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Abstract. The Program for Promoting the Urbanism Network is a Spanish
project promoted by red.es. The main goal of this project is the systematization
of the urban planning of all the municipalities of the country using a single
conceptual model that will end with the regional differences. The program has
two main goals: first, building a Transactional Planning Management System
based on a service-oriented architecture (SOA) of spatial services for
processing the urban information, and second, providing an environment for
publishing the information in the urban planning based on the standards for the
creation of Spatial Data Infrastructures (SDIs). In a first phase, a collection of
databases for the urban planning of different areas was generated, as well as a
collection of services for the exploitation of the databases, and finally, different
versions of viewers for the urban planning information. The services isolate the
designers of urban data systems from the internal complexities of the data
model, whereas the viewers allow final users to access the information in an
easy and fast way. We show in this paper the Urban Planning Web Viewer for
the Spanish municipality of Abegondo. The main features of the application are
the modular architecture based on standard services, and the exclusive use of
both AJAX (Asynchronous JavaScript and XML) and DHTML (Dynamic
HTML) technologies in order to provide an extensible and very useful
application with a high level of accessibility.

Keywords: urban planning, geographic information system, spatial
data infrastructure, web viewer, service-oriented architecture, AJAX,
interoperability.

1 Introduction

Red.es is the public entity within the Spanish Ministry of Industry, Tourism and Trade
(MITyC) responsible for executing certain projects devoted to promote the
information society. This is done in collaboration with the different autonomous
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communities, provincial councils and local entities of the country as well as with the
private sector of the information and communication technology sector (ICT).

The Program for Promoting the Urbanism Network arises from a collaboration
agreement between the MYTyC, the Spanish Federation of Municipalities and
Provinces (FEMP) and red.es in order to introduce the ICT in the urban planning field
of the local entities. More precisely, this program aims to define the appropriate
systems, structures and technological resources to turn the urban planning
information, which is usually drawn and written in paper documents, into digital
information, and to use the digital information during all the life cycle of the urban
planning process. That is, from the initial draft to the final application, without loss of
information. The digital conversion of the information gives the urban planning
process the typical advantages of information systems, that is, higher accuracy,
consistency, universal access and ease of navigation through the information and
reduction or even elimination of the distribution and copy costs [1].

Under this context, red.es proposed the definition and implementation of a
Transactional Planning Management System using a service-oriented architecture of
spatial services to deal with the urban planning information and a web-based
publishing environment based on the standards for the creation of spatial data
infrastructures. Therefore, three different components were generated:

1. A single conceptual model for urban planning that removes the differences
between the different regions, and a collection of urban planning databases from
selected areas following this conceptual model.

2. A collection of services for publishing the information stored in the urban
planning databases. These services also isolate the designers of applications
dealing with urban planning information from the internal complexities of the
urban planning data model. Among these services, there is a Web Map Service
(WMS) [2] that publishes the urban planning information as map images with
different layers, a Web Document Service (WS) that provides a direct access to
documents and urban planning repositories, and a Planning Service that provides
an application programming interface (API) with different operations for the
management of the urban planning database. There are operations in this API to
compute the urban classification of a geographic point, to search urban planning
areas by keywords, etc.

3. Different versions of web viewers for the urban planning information that allow
people to access the information easily and quickly.

In this paper we present the urban planning web viewer for the Spanish council of
Abegondo (in Galicia, Spain). This viewer acts as a client of the WMS, the WS and the
Planning Service using AJAX and DHTML to provide a really useful application with
a high level of accessibility.

