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Introduction

In the world of Geo-ICT the original data sources play a vital role. Mutual exchanging and
adapting information between these data sources are one of the cornerstones of what one call the
“Spatial Data Infrastructure” (SDI), or in other words the geographical information highway.

Who says data sources thinks of databases. One of the first attempts to manage these
geographical data easily within the Flemish government consisted to set up a unique database
model where all the geographical data could find their places. This central treatment works as far
as it is sufficient to make the data available only within the own organization. However, this way of
working has also its restrictions.

One of those restrictions is that collecting and centralizing these data are only one part. Keep
them up to date and ensure that several users can use them in an efficient manner is a complete
other task. When these data can come also from outside the organization and have to be delivered
to third parties, also outside the organization, these restrictions are of such nature that a solution
on the basis of a central architecture is practical not feasible.

The geGIS project, started up by the Flemish government in 2006, was an initiative to offer a
solution for the above-mentioned problem. This paper describes the technical architecture of
geGIS and explains, by means of a proven project “in the field””, why it can be used as best
practice for a cross-border SDI node. geGIS is developed as an open source project. Up on today
there are on a regularly basis user conferences, with more and more users using the system in the
real world. (more information about the project can be found on http://www.gegis.org )

Context

A spatial data infrastructure (SDI) is a software stack which allows bringing geographical
information in a simple manner from the producers to the users. One can define it as the necessary



network of ways and highways to bring goods and services from the authentic source to the
destination.

There is an enormous demand to such infrastructure. A lot of data processing requests contain a
“where it is” element and geographical information contains a lot of attributes. Many users need
the same data, possibly in another format. What for one party is source data means for another
party reference data.

A (ancient) manner to set up a spatial data infrastructure consisted in collecting all data
centrally, making a meta-index (catalog) so that users get insight in which data is available and
defining a way to distribute the data (in practice this means mailing shape files or CD's). An
important disadvantage to this manner of work was the fact that the time between bringing certain
data up-to-date and the delivery of these adapted data was much too long for the users. Furthermore
a complete organization around version management is needed to be able to manage these
adaptations in a correct manner.

We live today in a world of web services and fast network connections. A modern SDI generally
rely on these web services. A second important element exists in the use of open standards, so that
data exchange occurs in a controlled and especially standardized way.

Within the GIS world we are speaking of OGC standards. These exist already longer than the
ICT standards around web services and are unfortunately not entirely compatible. Initiatives are,
however, undertaken to incorporate these OGC standards within the ICT standards, but this process
will take anyway a couple of years.

Authentic sources?

Geographical data can be split up in several layers, which can be combined with each other.
Each layer, or a subset of this layer can be assigned to an owner or an authority which is
responsible for these data. We call such an entity the authentic source of this data layer.

These sources must be stored in an efficient manner and it is at this point that database
technology is needed.

Within the Ministry of the Flemish Community the political sectors RWO, LNE and MOW have
collected all relevant geographical data in a central ORACLE 10g database server. The data on this
server are on the one hand updated by several fat client GIS applications. This infrastructure is
known as the "Mercator environment' and was set up from the ex-LIN cell (environment and
infrastructure).

! http://mww2.vlaanderen.be/e-government/english/authentic-sources/index.html




The disadvantage of the Mercator is the need to install for each application an expensive web
mapping server and the difficulty to anticipate on the rapidly modifying needs. This system works
for all “internal” customers. However, more and more data must be exchanged with “external”
customers. This exchange is in two ways: own data has to be made available, external data must be
integrated.

In 2005 the current political department RWO of the Flemish Community sent out a tender to
consult and manage geographical information in an efficient manner. The most important criteria
were:

low license costs per web mapping application (electronic window)
* to be able to modify data by means of a standard browser

*  based on web technology

e ageneric system which is also useful by other administrations

* alook and feel of a desktop application

« covered by SDI principles

The winning proposal was an architecture based on open source components, where the missing
links were developed and released also as open source components. The project received the work
name geGIS and was carried out by DFC software engineering as the main contractor.

The objective of geGIS 1.2 is not to be an alternative for desktop GIS applications, but rather a
supplement. As geGIS contains simple editing functionalities a lot interesting applications become
possible.

