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Acquisi8on	of	oceanographic	data	

seabed	photos	by	Kajetan	Deja	



Acquisi8on	of	oceanographic	data	



Source:	Joanna	Pardus,	IO	PAN	2012	

Acquisi8on	of	oceanographic	data	



Acquisi8on	of	oceanographic	data	



Enabling	acquisi8on	of	oceanographic	data	from	IoT	devices	



Big	Data	Streams	–	GMES	Sen8nel	Missions	

Status	of	Sen3nels	-1,	-2	and	-3	and	the	Data	Policy	–	CEOS,		
Frank	Mar3n	Seifert,	ESA	–	Earth	Observa3on	Programme	
4th	Space	Data	Coordina3on,	Caltech,	Pasadena,	4	September	2013	



Volume	of	data	growth	perspec8ve	

hSp://www.csc.com/insights/flxwd/78931-big_data_universe_beginning_to_explode	



4th	Paradigm	

1.  Empirical	science	

2.  Theory	and	models	

3.  Numerical	modelling	

4.  Data	intensive	science	

Jim	Gray,	“The	Fourth	Paradigm”,		MicrosoP	Research,	Redmond		



Big	Data	7	V’s	

1.  Volume	
2.  Velocity	
3.  Variety	
4.  Variability	
5.  Veracity	
6.  VisualisaLon	
7.  Value	

	Doug	Laney’s	3	V’s	

Mark	van	Rijmenam		



Automa8za8on	of	acquisi8on	processes	–	ETL	tools	



Automa8sa8on	of	acquisi8on	processes	–	ETL	tools	

Building	ETL	processes	with	Pentaho	Business	

Analy8cs	



Management	of	data	acquisi8on	process	

Process	management	with	BPMN	v.2	

Visual	Paradigm	/	Dysant	Framework	

environnment	



What?	
Ability	 of	 two	 or	 more	 systems	 to	 communicate	 and	
interact	or	be	used	together	despite	their	differences	

How?	

 Standards	 enable	 interoperability:	 standards	 for	 data,	
	metadata,	services	

 SemanLc	 interoperability:	 ontology,	 controlled	
	vocabulary	

Why?	

 	Facilitates	exchange	and	sharing	of	informaLon	
 	Increases	the	availability,	access,	integraLon	of	data		
 	Facilitates	the	understanding	and	usage	of	data	
 	Solves	heterogeneity	(differences)	

Data	Integra8on	and	Interoperability	

Heterogenity	->	Integra8on->	Interoperability	



Heterogeneity	at	different	levels	
–  System	(i.e.	interac3on	between	computers	of	
different	OS	and	databases	of	different	DBMS)	

–  Syntac8c	(i.e.	differences	between	formats	such	as	a	
GML	document	and	a	Shapefile)	

–  Schema8c	(i.e.	differences	in	conceptual	schemas	such	
as	sampling	may	be	defined	as	a	class	or	as	a	value	of	
an	a[ribute	of	a	measurement	class)	

–  Seman8c	(i.e.	difference	of	meaning,	e.g.	temperature,	
is	it	sea	temperature	or	air	temperature;	“coastline”	
vs.	“shoreline”	)	

Heterogenity	->	Integra8on->	Interoperability	



IntegraLon	of	datasets	from	heterogeneous	data	

sources	(files,	databases,	web	services,	etc.),	

having	wide	spectra	of	nature	(structured,	non-

structured	data),	spaLal	and	temporal	resoluLon,	

provided	via	different	protocols,	unified	to	enable	

different	systems	and	pla]orms	to	process	data	

and	retrieve	informaLon	

Data	Integra8on	and	Interoperability	

Heterogenity	->	Integra8on->	Interoperability	
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Denmark Nation-wide aquatic monitoring programme - monitoring of coastal and 
open marine waters 