The rest of the paper is organized as follows. In Section 2 we describe the
application focusing on its main functional features. Then, Section 3 is devoted to
technical features with special attention to the architecture of the system and to the
interaction with external services. Finally, we conclude the paper showing the
advantages of the solution and future lines of work in Section 4.
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2 The Urban Planning Web Viewer: Functional Features

The Urban Planning Web Viewer is a web-based light client for browsing and
querying the urban information of the council of Abegondo using the services
developed by red.es as part of the Program for Promoting the Urbanism Network.
These services provide the urban planning information by means of geographic
information as well as alphanumeric information and documents.
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Fig. 1. Urban planning web viewer interface

As it can be seen in Fig. 1, the application user interface consists of a Map Window
and several panels and toolbars. The Map Window shows graphical information about
the urban planning information using geographic layers provided by the WMS, and
other external sources such as the WMS of the Spanish Cadastre, the WMS of the
National Plan of Air Ortophotography (PNOA) or the WMS of the Geographical
Information System of the Agricultural Plots (SIGPAC). Furthermore, the panels
provide the users with additional information and the toolbars enable them to apply
several different functions, more precisely:

1. Navigation Toolbar: to move the Map Window over the council surface. It
provides functions such as: zoom in, zoom out, window zoom, zoom to initial
extension, drag-based movement, movement to the four cardinal directions, and
an overview map that shows the situation of the current view with respect to the
municipality and that provides a quick way to move the view to a certain
location.
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Current View Information Panel: this panel shows dynamical information about
the current view such as the coordinates of the cursor, the spatial reference
system used, the displaying scale (both numeric and graphical) and the address
(street and number) that is closest to the position pointed by the mouse.

Content Panel: it allows the users to select the information layers that are shown
in the Map Window. The layers are categorized into those that deal with the urban
planning (Classification, Categories, Qualification, Management, Systems,
Protections, Affections and Reservations) and those which provide background
information (Cadastre and Orthophotographs). The user can also set the
transparency level of each one of the layers in order to display several ones at the
same time.

Query Tool: this tool allows users to obtain urban information for a given point of
the map. This information includes: (1) the information of the current urban
planning layers, (2) the collection of documents storing the urban planning
information related to that point along the time, and (3) the graphic plans for that
point. Figure 2 shows an example of a query result with the tab displaying the
collection of documents selected.
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Fig. 2. Query result

Geocoding Toolbar: a toolbar with a group of tools for searching urban planning
information using keywords. It also gives the option to search using the
identifiers of the Spanish cadastre, or even by postal address. This toolbar is
divided into several tabs, one for each kind of search, and each tab contains a
form where the users can introduce the information needed (that is, a keyword, a
cadastre identifier, or an address). All searches are performed in three steps: (1)
the user introduces the search data and clicks on the button Search, (2) the
application shows in the results panel the list of elements retrieved that fulfill the
criteria, and finally, (3) the user selects one of the elements retrieved to
automatically position the Map Window over that element.

Measuring Toolbar: it contains different tools to measure distances and surfaces
over the Map Window.

Map and Urban Planning Report Generation Toolbar: these tools provide the
user with an easy way to generate maps and urban reports from the current view
in PDF format. The map generation tool creates urban maps using the
cartography currently loaded in the Map Window (layers and styles associated).
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With respect to the tool for the generation of urban planning reports, the user can
request this functionality after performing a query. That is, the user requests this
functionality from the query results window and the application creates a report
with the urban planning qualification information for the given point.
Furthermore, the report can also be sent by email. Figure 3 shows two examples
of a report and a map generated with the application.
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Fig. 3. Examples of a report and an urban map

3 The Urban Planning Web Viewer: Technical Features

One of the most relevant features of the Urban Planning Web Viewer of Abegondo is
that it is entirely based on open source software. This assures a low cost of
maintenance as well as technological independence because the application can be run
on any platform.

The architecture of the application is shown in Fig. 4. Notice that it is modular and
based on the standard services defined by the International Organization for
Standardization (ISO) and the Open Geospatial Consortium (OGC). This important
feature ensures that the system is interoperable, it is easy to be extended, and it is easy
to integrate within a spatial data infrastructure [3] following the INSPIRE directives.

With respect to the technologies used in the implementation, the exclusive use of
AJAX/DHTML technologies in the client side clearly improves the accessibility of
the application because the installation of plug-ins or applets is not necessary in the
client for its properly performance [4].