The requirement to be build a generic system which is also useful by other administrations
enabled the idea to establish a user group. Actually this group meet each other 4 times a year. In the
meantime this user group has been enlarged to about 15 administrations, local governments, utility
companies and private companies. Gradually the idea grows to start with a next version. This
version will have more GIS desktop functionalities in a browser environment such as snapping,
split up and adding plots, producing complex objects etc...

geGIS architecture



The geGIS software stack (Figure 1: geGIS 2.0 tiers) consists of 3 different layers.
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Figure 1: geGIS 2.0 tiers
The presentation layer

This layer has been developed entirely on the basis of AJAX and is situated in the browser. At
starting up a geGIS application these components are first downloaded, started up and afterwards
the geographical data are picked up.

The presentation layer has been built using Geomajas WebApps. This open source framework
makes building Web maps applications very easy. Geomajas have been built using the Dojo toolkit.
Because of this a good design and an object oriented treatment becomes possible.

The application layer

The application layer is responsible for converting and integrating the geographical information
from the different authentic sources to a format that can be handled in the Geomajas WebApps
environment. We use SVG or VML technology so that the geographic data can be used in the
different actual modern browsers. Thanks to this vector format we are able to present and manage
geographic data in a consistent way from the user side to the storage. The big advantage of this
technology is indeed that editing of geographical and other information are made possible within
the browser and that this information can be processed further in the backend. (and this is why end
to end solutions become possible).



The persistence layer

To store the data and read them again, the Hibernate framework is used. Data are not only read
in, but also stored by means of this framework.

An important concept is also reading and writing data by means of the OGC standards. Because
of this aspect, geGIS can act as an editable SDI node. We use the geoServer framework to
implement the OGC standards. GeoServer is a reference implementation for the open GIS
standards “web map server 1.1.1 — WMS” and the “web Feature server 1.0 and 1.1 — WFS”. The
combination of the far-reaching editing possibilities of the Geomajas framework and the capability
to work with open standards using the geoServer framework makes from geGIS an interesting
architecture to set up editable SDI nodes.

The front-end architecture — The presentation layer

At the front-end a rich client application (RIA) has been built on the basis of Geomajas
Webapps. Geomajas stands for Mapping with Asynchronous Java script And SVG. The DOJO
framework is used as underlying application framework. Geomajas Webapps are based on specific
GIS related DOJO widgets that we created to ease the construction of Web Based applications. By
combining and configuring these widgets within an html page, one can compose rapidly and
efficiently a powerful GIS application. The most important widgets are:

MAP widget: this can be used alone or in combination with other map widgets. Each map
widget can be used to present several data layers and to produce or to modify the geographical
attributes of the presented data.

Legend widget: this widget gives extra information on the presentation of the layers. Because
of this the user can get an insight in the meaning of the presented information. The widget can be
established so that only the visible layers for example are presented.

LayerTree Widget: this widget ensures an user-friendly control of the different layers. Users
can decide which layers they want to turn on or off, if they want to visualize some attributes and if
they want to activate the snapping mode of a specific layer.

FeatureTable widget: This allows visualizing, selecting or modifying the alphanumeric data
related to the objects in the layers.

The purpose of the widget architecture is to provide a mechanism for web designers, so they can
integrate GIS behavior in their websites. Configuration is used to provide the widgets with the
appropriate behavior.



Figure 2: Geomajas Webapps architecture gives some insight in the way events are handled in
this widget based architecture. We get also an idea how the interactivity is being stimulated in this
web based application environment.
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Figure 2: Geomajas Webapps architecture

When an event is captured (mouse movement, button pressed, scroll wheel movement, ...), the
event is passed to the relevant controller. The main task of the controller is the translation of the
event to the action requested to update the model.

The model (in purple colors) is managed completely on the client side of the Geomajas
environment. It is the model that can decide on its own force to re-render the impacted widgets
(green colors) or to get first more information from the server.

All the communication between the widgets is orchestrated by the principle of ‘DOJO’ topics.
These topics are a sort of communication pathways for specific events. The rendering of a certain
map widget can be accomplished by attaching the model, responsible for the content of the map to
the render widget. The map widget is always listening to the render topic, so when this topic is
notified by render events, the map widget can take the appropriate action to start to render itself by
activating the right painters.

If necessary, the model can decide to go for a request to the server, because there is need to new,
not yet cashed data. The decision for the communication between the client and the server was
taken in favor of JSON. This because JSON is a appropriate light weight protocol, very well suited
to handle at high speed the data requests between the two environments. Because the Geomajas
framework is an open source framework, and we control both the client and the backend side, we



can optimize on a proprietary protocol between client and server, optimizing on speed and
functionality, without giving up on openness (open standards, open architecture).

