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g Outline

« Technological trends

* |ntroduction to Web Services
* Open Standards

. OGC Standards

Web Map Services (WMS)
 Web Feature Services (WFS)
« Catalogue Service for the web (CSW)
« Web Processing Service (WPS)
« Sensor Observation Service (SOS)
* Geographic Markup Language (GML)
« Styled Layer Descriptor (SLD)

* Open Source & ESRI GIS clients & servers
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B System Integration

« Often systems exist in organisation as separate silo’s

— Even GIS applications often exist on their own

— Even less are GIS applications integrated within the overall ICT
environment and its applications, and the business processes

they support

A permit system using an Oracle database developed with PowerBuilder
software can communicate with a .NET based tax system to determine
first if a permit applicant has paid their tax bill, then if the property is

within a certain distance of a floodplain or wetland, which would in turn

determine the permit process and fees.




« By integrating with traditional IT, existing workflows and
backend systems, Gl will add value to the system

— E.g. integrate with SAP systems (accountancy)
 GIS can even become the backbone of all the
Information treated in one organisation
— E.g. City of Leuven (G@lileo)




@ SOA and Grid computing

 Client — Server Architecture

— Server “serves” the client
* Providing bits of information (first processing or processing by client)

— Typical three tier architecture
* Presentation tier: Contains user interface
« Application logic tier: Model & process GIS data
» Storage tier: Databases that store GIS data

Client Middle Ware Server




How the Web works...

Client-server model

User Requests Web Page

Request for web page from
myhouse.myisp.com
is routed to Server

Server
machine.net



— Method for systems development and integration where functionality is
grouped around business processes and packaged as interoperable

services.
— SOA also describes IT infrastructure which allows different applications to
exchange data with one another as they participate in business processes.

— The aim is a loose coupling of services with operating systems,
programming languages and other technologies which underlie applications.

Source: Wikipedia



http://en.wikipedia.org/wiki/Service-oriented_architecture
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* Minnesota Department of Nation Resources, Recreation Compass:
http://www.dnr.state.mn.us/maps/compass.htmi

« Alp-Water-Scarce, Water Management Strategies against Water Scarcity in the
Alps: http://maps.geo.sbg.ac.at:8080/aws/

« Barrow Borough Council Web Mapping:
http://webqgisl.barrowbc.qov.uk/webqis/bingis.html

« AGIV, GDI-Vlaanderen testbed: http://gditestbed.aqiv.be/

(GDI = Geografische Data Infrastructuur)

 Ruimtemonitor Vlaanderen: http://www.ruimtemonitor.be

* Intergovernmental Panel on Climate Change:

http://www.ipcc-data.org/maps/ \tm
‘g i |




g Introduction Web Services

Definition of web service (3WC):

“a software system designed to support (interoperable)
machine-to-machine interaction over a network.”

They allow us to create client/server applications.

Websites are for humans, Web Services for software

No GUI (Graphical User Interface) — only usable
within applications.

Web Services are based on XML technologies.
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= a web server

A web server is a program that serves
content (web pages, images, files, data,
etc.) using HTTP (Hypertext Transfer
Protocol).

http://example.com/some/path/page.html

Popular web servers used today: Apache
HTTP Server and Internet Information
Services (I1S).

Internet °*
Web Page Routed ’
Back To User

Request for web page from
myhouse.myisp.com
___is routed to Server

Server
machine.net

Client-server model
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- W Introduction Web Services

« Web services advantages:

— Provide interoperability between various software
applications running on different platforms

— Platform/programming language independent

— Accessible via each network supporting open standards and
protocols

— Allow software and services from different companies and
locations to be combined easily to provide an integrated
service

— Web Services is that they are self-describing

« Web Services main disadvantage:

— Overhead: transmitting data in XML is not as efficient as using
binary code. What you win in portability, you lose in efficiency.



2. Server A s capabla
of doing X!
upoi
3. How exactly should |
immoke you'?

4. Take a look at this:
WSDL

I3

5. Request aperation X
S0AP

Web Server A 6. Result of operation X
S0OAP

1. Where can | find a Web

Sernvice that does X7
ool

Globus.org



Service Description
WSDL

o

Service Invocation
SOAP

£

Transport
HTTP

Globus.org

Service Discovery: allows us to find Web Services
which meet certain requirements. UDDI =
Universal Description, Discovery, and Integration.