3.1 Architecture of the Application

The Urban Planning Web Viewer follows a three-layer architecture following the
Model-View-Controller architectural pattern. The client side (the View of the
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Fig. 4. Application architecture

application) has been implemented using only AJAX/DHTML, whereas the server
side (the Model and the Controller) has been implemented using Java 2 Enterprise
Edition (J2EE) technology.

With respect to the client side, the implementation uses the library OpenLayers [5]
for the Map Window and the different tools that interact with it. OpenLayers is an
open source library in Javascript for displaying maps using geographic information
services as data sources. Some of the panels and toolbars of the client side (such as
the Geocoding Toolbar or the Content Panel), have been implemented using jQuery
[6]. This is a Javascript framework that simplifies the interaction with HTML. It also
simplifies the usage of AJAX technology for handling events and adding interactivity
to web applications.

In the server side, the Spring [7] framework has been used for implementing the
Controller. This framework is an open source software as well, and it speeds up the
implementation of the Controller of a MVC architectural pattern. We also use
JasperReports [8] in the server side for the creation of the PDF maps and reports.
This open source library makes the creation of paper reports very simple.

3.2 Interaction with External Services

Beyond the architecture and internal functionality of the application, the most
powerful feature of the Urban Planning Web Viewer is its capability to interact with
external services. This feature makes the application interoperable and extensible, and
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provides for an easy integration in a spatial data infrastructure. To explain this feature,
we describe the main interactions of our application with the urban planning services
of red.es and with other services.

Planning Viewer Planning Viewer Planning Sevice Planning Databases

(client) (server)

1 [AJAX] : alphanumeric request()

2 [SOAP] : alphanumeric requestQ
| 3 [SQL] : retrieve information(L
|—': « 1]

I

6 : process reply ()

A

I_J‘ 7 [AJAX] : reply ()

Fig. 5. Accessing urban planning alphanumeric information

To access the urban planning information, the application uses the red.es services.
In order to access the alphanumerical information, the application acts as a client of
the Planning Service provided by red.es. This service uses SOAP (Simple Object
Access Protocol) as the communication protocol, and therefore, XML requests and
replies are exchanged between the server side of the Urban Planning Web Viewer and
the Planning Service. A sequence diagram for this process is shown in Fig. 5.

Planning Viewer WMS Planning
client

1 [AJAX] : cartographic request() -

<
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Fig. 6. Accessing urban planning geographic information

With respect to geographic information, the WMS service of the provided by red.es
is used as the information source. The WMS service fetches the geographic
information from the urban planning database and generates image maps for the
information. The client side of the Urban Planning Web Viewer uses OpenLayers as a
client of this WMS service. Figure 6 shows a sequence diagram that represents this
situation. In order to access external WMS such as the one provided by the Spanish
Cadastre or the one provided by the National Plan of Air Ortophotography, the client
side of the Urban Planning Web Viewer uses the same strategy used for the WMS
provided by red.es.
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Fig. 7. Searching using the Cadastre web service

Regarding the search tool, the Urban Planning Web Viewer uses the street network
service provided by the Virtual Office of the Spanish Cadastre [9]. Using this service, a
client application can search the street network of the Spanish Cadastre and the
information of the Cadastre that is not protected by law. The service defines a protocol
that uses XML to represent the requests and the replies of the service. Figure 7 shows a
sequence diagram of this process. First, the server side of the Urban Planning Web
Viewer queries the external services to retrieve a list of search results that fulfill the
query terms and then it displays the results to the user. When the user selects one of the
query results, the Urban Planning Web Viewer uses the geographic location associated
to the query result to position the Map Window. The client side of the application uses
OpenLayers to center the Map Window and to retrieve the new maps.

A more complex use case involves using the urban planning services provided by
red.es to retrieve information from the urban planning database. This process is
described by the sequence diagram shown in Fig. 8. The process consists of the
following steps:

1. The user types in the Geocoding Toolbar the information and clicks the Search
button.

The client side of the application sends an AJAX request to the server side of
the application to retrieve the elements that fulfill the search criteria.
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Fig. 8. Searching using the urban planning services

The server side of the application invokes the Planning Service using a
SOAP request.