After 2 years of evolution, we are satisfied and happy with the choice for the DOJO framework.
This choice has the advantage that we can concentrate our efforts (of our restricted rescources) on
the development of the typical GIS and mapping problems, where DOJO is evolving to a mature
OO0 based software framework to develop web based AJAX applications.

the application generator

An important not functional requirement for the geGIS architecture is the possibility to set up
the platform by configuration. In the first version (geGIS 1.2) there exists a restricted user interface
to couple authentic data sources and to convert shape files to a database table, whereby the
geographical information per record is stored in a “geom” object.

Most of parameters with respect to the application generator must be established however by
filling in a XML file by hand. Fortunately there is a validation tool so that errors can be avoided as
much as possible. However, to this component there is still some work to do.

By extending the user interface of the configuration tool it will be possible to help the user in
making the correct choices to fill in the right XML parameters. In this way, the threshold to use this
software reduces enormously. Since it is open source we expect that building a more user friendly
interface will take a prior position in the wish list of that software.

The configuration tool in the current version allows one to describe which layers must become
visible, from which scale and what you can do with these layers. Depending on your role you can
adapt layers by defining new objects, you can snap on objects of a layer to create other objects, or
you can simple consult information and ask their attributes. The details of all parameters are
described in the documentation by means of a XML diagram.

The aim is to cooperate with another OSS project to share the configuration. Desktop tools have
the same needs to set up layers, styles and other parameters. We think at projects like UDIG and
gvSIG. The idea is to use such a software as a local configuration tool, where the configuration can
be set up and tested before the parameters are used to distribute the maps via the geGIS server. The
idea of the ‘Author’ of the AutoDesk MapGuide software.

geGIS as SDI node

The fact that the application layer uses both Hibernate to read in and write data and geoServer to
forward data on the basis of the OGC standard to other systems, makes this architecture extremely
useful to act as Spatial Data infrastructure (SDI) node. (see Figure 3: geGIS as SDI node).



Figure 3: geGIS as SDI node

By means of the next realistic example we will describe the geGIS infrastructure such as it is
implemented in Belgium by the Flemish department RWO:

The infrastructure is a combination of different domains working together, defining different
applications, each with their own goal.

The free space is very limited in Flanders and before to offer new to be developed land parcels,
government wants’ to use all the possible very distributed parcels they can find. Domain 1 presents
the field of the Unbuilt-up plots (the ROP server - register of Unbuilt-up plots). This is a server,
keeping track where there are plots available to build on. The situation in Flanders is this way that
there exists still hundred thousands of available Unbuilt-up plots, but they are split up and spread in
the Flemish landscape that it is not obvious to trace them. This application server exactly has the
task to register and manage these kinds of plots.

Application 1 is the main application for the register of Unbuilt-up plots, application 2 is an
application to manage the saved information, and to deploy this information to the public.

We could now keep up all relevant data also under the domain 1. This is/was undoubtedly the
way it is done today within a lot of applications. Well, it is exactly here that geGIS goes a couple of
steps further.In the local geographic database only those relevant data which have to do with the
Unbuilt-up plots are saved. One opted also to keep all the plots and their related information in the



same database. The reason why is simple because at that moment of the project there was no SDI
available.

A first service is indicated in the figure as domain 2, service 2.1. This is an ordinary ICT SOAP
service to be able to navigate to a certain address and house number. The SOAP request is handled
by the server and presented to the user with an appropriate user interface. The complete address
navigation system can be activated or adapted by means of a configuration parameter so that one
can only search via the name of the street or municipality instead of the house number.

Finally 2 other geGIS servers have been set up (domain 3 and domain 4) respectively a plan
register and a server with district plan information. By means of the application 4.1 a municipal
civil servant can update the plan register of its municipality. This is possible also if he has a local
GIS application by addressing service 4.2. The ROP server will address also the 4.3 services to
examine if a certain plot lies in an area where one can build or not. The same scenario happens
with the district plan server, but then at the level of the Flemish district.

All this information is consolidated within the application layer of the ROP server so that it is
possible to decide definitely if a plot where no house is constructed, is indeed an Unbuilt-up plot or
not.

This example shows clearly how information from several authentic data sources can be
combined and integrated into a new application with own specific application logic.