Service Description : once you've located a Web
Service, you can ask it to 'describe itself' and tell
you what operations it supports. WSDL = Web
Services Description Language.

Invoking/using a Web Service involves passing
messages between the client and the server.
SOAP = Simple Object Access Protocol.

Transport by HTTP (HyperText Transfer Protocol),
the same used to access conventional web pages
on the Internet.



g Sample SOAP message

(Simple Object Access Protocol)

POST /InStock HTTP/1.1

Host: www.example.org

Content-Type: application/soap+xml; charset=utf-8
Content-Length: nnn

<?xml version="1.0"?>

<soap:Envelope
xmlns:soap="http://www.w3.0rg/2003/05/soap-envelope">

<soap:Header></soap:Header>
<soap:Body>
<m:GetStockPrice xmlns:m="http://www.example.org/stock">

<m:StockName>IBM</m:StockName>
</m:GetStockPrice>

</soap:Body>
</soap:Envelope>

V. Envelope 1

SOAP-ENV: Header
J

SOAP-ENV: Body

A y

Wikipedia



% \Web Services Addressing

Q: the UDDI registry 'told' the client where the Web
Service is located. But...how exactly are Web Services
addressed?

« A:Just like web pages, but with URI’s (Uniform
Resource Identifiers)

« Example:
http://webservices.mysite.com/weather/us/\WeatherService

 (URI and URL are practically the same thing.)



». Web Standard

=~ XML: eXtensible Markup Language

« World Wide Web Consortium(W3C) recommendation
* Designed to describe data in textual format
« Define your own tags (no predefined tags like HTML)

« XML uses a Document Type Definition (DTD) or an
XML Schema to describe the data (self-descriptive)

« XML does not DO anything!
e« XML (describe data) IS NOT HTML (present data)
* Filename extension: .xml



% XML Example

<?xml version="1.0" encoding="UTF-8" 72>
<painting>
<img src="madonna.]jpg" alt="Madonna" />
<caption>This 1s Raphael's Foligno Madonna
<date>1511</date>
<date>1512</date>
</caption>
</painting>



g Outline

« Technological trends

* |ntroduction to Web Services
* Open Standards

. OGC Standards

Web Map Services (WMS)
 Web Feature Services (WFS)
« Catalogue Service for the web (CSW)
« Web Processing Service (WPS)
« Sensor Observation Service (SOS)
* Geographic Markup Language (GML)
« Styled Layer Descriptor (SLD)

* Open Source & ESRI GIS clients & servers

25



e

% Principles of Open Standards ¢

Bruce Perens (http://perens.com/OpenStandards/Definition.html)

 Availability
— Open Standards are available for all to read and implement.

« Maximize End-User Choice

— Open Standards create a fair, competitive market for
iImplementations of the standard. They do not lock the customer
In to a particular vendor or group.

* No Royalty

— Open Standards are free for all to implement, with no royalty or
fee. Certification of compliance by the standards organization
may involve a fee.



g FOSS - Free and Open Source

Software

* Free and Open Source software (FOSS)

— means that you have the right to download and look at the source
code

— For most people open source software just means that it is free.
— has nothing to do with GIS!

« Everyday examples
— Moazilla FireFox, Linux, ...



. OGC Standards

= Open Geospatial Consortium

« Foundedin 1994

« Solve the issue of spatial data sharing and
Interoperability

« Sets the standards that allow geographic systems to
Interoperate
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& \WMS — Web Map Service

As its name implies, is a service that provides maps.

Data only leaves the server as an image

Map Is rendered on the server so styling and
presentation are how the data provider chooses.

Limited client interactivity with the map.
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Web Map Server

Opengeo.org

Note: source material from which the image is generated
need not be an image

Can be a Shapefile, PostGIS database, Oracle Spatial,...



