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The 5 components of every SDI

• Judicial and organisational framework

• Reference- and thematic datasets kept in data 

repositories/warehouses

• Meta-data about geodatasets

• Access services to metadata, data and other services

• Technical standards applicable to (2), (3) en (4)
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Interoperability

• In order for the components of an Information System 

to talk to each other:

– Need for interoperability

"Interoperability is the ability of disparate and diverse organisations 

to interact towards mutually beneficial and agreed common goals, 

involving the sharing of information and knowledge 

between the organizations via the business processes they support, 

by means of the exchange of data between their 

respective information and communication technology (ICT)

systems.“ (EIF 2.0)
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Interoperability

• Interoperability is not Integration, which is a means of changing 

loosely coupled systems to make them into more tightly coupled 

systems.

• Interoperability is not Compatibility, which is more about the 

interchangeability of tools in a particular context

• Interoperability is not Adaptability, which is a means of changing a 

tool, adding additional capabilities as needed even on an ad-hoc 

basis, whereas interoperability refers to inherent capabilities
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Interoperability
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Interoperability

• Technical interoperability

– should guarantee that system components can interoperate

• Semantic interoperability

– should guarantee that data content is understood by all in the 

same way
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Standards

• Definition (ISO)
– Documented agreements containing technical specifications or 

other precise criteria to be used consistently as rules, 

guidelines, or definitions of characteristics, to ensure that 

materials, products, processes and services are fit for their 

purpose

• Several initiatives related to SDI
• World Wide Web Consortium – W3C

• Comité européen de Normalisation – CEN

• International Standards Organisation – ISO

• Open Geospatial Consortium - OGC
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Standards – diverse and complex

• Standards: de facto or de jure

– De facto: 

• e.g. SQL, SHP, KML

• OpenGeospatial Consortium: www.opengis.org

– De jure

• ISO/TC 211: www.isotc211.org/scope.htm

• CEN/TC 287 (Europe), FGDC (USA)

• Dublin core metadata standard

• Standards: semantic and technical

– Semantic: content

– Technical: system

http://www.opengis.org/
http://www.isotc211.org/scope.htm
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OGC

• Open Geospatial Consortium, founded 1994

• 385+ members worldwide
• Australia and Asia: 42 (june 2008)

• E.g. Google, Microsoft, Shell, NASA, ESRI, ...

• 25 standards adopted (june 2008), 4 became ISO 
standards

• E.g. KML was adopted in 2008; CityGML in 2007

• Process
• OGC Request for Comments (ORC)

• Interoperability Program (IP) through hands on

• Specification Program (SP) through working groups
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OGC
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ISO/TC 211

• International Standardisation Organisation

• ISO/TC 211 – Technical Committee on Geomatics

• There are 32 participating members and 31 observing 
members

• E.g. Norway, Belgium, Japan, Malaysia

• 44 standards published

• Process
• Documents are worked out / working groups

• Voting procedure
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ISO
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SDI architecture
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SDI Architecture and standards
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ISO-Standards for Metadata in SDI

• Published in catalogues

• For discovery, evaluation (exploration) and use 

(exploitation)

• Standards

– ISO 19115:2003 – Geographic information metadata

– ISO 19119:2005 – Geographic information services

– ISO 19139 – Geographic information – metadata –

implementation specification (XML schema)

– CSW 2.0
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ISO-Standards for Data in SDI

• Focus on data specifications and data models

• Is more than exchange format

– GML for exchanging geographic data

• Standards and specifications related geographic objects

– ISO 19101:2002 (reference model) & ISO 19103 
(conceptual schema language) – conceptual model

– ISO 19107 (spatial schema), ISO 19108 (temporal 
schema), ISO 19109 (rules for application schema), 
ISO19110 (feature catalogues), ...

– ISO 19123 (schema for coverage geometry & functions)

– ISO standards for geo-referencing

– ...
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ISO and other Standards for 

Services in SDI

• Service Oriented Architecture (SOA) (wikipedia 6/2011)
– SOA is a flexible set of design principles used during the phases of 

systems development and integration in computing. A system based 
on a SOA will package functionality as a suite of interoperable 
services that can be used within multiple, separate systems from 
several business domains

• Defining the way GI is represented to the user
– ISO 19117 – Geographic information - Portrayal

– Styled Layer Descriptor (SLD)

– Encoding mechanisms (e.g. GML, GeoTIFF, SVG, ...)

• OGC standards (some of them ISO too)
– Web mapping Service (WMS), Web Feature Service (WFS), Web 

Coverage Service (WCS)

– Web Coordinate Tranformation Service, ...
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OGC Standards

Open Geospatial Consortium

• Solve the issue of spatial data sharing and 
interoperability

• Sets the standards that allow geographic systems to 
interoperate
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Summary

• Interoperability is key to make distributed systems and 

data operate with each other

• Standards will make this work
• Technical – make system components recognise each other and interact

• Semantics – make understanding of data (content) unambiguous

• Two initiatives play a major role
• Open Geospatial Consortium (OGC) – companies, academia, ...

• International Standardisation Organisation (ISO/TC 211) – member countries



26

References

• http://www.inspire-geoportal.eu/

• http://www.opengeospatial.org/

• http://www.iso.org/iso/home.htm

• http://www.idee.es

• http://www.geoportail.fr/

• http://www.geonorge.no/Portal/ptk

• http://www.isotc211.org/

http://www.inspire-geoportal.eu/
http://www.inspire-geoportal.eu/
http://www.inspire-geoportal.eu/
http://www.opengeospatial.org/
http://www.iso.org/iso/home.htm
http://www.idee.es/
http://www.geoportail.fr/
http://www.geonorge.no/Portal/ptk
http://www.isotc211.org/