0eGIS 2.0

Today several projects have been started up on the basis of geGIS. Several administrations set
up pilot projects to be able to exchange data via a SDI solution.

4 times per year there is also a user meeting for geGIS users or people who are interested to get
to work with it.A subject which is very hot today is the start of the geGIS 2.0 project. One of the
objectives of this project is to make a functional description of the software stack which is needed
to build a SDI node. The main goal is to develop geGIS 2.0 as the reference platform to create
editable SDI nodes. The possibilities of integrating OGC servers with database servers in a domain
driven application environment where the domain logic of a SDI node can be managed in a user-
friendly way by means of a browser application, result in interesting opportunities to develop
intelligent and maintainable SDI nodes. The fact that people can maintain their data, close to their
real business needs, will guarantee them maintainable databases. Further information can be
obtained from the internet sites of the two projects.



geGIS 2.0 Software stack

There is a first release for geGIS 2.0 as a sample of the Geomajas 1.3 software. This is just a
sample how the userinterface could behave and what can be done by the Geomajas framework. The
colors in the Figure 4: geGIS 2.0 architecture give an indication how the different opens dource
projects can work together to create an editable SDI node. It should be interesting to organize a sort
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Figure 4: geGIS 2.0 architecture

of code sprint to establish a proof of concept of this idea.



The green part is the part filled in by Geomajas. Geomajas is responsible for the end to end
handling of the data, and the translation from GML to more appropriate formats that can be used on
the browser level.

To establish the persistence we use hibernate spatial (the red part of the drawing). Hibernate
spatial is based on the hibernate framework and is extended to handle specific geographic formats.
Most of the common geographic formats can be handled in this way. Hibernate can handle all sorts
of datastorage, like files and databases. To store the authentic data that belongs to aa certain SDI
node, we prefer to use Postgis as a geographic database. (The purple part).

An important part of the architecture is the possibility to support the OGC and other open
standards.This is the reason to integrate Geoserver (the yellow part). Geoserver is used to upgrade
the SDI node to a WMS/WEFS enabled server. (for reading these formats, the hibernate layer is
sufficient, but to generate these data, we use Geoserver).

At last, we want to integrate and reuse the configuration possibilities of UDIG, to configure the
mapping needs for geGIS.

All the blue rectangles are the features belonging to the geGIS project and should be designed.
Some parts are already in a prototype stadium in the previous release of geGIS, such as the
navigation module and the configurator. For the other parts we should look if there are projects we
can integrate, like the application paradigm, the user/security module etc...

The aim of this document is to establish the idea of an editable SDI node system, that can easily
be deployed and extended by interested parties. We will extend this document with shared idea’s
and the results of the technical discussions we organize on regular basis.

About the author

Dirk Frigne has more than 20 years experience in informatics. His thorough know-how built as a
developer, architect, project manager and business manager forms the basis for a broad vision on
the ICT developments where we are faced today and the new recent developments which outline
themselves to the future.

As founder of DFC Software Engineering Dirk is already more than 15 years commit with that
part of the data processing which is known as geo-ICT. Of the problems around piping
management by means of CAD systems to managing and exchanging valid sources of information
concerning SDI needs, he has a founded opinion which is based projects tested “in the field”.

Since 2 years he is working on his idea of an editable SDI node. Therefore he engaged some
people to work on the first version of Geomajas, which is he basic technology for the editable
possibilities of the framework. Know he wants to create a prototype for the geGIS 2.0 platform, a



platform that can be the basis for sharing and integrating geographic information in a step by step
distributed environment.



	PLENARY
	CONTENTS: ACADEMIC PRESENTATIONS
	FOSS GIS TOOLS and COMPONENTS 
	Calculating NADCON Grids using GeoTools
	Multi-Environment General Purpose Applications Built with Terralib
	An Extensible, Interface-based, Open Source GIS Paradigm: MapWindow 6.0 Developer Tools for the Microsoft Windows Platform
	PAL - A Cartographic Labelling Library

	LAND CLASSIFICATION and CLIMATE CHANGE
	Using Airborne Laser Scanner Data and Open Source Software for a Glacier Inventory
	Open-source Versus Proprietary GIS on Landscape Metrics Calculation: A Case Study
	Urban Spatial Growth and Land use Change in Riyadh: Comparing Spectral Angle Mapping and Band Ratioing Techniques