« WMS Server can do one of 3 things:

— Produce a map (as a picture)
e getMap

— Answer basic queries about the content of the map
» getFeaturelnfo (returns an XML with attributes)

— tell other programs what maps it can produce and which of
those can be queried further
« getCapabilities (returns an XML file with the metadata)



% The GetCapabilities Request (

 Examples

— http://demo.opengeo.org/geoserver/wms?
SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabilities

— http://eusoils.jrc.ec.europa.eu:80/wmsconnector/com.esri.wms.E
srimap/Eusoils WMS?request=getcapabilities&service=wms&ver
sion=1.1.1

 Response is XML file



% The GetMap Request Example (

http://demo.opengeo.org/geoserver/wms?SERVICE=
WMS&VERSION=1.1.0&REQUEST=GetMap&LAYERS=topp
:states&SRS=EPSG:4326&BBOX=-124.731,24.9506, —
66.97,49.3728FORMAT=1image/png&STYLES=WIDTH=

600&HEIGHT=255

http://demo.opengeo.org/geoserver/wms? This is the 'root' URL of the service.
SERVICE=WMS WMS service wanted

VERSION=1.1.1 This is the version of WMS service.

&REQUEST=GetMap We are requesting an map image.

&LAYERS=topp:states What layers from the service we want--can request multiple
layers.

&SRS=EPSG:4326  The projection we are requesting using the EPSG code.
&BBOX==-124.731,24.956,-66.97,49.372 Bounding box coordinates in MinX, MinY, MaxX,

MaxY format.
&WIDTH=600 Width of image we want.
&HEIGHT=255 Height of image we want.
&FORMAT=image/pgn Image type (jpeg, gif also possible)
&STYLES= Some services offer multiple styling options for layers.

&TRANSPARENT=FALSE Willimage be transparent in areas of no data (gif and png only).



 Error

<ServiceExceptionReport version="1.1.1">
<ServiceException code="">
WIDTH and HEIGHT incorrectly specified
</ServiceException>
</ServiceExceptionReport>



g The GetFeaturelnfo Request

 Example:
http://demo.opengeo.org/geoserver/ wms?SERVICE=WMS&REQUEST=
getfeatureinfo&LAYERS=topp:states&BBOX=-124.731,24.956,-
66.97,49.372&FORMAT=image/png&WIDTH=600&HEIGHT=255&X=10

0&Y=100&query_layers=topp:states

 Respons:

<?xml version="1.0" encoding="UTF-8"?>

<FeatureInfoResponse>
<FIELDS FEMALES="226581" MALES="227007" POP1999="482025"

STATE NAME="Wyoming" ID ="6" SHAPE ="[Geometry]"
_LAYERID_="O"/>
</FeatureInfoResponse>

|226581 1227007482025 ||Wyom|ng ||6 ||[Geometr~,x |||::1




2

% \WFS — Web Feature Service (

* Provides map data (GML) to a (web) client
« The client chooses style & presentational details.
« (Geospatial features

« Transactional WFS-T allows the user to add and modify
data on the server.

Feature
Request

010101010110
0111001010100
000101001010 | <y

1010101 001N
01000010101
0011010

Web Feature Server

Opengeo.org



t WFS — Web Feature Service Examp@

http://demo.opengeo.org/geoserver/wfs?SERVICE=wfs
&VERSION=1.1.0&REQUEST=GetFeature&TYPENAME=topp
:states&FEATUREID=states.39

— <wfs: Feature Collection numberOfFeatures="1" timeStamp="2010-06-29T16:34:42 179-04:00" xsi: schemalocation="httpwwrw. openplans. orgitopp
hittpeidemo. openges. orglgecserverfwizYservice="WFE 3 &version=1. 1 0&request=DescrbeFeature Type &typellame=toppe 3 Astates hitp fwww. opengis netiwis
hitpeifdemo. openges. orglgecserverfschemasiwis/ 1. 1. Ofwls zsd">
— <gml:houndedBy>=

