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Geographic Information Systems 
·Geographic Information Systems (GIS) are a kind of 

software system specifically suited to deal with data and 
attributes spatially referenced
·They are a fundamental tool in many contexts: urban 

planning, marketing, e-commerce, route planning, natural 
disaster prevention/handling, archaeology, etc... 

·Internet has greatly affected the activity of GIS researchers 
and laboratories.
·Web 2.0 solutions allowed computer scientists to develop 

Web applications intended for dissemination and 
manipulation of spatial knowledge within a web browser, 
known as Web GIS, 



Google Maps and its APIs
·Google Mapsis a freely available web mapping application 

provided by Google that allows the search and visualization of 
geographic information. 

·The integration of many Web 2.0 technologies within the GM
user interface leads to a smart and intuitive interaction:
·Drag&Drop mechanism for moving/selecting items, 
·Mouse scroll wheel to zoom in/out, 
·Drag of a map for panning, 
·Double click to zoom and center the viewpoint. 

·From a development point of view, Google licensing policy 
allows web application developers to integrate GM in their sites, 
through the GM APIs. 
·These APIs provide a set of utilities for manipulating maps and 

adding content to them through a variety of services. 
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Developmentof WebGIS
·Development of WebGIS application is an hard task: 

developers are faced with the complexity of data and are 
forced to become familiar with the related concepts. 
·Visual environments supporting the development of these 

applications are hard to use and require specialized skills 
·Also COTS solutions require advanced programming 

knowledge
·This is in contrast with the increased time-to-market 

pressure, making no longer possible for a software company 
to deal with low-level issues, and create Web GIS applications 
from scratch. 

·There is a growing need for visual tools that support an 
easier and rapid develop of WebGIS applications.



Modelsfor web applications
· To design traditional Web applications, many solutions are currently available 

(OOHDM, WebML, etc...). 

· They allow developers to deal only with high-level abstraction, to design web 
applications

· Visual representations play a central role in the field of software and Web 
engineering. 

· They provide powerful aids to describe and understand complex systems, by means 
of abstractions and different views. 

·WebML (Web Modeling Language) is a high-level, formal visual language 
specifically conceived to design data-intensive Web applications. 

· It provides suitable visual models, a development process and a CASE tool 
(WebRATIO) to design and automatically generate applications that rely mainly on 
data management and movements. 

· WebML has been applied in many different contexts, from industry to academia, 
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Designingwith WebML
·WebML provides a set of visual notations to model the 

structure, data, and navigational aspects of a Web 
application. 

·The design of a Web application is based on two 
orthogonal perspectives: data and navigation. 

·The former is described in terms of relevant entities and 
relationships, by means of the E-R model. 

·The latter is modelled by one or more hypertexts which 
describe content organization within pages, and how 
they are linked together to constitute a hypertext. 
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Designinga WebGIS Application
·WebGIS can be considered as a particular class of data-

intensive Web applications, since they are mainly devoted 
to handle (spatial) information to and from the user. 

·But they have a very specific issue:

·Besides the common interactions users may perform when 
navigating and executing a web application, it is necessary to 
take into account actions users may perform when interacting 
with a map, such as zooming, panning and spatial selection. 

·Those actions usually produce data, which are not presented 
in a new web page but are rather rendered onto the same map. 



Stepsto extendWebML
·The proposal: to suitably extend WebRatio, by sinergically

embed Google Maps, and thus providing the designer with 
the capability to automatically generate Rich Internet 
Applications with spatial data.

·How to extend the WebML methodology to deal with 
WebGIS?

·Two required steps: 
1. Extending the visual formalism, to include new notations 

specifically tailored for GIS concepts. 

2. Extending the CASE tool WebRATIO to provide Web GIS 
designer with a RAD environment able to automatically 
generate the application, starting from visual specifications. 





The MultiMap Unit



The MultiMap Unit 
(w/o Properties)



The MultiMap Unit 
(with MapControl= Large)



The MultiMap Unit 
(with MapControl= Small)



The MultiMap Unit 
(with Overview= true)



The MultiMap Unit 
(with MapType= Hybrid)


