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Tutorial DescriptionTutorial Description
As geographic/map data sources As geographic/map data sources expandexpand and the and the 
demand to have access to them increases, the Web demand to have access to them increases, the Web 
Mapping Services have been Mapping Services have been growngrown rapidly during rapidly during 
the last years. the last years. 

The Web services The Web services specificationsspecifications for mapping come for mapping come 
from the Open Geospatial Consortium (OGC) and from the Open Geospatial Consortium (OGC) and 
have been implemented by commercial and open have been implemented by commercial and open 
source map server software systems. source map server software systems. 

The The scopescope of this tutorial is to present the web of this tutorial is to present the web 
services for sharing and accessing geographic/map services for sharing and accessing geographic/map 
data on the Web.data on the Web.
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Tutorial ScheduleTutorial Schedule

Sunday, June 8Sunday, June 8thth, 2008 , 2008 ……
at at 1166:00 :00 –– 19:0019:00……

•• Part I: TheoryPart I: Theory
(duration ~ 1h 30 min)(duration ~ 1h 30 min)

•• PartPart IIII: Practice: Practice
((durationduration ~ ~ 1h 1h 3030 minmin))
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Tutorial OutlineTutorial Outline
PartPart I: I: TheoryTheory

1.1. Publishing Maps on the WebPublishing Maps on the Web
2.2. XMLXML--based languages for Geography and Mappingbased languages for Geography and Mapping
3.3. Web Services for MappingWeb Services for Mapping

PartPart II: II: PracticePractice

4.4. Mapping Servers/Services on the WebMapping Servers/Services on the Web
5.5. Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)
6.6. TheThe HeraklionHeraklion SDI SDI WebWeb ServicesServices
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Part I: TheoryPart I: Theory

1.1. Publishing Maps on the WebPublishing Maps on the Web
Static MapsStatic Maps
Interactive MapsInteractive Maps
•• Extending the client Extending the client 
•• Extending the server Extending the server 

2.2. XMLXML--based languages for Geography and Mappingbased languages for Geography and Mapping
3.3. Web Services for MappingWeb Services for Mapping

ICIW 2008 – The Third International Conference on
Internet and Web Applications and Services

June 8-13, 2008 - Athens, Greece
Tutorial: Web Services for Mapping
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Web MappingWeb Mapping

Web Web ……
•• A common means of publishing mapsA common means of publishing maps

Web mapsWeb maps ……
•• Million of people use web maps dailyMillion of people use web maps daily
•• Few of them know how they are actually Few of them know how they are actually 

generatedgenerated
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Web MappingWeb Mapping

Publishing Maps on the Web Publishing Maps on the Web ……
Two approaches Two approaches ……
•• Static mapsStatic maps

Apply the basic web resourcesApply the basic web resources

•• Interactive mapsInteractive maps
Enriched functionality by extendingEnriched functionality by extending

•• The The client sideclient side functionalityfunctionality
•• The The server sideserver side functionalityfunctionality
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Static MapsStatic Maps
Basic web publishing Basic web publishing ……
•• distribute scanned maps (as distribute scanned maps (as imagesimages))
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Static MapsStatic Maps
Clickable maps Clickable maps ……
•• Images may have Images may have ““sensitive areassensitive areas”…”…
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Static MapsStatic Maps

Clickable maps Clickable maps ……
•• HTML capabilitiesHTML capabilities……

Insert an image:Insert an image:
<<imgimg srcsrc="="pages.gifpages.gif" width="384" height="245" " width="384" height="245" 

alt="site mapalt="site map““>>

Define clickable regions within an image:Define clickable regions within an image:
<<imgimg src="pages.gifsrc="pages.gif" width="384" height="245" " width="384" height="245" 

alt="sitealt="site mapmap" " usemap="#sitemapusemap="#sitemap"">>

<<mapmap name="name="sitemapsitemap"> "> 
<<areaarea shape="circleshape="circle" coords="186,44,45" " coords="186,44,45" 

href="Overview.htmlhref="Overview.html" " alt="Gettingalt="Getting StartedStarted"> "> 
……

<<//mapmap>>
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Static MapsStatic Maps

Clickable maps Clickable maps ……
•• Define clickable regions within an imageDefine clickable regions within an image

Geometry typesGeometry types supported in HTMLsupported in HTML……

•• RectangleRectangle
rectrect: : leftleft--x, x, toptop--y, y, rightright--x, x, bottombottom--yy

•• CircleCircle
circlecircle: : centercenter--x, x, centercenter--y, y, radiusradius

•• PolygonPolygon
polypoly: : x1,y1, x2,y2, ... x1,y1, x2,y2, ... xn,ynxn,yn



1313

Static MapsStatic Maps
Clickable maps Clickable maps ……

<html>
<title>Harokopio University</title>
<h1>HAROKOPIO UNIVERSITY</h1>
<p>Click on the image to see the buildings</p>
<p>

<img src="HUA.jpg" width="729" 
height="526" usemap="#HUAMap">

<map name="HUAMap">
<area href="central.jpg" shape="polygon"
coords="285,228,293,288,420,283,423,228">
<area href="geo.jpg" shape="rect" 
coords="153, 292, 255, 403">
</map>

</p>
</html>
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Interactive MapsInteractive Maps
Extending Extending client sideclient side functionalityfunctionality
•• PluginsPlugins

Make the web browser capable to read and process Make the web browser capable to read and process 
additional formats additional formats 
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Interactive MapsInteractive Maps

Extending Extending client sideclient side functionalityfunctionality
•• PluginsPlugins –– SVG ViewerSVG Viewer

egeg., ., http://www.adobe.com/svg/http://www.adobe.com/svg/
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Interactive MapsInteractive Maps
Extending Extending client sideclient side functionalityfunctionality
•• PluginsPlugins –– SVG ViewerSVG Viewer
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Interactive MapsInteractive Maps
Extending Extending client sideclient side functionalityfunctionality
•• Java + JavaScriptJava + JavaScript

The functionality varies The functionality varies ……
•• from very simple button interactivity from very simple button interactivity 
•• to a sophisticated mapping environment to a sophisticated mapping environment 
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Example Applets:
Election results in the city of Bonn

http://www.ais.fraunhofer.de/and/java/iris/app/elect/indexm.html
Overijssel (NL) demographic information

http://www.ais.fraunhofer.de/and/java/iris/app/elect/indexm.html
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Interactive MapsInteractive Maps

Extending Extending server sideserver side functionalityfunctionality
•• Common Gateway Interface (CGI)Common Gateway Interface (CGI)

e.g., http://carto.server.gre.g., http://carto.server.gr??doThisdoThis&&parameter1parameter1&&parameter2parameter2



2222

Interactive MapsInteractive Maps

Extending Extending server sideserver side functionalityfunctionality
•• Common Gateway Interface (CGI)Common Gateway Interface (CGI)

http:http:////wms.jpl.nasa.govwms.jpl.nasa.gov//wms.cgiwms.cgi
??request=GetMaprequest=GetMap
&&service=WMSservice=WMS
&version=1.1.1&version=1.1.1
&srs=EPSG:4326&srs=EPSG:4326
&&format=imageformat=image//jpegjpeg
&&stylesstyles==
&&bboxbbox==--180,180,--90,180,9090,180,90
&width=600&width=600
&height=300&height=300
&&layers=global_mosaiclayers=global_mosaic
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Interactive MapsInteractive Maps

Extending Extending server sideserver side functionalityfunctionality
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Interactive MapsInteractive Maps

Extending Extending ……
•• both both server & client side server & client side functionalityfunctionality

e.g., ESRI Arc/IMSe.g., ESRI Arc/IMS
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Interactive MapsInteractive Maps
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Interactive MapsInteractive Maps

http://earth.google.com/
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Part I: TheoryPart I: Theory
1.1. Publishing Maps on the WebPublishing Maps on the Web

2.2. XMLXML--based languages for Geography based languages for Geography 
and Mappingand Mapping
•• GML GML –– Geography Markup LanguageGeography Markup Language
•• SVG SVG –– Scalable Vector GraphicsScalable Vector Graphics
•• KML KML –– Keyhole Markup LanguageKeyhole Markup Language

3.3. Web Services for MappingWeb Services for Mapping

ICIW 2008 – The Third International Conference on
Internet and Web Applications and Services

June 8-13, 2008 - Athens, Greece
Tutorial: Web Services for Mapping
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XMLXML

XMLXML……
•• eXtensibleeXtensible Markup LanguageMarkup Language
•• Developed by the World Wide Web Developed by the World Wide Web 

Consortium (Consortium (W3CW3C))

NowadaysNowadays……
•• XML is widely used for XML is widely used for describing describing and and 

exchanging exchanging datadata
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XMLXML
What is so What is so advantageousadvantageous about XMLabout XML……
•• It is portable It is portable 

it utilizes it utilizes unicodeunicode
•• It is platform independentIt is platform independent
•• It is human readable It is human readable 

it is a pure and editable textit is a pure and editable text
•• It is extensible It is extensible 

extra info can be added to a format without breaking extra info can be added to a format without breaking 
applications based on previous versionsapplications based on previous versions