— <gml:Envelope srsName="urnx-ogc defcra EP3G4326">
“gml:lowerCormer=40 505598 79 763466</gml: lowerCormer>
<gml:upperCorner=45 0061 -71. 870476 </gml:upperComer>
=/gml:Envelope>
<fgml:houndedBy >
— <gml:featureMemhers>
— <topp:states gml:id="states 35"~
— <gml:houndedBy>
— <gml:Envelope srsName="urnx-ogc:defcra EP3G43246">
“gml:lowerCormer=40 505598 -79 763466 /gml: lowerCormer>
“gml:upperCorner=45 0061 -71 370476 </gml:upperCormer>
=/gml:Envelope>
</gml:houndedBy>
— <topp:the_geom>
— <gml:MultiSwrface srsIame="urnx-ogc defers EP334326"
— <gml:swfacelemher>
— <gml:Polygon>
— <gml:exterior>
— <gml:LinearRing>
— <gml:posList>
42267269 79763466 42.41930400000001 -79.444252 42.493404 -79.355118 42.574557599995996 -75.142471
42.69918759999595 75043991 42792686 78855444 42.974174000000005 -78.93679 43022301 -78 883034
43.06657000000001 -78.925835 43.09054200000001 -79.061348 43.14468400000001 -79.0359558 43.26816195999959
-79.062465 43371937 -78.464505 43.36551299599995 -77.992271 43.335109959999986 -77.745277 43.24148600000001
SF15T5989 43 27565000000001 77377602 43.27852599995959 76 914841 43.342667000000006 -76.737152
43.323375599995956 76 718796 43414085 -76.619957 43500652 -76.454994 43 554084 999959986 -76.223114 43 633129
-76.184921 43 68263200000001 -76.206017 43.83506399999959 76240341 43.91243 -76.194069 43.53214800000001
S76.129417 44.013172 -76.134872 44.06554399999955 76, 201889 44.04196200000001 -76.257226 44.09830099955539

TETETVNZT AA TOATING TE ARTS AA S1TATAQQAANO00 TS TERATT A4 QIOSTINANNNNNANT TS 200°01 A4 QARST9 T4 OLR10



& WFS — Web Feature Server (

« Get or query features
— based on spatial and non-spatial constraints

« Create a new feature instance
— add features to a map.

« Update a feature instance
— allows to change attributes on selected features

 Delete a feature instance
— remove features from a data set.



IWFS — Static interface model

« The static interface model for the OGC Web
Service model appears in the figure below.

it

S & gt Capahibities() - aregistoye like TDD]
@ gaFeature() . tofiltering =~ Mandatory
g desaibeFeatureType) WES basic

Cimes Dwtails from the rezktoy gaery —

—— i hsentFeatare) T

& Tip date Featiare() e ﬂphﬂﬂﬂl
— & Delete Feanre() WFS-T

« The basic Web Feature Service supports feature
guery and retrieval. A Transactional Web Feature
Service (called WFS-T) enables the creation,
deletion, and updating of features.



e

B WFS Specification & examples (

« GetCapabilities
Allows clients to discover what services and data types the WFS supports.

http://demo.opengeo.org/geoserver/wfs?SERVICE=wTsS&REQUEST=
GetCapabilities

 DescribeFeatureType

Allows a client to determine the schema of a feature

http://demo.opengeo.org/geoserver/wfs?SERVICE=wTS&REQUEST=
DescribeFeatureType&TYPENAME=topp:states

e (GetFeature

Returns the actual data that the client has requested (query defines both
spatial and non spatial filters to limit the number of features returned)

http://demo.opengeo.org/geoserver/wfs?SERVICE=wfsS&REQUEST=
GetFeature&TYPENAME=topp:states&FEATUREID=states.39



@ CSW — Catalogue Servers

« A Catalogue server publishes collections of descriptive information
(metadata) about geospatial data.

» Defines common interfaces to discover, browse, and query
metadata.

* Providers of resources use catalogues to register metadata that
conform to the provider's choice of an information model.

« Example:

' ' Cli Application Using Catal
Ruimtemonitor Flanders rent pplication Using Catalog

CSW Request OGC Service
&Response (SOAPXML) Interfaces

Middle Tier

Container

Catalog Service

Database

Spatial DB with
CSW Metadata

Resource or
Service




CSW gives flexibility in returned information
Catalog in its basic form is simple
Core queryables = the 15 "classic" Dublin Core metadata terms

i CWS - Core queryables

OGC queryable term Dublin Core element XML element name
Title title dc:title
creator dc:creator
Subject subject dc:subject
Abstract description dc:description
publisher dc:publisher
contributor dc:contributor
Modified date dc:modified
Type type dc:type
Format format dc:format
Identifier identifier dc:identifier
Source source dc:source
language dc:language
Association relation dc:relation
BoundingBox coverage ows:BoundingBox
rights dc:rights




CSW supports 5 operations:

— getCapabilities
« allows clients to discover metadata about the service indicating its data

holdings and abilities. Example:
http://appsrv.sadl.kuleuven.be:8080/geonetwork/srv/en/csw?service=CSW &request=GetCapabilities

— describeRecord

 allows a client to discover elements of the information model supported by the
target catalogue service. The operation allows some or all of the information
model to be described.