	STANDARDS and INTEROPERABILITY 
	The South African Address Standard and Initiatives towards an International Address Standard
	Can the South African Address Standard (SANS 1883) Work for Small Local Municipalities?
	Editing XML Metadata Files with the Aid of the Open-Source Editor MEE
	Multipurpose Metadata Management in gvSIG

	SOFTWARE ENGINEERING and GIS PRODUCTION
	Using Supply Chain Management to Enable GIS Units to Improve their Response to their Customers' Needs
	Factors Leading to Success or Abandonment of Open Source Commons: An Empirical Analysis of Sourceforge.net Projects
	Open Source Software: Risk Management from an Intellectual Property Perspective
	FOSS4G Certification Issues in the Development of a Large Telecommunication Application

	WATER RESOURCE MANAGEMENT 
	Using Keyhole Markup Language to Create a Spatial Interface to South African Water Resource Data through Google Earth
	How Open Source GIS and Related Tools can Help in African Project and Projects can Help to Develop New Tools: The Case of Rwanda and the New GRASS-Epanet Interface
	Efficient Constrained Delaunay Triangulation Implementation in Java for SpatialHydrological Analysis

	DISASTER MANAGEMENT 
	The Andean Information System for Disaster Prevention and Relief: A Case Study of Multi-National Open-Source SDI
	GIS: A Rapid Deployment GIS Framework for Humanitarian Relief Operations
	Natural Hazards and Risk Assessment: The FOSS4G Capabilities
	GIS-based Atmospheric Dispersion Modelling

	SPATIAL DATA
	MonetDB, A Novel Spatial Column-Store DBMS
	A Data Model for Efficient Address Data Representation – Lessons Learnt from the Intiendo Address Matching Tool
	A Comparison of Data File and Storage Configurations for Efficient Temporal Accessof Satellite Image Data
	Providing Access to Terabytes of Earth Observation Data in an International Organization - Infrastructure and Services

	MODELS, SIMULATIONS and RISK ASSESSMENT
	An Open Source Model for the Simulation of Granular Flows: First Results with GRASS GIS and Needs for Further Research
	Optimal Exploration Target Zones
	Quality Management for 3D/4D Meteorological Data with Paraview and GRASS GIS

	COLLABORATIVE GIS
	Development of Real-time Tracking and Log Management System using Free and Open Source Software
	Participatory Free and Open Source GIS in the Web 2.0 - Exploring Trends in GIS in Times of Collaborative Creation

	ENVIRONMENTAL MONITORING and WIRELESS NETWORKING
	GEM-PP: A GIS EMissions Pre-Processor to Ingest European Emission Inventory (EMEP/CORINAIR) into Photochemical Transport Models
	On-line Air Quality Monitoring and Warning Support System for Bucharest Urban Area
	NAMGIS – A Context-Aware Mobile Web GIS
	Assessment of Location Sensitivity of Voronoi-based Sensor Deployment and Reconfiguration using GIS

	HEALTH, NATURE CONSERVATION and BIODIVERSITY
	Free GIS Software meets Zoonotic Diseases: From Raw Data to Ecological Indicators
	Spatial Analysis and Visualization of Genetic Biodiversity
	Application of Open Source and Proprietary Software to Optimise Meadow Bird Management Schemes in the Netherlands

	SDI
	Beyond FOSS 3D GIS Technologies: A Chance for Developing Countries
	urbSAT: from Spatial SQL to Urban Indicators
	Implementation of the Elements of the Polish National Spatial Data Infrastructure based on Open Source Software
	A Review of the Status of Spatial Data Infrastructure Implementation in Africa

	EDUCATION AND TRAINING, FOSS in CORPORATES and GOVERNMENT
	Corporative Applications Built with TeCOM: A TerraLib Microsoft Visual Component
	Student Recruitment for Transformation at the University of Cape Town: A Spatial Analysis of the Alternative Admissions Research Project, 2000 – 2005
	The Challenges of GIS Education and Training: GIS use by Municipal Urban and Regional Planning
	Challenges Affecting the OSS Adoption Rate in the SA Government

	WEB SERVICES
	An Open Service Network for Geospatial Data Processing
	Integration of GRASS Functionality in Web based SDI Service Chains
	World Wide Access to Amazon Forest Inventories of Non-Timber Products
	Semantically Enabled SOS with Topic Maps