•• It is well supportedIt is well supported
A large number of offA large number of off--thethe--self tools for processing self tools for processing 
XML existXML exist
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XMLXML
XMLXML……
•• Has been built to support traditional Has been built to support traditional 

applications (office and banking)applications (office and banking)
What about applications involving What about applications involving nonnon--
traditionaltraditional data ?data ?
•• Other formats Other formats …… based on XML have been based on XML have been 

proposedproposed
•• E.g., E.g., 

GMLGML (Geography Markup Language) for transport (Geography Markup Language) for transport 
and storage of geoand storage of geo--informationinformation
CMLCML ((ChemicalChemical MarkupMarkup LanguageLanguage) ) for for managingmanaging
molecularmolecular informationinformation
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Geographic ApplicationsGeographic Applications

XML XML ……
•• has been adopted widely in geographyhas been adopted widely in geography
•• It is already a standard for geoIt is already a standard for geo--data sharingdata sharing

Main formats Main formats ……
•• GMLGML

Geography Markup LanguageGeography Markup Language

•• SVGSVG
Scalable Vector GraphicsScalable Vector Graphics

•• KMLKML
Keyhole Markup LanguageKeyhole Markup Language
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Geography Markup Language (GML)Geography Markup Language (GML)

An An XMLXML--basedbased encoding standardencoding standard
•• for transport and storage of geofor transport and storage of geo--

informationinformation
•• including both spatial and nonincluding both spatial and non--spatial spatial 

features features 

Developed by Developed by ……
•• the Open Geospatial Consortium the Open Geospatial Consortium –– OGCOGC

{ 270 companies, government agencies and { 270 companies, government agencies and 
universities }universities }

http://www.opengeospatial.org/
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Geography Markup Language (GML)Geography Markup Language (GML)
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Geography Markup Language (GML)Geography Markup Language (GML)

GML versions GML versions ……
•• Initial release: GML specificationInitial release: GML specification

based on DTD; not used anymorebased on DTD; not used anymore

•• Feb. 2000: GML2 specification Feb. 2000: GML2 specification 
based on based on XMLSchemaXMLSchema

•• Current (since 2003): Current (since 2003): GML3GML3
specificationspecification

based on based on XMLSchemaXMLSchema; includes spatial ; includes spatial 
relationships, 3D geometry, and timerelationships, 3D geometry, and time
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Geography Markup Language (GML)Geography Markup Language (GML)

GML represents the GML represents the contentcontent……
•• An important distinction should be made An important distinction should be made 

betweenbetween……
geographic data encoded in GML (the content) and geographic data encoded in GML (the content) and 
their visualization (the presentation)their visualization (the presentation)

•• Similarly to Similarly to ……
XML and HTMLXML and HTML
XML is helping the Web to clearly XML is helping the Web to clearly separate content separate content 
from presentationfrom presentation
GML will do the same in the world of geography!GML will do the same in the world of geography!
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Geography Markup Language (GML)Geography Markup Language (GML)

GML is GML is TextText……
•• Like XML encodingLike XML encoding……

GML represents geoGML represents geo--info in the form of info in the form of texttext
•• Some year agoSome year ago……

This might be censurableThis might be censurable
•• TodayToday……

This is desirable!This is desirable!
•• Text has advantagesText has advantages

Easy to inspect  /  Easy to changeEasy to inspect  /  Easy to change
•• Text formats for geographyText formats for geography……

have been employed in the past (e.g., SAIF, VRML)have been employed in the past (e.g., SAIF, VRML)
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Geography Markup Language (GML)Geography Markup Language (GML)

What is so different about GML ?What is so different about GML ?
•• There are alreadyThere are already……

Many encoding standards for GI Many encoding standards for GI 
•• COGIF, SAIF, DLG, SDTSCOGIF, SAIF, DLG, SDTS

•• Why GML ?Why GML ?
A simple text based encodingA simple text based encoding
Based on a common model of geography Based on a common model of geography 

•• OGC Abstract SpecificationOGC Abstract Specification
•• Developed and agreed by the vast majority of all Developed and agreed by the vast majority of all 

GIS vendorsGIS vendors
GML is based on XMLGML is based on XML
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Geography Markup Language (GML)Geography Markup Language (GML)

GML is based on XML (advantageGML is based on XML (advantage……))
•• XML provides a method to verify data integrityXML provides a method to verify data integrity

XMLSchemaXMLSchema or DTD or DTD 
•• XML can be read and edited using a simple text editorXML can be read and edited using a simple text editor

Also several XML editors exist (e.g., XML Spy)Also several XML editors exist (e.g., XML Spy)
•• A large number of XML languages already availableA large number of XML languages already available

e.g., XMLe.g., XML--QL, XSLQL, XSL
•• XML is easy to transform XML is easy to transform 

using XSLT or any programming language (Java, C++)using XSLT or any programming language (Java, C++)
•• XML is a widely adopted public standardXML is a widely adopted public standard

A wide variety of commercial/free ware tools for XML existA wide variety of commercial/free ware tools for XML exist
This leads to an This leads to an open (geographic) informationopen (geographic) information
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Encodes Geographic FeaturesGML Encodes Geographic Features
•• GML is based onGML is based on……

The OGC abstract model of geography The OGC abstract model of geography 
•• Feature = EntityFeature = Entity

A list of properties and geometryA list of properties and geometry
•• Feature PropertyFeature Property

Usual Name / type / value descriptionUsual Name / type / value description
•• Feature GeometryFeature Geometry

Basic building blocks Basic building blocks 
•• points, lines, curves, surfaces and polygonspoints, lines, curves, surfaces and polygons

Current version Current version 
•• 3D geometry / topological relationships / Time3D geometry / topological relationships / Time
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Encodes Geographic FeaturesGML Encodes Geographic Features
•• GML encoding allows GML encoding allows ……

Quite complex featuresQuite complex features
•• A feature can be A feature can be ……

Composed of other features Composed of other features 
•• ExampleExample……

A Railway Station (RS) A Railway Station (RS) 
•• is a single featureis a single feature

composed of other featurescomposed of other features
•• PlatformsPlatforms
•• Ticket hallsTicket halls
•• Bus and taxi waysBus and taxi ways
•• Cafeterias and restaurantsCafeterias and restaurants
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Encodes Geographic FeaturesGML Encodes Geographic Features
•• Same applies to geometrySame applies to geometry

A geometrically complex feature A geometrically complex feature 
composed of many geometric elements composed of many geometric elements 

•• Points  /  Line strings  /  Polygons Points  /  Line strings  /  Polygons 
•• ExampleExample……

Complex geometry

element 2
(hole)

element 1

element 3

element 4

Complex geometry

element 2
(hole)

element 1

element 3

element 4
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Encodes Feature GeometryGML Encodes Feature Geometry
<<MiddleSchoolMiddleSchool ID ="145l">ID ="145l">

<<extentOfextentOf
<Polygon <Polygon srsNamesrsName="epsg:27354">="epsg:27354">

<<outerBoundaryIsouterBoundaryIs>>
<<LinearRingLinearRing>       >       

<coordinates><coordinates>
491888.99,5458045.99 491904.72,5458044.91 491888.99,5458045.99 491904.72,5458044.91 
491908.42,5458064.58 491924.61,5458064.33 491908.42,5458064.58 491924.61,5458064.33 
491925.62,5458079.59 491977.66,5458120.36 491925.62,5458079.59 491977.66,5458120.36 

</coordinates>       </coordinates>       
</</LinearRingLinearRing >>

</</outerBoundaryIsouterBoundaryIs>>
</Polygon></Polygon>

</</extentOfextentOf>>
</</MiddleSchoolMiddleSchool >>
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Encodes Feature PropertiesGML Encodes Feature Properties
<<MiddleSchoolMiddleSchool ID ="145l">ID ="145l">

<description><description>BalmoralBalmoral Middle School</description>Middle School</description>
<<NumStudentsNumStudents>987</>987</NumStudentsNumStudents>>
<<NumFloorsNumFloors>3</>3</NumFloorsNumFloors>>
<<extentOfextentOf

<Polygon <Polygon srsNamesrsName="epsg:27354">="epsg:27354">
<<outerBoundaryIsouterBoundaryIs>>

<<LinearRingLinearRing>       >       
<coordinates><coordinates>

……
</coordinates>       </coordinates>       

</</LinearRingLinearRing >>
</</outerBoundaryIsouterBoundaryIs>>

</Polygon></Polygon>
</</extentOfextentOf>>

</</MiddleSchoolMiddleSchool >>

Properties
(other than geometry)
Properties
(other than geometry)
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Feature CollectionsGML Feature Collections
•• GML2, GML3 are based on XML1.0GML2, GML3 are based on XML1.0
•• XML1.0 uses XML1.0 uses ……

A feature collection as the basis of its documentA feature collection as the basis of its document
•• Feature Collection is Feature Collection is ……

A collection of featuresA collection of features
•• Together with an envelop (it bounds features)Together with an envelop (it bounds features)

A collection of properties A collection of properties 
•• They apply to the feature collectionThey apply to the feature collection

An optional list of Spatial Ref. System DefinitionsAn optional list of Spatial Ref. System Definitions
•• A Feature Collection A Feature Collection ……

Can contain other Feature CollectionsCan contain other Feature Collections
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Encodes Spatial Ref. SystemsGML Encodes Spatial Ref. Systems
•• GML3 incorporates GML3 incorporates ……

An extensible earth based Spatial Ref. System An extensible earth based Spatial Ref. System 
The main Projection and Geocentric Ref. Systems in The main Projection and Geocentric Ref. Systems in 
useuse

