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IntroductionIntroduction

GIS development for WebGIS development for Web
High cost and effort of development High cost and effort of development 
Difficulties of integration between business and geographic Difficulties of integration between business and geographic 
modelsmodels
Huge amount of configuration filesHuge amount of configuration files
Complex data typesComplex data types

Model Driven Architecture (MDA)Model Driven Architecture (MDA)
New technology for software developmentNew technology for software development
Complete software development lifeComplete software development life--cycle cycle 
Increase of development productivityIncrease of development productivity
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GoalGoal

This work aims at This work aims at 
improving the productivity in the development of improving the productivity in the development of 
GIS for Web through MDAGIS for Web through MDA

How did we perform it?How did we perform it?
Defining an UML extension for GISDefining an UML extension for GIS
Developing automatic transformations in order to Developing automatic transformations in order to 
generate code in a MDA toolgenerate code in a MDA tool
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ScopeScope

Tools focusedTools focused
MapServerMapServer
AndroMDAAndroMDA

What code will we generate?What code will we generate?
MapServer configuration filesMapServer configuration files
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MapServerMapServer OverviewOverview

Environment to support GIS development for WebEnvironment to support GIS development for Web
Supports search, retrieval and visualization of mapsSupports search, retrieval and visualization of maps
OpenOpen--source technologysource technology
Layer conceptLayer concept
Based on configuration files and special tags in HTMLBased on configuration files and special tags in HTML--
codecode
Maps are described in a configuration file called Maps are described in a configuration file called mapfilemapfile
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GIS for Web using MapServerGIS for Web using MapServer
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Model Driven Architecture Model Driven Architecture 
OverviewOverview

The specification of system functionality is The specification of system functionality is 
separated from the specification of separated from the specification of 
implementation on a specific technology or implementation on a specific technology or 
platform platform 
Automatic transformations provide to generate Automatic transformations provide to generate 
code from modelscode from models
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ModelModel--Driven Architecture Driven Architecture 
OverviewOverview

CIM PIM PSM CODE

CIM CIM –– Computation Independent ModelComputation Independent Model
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ModelModel--Driven Architecture Driven Architecture 
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CIM CIM –– Computation Independent ModelComputation Independent Model
PIM PIM -- Platform Independent ModelPlatform Independent Model
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ModelModel--Driven Architecture Driven Architecture 
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ModelModel--Driven Architecture Driven Architecture 
OverviewOverview

CIM PIM PSM CODE

CIM CIM –– Computation Independent ModelComputation Independent Model
PIM PIM -- Platform Independent ModelPlatform Independent Model
PSM PSM –– Platform Specific ModelPlatform Specific Model
Code generated by previous stepsCode generated by previous steps
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UML ExtensionUML Extension

GoalsGoals
Adding geographic information in UML Class Adding geographic information in UML Class 
DiagramDiagram
Providing information for MDA tool in order to Providing information for MDA tool in order to 
generate generate mapfilesmapfiles

WhatWhat’’s the news?s the news?
Two stereotypesTwo stereotypes
Two taggedTwo tagged--valuesvalues
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UML ExtensionUML Extension

LayerLayer stereotypestereotype
Representing a map layerRepresenting a map layer

geometry geometry taggedtagged--valuevalue
Defining the objects data type in a layer: POINT, Defining the objects data type in a layer: POINT, 
POLYGON, LINEPOLYGON, LINE
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UML ExtensionUML Extension

ItemClassItemClass stereotypestereotype
Defining the layer separator attribute in a map layerDefining the layer separator attribute in a map layer

NumClasses NumClasses taggedtagged--valuevalue
Defining the number of classes in a map layerDefining the number of classes in a map layer
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AndroMDA CartridgesAndroMDA Cartridges

AndroMDAAndroMDA
MDA toolMDA tool
OpenOpen--sourcesource
Transforming models in other models or codeTransforming models in other models or code
The transformations are made by cartridgesThe transformations are made by cartridges
Cartridges can be developed or evolvedCartridges can be developed or evolved

GIS for Web cartridgeGIS for Web cartridge
Using UML Extension for GISUsing UML Extension for GIS
Generating the basic Generating the basic mapfile mapfile structure structure 
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AndroMDA CartridgesAndroMDA Cartridges

Transformations performed by the GIS for Web Transformations performed by the GIS for Web 
cartridge:cartridge:

Generation of the basic skeleton of Generation of the basic skeleton of mapfile codemapfile code
Generation of layers Generation of layers 
Generation of layer classesGeneration of layer classes
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Example of applicationExample of application

Application model:Application model:



ModelModel



Carlos Eduardo Mello 21GIS development for Web using MDA

Example of applicationExample of application

MapfileMapfile generated:generated:
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Example of applicationExample of application

Application:Application:
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Conclusion and ongoing workConclusion and ongoing work

ConclusionConclusion
Providing GIS development for Web using MDAProviding GIS development for Web using MDA

Ongoing workOngoing work
New stereotypes and taggedNew stereotypes and tagged--valuesvalues
New transformations in the cartridges in order to New transformations in the cartridges in order to 
generate more complete generate more complete mapfilesmapfiles
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Thank you very much!!!Thank you very much!!!
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