Finland Monitoring programmes 

France  National sea water quality monitoring network - RNO 

France French seashore phytoplankton monitoring - REPHY 

Germany Bund/Länder Messprogramm für die Nordsee 

Greece MED POL in the Aegean and Ionian Sea and the Saronic Gulf 

Ireland General Quality of Estuarine and Coastal Receiving Waters 

Ireland Bathing waters 

The 
Netherlands 

National surface water monitoring programme Monitoring of marine 
waters 

          

Norway Trend monitoring of the Norwegian coastal areas           
Norway Arctic Monitoring and Assessment (AMAP)the Barents Sea & northern 

fjords 
          

Sweden  Nation-wide pelagic frequent monitoring           
UK UK National Marine Monitoring Plan           

Demand	for	interoperability	

Implementa8on	of	monitoring	parameters	at	
na8onal	levels		



Interoperability	on	different	abstrac8on	
layers	
•  	cooperaLon	of	data	centres,		

•  data	policy	enforcement,		

•  deployment	of	standards,		

•  development	of	controlled	vocabularies,	

•  development	of	transmission	protocols,		

•  unificaLon	of	data	models		

•  common	sense	of	datalife	cycle	plan		

Demand	for	interoperability	



Heterogenity	to	imperoperability	

Seman8cs	

Schema	

Syntax	

Systems	 Transfer	protocol		(FTP,	HTTP)	and	services	
(WMS,	WFS,	WCS,	CS-W,		SOS,	WSDL,	etc.)	

File	format	(shp,	dxf),	languages	(sql,	xml,	gml,	
sensorML,	O&M,	rdf,	owl,	json,	NetCDF)	

Domain	specific	markup	languages,	data	
schema,	community	profiles	

Community	specific	vocabularies	and	
concepts,	ontology	(share	concepts)	

Heterogenity	->	Integra8on->	Interoperability	

Credits:	Niyazz/Shu[erstock	



Interoperability	assurance	

•  SWE	Common	Data	Model	–	Defines	low-level	data	models	for	exchanging	sensor	related	
data	between	nodes	of	the	OGC®	Sensor	Web	Enablement	(SWE)	framework.	

•  Observa8ons	&	Measurements	(O&M)	–The	general	models	and	XML	encodings	for	
observaLons	and	measurements.	

•  Sensor	Model	Language	(SensorML)	–	Standard	models	and	XML	Schema	for	describing	the	
processes	within	sensor	and	observaLon	processing	systems.	

•  Sensor	Observa8on	Service	(SOS)	–	Open	interface	for	a	web	service	to	obtain	observaLons	
and	sensor	and	pla]orm	descripLons	from	one	or	more	sensors.	

•  PUCK	Protocol	Standard	–	Defines	a	protocol	to	retrieve	a	SensorML	descripLon,	sensor	
"driver"	code,	and	other	informaLon	from	the	device	itself,	thus	enabling	automaLc	sensor	
installaLon,	configuraLon	and	operaLon	

•  Sensor	Planning	Service	(SPS)	–	An	open	interface	for	a	web	service	by	which	client	can	
determine	the	feasibility	of	collecLng	data	from	one	or	more	sensors	or	models,	and	submit	
collecLon	requests.	

•  SWE	Service	Model	-–	Defines	data	types	for	common	use	across	OGC	Sensor	Web	
Enablement	(SWE)	services.	Five	of	these	packages	define	operaLon	request	and	response	
types.	

OGC’s	Sensor	Web	Enablement	



source:	R.	Casas,	SeaDataNet	II	–	Final	Plenary	Mee;ng	16-17	September	2015,	Brest	

Sensor	Observa8on	Service	-	SeaDataNet	CDI	service		

Common	Sensor	Web	Plaiorm	



Sea	Data	Cloud	–	plaiorm	for	interoperability	assurance	



Sea	Data	Cloud	

Pan-European	infrastructure	for		
ocean	&	marine	data	management		

h[ps://www.seadatanet.org/	