•• The encoding scheme allows for The encoding scheme allows for ……
User defined units and Ref. System parametersUser defined units and Ref. System parameters

•• Future versions of GML will provide Future versions of GML will provide ……
More flexible encodings to handle local coordinate More flexible encodings to handle local coordinate 
systems (systems (e.ge.g, mile logging), mile logging)
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Encodes Spatial Ref. SystemsGML Encodes Spatial Ref. Systems
•• Although optional Although optional …… it is very valuableit is very valuable……

Clients can validate Server SRSClients can validate Server SRS
•• SRS description is an XML documentSRS description is an XML document

Client can handle data from different Client can handle data from different 
ServersServers

•• GML services that transform GML data from one GML services that transform GML data from one 
SRS to another are requiredSRS to another are required

Server (web site) can accommodate (store) Server (web site) can accommodate (store) 
•• any number of SRS definitions and related dataany number of SRS definitions and related data
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Geography Markup Language (GML)Geography Markup Language (GML)

Schemas Schemas for Spatial Datafor Spatial Data
•• A schema definesA schema defines

The characteristics of a class of objectsThe characteristics of a class of objects

•• In XMLIn XML
A schema defines how data is A schema defines how data is marked upmarked up

•• GML3.0 is compliant withGML3.0 is compliant with
XML Schema Candidate Recommendation XML Schema Candidate Recommendation 
Published by OGC (2003)Published by OGC (2003)
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Geography Markup Language (GML)Geography Markup Language (GML)

GML GML Base SchemasBase Schemas
•• Three base schemasThree base schemas

Geometry Schema (Geometry Schema (geometry.xsdgeometry.xsd))
•• Replaces the DTD of GML1.0Replaces the DTD of GML1.0

Feature Schema (Feature Schema (feature.xsdfeature.xsd))
•• It support feature collections (as feature types)It support feature collections (as feature types)
•• It includes common properties It includes common properties 

fid (identifier)fid (identifier)
namename
descriptiondescription

XLinkXLink SchemaSchema
•• Provides Provides XlinkXlink attributesattributes
•• Supports linking functionalitySupports linking functionality
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Geography Markup Language (GML)Geography Markup Language (GML)

GML Base SchemasGML Base Schemas
•• Base schemas as packagesBase schemas as packages
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Geography Markup Language (GML)Geography Markup Language (GML)

GML GML –– Geometry SchemaGeometry Schema
•• It includes type definitions for It includes type definitions for ……

Abstract geometry elementsAbstract geometry elements
•• (multi) point / line / polygon(multi) point / line / polygon

Complex type definitions Complex type definitions 
•• For the underlying geometry typesFor the underlying geometry types

•• It includes It includes ……
The structures described in the OGC The structures described in the OGC 
Abstract Specification (Topic 1: Feature Abstract Specification (Topic 1: Feature 
Geometry)Geometry)
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Geography Markup Language (GML)Geography Markup Language (GML)

GML GML 
Geometry Geometry 
Schema Schema 
(UML)(UML)
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Geography Markup Language (GML)Geography Markup Language (GML)

GML GML –– Feature SchemaFeature Schema
•• Uses Uses ……

The <include> elementThe <include> element
<include <include schemaLocationschemaLocation==““geometry.xsdgeometry.xsd””/>/>

To bring in GML geometry constructsTo bring in GML geometry constructs

•• Hence Hence ……
GML geometry constructs are available in GML geometry constructs are available in 
defining feature typesdefining feature types



5454

Geography Markup Language (GML)Geography Markup Language (GML)

GML GML 
Feature Feature 
Schema Schema 
(UML)(UML)
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Geography Markup Language (GML)Geography Markup Language (GML)

GML GML Application SchemasApplication Schemas
•• The development of a schema for a The development of a schema for a ……

Particular domain  (e.g., forestry)Particular domain  (e.g., forestry)
Jurisdiction (e.g., France)Jurisdiction (e.g., France)
Information communityInformation community

•• Incorporates the base GML schemas Incorporates the base GML schemas ……
Geometry schemaGeometry schema
Feature schemaFeature schema
XlinkXlink schemaschema
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Geography Markup Language (GML)Geography Markup Language (GML)

Rules for GML Rules for GML Application SchemaApplication Schema
•• Defines its own (new) feature typesDefines its own (new) feature types

They must be subThey must be sub--typed from GML typestyped from GML types

•• Defines new geometry propertiesDefines new geometry properties
They must be subThey must be sub--typed from GML typestyped from GML types

•• Declares a target namespaceDeclares a target namespace
A mechanism to keep element names distinctA mechanism to keep element names distinct

•• Imports schemasImports schemas
The only means whereby GML constructs are brought The only means whereby GML constructs are brought 
in for usein for use
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Geography Markup Language (GML)Geography Markup Language (GML)

Rules for GML Rules for GML Application SchemaApplication Schema
•• Imports schemasImports schemas

<import> <import> 
vsvs

<include><include>
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Geography Markup Language (GML)Geography Markup Language (GML)

The Cambridge Example (The Cambridge Example (ApplAppl. Schema). Schema)
•• One Feature Collection One Feature Collection 

CityModelCityModel
•• String propertyString property

dateCreateddateCreated ((value:value:’’NovNov 20002000’’))
•• Geometry propertyGeometry property

boundedByboundedBy (the bounding box) [expressed in an SRS](the bounding box) [expressed in an SRS]
•• Two features (containment relationship: Two features (containment relationship: ‘‘cityMembercityMember’’))

RiverTypeRiverType
name: name: ‘‘CamCam’’, description: , description: ‘‘The River that runsThe River that runs…’…’
geometry: geometry: centerLineOfcenterLineOf [bounding box SRS][bounding box SRS]
RoadTypeRoadType
description: description: ‘‘M11M11’’, classification: , classification: ‘‘motorwaymotorway’’, number:, number:’’1111’’
geometry: geometry: linearGeometrylinearGeometry [bounding box SRS][bounding box SRS]
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Geography Markup Language (GML)Geography Markup Language (GML)

The Cambridge Example (The Cambridge Example (ApplAppl. Schema). Schema)

(UML)
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Making Maps with GMLMaking Maps with GML

How to make a map with GML data ?How to make a map with GML data ?
•• GML represents the GML represents the contentcontent……
•• ThereforeTherefore……

GML data must be styled into a suitable graphical GML data must be styled into a suitable graphical 
presentationpresentation

•• Map stylingMap styling……
The process of transforming GML data into the The process of transforming GML data into the 
geometry of a visual presentationgeometry of a visual presentation

•• A similar process is applied A similar process is applied ……
When an When an XMLXML document is transformed to a document is transformed to a 
presentation format, such as presentation format, such as HTMLHTML
…… using tools like using tools like XSLTXSLT (XML (XML TrasformationTrasformation
Language)Language)
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Making Maps with GMLMaking Maps with GML

Map stylingMap styling……
•• The target of GML Map Styling can be of The target of GML Map Styling can be of 

any formatany format
•• Usually, an XML graphical format is Usually, an XML graphical format is 

chosenchosen
Such as SVG, VML, KML or X3DSuch as SVG, VML, KML or X3D

Graphical renderingGraphical rendering……
•• The process of transforming the The process of transforming the 

graphical representation of Map Styling graphical representation of Map Styling 
process into a viewable imageprocess into a viewable image
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Making Maps with GMLMaking Maps with GML

Graphical Rendering 
Engine

Map Styling 
Engine

Map 
Style 

Library

GML Data

Performed on 
either the client 
or the server

Graphical Rendering 
Engine

Map Styling 
Engine

Map 
Style 

Library

Map 
Style 

Library

GML DataGML Data

Performed on 
either the client 
or the server
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Making Maps with GMLMaking Maps with GML

Graphical rendersGraphical renders……
•• There are a variety availableThere are a variety available
•• They support the different XML graphical They support the different XML graphical 

formatsformats
•• They are They are ……

Either Either …… native to the web browser native to the web browser 
•• E.g., Internet Explorer built in VML processorE.g., Internet Explorer built in VML processor

Or Or …… distributed as plugdistributed as plug--ins for many browsersins for many browsers
•• E.g., Adobe SVG ViewerE.g., Adobe SVG Viewer

Or Or …… stand alone viewersstand alone viewers
•• E.g., Java Applet SVG viewer, Google Earth E.g., Java Applet SVG viewer, Google Earth 
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Making Maps with GMLMaking Maps with GML

Making a Map with XSLT and SVG Making a Map with XSLT and SVG ……
•• ((GaldosGaldos Systems Inc)Systems Inc)

XML
Parser

XSLT
Engine

Standard web browser

GML Data

XSLT
Style Sheet SVG

Plug-in

XML
Parser

XSLT
Engine

Standard web browser

GML Data

XSLT
Style Sheet SVG

Plug-in
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Making Maps with GMLMaking Maps with GML

Map Style Editor Map Style Editor ……
•• ((GaldosGaldos Systems Inc)Systems Inc)
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Making Maps with GMLMaking Maps with GML

StruMapStruMap DNF ViewerDNF Viewer
•• Displays Map files in GML Displays Map files in GML 
•• DNF (Digital National Framework) from DNF (Digital National Framework) from 

Ordnance Survey, U.K.Ordnance Survey, U.K.
•• The viewer supports The viewer supports ……