— getRecords

» GetRecords operation works as the primary mean of resource discovery in the
HTTP protocal binding (it does a search).

— getRecordByld

» request retrieves the default representation of catalogue records using their
identifier.It returns the detailed information for some specific objects of interest.

— Transaction: Insert, Update & Delete of metadata
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Abstract Deze indicator geeft de korrelmaat van de percelen weer: dit is de gemiddelde grootte (oppervlakte) van de percelen per rooster (1kmglkm). Opbouw van de indicator: voor deze
indicator wordt...

Keywords Kaorrelmaat, percelen, wWaanderen
[ ®Metadata | [ Map / Report |

" ies TIJDREEKS EVOLUTIE VAN SERRETEELTEN

Abstract Deze tijdreeks (1990 - 2005) toont de absolute evolutie in oppervlakte serreteelten per gemeente, De evolutie van serreteelten geeft een beeld over de verschuiving van
concentratiegebieden...

Keywords serre, serreteelt, concentratie, evolutie, landbouw, tuinbouw, gemeente, open ruimte, Yiaanderen
| # Metadata | | Map f Report |
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osen SCHAALYERGROTING IN DE LAND-EN TUINBOUW I:]

Abstract  Schaalvergroting van land- en tuinbouwwbedrijven is een ontwikkeling die zich verspreid over Vlaanderen voordoet en in de verschillende productierichtingen. Per gemeente wordt
de absoluut sc...

Keywords schaalvergroting, landbouw, tuinbouw, gemeente, open ruimte, Vliaanderen
 Metadata | [ Map / Report |

e -

winan  BEDRIJFSCONTINUITEIT OP BASIS VAN OPVOLGINGS- EM YVERGRIJZINGSGRAAD I:]

Abstract  Het fenomeen van vergrijzing en lage opvolgingsperspectieven is belangrijk om in rekening te brengen voor het bepalen van een toekomstvisie van de land- en tuinbouw voor de
regin's met lage ...

Keywords Bedrijfscontinuiteit, opvolgingsperspectieven, vergrijzing, Ylaanderen
[ @Metadata | | Map / Report |
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DICHTHEID YERSPREIDE BEBOUWING PER OPPERYLAKTE (NIS-METHODE OP STATISTISCHE SECTOR) D

Abstract Deze indicator geeft de dichtheid van verspreide bebouwing weer per statistische sector, met uitsluiting van stedelijke gebieden en NIS-woonkernen. In eerste instantie wordt
vertrokken vanu...

Keywords verspreide bebouwing, NIS, Viaanderen
[ @Metadata | | Map / Report |
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DICHTHEID BEBOUWINGSKORRELS PER OPPERYLAKTE (RS¥-METHODE OP RODSTERLCEL) D

Abstract Deze indicator geeft de dichtheid aan verspreide bebouwing weer per roostercel, met vitsluiting van stedelijke gehieden en RSV-woonkernen, Opbhouw van de indicatar: In eerste
instantie word...

Keywords hebouwingskorrels, RSY, vlaanderen
[ @Metadata | [ map / Report |

I - . - r—



— Identification info

Title

Doate

Cate Type
Abstract

Korrelmaat percelen (rooster 1kmxllm)
2009-06-23T15:43:00
Publication

Deze indicator geeft de korrelmaat wan de percelen weer: dit is de gemiddelde grootte {oppervlakte) van de percelen per rooster {1krmx1km). Opbouw van de
indicator: Yoor deze indicator wordt een intersectie uitgevoerd van de datalaag Kadvec_percelen_polygonen en de datalaag van de RE (bewerking: intersect).
Diaarna worden alle objecten per RE samengevoegd (bewerking: surarize). Bij deze bewerking wordt het minimum, maximum, totaalsom, standaardafwijking
en gemiddelde berekend. Een derde bewerking bestaat erin deze gegevens te koppelen aan de oorspronkelijke RE (bewerking: join}. 2o krijgen we nieuwe
informatie per RE. &m het kaartbeeld te bekormen wordt de gemiddelde oppervlakte van de RE weergegeven. De bekomen waarden worden in wijf categorieén
opgedeeld, de eenheid van de indicator is de gemiddelde oppervlakte van de percelen {mz).

