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§ A	major	part	of	Open	Data	concerns	sta%s%cs	that	can	be	formulated	as	
data	cubes.	

§ The	objec%ve	of	this	paper	is	to	present	the	OpenCube	approach	for	
working	with	linked	data	cubes.	

§ The	ul%mate	goal	of	OpenCube	is	to	facilitate	
§  Publishing	of	high-quality	linked	sta%s%cal	data	
§  Reusing	linked	sta%s%cal	datasets	in	visualiza%ons	and	analy%cs	
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Objec%ve	
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§ OpenCube	develops	
components	to	support	the	
whole	lifecycle	of	linked	
sta%s%cal	data.	

§ The	lifecycle	describes	steps	that	
raw	data	cubes	should	go	
through	in	order	to	create	value.		
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Linked	Sta%s%cal	Data	Lifecycle	
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§ Different	steps	of	the	lifecycle	are	realized	by	separate	components.	
§ Two	different	implementa%on	approaches	are	considered	based	on	
the	underlying	plaYorm.	
§ fluidOps’	Informa%on	Workbench	
§  Swirrl’s	PublishMyData	

§ Extensions	for	the	commercial	plaYorms	and	an	Open-Source	toolkit.	
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§ Publishing	components	
§  TARQL	extension	
§ D2RQ	/R2RML-QB	extension	
§  JSON-stat	
§ Graaer	

§ Consuming	components	
§ Data	catalogue	
§ OpenCube	Browser	
§ OpenCube	MapView	
§ R	Analysis	Chart	
§ Aggrega%on	component	
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Components	
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§ TARQL	is	a	command-line	tool	for	
conver2ng	CSV	files	to	RDF	using	
SPARQL	1.1	syntax	
§ hdps://github.com/cygri/tarql	

§ TARQL	is	a	SPARQL	based	data	
mapping	language.	

§ The	OpenCube	TARQL	extension	
enables	RDF	data	cubes	
construc%on	from	CSV	files.	
§ Redesigned	TARQL	API	
§ Added	streaming	evalua%on	mode		

§ It	will	be	integrated	to	the	IWB	
plaYorm	very	soon.	

6	

TARQL	OpenCube	Extension	

		 Components	descrip%on	
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§ The	D2RQ	OpenCube	component	
enables	the	genera%on	of	RDF	data	
cubes	from	rela2onal	tables.	

§ It	builds	upon	the	D2RQ	open	source	
plaYorm	and	it	leverages	R2RML	
language.	

§ The	component	will	be	integrated	
into	the	IWB	plaYorm	and	it	will	
provide	an	easy	to	use	interface	to	
adjust	output	mapping.	
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D2RQ/R2RML-QB	Extension	
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§ The	JSON-stat	format	is	a	simple	lightweight	JSON	format	for	
mul2dimensional	data.	
§ hdp://json-stat.org/format/		

§ A	JSON-stat	file	can	contain	one	or	more	datasets.	
§ Mul%ple	datasets	responses	allow	a	provider	to	disseminate	
informa%on	with	few	common	dimensions	in	a	single	response.	
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JSON-stat		

		 Components	descrip%on	



§ Open	source	soaware	framework	for	transforming	tabular	data	(CSV	
or	XLS)	to	RDF	
§ hdp://graaer.org		

§ Automatable/works	with	API	
§ Designed	to	support	a	graphical	user	interface	(work	in	progress)	
§ Performs	well	with	large	datasets	
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WORLD BANK 

•  Data	collec%on	
•  Integra%on	of	major	open	data	catalogs	

•  UI	for	search	and	explora%on	of	data	sets	
•  Rich	metadata	based	on	open	standards	
•  Both	descrip%ve	and	structural	metadata	

•  Self-service	UI	
•  Custom	queries	and	visualiza%ons	
•  Widgets,	dashboarding,	etc.	

Managing	metadata	over	data	cubes	



§ Managing	catalogues	of	datasets	
§  Search	&	discovery	of	relevant	data	

§ Goal:	on-demand	provisioning	
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Data	catalogue	management	



§ It	enables	the	explora2on	of	an	RDF	data	cube	by	presen%ng	a	two-
dimensional	slice	of	the	cube	as	a	table.	

§ The	slice	is	created	by	seong	a	fixed	values	for	each	dimension	that	
is	not	presented	in	the	table.	

§ The	browser	is	integrated	in	both	IWB	and	PublishMyData	plaYorm.	
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OpenCube	browser	
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OpenCube	browser	(IWB	extension)	
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§ See	hdp://opendatacommuni%es.org	for	live	examples	

Data	cube	grid	view	(PublishMyData	extension)	



Data	cube	grid	view	

§ Shows	two	dimensional	slice	of	data	
§ Controls	to	set	values	of	other	dimensions	
§ Download	chosen	slice	as	CSV	
§ Performs	well	with	large	datasets	by	loading	data	asynchronously	as	
users	scrolls	through	

§ See	hdp://opendatacommuni%es.org	for	live	examples	



§ It	enables	the	visualiza%on	of	RDF	data	cubes	on	a	map	based	on	their	
geospa%al	dimension.	

§ It	supports:	
§ Markers	
§ Bubble	
§ Choropleth	maps	(need	for	polygons)	

§ It	is	integrated	in	both	
§  IWB	and		
§ PublishMyData	
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OpenCube	MapView	
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Choropleth	map	in	PublishMyData	



§ Reuse	of	exis%ng	established	
tools	to	support	advanced	
analy%c	tasks	

§ Loose	coupling	integra%on	with	
R	
§ R	is	accessed	as	a	web	service	

§ Rich	analysis	capabili%es	(all	
packages	developed	by	the	R	
community)	
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Support	for	advanced	analy%c	tasks	



§ Visualisa%on	of	analysis	results	(charts	&	tables)	
§ Reuse	of	analysis	results:	preserving	R	output	as	linked	data	
§ Managing	a	catalogue	of	the	analy%cs	experiments	(„recipes“)	
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Integra%on	with	R	



§ Widget-based	visualiza%on	of	data		
§ Pre-exis2ng:	Configura%on	using	
explicit	SPARQL	queries	
§  More	appropriate	for	engineers	building	
custom	solu%ons	than	for	end	users	

§ Goal:	Intui%ve	configura%on	of	
visualiza%on	views	exploi%ng	the	
Data	Cube	structure	
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Data	Cube	Visualiza%on	

Analy2cs	and	Repor2ng	

Visualiza2on	and	Explora2on	

	



§ Adapta%on	of	the	stock	chart	view	to	the	RDF	data	cube	datasets	
§ Improved	configura%on	UI		

§  specifying	dimension	restric%ons	instead	of	the	complete	SPARQL	query	

§ Addi%onal	features	(e.g.,	comparison	between	slices)	
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Stock	chart	visualiza%on	



§ We	currently	perform	evalua%ons	of	the	components	in	four	pilots	
§ Department	for	Communi%es	and	Local	Government	(UK)	
§ Central	Sta%s%cs	Office	(Ireland)	
§  Flemish	Government	(Belgium)	
§  Swiss	Banks	

§ Some	interes%ng	findings	
§ Why	to	use	linked	data	
§ Performance	issues	with	large	data	sets	
§ Noisy	data	
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Ini%al	Evalua%on	Results	
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§ For	more	informa%on	
§ hdp://opencube-project.eu	
§ hdp://opencube-toolkit.eu	
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OpenCube	toolkit	
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