The display of features using appropriate symbolsThe display of features using appropriate symbols
ZoomZoom--in/in/--out utilitiesout utilities
Display of attribute values assigned to featuresDisplay of attribute values assigned to features
Selection of themes to be displayedSelection of themes to be displayed
Measuring distances/coordinate valuesMeasuring distances/coordinate values
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Making Maps with GMLMaking Maps with GML

StruMapStruMap DNF ViewerDNF Viewer



6868

Making Maps with GMLMaking Maps with GML

StruMapStruMap DNF Viewer DNF Viewer (theme selector)(theme selector)
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Making Maps with GMLMaking Maps with GML

StruMapStruMap DNF ViewerDNF Viewer (identifying features)(identifying features)
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Making Maps with GMLMaking Maps with GML

Many other options, e.g.,Many other options, e.g.,……
•• Convert GML to KML Convert GML to KML 
•• Visualize the result in Google Earth Visualize the result in Google Earth 
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Making Maps with GMLMaking Maps with GML
Convert GML to KML Convert GML to KML ……
•• OGR OGR SimpleSimple Feature Feature LibraryLibrary ((OSGeoOSGeo))

a C++ a C++ open open sourcesource librarylibrary
•• http://http://www.gdal.org/ogr/index.htmlwww.gdal.org/ogr/index.html

e.g., 
ogr2ogr -f "KML" .\infocharta\municipalities.kml

.\infocharta\municipalities.gml
-s_srs "epsg:2100" 
-t_srs "epsg:4326"

ogr2ogr -f "KML" .\infocharta\towns.kml
.\infocharta\towns.gml
-s_srs "epsg:2100" 
-t_srs "epsg:4326"
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Making Maps with GMLMaking Maps with GML

Convert GML to KML Convert GML to KML ……
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Scalable Vector Graphics (SVG)Scalable Vector Graphics (SVG)

SVGSVG ……
•• languagelanguage forfor describingdescribing……

twotwo--dimensionaldimensional graphicsgraphics andand
graphicalgraphical applicationsapplications

•• it it isis basedbased onon thethe XML XML standardstandard
emphasis on the emphasis on the visualizationvisualization

•• it describesit describes……
Content + Map Symbols + Content + Map Symbols + ……



7474

Scalable Vector Graphics (SVG)Scalable Vector Graphics (SVG)

A A W3CW3C standard (current version 1.1)standard (current version 1.1)……
•• http://www.w3.org/Graphics/SVG/http://www.w3.org/Graphics/SVG/

SSVGVG Document Type Declaration Document Type Declaration 
(DTD)(DTD)
<!DOCTYPE <!DOCTYPE svgsvg PUBLIC "PUBLIC "--//W3C//DTD SVG 1.1//EN//W3C//DTD SVG 1.1//EN““
"http://www.w3.org/Graphics/SVG/1.1/DTD/svg11.dtd"> "http://www.w3.org/Graphics/SVG/1.1/DTD/svg11.dtd"> 
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Scalable Vector Graphics (SVG)Scalable Vector Graphics (SVG)
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Scalable Vector Graphics (SVG)Scalable Vector Graphics (SVG)
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Scalable Vector Graphics (SVG)Scalable Vector Graphics (SVG)
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Scalable Vector Graphics (SVG)Scalable Vector Graphics (SVG)
<?xml version="1.0" standalone="no"?> 
<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.1//EN" 
"http://www.w3.org/Graphics/SVG/1.1/DTD/svg11.dtd"> 
<svg width="100%" height="100%" version="1.1" 
xmlns="http://www.w3.org/2000/svg"> 

<a xlink:href="parthenon.jpg"> 
<polygon points="408,238 

560,195 578,260 430,306" 
style="fill:red; stroke:blue;
stroke-width:1"/> 

</a> 
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Scalable Vector Graphics (SVG)Scalable Vector Graphics (SVG)

An SVG document can be createdAn SVG document can be created……
•• from scratch in a text editorfrom scratch in a text editor
•• using an SVG editorusing an SVG editor
•• as an output of another programas an output of another program

e.g., e.g., ArcGISArcGIS, Adobe Illustrator, etc., Adobe Illustrator, etc.

An SVG file can be viewed An SVG file can be viewed ……
•• in a Web browser, if an appropriate in a Web browser, if an appropriate pluginplugin is is 

loaded loaded 
e.g., Adobe SVG Viewer e.g., Adobe SVG Viewer -- http://http://www.adobe.com/svgwww.adobe.com/svg
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Keyhole Markup Language (KML)Keyhole Markup Language (KML)

KMLKML ……
•• formatformat toto displaydisplay geographicgeographic datadata inin anan

EarthEarth browserbrowser, , 
suchsuch asas GoogleGoogle EarthEarth, , GoogleGoogle MapsMaps, , andand
GoogleGoogle MapsMaps forfor mobilemobile

•• to be adopted by to be adopted by OGCOGC
•• it it isis basedbased onon thethe XML XML standardstandard

emphasis on the emphasis on the visualizationvisualization
•• it describesit describes……

Content + Map Symbols + View point + Content + Map Symbols + View point + ……
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Keyhole Markup Language (KML)Keyhole Markup Language (KML)

A A KML KML filefile can be created can be created ……
•• withwith thethe GoogleGoogle EarthEarth useruser interfaceinterface, , oror
•• from scratch from scratch ……

useuse anan XML XML oror simplesimple texttext editoreditor toto enterenter
""rawraw" KML" KML

KMZKMZ……
•• KML KML filesfiles andand theirtheir relatedrelated imagesimages ((ifif

anyany) ) cancan bebe compressedcompressed usingusing thethe ZIP ZIP 
formatformat intointo KMZ KMZ archivesarchives
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Keyhole Markup Language (KML)Keyhole Markup Language (KML)

How to sHow to sharehare KML KML andand KMZ KMZ filesfiles……
•• youyou cancan ee--mailmail themthem, , 
•• hosthost themthem locallylocally forfor sharingsharing withinwithin a a 

privateprivate internetinternet, , oror
•• hosthost themthem publiclypublicly onon a a webweb serverserver

EarthEarth browsersbrowsers ……
•• suchsuch asas GoogleGoogle EarthEarth can can displaydisplay KML KML 

filesfiles
JustJust asas webweb browsersbrowsers displaydisplay HTML HTML filesfiles
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Keyhole Markup Language (KML)Keyhole Markup Language (KML)

KML SpecificationsKML Specifications……
http://code.google.com/apis/kml/documentation/kml_tags_21.htmlhttp://code.google.com/apis/kml/documentation/kml_tags_21.html
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Keyhole Markup Language (KML)Keyhole Markup Language (KML)

KML SamplesKML Samples……
http://http://code.google.com/apis/kml/documentation/KML_Samples.kmlcode.google.com/apis/kml/documentation/KML_Samples.kml
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Content + Map Symbols + View point + Content + Map Symbols + View point + ……

Keyhole Markup Language (KML)Keyhole Markup Language (KML)
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Part I: TheoryPart I: Theory
1.1. Publishing Maps on the WebPublishing Maps on the Web
2.2. XMLXML--based languages for Geography and Mappingbased languages for Geography and Mapping

3.3. Web Services for MappingWeb Services for Mapping
•• OGC SpecificationsOGC Specifications

•• WMS WMS –– Web Map ServiceWeb Map Service
•• WFS WFS –– Web Feature ServiceWeb Feature Service

ICIW 2008 – The Third International Conference on
Internet and Web Applications and Services

June 8-13, 2008 - Athens, Greece
Tutorial: Web Services for Mapping
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Web ServicesWeb Services

DefinitionDefinition……
•• …… any service that is available over the any service that is available over the 

Internet Internet 
•• …… uses a standardized XML messaging uses a standardized XML messaging 

systemsystem
•• …… it isnit isn’’t tied to one operating system or t tied to one operating system or 

programming languageprogramming language
(E. (E. CeramiCerami, 2005), 2005)
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Web ServicesWeb Services

HTTPHTTP
•• Internet transfer protocolInternet transfer protocol

XMLXML
•• Communication languageCommunication language

Coupling {HTTP + XML}Coupling {HTTP + XML}
•• allows the Internet to act as a communication allows the Internet to act as a communication 

network between applications network between applications 
•• …… not just a service for sharing web not just a service for sharing web 

applicationsapplications
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Web ServicesWeb Services

SignificanceSignificance……
•• InteroperabilityInteroperability……

between applications, which were developed between applications, which were developed 
independentlyindependently

Web services standards Web services standards ……
{XML{XML--RCP, UDDI, WSDL, SOAP RCP, UDDI, WSDL, SOAP ……}}
•• Independent of Independent of ……

Programming languagesProgramming languages
Operating systemsOperating systems
PlatformsPlatforms
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Web Services for MappingWeb Services for Mapping

Web ServicesWeb Services……
•• Provide a standardized method Provide a standardized method ……

of communicating between webof communicating between web--accessible accessible 
applications applications 

•• This is especially important This is especially important ……
to mapping applications that use the to mapping applications that use the 
Internet to share dataInternet to share data
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Web Services for MappingWeb Services for Mapping

Mapping web services Mapping web services ……
•• use similar approaches and follow some use similar approaches and follow some 

common communication protocolscommon communication protocols
•• however, however, 

they are maintained independent of the web they are maintained independent of the web 
services in generalservices in general

•• hence, hence, 
they are different from the general services they are different from the general services 
a web developer may be familiar witha web developer may be familiar with
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Web Services for MappingWeb Services for Mapping