The server side of the application retrieves the reply from the Planning
Service. The reply is processed and sent back to the client side of the
application.

The client side of the application displays the search results in the results
panel of the Geocoding Toolbar.

2. The user selects one of the search results

The client side of the application sends an AJAX request to the server side to
retrieve the geographic location of the element selected.

The server side of the application performs a request to the Web Feature
Service (WFS) [10] provided by red.es in order to compute the geographic
location of the element selected.

The server side of the application retrieves and processes the XML response
provided by the WFS, and sends the result back to the client side of the
application.

The client side of the application uses OpenLayers to position the Map
Window centered over the element. In turn, OpenLayers requests the
required map images from the WMS services associated to the layers that
are being displayed in the map.
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4 Conclusions and Future Work

In this paper, we show the Urban Planning Web Viewer that we have developed for
the municipality of Abegondo. This work was developed under the Program for
Promoting the Urbanism Network funded by red.es. The Urban Planning Web Viewer
allows the citizens of the municipality to browse and query the urban planning
information. Furthermore, the application provides tools for: (1) finding easily and
quickly a given Cadastre plot or an urban planning region, (2) querying the
classification given by the urban planning to a specific geographic point, (3)
generating paper maps and reports with the urban planning information, and (4)
performing other operations such as measuring distances, surfaces, or browsing the
urban planning documents. The paper also describes the architecture of the system
and the interaction process between the system and the external services are described
with detail.

The most important features of the system are the following: (1) it was developed
using open source software, (2) the architecture was designed using the standard
services defined by ISO and OGC, and the client side of the application was
developed using AJAX and DHTML. These features imply that the application has a
very low maintenance cost, an extensible architecture that is interoperable, and a high
level of accessibility. Finally, the process of integrating the application in a spatial
data infrastructure is also very easy.

As future lines of work, we are considering the following functionality:

1. Using other external services to perform searches. For instance, we plan to use
the services provided by Cartociudad [11], which were developed by the
National Geographic Institute of Spain, to be able to search using postal codes,
census districts, or street names.

2. Retrieving from the Cadastre service the complete information of a land parcel
and displaying this information in the user interface and in the paper reports.

3. Including e-government functionality such as producing urban planning
certificates.

References

1. Rodriguez-Gironés, M., Brun, G., Romero, E.L.: Urbanismo y TIC en Espaiia,
Recomendaciones para el impulso del urbanismo en red. Red.es (2008)

2. Open Geospatial Consortium. Web Map Service Specification. Version 1.3.,
http://www.opengeospatial.org/standards/wms (retrieved, August 2008)

3. Global Spatial Data Infrastructure Association (2007), http://www.gsdi.org
(accessed, June 2009)

4. Brisaboa, N.R., Luaces, M.R., Paramd, J.R., Trillo, D., Viqueira, J.R.: Improving
Accessibility of Web-Based GIS Applications. In: Shafer, D.F. (ed.) Proceedings of the
16th International Workshop on Database and Expert Systems Applications (DEXA 2005),
pp- 490-494. IEEE Computer Society, Los Alamitos (2005)

5. OpenLayers website, http://openlayers.org (accessed, June 2009)

jQuery website, http: //jquery.com (accessed, June 2009)

7. Spring Source website, http: //www. springsource.org/ (accessed, June 2009)

o



10.

11.

An Urban Planning Web Viewer Based on AJAX 453

JasperReports website, http: //jasperforge.org/projects/jasperreports
(accessed, June 2009)

Virtual Office of the Spanish Cadastre services,
http://www.catastro.meh.es/ws/webservices_catastro.pdf (accessed
June 2009)

Open Geospatial Consortium. Web Feature Service Specification. Version 1.3.,
http://www.opengeospatial.org/standards/wfs (accessed, June 2009)
Cartociudad website, http: //www.cartociudad. es (accessed June 2009)



	An Urban Planning Web Viewer Based on AJAX
	Introduction
	The Urban Planning Web Viewer: Functional Features
	The Urban Planning Web Viewer: Technical Features
	Architecture of the Application
	Interaction with External Services

	Conclusions and Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