 Point of contact
Individual Mame
Drganisation Marme
Poszition Marne
Celivery Point
City
Administrative Area
Postal Code
Country
Electronic Mail Address

Role

Thormas verbeek; Ann Pisman
UGent

Gent

Q000

Belgié
thomas.verbeek@ugent.be
originator

Maintenance And Update Frequency
Cescriptive Keywords

Cescriptive Keywords
Access Constraints

Use Constraints
Other Constraints

Spatial Reprezentation Type

Korrelmaat, percelen (therme).
Vlaanderen (place).
copyright

Geef hier beperkingen op {andere dan toegang en gebruik)
vector

—Equivalent scale

Denorminator

rooster (1lkmx1lm)

Language Crutch; Flemish
Character Set utfs
— Extent

— Extent

Geographic bounding box

North bound latitude
51.5062587
West bound longitude East bound longitude
2.525574 5.935122
South bound latitude
50.674615

Supplernantal Information

De basisvariabele is de ruimtelijke verdeling van de percelen in Ylaanderen. Mercatordatabank, Kadvec_percelen_polygonen Mercatordatabank
Technisch_rooster_1x1 Mercatordatabank Grenzen_Statistische sectorenZ006 Mercatordatabank Grenzen_fusiegemeentenz006

|—Distribution info




=W \Web Processing Service

 Web Processing Service (WPS)

— One of OGC’s most recent interoperability standards

— Request the execution of a spatial (GIS) calculation (Buffer,
Clip,...), returns image / gml

 WPS defines three operations:

— GetCapabilities returns service-level metadata

— DescribeProcess returns a description of a process
including its inputs and outputs

— Execute returns the output(s) of a process:
the request identifies the inputs, the name of process to be
executed, and the form of output to be provided.

« Demo video: http://imww.youtube.com/watch?v=bb0JgmzZW7S4



Q Sensor Observation Service

* Retrieval of real time or archived data produced by all

Environmental
Mom'tor Monitor
Satellite-borne
Imaging device
- All sen: g posit
Il connected to the web Stored

SSSSSS

 Managing deployed sensors

- Operations: [ - |
— GetCapabilities: a self-description of the service.
— GetObservation: for requesting the sensor data encoded
— DescribeSensor: information about the sensor itself

— RegisterSensor: for signing up new sensors.

« Example: http://www.openioos.org/real_time_data/gm_sos.html



g Geographic Markup Language

(GML)

« Standard way for data to be passed from one
geographic application to another.

* Is the XML grammar defined by the Open Geospatial
Consortium (OGC) to express geographical features.

 Response of WFS requests is GML

* Filename extension: .gml

<gml: Mu1t1L1neStr1ng srsName="http://www.opengis.net/gml/srs/
epsg.xml#27354">

<gml:lineStringMember>
<gml:LineString>
<gml:coordinates decimal="." cs="," ts=" ">
494475.71056415,5433016.8189323
494982.70115662,5 435041.95096618 </gml:coordinates>
</gml:LineString>
</gml:lineStringMember>
</gml:MultiLineString>



Scope of GML

— A modelling language for geographic information
— An encoding for geographic information

— Designed for the web and web-based services

GML is

— An open standard
— Enabling a vendor neutral exchange of spatial data
— Ready for Service oriented architectures.



B Geometries

« GML 2
— Point: a single point in geographic space (+ 2)
— Polygon: a closed area of geographic space (+ 2)

— LineString: a linear geographic feature (+ 2); the line is
represented as a series of points joined by lines

Geometry SpatialReferenceSystem

Paoint Curve Surface GeometryCollection

1.5 |2.x T 1‘3
Pohygon

LineString MultiSurface | |[MultiCurve MuktiPoint
1. z|; 1.7 Fi Fay
MultiPolygon | |MultiLineString
Line LinearRing

» j’




B Geometries

 GML3
— Curve: LineStrings, Arc, CubicSpline, Bezier
— Surface: Polygons, Patches, Rectangles, Triangles
— Coverages (grids): rasters
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<gml:Point>
<gml:coordinates>100, 200</gml : coordinatess

</gml:Point>

<gmnl :Polygon:
<oml:outerBoundaryIss

<gpnl:LinearBinog-
<gml:coordinates>0,0 100,0 100,100 0,100 0O,0</col:coordinatcess
</oml:LinearBings>
</oml:outerBoundaryIss

</gml:Polygons

<gml:LinesString:
<ogml:coordinates>100, 200 150,300</ogml:coordinatess
</oml:Line3tring:

