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i n t e r n a t i o n a l	 a n d	
interdisciplinary,	 with	 seven	
different	 nationalities	 and	
PhDs	 in	 different	 fields,	 from	
archeology	 to	 astrophysics,	
philosophy	 and	 computer	
science.

Today,	the	SIRIS	team



We	combine	domain	expertise,	
data	analytics	and	co-design	
thinking.	

We	stimulate	collective	
intelligence	for	exploring	
scenarios,	designing	solutions	and	
launching	transformations.



The	logo-slide…	a	must	



Regional	Governments

“I	want	 to	 understand	 how	
the	 regional	 S3-related	
initiatives	 fit	 within	 the	
general	 R&I	 panorama	 and	
other	 funded	 projects.	 I	
w a n t	 t o	 a n a l y s e	 t h e	
col laboration	 networks	
which	exist	already	within	a	
given	 thematic	 area,	 and	
understand	 which	 kinds	 of	
actors	are	mostly	involved.”

Goals,	Strategies,	Instruments

HE&R	Institutions

“I’m	interested	in	enhancing	
the	 attractiveness	 of	 my	
h i g h e r	 e d u c a t i o n	
organisation	 and	 I	 want	 to	
get	 a	 better	 understanding	
of	 the	 student	 mobility	
patterns	and	their	evolution	
over	 time.	 Is	 there	 anyone	
else	 similar	 to	 us	 on	 this	
respect?”

R&I	Funding	Bodies

“Research	 and	 innovation	
e c o s y s t em s	 a r e	 f a s t	
changing	and	fast	growing.	I	
need	to	define	our	research	
and	 innovation	 priorities,		
but	also	 inform	the	shaping	
our	 future	 investments	 and	
then	 monitor	 and	 learn	 to	
eventually	 reshape	 our	
existing	policies.”



Strategic	and	analytical	reports	to	inform	decisions



Regional	Governments

“I	want	 to	 understand	 how	
the	 regional	 S3-related	
initiatives	 fit	 within	 the	
general	 R&I	 panorama	 and	
other	 funded	 projects.	 I	
w a n t	 t o	 a n a l y s e	 t h e	
col laboration	 networks	
which	exist	already	within	a	
given	 thematic	 area,	 and	
understand	 which	 kinds	 of	
actors	are	mostly	involved.”

Goals,	Strategies,	Instruments…	Data!

HE&R	Institutions

“I’m	interested	in	enhancing	
the	 attractiveness	 of	 my	
h i g h e r	 e d u c a t i o n	
organisation	 and	 I	 want	 to	
get	 a	 better	 understanding	
of	 the	 student	 mobility	
patterns	and	their	evolution	
over	 time.	 Is	 there	 anyone	
else	 similar	 to	 us	 on	 this	
respect?”

R&I	Funding	Bodies

“Research	 and	 innovation	
e c o s y s t em s	 a r e	 f a s t	
changing	and	fast	growing.	I	
need	to	define	our	research	
and	 innovation	 priorities,		
but	also	 inform	the	shaping	
our	 future	 investments	 and	
then	monitor	 and	 learn	 (via	
specif ic	 indicators)	 to	
eventually	 reshape	 our	
existing	policies.”



Our	solutions	provide	end-users	with:	

! a	running	technology	for	integrating	and	accessing	
data	in	a	way	that	is	conceptually	sound	with	the	
experts	domain	knowledge	

! a	semantically-transparent	platform,	ready	to	
acquire	and	be	complemented	with	new	data	from	
different	sources		

! a	theoretically	grounded	mechanism	to	homogenise	
information	originally	stored	in	different	formats	
and	according	to	different	conceptualisations

Our technological requirements



Data	access	bottleneck	



How	is	this	problem	usually	addressed?



Issue:	the	“Semantic	Gap”



Ontology-based	Data	Access	(OBDA)



The	Ontology-based	Data	Access	(OBDA)	architecture

Exploits	 the	domain	 knowledge	 to	 support	
the	high-level	translation	of	the	information	
needs,	and	to	enrich	the	extracted	answers.	 

Accepts	as	 input	 intuitive	queries	posed	by	
the	 users	 on	 the	 basis	 of	 domain-centred	
vocabulary.		