	CONTENTS: GENERAL PRESENTATIONS
	IMPROVING FOSS GIS CARTOGRAPHY AND MAP PRODUCTION
	Publishing Web Maps with QGIS Mapserver
	MapFaces: A Rich Client Mapping Framework Build on Top of JSF
	Google Earth Powered by MapGuide Open Source
	From the Chart Table to the Browser: Deploying Historical Maps at Scale

	FOSS IMPLEMENTATION
	Building an Application Framework based on OpenLayers and ExtJS
	Information: A must for Development
	BeeGis: Digital Field Mapping that just Works
	Analysis of Temporal Remote Sensing Data with Opticks

	TRANSITION TO FOSS
	Reasons for the Non-use of FOSS GIS during the Reconstruction and Rehabilitation Process after the Tsunami 2004 in Nanggroe Aceh Darussalam, Indonesia or Call for a Stronger Lobby for FOSS GIS in Developing Countries
	WebGIS Platform – A Commercial Successful OpenSource-based Concept in Scandinavia
	Tapping into OpenSource
	Transitioning to FOSS4G at North West Geomatics
	A Year of Full-Speed FOSS- Winning the Hearts, Minds, and Business Case
	Opticks: Transitioning a Proprietary Remote Sensing Analysis Tool into Open Source
	Easing Transition to Open Source Geo-Spatial Data Manipulation in GML
	CAD-GIS Integration: Achieving Commercial Reality with Open Source Solutions 
	Anisotropic Cost Surfaces for Grass
	Migrating from a Commercial Internet Map Server to a Free and Open Source Solution
	GFOSS.it: The Italian OSGeo Chapter

	NEW FOSS DEVELOPMENTS
	SpatiaLite: An Extension Enabling Spatial Processing on SQLite
	A New GRASS Module for Computing Visibility on Grids
	Using SLD Definitions to Display Charts in a Deegree WMS
	Implementation of Distributed Service Oriented Framework for 3D Visualization in Web-GIS Clients
	gvSIG Mobile: How to Code for Desktop and Mobile GIS/SDI
	SUAS MapServer:- An Open Source Framework for Extended Web Map Services
	Shortest Path Search for Real Road Networks and Dynamic Costs with pgRouting
	Comparing the Performance of Open Source Web Map Servers
	Web Processing and Spatial Analysis with the ILWIS Open Source GIS Software and GEOSS Data
	The use of OpenLayers for the Demonstration and Visualisation of Environmental Research Applications
	Bringing Data and Metadata Closer Together
	GeoServer: Past, Present and Future
	GeoServer and the GeoWeb
	GDAL/OGR Project Status Report
	gvSIG Status Report. Towards an Open Organization
	A Free Graphical Modelling Tool for Geospatial Analysis

	INTEROPERABILITY
	WFS Simple: The Welterweight Data Access Standard
	A Few Mouse Clicks Away: Configuration of Deegree WCS, WFS and WMS with OpenJUMP
	Proj4js - Coordinate System Transformations in the Browser
	Coordinate Systems: PROJ.4, EPSG and OGC WKT
	The Definition of Open in OGC, OSGeo and OSM
	ESRI’s Open Standards and IT Interoperability
	Improve Metadata Creation Process using OpenSource
	Constellation: An Infrastructure for Geospatial Data Services for Scientific and Environmental use

	FOSS GIS BUSINESS
	FOSS Business Models in the Spatial Realm
	POTIMART - An Open Source GIS Platform for Transportation
	A Deeper Understanding of Trade Areas and Target Markets for Growth and Expansion Opportunities

	WEB SERVICES
	Application of Open Source OGC Sensor Web Implementations for Disaster Management and Environmental Monitoring
	Integration of Geo-Spatial Web Services using Adobe Flex
	WebServices Application with Django and OpenLayers
	WebGIS in Times of the Web at Version 2.0 or: Buzzwords, Anyone?
	Web Processing Services in the context of the 52°North Geoprocessing Community
	Sensor Observation Service from UMN MapServer meets OpenLayer
	MDweb 2.0: A Java/JEE Metadata Catalog
	Apache vs LightHttpd Benchmark and Optimization for Serving Huge Tilesets