All about All about ……
•• Sharing geoSharing geo--information through mapsinformation through maps

They fill two rolesThey fill two roles……
1.1. Accessing remote data sources as Accessing remote data sources as 

consumerconsumer
2.2. Serving up or sharing data as a Serving up or sharing data as a 

providerprovider
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Web Services for MappingWeb Services for Mapping

Easy to useEasy to use……
•• They donThey don’’t require to know t require to know 

a bunch of details about how requests are a bunch of details about how requests are 
made or sentmade or sent

•• Accessing a remote server Accessing a remote server ……
Requires some specific knowledge about Requires some specific knowledge about 
the data sourcethe data source
•• Data layers, data format Data layers, data format 

•• Sharing your own data Sharing your own data ……
Requires a few additions to the application Requires a few additions to the application 
so that others can access the dataso that others can access the data
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Web Services for MappingWeb Services for Mapping
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OGC OGC SpecificationsSpecifications

Open Geospatial ConsortiumOpen Geospatial Consortium
http://opengeospatial.orghttp://opengeospatial.org

•• Develops the specificationsDevelops the specifications
{ WMS, WFS, WCS, WMC, SLD, GML }{ WMS, WFS, WCS, WMC, SLD, GML }

•• Focus on the specifications for sharing Focus on the specifications for sharing 
data data 
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OGC OGC SpecificationsSpecifications

Requests sent via URLRequests sent via URL……
•• parameters are included in the URL after a parameters are included in the URL after a 

question mark (?), each separated by question mark (?), each separated by 
ampersands (&)ampersands (&)

egeg., ., ““GETGET”” methodmethod
Example URL:Example URL:

http://atlas.gc.ca/cgihttp://atlas.gc.ca/cgi--bin/atlaswms_enbin/atlaswms_en??
REQUEST=REQUEST=GetCapabilitiesGetCapabilities

•• Response can be Response can be ……
an XML document (an XML document (GetCapabilitiesGetCapabilities, , GetFeatureGetFeature) or) or
an image (an image (GetMapGetMap))
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OGC OGC SpecificationsSpecifications

Requests sent via URLRequests sent via URL……
•• Typical requests Typical requests ……

GetCapabilitiesGetCapabilities
•• What do you offer ?What do you offer ?

GetMapGetMap
•• Give me the map as an image Give me the map as an image 

GetFeaturesGetFeatures
•• Give me the map features (as objects)Give me the map features (as objects)

GetFeatureInfoGetFeatureInfo
•• Give me the attribute values of a featureGive me the attribute values of a feature
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OGC OGC SpecificationsSpecifications

Web Map Service (WMS)Web Map Service (WMS)
•• provides a way to send provides a way to send map imagesmap images

over the Webover the Web
•• GetMapGetMap request request ……

Requesting a map from remote sources that Requesting a map from remote sources that 
have a WMS availablehave a WMS available
a set of parameters and options must be a set of parameters and options must be 
defined (regarding the map content and defined (regarding the map content and 
look)look)
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OGC OGC SpecificationsSpecifications

Web Map Service (WMS)Web Map Service (WMS)

http:http:////wms.jpl.nasa.govwms.jpl.nasa.gov
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OGC OGC SpecificationsSpecifications

Web Map Service (WMS)Web Map Service (WMS)
•• GetCapabilitiesGetCapabilities request request ……

http://http://wms.jpl.nasa.gov/wms.cgiwms.jpl.nasa.gov/wms.cgi??
request=request=GetCapabilitiesGetCapabilities

•• What do you offer ???What do you offer ???
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OGC OGC SpecificationsSpecifications
Web Map Service (WMS)Web Map Service (WMS)
•• GetCapabilitiesGetCapabilities request request ……
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OGC OGC SpecificationsSpecifications

Web Map Service (WMS)Web Map Service (WMS)
•• GetCapabilitiesGetCapabilities request request ……
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OGC OGC SpecificationsSpecifications

Web Map Service (WMS)Web Map Service (WMS)
•• GetMapGetMap request request ……

http:http:////wms.jpl.nasa.govwms.jpl.nasa.gov//wms.cgiwms.cgi??
request=GetMaprequest=GetMap
&&service=WMSservice=WMS
&version=1.1.1&version=1.1.1
&srs=EPSG:4326&srs=EPSG:4326
&&format=imageformat=image//jpegjpeg
&&stylesstyles==
&&bboxbbox==--180,180,--90,180,9090,180,90
&width=600&width=600
&height=300&height=300
&&layers=global_mosaiclayers=global_mosaic
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OGC OGC SpecificationsSpecifications

Web Map Service (WMS)Web Map Service (WMS)
•• GetMapGetMap request request ……

http:http:////wms.jpl.nasa.govwms.jpl.nasa.gov//wms.cgiwms.cgi??
request=GetMaprequest=GetMap
&&service=WMSservice=WMS
&version=1.1.1&version=1.1.1
&srs=EPSG:4326&srs=EPSG:4326
&&format=imageformat=image//jpegjpeg
&&stylesstyles==
&bbox=2&bbox=233,3,37.57.5,2,255,38,38.5.5
&width=600&width=600
&height=300&height=300
&&layers=global_mosaiclayers=global_mosaic
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OGC OGC SpecificationsSpecifications

Web Feature Service (WFS)Web Feature Service (WFS)
•• the actual the actual feature datafeature data is returned to is returned to 

the client (in GML)the client (in GML)

•• WMS (WMS (vsvs) WFS) WFS
WMS returns a map imageWMS returns a map image
WFS returns geographic features WFS returns geographic features 
(geometries and thematic data)(geometries and thematic data)
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OGC OGC SpecificationsSpecifications

Web Feature Service (WFS)Web Feature Service (WFS)
http://map.ns.ec.gc.ca/envdat/map.aspxhttp://map.ns.ec.gc.ca/envdat/map.aspx
?service=WFS?service=WFS
&version=1.0.0&version=1.0.0
&request=&request=GetCapabilitiesGetCapabilities

•• What do you offer ???What do you offer ???
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OGC OGC SpecificationsSpecifications

Web Feature Service (WFS)Web Feature Service (WFS)
<?xml version="1.0" encoding="ISO-8859-1" ?> 
-<WFS_Capabilities version="1.0.0" updateSequence="0" xmlns="http://www.opengis.net/wfs" 
xmlns:ogc="http://www.opengis.net/ogc" xmlns:xsi="http://www.w3.org/2001/XMLSchema-
instance" xsi:schemaLocation="http://www.opengis.net/wfs
http://schemas.opengis.net/wfs/1.0.0/WFS-capabilities.xsd"> 
<Service>
<Name>MapServer WFS</Name> 
<Title>Newfoundland and Labrador Water Quality Stations</Title> 
<Abstract>ENVIRODAT is a repository of water quality information including chemical, physical, 

biological, and selected hydrometric data which are stored for surface, groundwater, wastewater, 
precipitation and various other water types</Abstract> 
…
</Service>

…
<FeatureType>
<Name>envirodat</Name> 
<Title>ENVIRODAT - Atlantic Region Water Quality Chemistry Database</Title> 
<SRS>EPSG:4326</SRS> 
<LatLongBoundingBox minx="-64.6622" miny="46.7594" maxx="-52.6808" maxy="55.2333" /> 
<MetadataURL type="FGDC" 

format="TXT">http://geodiscover.cgdi.ca/gdp/search?language=en&action=entrySummary&entryT
ype=productCollection&entryId=14413&entryLang=en</MetadataURL> 
</FeatureType>
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OGC OGC SpecificationsSpecifications

The Web Feature Service (WFS)…
•GetFeature request

http://localhost/cgi-bin/mapserv.exe?
map=/ms4w/apps/ITE/htdocs/WFS/infocharta.map&
SERVICE=WFS&VERSION=1.0.0&
REQUEST=GetFeature&
typename=odiko_irakliou
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OGC OGC SpecificationsSpecifications
The Web Feature Service (WFS)…
• GetFeature request
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Part II: PracticePart II: Practice

4.4. Mapping Servers/Services on the Mapping Servers/Services on the 
WebWeb
•• ICEDS ServerICEDS Server
•• GeoNamesGeoNames Web ServiceWeb Service
•• Google EarthGoogle Earth’’s Technologys Technology

5.5. Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)
6.6. TheThe HeraklionHeraklion SDI SDI WebWeb ServicesServices

ICIW 2008 – The Third International Conference on
Internet and Web Applications and Services

June 8-13, 2008 - Athens, Greece
Tutorial: Web Services for Mapping
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ICEDS ServerICEDS Server
ICEDSICEDS……
•• Integrated CEOS European Data ServerIntegrated CEOS European Data Server
•• CEOSCEOS……

Committee on Earth Observing Satellites Committee on Earth Observing Satellites 

Motivation / Data SourcesMotivation / Data Sources……
•• CEOS CEOS LandsatLandsat and SRTM Project (CLASP)and SRTM Project (CLASP)
•• NASA has provided to UN NASA has provided to UN ……

SRTM (Shuttle Radar Topographer SRTM (Shuttle Radar Topographer MapperMapper) and 3 ) and 3 
sets of sets of orthorectifiedorthorectified LandsatLandsat scenes scenes 