Combines	 and	 filters	 the	 extracted	 data	 to	
provide	 to	 the	 users	 the	 answers	 to	 their	
requests.	 

Deals	with	the	variety	and	complexity	of	the	
data	 sources,	 extracting	 from	 them	 the	
necessary	data.	



An	OBDA	cycle	-	I



An	OBDA	cycle	-	II



Ontology



Ontology



The	OWL	2	QL	profile	

! OWL	2	QL	is	one	of	the	three	standard	profiles	of	OWL	2.		

! Derived	from	the	DL-LiteR		Description	Logic	of	the	DL-Lite-family:		
! Groups	the	domain	into	classes	of	objects	with	common	properties.		
! Binary	relations	between	objects	(object	properties).	
! Binary	relations	from	objects	to	values	(data	properties).		

! Is	considered	a	lightweight	ontology	language:		
! controlled	expressive	power	
! efficient	inference		

! Optimised	for	accessing	large	amounts	of	data	(i.e.,	for	data	complexity):		
! First-order	rewritability	of	query	answering:	queries	over	the	ontology	can	be	

rewritten	into	SQL	queries	over	the	underlying	relational	database.		
! Consistency	checking	is	also	first-order	rewritable.



Mappings



Mapping	assertions	–	RDB-RDF	



Mapping	assertions	–	RDB-RDF	



Resource	Description	Framework	(RDF),	data



OBDA	system

! State-of-the-art	OBDA	system	
! Compliant	with	the	RDFS,	OWL	2	QL,	R2RML,	and	SPARQL	standards		
! Supports	all	major	relational	DBs	(and…)	
! Open-source	and	released	under	Apache	2	license	

! Development	of	Ontop:		
! development	started	6	years	ago	already	well	established:		
! +200	members	in	the	mailing	list	+7000	downloads	in	last	18	months		
! main	development	carried	out	in	the	context	of	the	EU	project	



OBDA	system

! Ontop	website:	http://ontop.inf.unibz.it/		
! Github:	http://github.com/ontop/ontop/		
! Facebook:	https://www.facebook.com/obdaontop/		
! Twitter:	@ontop4obda	

http://ontop.inf.unibz.it/
http://github.com/ontop/ontop/
https://www.facebook.com/obdaontop/
http://www.apple.com


Ontology

Mappings

KPIs EXPLORER - I

FULL-FLEDGE ACCESS POINT 
Compliant SPARQL protocol service

Higher Education & Research

Unstructured Data

Open Government 

KPIs EXPLORER - II

KPIs EXPLORER - III
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Private actors & 
other agents

Local Governments & 
Public administrations

Civil society

Research Project office &  
Technology Transfer Office staff

Proprietary Data

The	Open	Data	Platform	UNiCS	@SIRIS



The	UNiCS	domain	ontology

1711	owl:ObjectProperty	
1174	owl:DatatypeProperty	
3096	owl:Class
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UNiCS:	main	modules



Current	alignments



The	UNiCS	mappings



Some	of	our	platforms

Regional	Observatory		
for	Research	and	Innovation H2020	regional	explorer Smart	Specialisation	(S3)		

Monitoring	Tool

Research	Information	System	
@PSL

Open	Contracting		
Open	Basento

UNiCS	
The	Open	Platform	for	HERI

http://unics.cloud/psl


Toscana	“Observatory	for	Research	and	Innovation”



IDEX	Université	Grenoble	Alpes	“EU	Projects	Explorer”



The	UNiCS	Open	Data	portal



Semantic	technologies	&	OBDA:	we’re	thinking	about…

Virtual	integration	over	multiple	dataset	formats	(triple	store,	RDB,	no-SQL,	for	instance)	
Statistical/Multidimensional	data	(is	the	‘RDF	Data	Cube’	the	right	solution?)	
Semi-automatic	generation	and	testing	of	mappings	
Access	control	management,	distributed	ontologies	and	mappings

Data	access	and	interoperability	(SPARQL	1.1,	OWL-DL…	they	are	out	there!)	
Subject	Classification	Systems	and	context	sensitive	data	exploration	
Data	quality	&	overall	(Linked	Data)	system	resilience	

Ontologies	specification:	costs	and	benefits	
Ontology	understanding	and	use	by	non-technical	users

Education	and	training	



Opportunities?!





Questions?

Thanks	for	your	attention!