<!—— Feature: —->
<ghc:Building gml:id="SearsToyer ">

<gpnl i name>Sears aner{fgml:name}

<gbc:height>5Z</abo:heights

<abc:position>
<gpnl:Points

<gml:coordinate=s>100, 200</gml :coordinatess

</gml;Point>

</ghc:pozgition>

</Jabo:Buildings>

Legend
+ Well
v River
1 Lake




% Keyhole Markup Language (KMLff

« Made popular by Google

* |Is a specific GML:

— GML is a language to encode geographic content for any
application

— KML is tailored for "Google Earth".
 KML zipped (compressed) = KMZ

« KML uses 3D geographic coordinates: longitude,
latitude (WGS84) and altitude.



g Styled Layer Descriptor (SLD) (

« Describes how a map will look like

 Instruct a Web Map Service (WMS) how to render a
specific layer

« Open standard created by the Open Geospatial
Consortium (OGC)
« XML-based format

« "Styler”, a graphical style editor (works with GeoServer)



Styled Layer Descriptor (SLD):

= example

Draws a simple 6-pixel red circle for each data point:

<?xml version="1.0" encoding="IS0-8859-1"7>

<StyledLayerDescriptor version="1.0.0"
xsi:schemalocation="http://www.opengis.net/sld StyledLayerDescriptor.xsd"
xmlns="http://www.opengis.net/sld"
xmlns:ogc="http://www.opengis.net/ogc"
xmins:xlink="http://www.w3.org/1999/xlink"
xmlng:xsi="http://www.w3.org/2001/XMLSchema-instance">

<NamedLayer=
<Name=Simple Point</Name=

<UserStyle=
<Title=Sinple Point</Title=
<FeatureTypeStyle=
<Rule>
<PointSymbolizer=
<Graphic=
<Mark=
<WellKnownName=circle</WellKnownName=
<Fill=
<CssParameter name="fill">#FF0000</CssParameter=
</Fill=
</Mark=
<Size=6</Size=
</Graphic=
</PointSymbolizer=
</Rule>
</FeatureTypeStyle=

</UserStyle=

</NamedLayer=
</StyledLaverDescriptor=




% Outline

« Technological trends

* |ntroduction to Web Services
* Open Standards

. OGC Standards

Web Map Services (WMS)
 Web Feature Services (WFS)
« Catalogue Service for the web (CSW)
 Web Processing Service (WPS)
« Sensor Observation Service (SOS)
* Geographic Markup Language (GML)
« Styled Layer Descriptor (SLD)

* Open Source & ESRI GIS clients & servers
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Just a few OS WMS/WEFS Clients

= and Servers

* Desktop clients:
— QGIS
— uDIG
— Gaia
— GRASS
— MapBuilder (Browser based mapping client)

e Servers
— GeoServer
— MapServer
— DEEGREE
— MapGuide OpenSource



e

—

Web Browser

@ OpenLayers

l_l Middleware
(ﬁ; GeoWebCache

@ GeoServer

¥

‘P PostGIS <

Database

opengeo.org



* Full stack of software:

- Geoserver USER INTERFACE

- PostGgIs T Y resmon e
s A GeoWebCache

— GeoWebCache l ‘l\l‘“'l,'

— OpenlLayers !

— GeoExt

i
@ GeoServer

e Download: .
http://opengeo.org/community/suite/ b

PostGIS

opengeo.org



@ ESRI ArcGIS for Server

o Software from ESRI to create GIS Web services.

* You can choose from ‘Basic’, ‘Standard’ or ‘Advanced’
editions (for example: “Web Editing” & “Geoprocessing”

are not available in the basic edition). overview:
http://www.esri.com/software/arcqgis/arcqgisserver/key-functionality.html

« Example: http://gis.cityofboston.gov/SolarBoston/




» http://www.opengeospatial.org/
» http://opengeo.org/

* http://www.0osgeo.org

* http://opensourcegis.org/

* http://freegis.org

* http://www.maptools.org

* http://geotools.codehaus.org/

« http://courseware.e-
education.psu.edu/courses/geog585/content/home.html

» http://ees.kuleuven.be/legio/index.html



g% References

 OGC - Open Geospatial Consortium

* (Osgeo.org (Open Source Geospatial Foundation)
 Opengeo.org

« Wikipedia

« Globus.org

* Arts-humanities.net

« Addons.mozilla.org
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