•• The UN wish The UN wish ……
to to maximisemaximise access to these data to all of its agenciesaccess to these data to all of its agencies
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ICEDS ServerICEDS Server
Web ServiceWeb Service……
•• Developed byDeveloped by……

University College London University College London –– Dept. of Dept. of GeomaticsGeomatics Eng.Eng.
ESYS plcESYS plc

•• Funded byFunded by……
British National Space Center (BNSC)British National Space Center (BNSC)

FunctionalityFunctionality……
•• OnOn--line access to line access to ……

a global SRTM Digital Elevation Model a global SRTM Digital Elevation Model 
LandsatLandsat satellite imagery for Africa and Europesatellite imagery for Africa and Europe
Other information layersOther information layers

http://iceds.ge.ucl.ac.uk/
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ICEDS ServerICEDS Server

RAID ServerRAID Server
•• 1.7TB 1.7TB capacitycapacity; ; dualdual AthlonAthlon MP 2400+ MP 2400+ 

processorsprocessors;; 1 1 GbGb ofof RAMRAM
MandrakeMandrake LinuxLinux 99
ApacheApache WebWeb Server Server 
•• TomcatTomcat servletservlet containercontainer
UUMNMN MapServerMapServer ((verver 4.4.14.4.1) () (OSGeoOSGeo))
Ionic Ionic RedSpiderRedSpider web mapping web mapping s/ws/w
•• Commercial packageCommercial package
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ICEDS ServerICEDS Server

PurelyPurely OGCOGC--basedbased servicesservices
•• HenceHence separationseparation ofof clientclient andand server(sserver(s))

ICEDS ICEDS clientclient ……
•• basedbased onon IonicIonic’’ss GAF GAF clientclient
•• HTML + HTML + JavascriptJavascript onlyonly

GoodGood browserbrowser compatibilitycompatibility……
•• PC & PC & MacMac IE,IE,

MozillaMozilla//FirefoxFirefox//SeamonkeySeamonkey, , MacMac SafariSafari



121121

ICEDS ServerICEDS Server

Typical WMS requestTypical WMS request

http://iceds.ge.ucl.ac.uk/cgi-bin/icedswms?
VERSION=1.1.1&
REQUEST=GetMap&
SRS=EPSG:4326&
BBOX=-30,35,112.86,65&
WIDTH=600&HEIGHT=420&
LAYERS=LANDSAT5&
FORMAT=image/jpeg&BGCOLOR=0xffffff&
TRANSPARENT=TRUE&
EXCEPTIONS=application/vnd.ogc.se_inimage
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Landsat
images

Nightime
lights
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Natural 
Hazards
(earthquakes,
Volvanos, plates)

Clouds
(custom/current 

weather)
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ICEDS Server & GEICEDS Server & GE

Add ICEDS layers to Google Earth Add ICEDS layers to Google Earth 

Add > 
Image Overlay > 
WMS Layer
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129129Earthquakes, Volcanos and Plate Boundaries



130130The gazetteer tool
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GeoNamesGeoNames Web ServiceWeb Service
Feature Feature DensityDensity MapMap ……
•• brightbright partsparts

highhigh densitydensity areasareas ((lotlot ofof featuresfeatures perper kmkm²²))

•• darkdark partsparts
regionsregions withwith nono oror onlyonly fewfew featuresfeatures
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GeoNamesGeoNames Web ServiceWeb Service
TheThe GeoNamesGeoNames databasedatabase ……
•• isis availableavailable forfor downloaddownload freefree ofof chargecharge
•• ItIt containscontains ……

overover 88 millionmillion geographicalgeographical namesnames
consistsconsists ofof 6.5 6.5 millionmillion uniqueunique featuresfeatures

•• whereofwhereof 2.2 2.2 millionmillion populatedpopulated placesplaces andand
•• 1.8 1.8 millionmillion alternatealternate namesnames. . 

•• AllAll featuresfeatures areare categorizedcategorized ……
intointo 99 feature feature classesclasses
furtherfurther subcategorizedsubcategorized intointo 645 645 feature feature codescodes

http://www.geonames.org/
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GeoNamesGeoNames Web ServiceWeb Service
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GeoNamesGeoNames Web ServiceWeb Service
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GeoNamesGeoNames Web ServiceWeb Service

The 9 
categories
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GeoNamesGeoNames Web ServiceWeb Service
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GeoNamesGeoNames Web ServiceWeb Service
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GeoNamesGeoNames Web ServiceWeb Service
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GeoNamesGeoNames Web ServiceWeb Service
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GeoNamesGeoNames Web ServiceWeb Service
http://ws.geonames.org/cities?
north=38.3&
south=37.6&
east=24.1&
west=23.0
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GeoNamesGeoNames Web ServiceWeb Service
http://ws.geonames.org/findNearbyPlaceName?
lat=37.82&
lng=23.78
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GeoNamesGeoNames Web ServiceWeb Service
http://ws.geonames.org/gtopo30?
lat=37.82&
lng=23.78

http://ws.geonames.org/timezone?
lat=37.82&
lng=23.78
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GoogleGoogle Earth'sEarth's technologytechnology

Explore Google Earth DatabaseExplore Google Earth Database……
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GoogleGoogle Earth'sEarth's technologytechnology

Google Earth provides …
• images/photographs cover the entire globe
• taken sometime during the last three years

updated on a rolling basis

• resolution varies from place to place
allows the user to see major geographic features and
man-made development (towns and major roads)
for most of the major cities in US, Canada, Western
Europe, and UK the resolution is high

• 15cm to 1m (details for buildings, cars, humans)
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GoogleGoogle Earth'sEarth's technologytechnology

The coordinate system used …
• the standard WGS84 datum
All images / photographs …
• are geo-referenced to this system 
All terrain data / GIS data …
• also stored and represented in this 

datum
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Google EarthGoogle Earth’’s Databases Database
Data provided by Google Earth Data provided by Google Earth ……
•• is mainly retrieved from Google Maps and is mainly retrieved from Google Maps and 
•• several satellite and aerial datasets several satellite and aerial datasets 

including private Keyhole imagesincluding private Keyhole images
DTM by NASADTM by NASA’’s Shuttle Radar Topography Mission s Shuttle Radar Topography Mission 

Google Maps Google Maps ……
•• is a Web map server maintained by Googleis a Web map server maintained by Google

such as such as MapquestMapquest or or Yahoo!MapsYahoo!Maps
•• provides provides ……

highhigh--resolution satellite imagery and aerial resolution satellite imagery and aerial 
photographyphotography
International streetInternational street--level datasetslevel datasets
many other mapmany other map--based servicesbased services
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Google MapsGoogle Maps
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GGoogleoogle Earth Client Earth Client 

Google Earth Client Google Earth Client ……
•• a 3D visualization of a 3D visualization of 

the earththe earth
…… and more and more 

•• integrates, organizes and publishes integrates, organizes and publishes 
location data on Google Mapslocation data on Google Maps
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GGoogleoogle Earth Client Earth Client 
http://earth.google.com/
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http://bbs.keyhole.com/ubb/download.php?Number=622056



164164

Google Maps APIGoogle Maps API

Allows Google MapsAllows Google Maps + user + user datadata
•• beingbeing integratedintegrated intointo webweb--basedbased

applicationsapplications
•• viewedviewed byby anyany useruser, , regardlessregardless ofof theirtheir

clientclient softwaresoftware
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Google Maps APIGoogle Maps API

API API ……
•• AApplicationpplication PProgrammingrogramming IInterfacenterface
•• AA sourcesource codecode interfaceinterface thatthat anan……

operatingoperating systemsystem, , 
librarylibrary oror
serviceservice

…… providesprovides toto supportsupport requestsrequests mademade byby
computercomputer programsprograms
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Google Maps APIGoogle Maps API

GoogleGoogle Maps APIMaps API
•• createdcreated by by GoogleGoogle
•• toto facilitatefacilitate developersdevelopers integratingintegrating

GoogleGoogle MapsMaps intointo theirtheir webweb sitessites withwith
theirtheir ownown datadata pointspoints

•• ItIt isis a a freefree serviceservice
currentlycurrently doesdoes notnot containcontain adsads,,
GoogleGoogle reservereserveSS thethe rightright toto displaydisplay adsads inin
thethe futurefuture



167167

Google Maps APIGoogle Maps API

LLetsets youyou embedembed GoogleGoogle MapsMaps ……
•• inin webweb pagespages
•• withwith JavaScript JavaScript 

PProvidesrovides a a numbernumber ofof utilitiesutilities forfor
•• manipulatingmanipulating mapsmaps
•• addingadding contentcontent toto thethe mapmap

throughthrough a a varietyvariety ofof servicesservices
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Google Maps APIGoogle Maps API

Mapping Mashups…
1. the Google Map API along with others
2. the Web 2.0 technologies
… lead to an expansion of the so-called

mapping mashups
Mashup is…

• a website or Web application that
uses content from more than one source
to create a completely new Web service
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Google Maps APIGoogle Maps API

Mapping Mashups…
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Google Maps APIGoogle Maps API

TheThe fullfull GoogleGoogle MapsMaps ……
•• can be embedded can be embedded onon anan externalexternal webweb sitesite

StartStart byby creatingcreating anan API API KeyKey
•• itit willwill bebe boundbound toto thethe webweb sitesite andand directorydirectory