	CASE STUDY
	Promoting Open Access to Environmental Data using Open Source Software
	Modus Operandi of a FOSS GIS project in India
	Promotion of Access to Spatial Information using Web-based Open Source GIS to Cape Town Communities Living at Informal Settlement
	Open-Source based Market Information Systems - One Option for Developing Nations
	MapFish: A Web-Mapping Development Framework
	Mapping the Sanitary Sewers of a South African City - First Experiences with FOSS GIS
	Mining Spatial Data from GPS Traces for Automated Map Generation
	Open Source Web-GIS of the UN High Commissioner for the Refugees (UNHCR): A Model for the UN
	Improving Open Source GIS-SDI Integration: The Web Service Publishing Extension for gvSIG
	Developing Open Source Tools for Regional Land use Planning
	Risk Model for OSS: Valuing Hidden Costs

	OPEN DATA
	Welcome to OSGeo - Your FOSS Community
	OpenLayers Vector Style
	Web 2.0 brings GIS to the World Wide Web
	A Spatial DBMS Buyer's Guide

	PARTICIPATORY GIS
	OpenStreetMap in India, Free Data in the Developing World
	Phoenix: A Web-Based Collaboration Tool
	Integrating FOSS Web-GIS Tools with Web2.0 Capabilities to Produce Scalable City Information Toolkit, Supporting Participatory GIS

	GOVERNMENT
	Expanding the Role of Open Source GIS in Government
	Senegalese Land Register Modernisation through Open Source Softwares
	Critical Success Factors (CSF’s) for Sustainability of Geographical Information Systems (GIS) in Government Institutions of Developing Countries
	A Case Study of GIS Analysis for the Determination of Service Delivery
	The use of FOSS in Urban Modelling and Simulation
	The use of FOSS GIS in Integrated Geographical Systems in Local Government in South Africa
	Evaluation of Sustainability Indicators for Coastal Municipalities of the State of Rio de Janeiro (Brazil) using Free Software
	Integrating Commercial and OpenSource Software for an Environmental Health Information System for the City of Tshwane Metropolitan Municipality

	GOVERNMENT AND PARTICIPATORY GIS
	OpenGeocoding.org – A Free, Participatory, Community Oriented Worldwide Geocoding Service
	Location based Service for Urban Management in the City of Johannesburg
	GeoLiberum: A Collaborative Approach to Capacity Building, FOSS GIS Implementation and Deployment in Municipal Administration in Developing Countries
	SNIT-Chile, Experience and Innovation for the Society of Knowledge. Good Government, Interoperability and Social Web: A Methodology in Process

	EDUCATION
	The use of Open Source GI Software in Teachings
	GIS in the School Curriculum - Perceptions and Challenges facing Educators in theWestern Cape, South Africa
	Introducing GIS into the South African Educational Market
	A Comparison of South African Unit Standard based Qualifications in Geo-Spatial Information Science against National and International Benchmarks

	WATER
	J-Hydro: An Implementation of the Digital Watershed Concept
	Web Enabled Inter-operable Spatial Data System for Water Resources Applications in India using Open Source Geoserver
	A Geostatistical Analysis of Water Losses in an Urban Utility using the R and Tinn-R Open-Source Statistical Computing Environments
	The use of Open Source (An Option for Developing) Technology in Determining the Beginning of the Defined Watercourse for Determining Floodlines in the Apies River Basin

	WATER AND EDUCATION
	JGrass: The Horton Machine
	Development and Implementation of an Open-Source Based Internet Accessible Water Quality Management System for Improving the Quality of Water Services in South Africa
	A Free GIS Book
	GIS in the Geography Curriculum: Teacher Training

	HEALTH
	TerraLib as an Open Source Platform for Public Health Applications
	Analyzing Walkable Communities, and Publishing Interactive Results on the Web
	Development of a Malaria Decision Support System based on Open Source Technologies

	DISASTER MANAGEMENT
	An Open Source Model for the Simulation of Granular Flows: First Results with GRASS GIS and needs for Further Investigations
	Knowledge Management and Humanitarian Response to Complex Humanitarian Emergencies
	Integrating GIS into FOSS Disaster Management System
	Rebuilding a City through Community Participation, Neogeography and GIS

	ENVIRONMENT
	Caribbean PestWatch: An Agricultural Pest Monitoring System for the Caribbean Utilizing Open Source Software
	Dapple Global Data Explorer
	Implementing Web Services for NASA's Terrestrial Observation and Prediction System
	Using FOSS and Proprietary GIS in Assessing Water use by Alien Vegetation

