Corso Svizzern 185, 10149 Toreo Commissione Scuole: commscuole@di.unito.it
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Strategie, metodi & strumenti per |a sostenibilita industriale
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Sistem| per la produzione persanalizzata
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dr.umto.it

Dipartimento di Informatica—Universita degli Studi di Torino
C.so Svizzera 185—0116706711
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