CreatingCreating thethe mapmap interfaceinterface involvesinvolves……
•• addingadding thethe GoogleGoogle JavaScript JavaScript codecode toto the webthe web

pagepage, and, and
•• usingusing JavascriptJavascript functionsfunctions toto addadd pointspoints / / 

objectsobjects toto thethe mapmap
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Google Maps APIGoogle Maps API
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Google MapsGoogle Maps
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http://maps.google.com/maps/ms
?ie=UTF8&hl=en
&msa=0
&om=1
&msid=115683686283263188475.00000

1129c50cc7778752
&ll=37.972621,23.81321
&spn=0.17673,0.31929
&z=12
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<?xml version="1.0" encoding="UTF-8"?>
<kml xmlns="http://earth.google.com/kml/2.1">
<Document>
<name>HOTEL PRESIDENT</name>
<description><![CDATA[how to reach your hotel from

]]></description>
<NetworkLink>
<Url>
<name>HOTEL PRESIDENT</name>

<href>http://maps.google.com/maps/ms?ie=UTF8&amp;hl=en&amp;om
=1&amp;msa=0&amp;msid=115683686283263188475.000001129c50cc
7778752&amp;output=kml</href>

</Url>
</NetworkLink>

</Document>
</kml>
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Part II: PracticePart II: Practice
4.4. Mapping Servers/Services on the WebMapping Servers/Services on the Web

5.5. Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)
•• ArchitectureArchitecture
•• ComponentsComponents
•• Initiatives (INSPIRE)Initiatives (INSPIRE)

6.6. TheThe HeraklionHeraklion SDI SDI WebWeb ServicesServices

ICIW 2008 – The Third International Conference on
Internet and Web Applications and Services

June 8-13, 2008 - Athens, Greece
Tutorial: Web Services for Mapping
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

SDISDI’’s are s are frameworks offrameworks of……
•• policies, policies, 
•• institutional arrangements, institutional arrangements, 
•• data, data, 
•• services, services, 
•• technologies, and technologies, and 
•• people people 

with a common scopewith a common scope……
•• to promote the to promote the accessibility accessibility and and usabilityusability of of 

geospatial content (data and services)geospatial content (data and services)
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

SDISDI’’s are s are built atbuilt at……
•• regionalregional
•• national or national or 
•• international level international level 

The participating organizations have The participating organizations have 
agreed on the adoption of commonagreed on the adoption of common……
•• vocabularies, vocabularies, 
•• practices, practices, 
•• standards, standards, 
•• technical specifications and technical specifications and 
•• operational componentsoperational components



184184

Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

SDI is NOT a simple data repositorySDI is NOT a simple data repository……
An SDI hostsAn SDI hosts……
•• geographic geographic contentcontent (data and services)(data and services)
•• sufficient description of this content sufficient description of this content 

((metadatametadata))
•• effective methods to discover and evaluate this effective methods to discover and evaluate this 

content (content (data catalogsdata catalogs))
•• tools to visualize the data (tools to visualize the data (web mappingweb mapping))
•• servicesservices and and software toolssoftware tools to support to support 

specific application domainsspecific application domains
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

A threeA three--tier architecturetier architecture……
 

Users and Applications 

Discovery & retrieval services 

Geospatial data 

top layer 

middle layer 

bottom layer 
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

The development of an SDI The development of an SDI ……
•• supported by a set of sophisticated supported by a set of sophisticated 

(1)software systems and tools(1)software systems and tools and and 
•• must be compatible with a series of must be compatible with a series of 

(2)standards and specifications(2)standards and specifications

……in order to assure the in order to assure the interoperabilityinteroperability
between repositories with geospatial between repositories with geospatial 
contentcontent
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

(1) Software Systems & Tools(1) Software Systems & Tools……
•• Commercial GIS packages Commercial GIS packages ……

may support the development of high may support the development of high 
quality quality SDIsSDIs

•• Open SourceOpen Source Geospatial software Geospatial software ……
is now able to address the needs of is now able to address the needs of 
geoscientists and professionals (geoscientists and professionals (OSGeoOSGeo))
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

(2) Geospatial standards/specifications(2) Geospatial standards/specifications
•• the Open Geospatial Consortium (OGC) the Open Geospatial Consortium (OGC) 
•• the World Wide Web Consortium (W3C)the World Wide Web Consortium (W3C)
•• the International Organization for the International Organization for 

Standardization (ISO) Standardization (ISO) 

…… have already developed rich standards have already developed rich standards 
and specifications to support the and specifications to support the 
interoperability between repositories interoperability between repositories 
with geospatial contentwith geospatial content
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

SDI supports SDI supports ……
•• many users many users 

(web clients)(web clients)
•• many providers many providers 

(web servers)(web servers)
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

SDI data/metadata/catalog servicesSDI data/metadata/catalog services
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

““SDI InitiativesSDI Initiatives””
• any national, regional, and international 

programs and projects
• “working to improve access to available 

spatial data, promote its reuse, and 
ensure that additional investment in 
spatial information collection and 
management results in an ever 
growing, readily available and useable 
pool of spatial information”
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

http://www.ec-gis.org/inspire/
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Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

The need for the INSPIRE initiative
• The general situation on spatial information in Europe is one of

fragmentation of datasets and sources, gaps in availability, lack of
harmonisation between datasets at different geographical scales and
duplication of information collection. These problems make it
difficult to identify, access and use data that is available. 

The INSPIRE Concept
• INSPIRE is ambitious. The initiative intends to trigger the creation of

a European spatial information infrastructure that delivers to the
users integrated spatial information services. These services should
allow the users to identify and access spatial or geographical
information from a wide range of sources, from the local level to
the global level, in an inter-operable way for a variety of uses. The
target users of INSPIRE include policy-makers, planners and
managers at European, national and local level and the citizens and
their organisations. Possible services are the visualisation of
information layers, overlay of information from different sources, 
spatial and temporal analysis, etc.
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Part II: PracticePart II: Practice
4.4. Mapping Servers/Services on the WebMapping Servers/Services on the Web
5.5. Spatial Data Infrastructures (SDI)Spatial Data Infrastructures (SDI)

6.6. TheThe HeraklionHeraklion SDI SDI WebWeb ServicesServices
SDI SDI ArchitectureArchitecture andand SoftwareSoftware SystemsSystems
TheThe WMS, WFS, WCS WMS, WFS, WCS andand KML KML ServersServers
TheThe WebWeb ClientClient ApplicationApplication
TheThe MashupsMashups
TheThe WebWeb CatalogCatalog ServerServer

ICIW 2008 – The Third International Conference on
Internet and Web Applications and Services

June 8-13, 2008 - Athens, Greece
Tutorial: Web Services for Mapping
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The The HeraklionHeraklion SDISDI

A regional SDI …
• has recently been developed for the 

Heraklion Prefecture in Crete, Greece
• using merely …

Geographic Free and Open Source Software 
(GeoFOSS)

http://heraklion-sdi.dynalias.net/coastatlas/index-en.html
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HeraklionHeraklion SDISDI

This SDI is …
• compatible with the geospatial 

standards and specifications introduced 
by the Open Geospatial Consortium 
(OGC), and 

• serves the geospatial content through 
widely accepted web services (e.g., 
WMS, WFS, WCS and CSW)

http://heraklion-sdi.dynalias.net/coastatlas/index-en.html
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HeraklionHeraklion SDISDI

Public Datasets Public Datasets ……



198198

ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…

 

Desktop Client 
QuantumGIS, GoogleEarth 

Web Client 
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Map Server 
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems

The geospatial layers of the SDI are 
served using …
• Services: WMS, WFS, WCS 
• Languages: GML, KML 
• Standards: ISO19115/139
They are visualized via …
• a web application (web client)
• a desktop GIS / GE (desktop client)
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems

Open Source Software Systems…

ht
tp
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems

OSGeo…
• The Open Source Geospatial

Foundation…
has been created to support and
build the highest-quality open 
source geospatial software

• The foundation's goal is….
to encourage the use and
collaborative development of
community-led projects

http://www.osgeo.org/
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems

Software Systems…
• Apache Web Server (http://www.apache.org) 

in the role of the Web Server.
• OpenLayers JavaScript Library

(http://openlayers.org) in the role of the Web 
Client (Interface).

• QuantumGIS (http://www.qgis.org) in the role 
of the Desktop Client.

• GoogleEarth (http://earth.google.com) in the 
role of the Desktop Client (for the KML files).
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems

Software Systems… (cont’)
• UMN MapServer

(http://mapserver.gis.umn.edu) in the role of 
the Map Server.

• GeoNetwork Opensource (http://geonetwork-
opensource.org) in the role of the Catalog 
Server.

• GDAL/OGR (http://www.gdal.org) in the role 
of the Geospatial Library.