	WEB - ENVIRONMENT
	Harvest Choice - An Open Source System to Deliver Agricultural Data
	OMA - Lightning Application
	Location-based Activity Reporting of Forest Operations using Components of Open Source GIS
	Into the Wild: Tapping the Potential of FOSS GIS for Geoparks and Nature Interpretation

	IMAGES
	Forest Crown Closure Assessment and Tree Species Classification using Multispectral and Hyperspectral Imageries
	Publishing Imagery using WMS - How do the Open Source Products Fare?
	About the ImageWiki Project
	Introduction to ASPRS LAS Data Processing with libLAS


	POSTER PRESENTATIONS
	Investigating the Validity of a Open Source 3-D GIS Urban Simulation Modelling Software (Sim City) in the Urban Planning Environment
	PostgreSQL/PostGIS, Geoserver and OpenLayers at Electricité de France
	An Open-Source Integrated GIS Solution (IGS) for Syrian Municipal Administration Modernisation Project
	Use of Open Source GIS Tools to Build the RISKMED Early Warning System Web Portal for Severe Weather Events
	Development of an Agricultural Information Management System (AIMS) for the SADC region
	Developing the Historical Agro-Environment Browsing System using FOSS4G
	The use of Open Source GI Software in Teachings
	The use of OpenLayers for the Demonstration and Visualisation of Environmental Research Applications
	Massachusetts Institute of Technology (MIT) GeoWeb Expands Access to GIS Data for the MIT Community through Open Source Tools
	Open Source GIS in Anthropology
	GRASS Development with Eclipse/CDT
	Using PostGIS, Geoserver and Google Earth to Visualise Sensor Measurements
	Open Source GIS for Health Data Visualisation
	slaxGIS: A GIS-Oriented Live USB Linux system
	Promotion of Access to Spatial Information using Web-based Open Source GIS to Cape Town Communities Living at Informal Settlement
	Building an Open Source Mobile GIS Client
	Mapping Kit for Drupal
	Students in Action: Broetlikrones Project

	LABS
	Practical Introduction to Spatial Data Integrator Powered by Talend
	Working with GeoServer
	Practical Introduction to the MapFish Web-Mapping Framework
	Introduction to the 52°North Web Processing Service
	MapWindow GIS Lab - Introduction to Custom GIS Application Development for Windows
	Practical Introduction into 52°North's Sensor Observation Service
	PMGenerating End-to-End Web Mapping Applications with geGIS
	Creating MapGuide Maps with Style
	Practical Introduction to OrbisGIS
	Raster Processing and Preparation with GDAL
	Configuration of Deegree Web Services with an OpenJUMP based ConfigurationTool
	Extending the Functionality of QGIS with Python Plugins
	Practical Introduction to Fusion
	A Practical Introduction to BirdEye: A GeoVisualization ToolKit
	Integration of Access Controlled OGC Web Services in Identity Federation Systems based on 52°North Security Solutions and OpenSSO
	Using and Extending ILWIS Open Source GIS Software together with GEONETCast Services for Web-based Satellite Image Analysis
	Mapping of Information: A must for Development
	There and Back Again. Using uDig to Perform Real-World Tasks.
	Supporting Sustainable Development: The GRASS Opportunity

	WORKSHOPS
	Getting Started with MapServer
	Setting up a Geospatial Catalog using GeoNetwork
	Collaborative Mapmaking with GeoDjango
	FOSS4G Routing with pgRouting tools and OpenStreetMap Road Data
	Standardized Geoprocessing with 52°North Open Source Software
	Introduction to Geoportal Management using Mapbender
	OpenLayers Building Web Mapping Applications with a Solid Foundation
	Practical Introduction to MapGuide Open Source
	Mapserver OGC Web Services Workshop
	MapWindow GIS Workshop Introduction to Custom GIS Application Development for Windows
	Practical Introduction to GRASS and Related Software for Beginners
	The Open-Geo Stack: Open-Layers, GeoServer, PostGIS
	Hydrological and Geomorphological Terrain Analysis with JGrass
	Introduction to gvSIG/SEXTANTE as Desktop GIS with Advanced Spatial Analysis and SDI Publishing Tools
	Web based GIS and Domain Model Integration

	SEARCH
	Welcome Addresses
	Review Process and Referees
	Organising Team
	Sponsors and Exhibitors
	Programme
	Assistance / Help
	Disclaimer
	Exit