• Postgresql/PostGIS (http://www.postgis.org) 
in the role of the Spatial Database Server.
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI

The GeoThe Geo--DatabasesDatabases……
SDI Public Layers

Shapefiles
(Vector)

PostgreSQL/
PostGIS

GDAL/OGR

GeoTiff
(Raster) 

File System
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI

The middle layerThe middle layer……
•• provides the provides the Direct Access InterfaceDirect Access Interface

to the geospatial content that resides in the to the geospatial content that resides in the 
spatial database serverspatial database server

•• The Direct Access Interface The Direct Access Interface ……
may support effectivelymay support effectively……

•• the querying and the querying and 
•• the analysis the analysis 
…… of the geospatial content using SQL statementsof the geospatial content using SQL statements
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HeraklionHeraklion SDISDI

The The Direct Access InterfaceDirect Access Interface……
•• Example queriesExample queries……



209209

• Table of Municipalities: “dhmoi_irakliou” (type: multi_polygon) 
 

SELECT gid, NAMF_EN, POP_01, AsText(the_geom) 
FROM dhmoi_irakliou; 

 
gid 
(identifier) 

NAMF_EN 
(municipality name) 

POP_01 
(population in 2001) 

the_geom 
(geometry column) 

1 Municipality Of Irakleio 137711 MULTIPOLYGON(…) 
2 Municipality Of Agia Varvara 5310 MULTIPOLYGON(…) 
3 Municipality Of Arkalochori  10897 MULTIPOLYGON(…) 
4 Municipality Of Archanes 4548 MULTIPOLYGON(…) 
… … … … 

26 rows 
 

• Table of Cities/Villages: “oikismoi_irakliou” (type: point) 
 

SELECT gid, NAMEENG, POP01, AsText(the_geom) 
FROM oikismoi_irakliou; 
 
gid 
(identifier) 

NAMEENG 
(city/village name) 

POP01 
(population in 2001) 

the_geom 
(geometry column) 

1 Agia Pelagia 553 POINT(592221 3918593) 
2 Paralia Fodele 99 POINT(586237 3917962) 
3 Achlada 119 POINT(589949 3917093) 
4 Fodele 540 POINT(586850 3915575) 
… … … … 
400 rows 

 
• Table of Road Network: “odiko_irakliou” (type: multi_linestring) 

 
SELECT gid, SPEED, EU_CODE, AsText(the_geom) 
FROM odiko_irakliou;  
 

gid 
(identifier) 

SPEED 
(speed limit) 

EU_CODE 
(E75 for national roads) 

the_geom 
(geometry column) 

1 50  MULTILINESTRING(…)
2 50  MULTILINESTRING(…)
3 80 E75 MULTILINESTRING(…)
4 70 E75 MULTILINESTRING(…)
… … … … 
12228 rows 
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Query 1: Find how many cities there are per municipality. 
SQL Statement Output 
SELECT r.NAMF_EN as Municipality,  
   count(m.the_geom) as Number 
FROM dhmoi_irakliou AS r,  
     oikismoi_irakliou AS m 
WHERE intersects(r.the_geom, m.the_geom) 
GROUP BY r.NAMF_EN 
ORDER BY number_of_cities DESC; 

Municipality                | Number 
----------------------------+--------- 
Municipality Of Viannos     | 46 
Municipality Of Arkalochori | 40 
Municipality Of Asterousia  | 28 
Municipality Of Gortyna     | 26 
Municipality Of Kasteelli   | 24 
… 

 
Query 2: What is the length of roads fully contained within each municipality? Report only the 5 largest. 
SQL Statement Output 
SELECT m.NAMF_EN as Municipality, 
 sum(length(r.the_geom))/1000 as Roads_km 
FROM odiko_irakliou AS r,  
     dhmoi_irakliou AS m 
WHERE r.the_geom && m.the_geom 
AND contains(m.the_geom,r.the_geom) 
GROUP BY m.NAMF_EN 
ORDER BY roads_km DESC 
LIMIT 5; 

Municipality                | Roads_km 
----------------------------+--------- 
Municipality Of Irakleio    | 595.440 
Municipality Of Gazi        | 200.706 
Municipality Of Arkalochori | 147.853 
Municipality Of Asterousia  | 146.120 
Municipality Of Viannos     | 137.159 
----------------------------+--------- 
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Query 3: Find the road segments intersected by the municipality of Arkalochori 
SQL Statement Output 
CREATE TABLE "ark_roads"  
  (gid serial PRIMARY KEY,"id" int4); 
SELECT AddGeometryColumn('','ark_roads', 
  'the_geom','2100','MULTILINESTRING',2); 
INSERT INTO ark_roads(id, the_geom) 
SELECT r.gid, r.the_geom 
FROM odiko_irakliou AS r,  
     dhmoi_irakliou AS m 
WHERE r.the_geom && m.the_geom 
AND intersects(m.the_geom,r.the_geom) 
AND m.NAMF_EN =  
    'Municipality Of Arkalochori'; 

 
 

Query 4: Find the neighbors (with a common border) of the municipality of Arkalochori. 
SQL Statement Output 
CREATE TABLE "ark_neigh"  
  (gid serial PRIMARY KEY,"id" int4); 
SELECT AddGeometryColumn('','ark_neigh', 
  'the_geom','2100','MULTIPOLYGON',2); 
INSERT INTO ark_neigh (id, the_geom) 
SELECT n.gid, n.the_geom 
FROM dhmoi_irakliou as m,  
     dhmoi_irakliou as n 
WHERE m.NAMF_EN =  
      'Municipality Of Arkalochori' 
AND Touches(m.the_geom, n.the_geom); 
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HeraklionHeraklion SDISDI
The Web page…
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI
The Web Map Service (WMS)…
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI
The Web Map Service (WMS)…
• maps served as images

GetCapabilities request

http://localhost/cgi-bin/mapserv.exe?
map=/ms4w/apps/ITE/htdocs/WMS/infocharta.map&
SERVICE=WMS&
REQUEST=GetCapabilities
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HeraklionHeraklion SDISDI
The Web Map Service (WMS)…
• GetMap request

http://localhost/cgi-bin/mapserv.exe?
map=/ms4w/apps/ITE/htdocs/WMS/infocharta.map&
SERVICE=WMS&VERSION=1.1.1&
REQUEST=GetMap&
LAYERS=odiko_irakliou&
BBOX=553530,3864020,653540,3925230&
STYLES=&
SRS=EPSG:2100&
WIDTH=500&HEIGHT=306&
FORMAT=image/png
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI
The Web Map Service (WMS)…
• QGIS: Connect to the WMS
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HeraklionHeraklion SDISDI
The Web Feature Service (WFS)…



221221

ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI
The Web Feature Service (WFS)…
•data served in GML

GetCapabilities request

http://localhost/cgi-bin/mapserv.exe?
map=/ms4w/apps/ITE/htdocs/WFS/infocharta.map&
SERVICE=WFS&
VERSION=1.0.0&
REQUEST=GetCapabilities
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HeraklionHeraklion SDISDI
The Web Feature Service (WFS)…
•GetFeature request

http://localhost/cgi-bin/mapserv.exe?
map=/ms4w/apps/ITE/htdocs/WFS/infocharta.map&
SERVICE=WFS&VERSION=1.0.0&
REQUEST=GetFeature&
typename=odiko_irakliou
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HeraklionHeraklion SDISDI
The Web Feature Service (WFS)…
• GetFeature request
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI
The Web Feature Service (WFS)…
• QGIS: Connect to the WFS
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HeraklionHeraklion SDISDI
The Web Coverage Service (WCS)…
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI
The KML Server…
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HeraklionHeraklion SDISDI
The Web Client Application …
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ArchitectureArchitecture && SoftwareSoftware SystemsSystems
The architecture…
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HeraklionHeraklion SDISDI
The Web Client Application …
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The Web Map Service (WMS)…
• GetFeatureInfo request

dhmoi_irakliou.getFullRequestString({
REQUEST: "GetFeatureInfo",
EXCEPTIONS: "application/vnd.ogc.se_xml",
BBOX: dhmoi_irakliou.map.getExtent().toBBOX(),
X: e.xy.x, Y: e.xy.y,
INFO_FORMAT: "text/html",
FONT: "c:/ms4w/fontlist/times.ttf", 
ENCODING: "ISO-8859-7",
QUERY_LAYERS: dhmoi_irakliou.params.LAYERS,
WIDTH: dhmoi_irakliou.map.size.w, 
HEIGHT: dhmoi_irakliou.map.size.h});
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Mashups …
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Mashups …

Base Map: Google Satellite
Layers: Municipalities, Road Network, Buildings
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Mashups …

Base Map: Google Map
Layers: Municipalities, Road Network
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HeraklionHeraklion SDISDI
Mashups …

Base Map: Orthophoto Map
Layers: Municipalities, Towns, Road Network
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Mashups …

Base Map: ICEDS (WMS)
Layers: Geology, Urban areas, Towns, Lakes
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The Catalog Server …
• Heraklion SDI accommodates…

a wide digital content of various types 
and formats

• geospatial data layers
• satellite images 
• web mapping applications and services 
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The Catalog Server …
• to make this content accessible on the 

web and assure its usability, 
appropriate metadata items must be 
generated
a data catalog server is needed 

• to make the metadata items available on the web 
• support the efficient discovery and evaluation of 

the SDI content
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The architecture…
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HeraklionHeraklion SDISDI

The Catalog Server …
• The content items of the SDI …

have been assigned appropriate metadata 
items in XML format
according to the specification of a 
customized ISO19139 template



243243

HeraklionHeraklion SDISDI

The Catalog Server …
• … then a catalog server has been 

implemented using GeoNetwork
Opensource Server software ver. 2.1

• The configuration adopted utilizes
the PostgreSQL in the role of the DBMS 
server and 
the Apache Tomcat v5.5 in the role of the 
Web Server. 
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The Catalog Server …
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The Catalog Server …
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The Catalog Server …
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The Catalog Server …
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The Catalog Server …
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The Catalog Server …
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The Catalog Server …
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The Catalog Server …
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The Catalog Server …
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