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Group 3 Accessibility scorecard in GIS system

Abstract:

In this project we have developed a GIS system based on Flash that can show the 
accessibility measures of different countries according to the scorecards. The report 
describes the two solutions we have done in building the GIS system. Firstly, we started 
working with using MapServer and making some progress, but we found that the 
MapServer maybe not a perfect way of the project, because it is time-consuming and 
immature. However, it was a good experience for us to be familiar with working on a GIS 
system. We noticed the shortages of using MapServer and found that using Flash is a 
better way. The application called DIY MAP which is written in Flash is fairly easy for us 
to work with. Using DIY MAP we can simply carry out the functions which meet EIAO’s 
needs. The implementation is discussed in the report.

Besides MapServer and Flash, the technologies we use here are quite mature, for 
example PHP, XML, JavaScript and etc. Therefore there is no big problem when we are 
using these technologies. The report also describes how we use these technologies to 
work on the project.

Licence:

This work is licensed under the Creative Commons Attribution-ShareAlike License. To 
view a copy of this license, visit http://creativecommons.org/licenses/by-sa/2.5/ or send 
a letter to Creative Commons, 543 Howard Street, 5th Floor, San Francisco, California, 
94105, USA.
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1 Executive summary

The goal of the project was to create a Geographical Information System based on an 
Open Source GIS module that could present the accessibility measures as colour coded 
scorecards for the different levels of EU NUTS. 

To solve this task we researched two kinds of solutions, one with MapServer and the 
other with DIY Map. MapServer is a traditional GIS system and DIY Map is a Flash GIS 
solution. For both of these solutions we needed a map with NUTS support, but it was 
impossible to get hold on, so we used a regular Europe map.
 
DIY Maps gives us a good solution to make a colour coded map of Europe. 
Development time, is a mere fraction in comparison to the time it would take in a big GIS 
system and the system renders the maps, zooms in and out substantially faster than 
MapServer does. 

The best way to build a GIS today would be to make it as a flash application, then you 
get client side calls, everything is loaded at once, and given you get a good 
implementation of a map you got a lot more opportunities with Flash than with for 
example MapServer. 

2 Introduction

They say that a picture says more than a thousand words and that is also the case with 
a GIS, geographical information system. It gives an opportunity to display otherwise 
“boring and vast” statistical information into a graphic interface. Instead of browsing 
through endless data the user can easily get an overview of the situation by looking at 
the image. GIS is used widely by companies, organizations and others around the world 
to show information about themselves, for instance locations of branches around the 
world. It's a good way to lighten up a website with some graphics that actually has a 
purpose.

The most common way to draw maps is to interpret shapes files. This format is 
developed by ESRI, which is the leading company within GIS and GIS research. 
These files are a very powerful way to display geospatial data. Most big GIS solutions is 
supporting this way of representing a map. It's generally expensive and difficult to get a 
hold of good shape files.

Accessibility measures like those we are getting from the EIAO Data Warehouse 
Database consist of data that is very detailed and difficult to read properly in plain tables 
and text. This goes especially for users that don't have much prior knowledge in the field 
and is just looking for a quick way to check for instance their countries accessibility 
ratings. Then the tables can be behind for the user who wants to drill deeper down into 
the data.

Version 1.0 5
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3 Background

The goal of this project is to create a Geographical Information System based on an 
Open Source GIS module that can present accessibility measures as colour coded 
scorecards. These scorecards are defined in Unified Web Evaluation Methodology 
(UWEM) [17] for the EU NUTS regions [18]. Data that will be presented will be extracted 
from the EIAO RDF repository, or possibly the EIAO data warehouse.

Geographical Information System is a system that we use to register, model, save, get, 
manipulate, analyze and present the geographical referred data. This type of system has 
been used by governments, organizations and companies for about twenty years. The 
use of GIS has increased during the last decade.

UWEM is based on the W3C Web Content Accessibility Guidelines 1.0 [WCAG10]. In 
these guidelines we also find definitions for Nomenclature of Territorial Units for Statistics 
(NUTS). We have three levels of NUTS, NUTS level 1, level 2 and level 3. NUTS level 
1area is a territory with 3 to 7 million in population. NUTS level 2 from 800 000 to 3 
million and level 3 from 150 000 to 800 000 in population. Present results of statically 
data with NUTS makes sense since we split countries into territories with population rate, 
which makes it easy to understand and we get a better overview. 

There are many GIS systems out there in the market. One of them is ArcGIS which is 
one of the most popular one, but costs a lot to use. When it comes to open source GIS 
systems, we have MapServer and GRASS GIS. MapServer is the most popular one 
between them and supports many platforms and programming languages.

In addition to the traditional GIS systems, we also have Flash GIS solutions, which are 
touted to be next big thing within GIS systems. [8] DIY Map is such Flash GIS solution.

We have two possible solutions to present accessibility measures, one with MapServer 
and the other one with DIY Map. Both solutions might have some challenges with 
presenting results on NUTS levels, since it would be difficult to get hold of map with 
NUTS support. Maps with NUTS support are not cheap.

Version 1.0 6
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3.1 Tools

MapServer [1]

MapServer was developed by the University of Minnesota ForNet project in cooperation 
with NASA and the Minnesota Department of Natural Resources. Today the MapServer 
project is hosted by the TerraSIP project, a NASA sponsored project between the UMN 
and consortium of land management interests and maintained by a growing number of 
developers around the world.

MapServer is an Open Source development environment for building spatially-enabled 
internet applications. MapServer is not a full-featured GIS system but has a lot of 
features as advanced cartographic output and supports for popular scripting and 
development environments as PHP, Python, Perl, Ruby, Java and C#.

MapServer has been used in many projects. It has been used to show chronological 
layers of vulcanology of Tenerife Island. [12] United Nations Environment Programme 
(UNEP) uses MapServer in their GEO data portal, which has national, regional and 
global statistics covering themes like freshwater, population, forests, emissions, climate, 
disasters, health and GDP. [13]

DIY Map [4]

DIY Map is a clickable zooming map written in Flash. And this map is coloured by data 
from an external file, which is an xml file. The external data file makes it easy to 
configure, customize and update colours, add points and we can also use the same 
Flash file many times in the same Web page with different data sets.

DIY Map is free for personal, educational, and non-commercial use. For-profit 
corporations, government agencies, and religious organizations must purchase a license 
for $20 per domain.

The United Nations Association of Norway uses DIY Map on their educational Web site 
Globalis, to show countries in NATO, population statistics, map of global conflicts and 
etc. [14] DIY has been used by an activist group to show, from where the Iraq casualties 
came from in the US. [15] Used to show website traffic analysis to display recent traffic 
geographically. [16]

PHP [2]

PHP is a widely-used general-purpose scripting language that is especially suited for 
Web development and can be embedded into. This language is specially suited for 
creating dynamic and interactive websites.

The PHP syntax is very similar to Perl and C. PHP is often used together with Apache 
(web server) on various operating systems. 

Apache HTTP server [3]
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Apache HTTP server is the most popular web server on internet today. According to 
Netcraft Web Server Survey more than 70% of the web sites on the internet were using 
Apache in November 2005. It is easy to install and configure the Apache for personal 
use. Apache also has support for PHP, which scripting language we are using in our 
project. 

4  Problem description

The goal of this project is to research and make a prototype of a Geographical 
Information System based on an Open Source GIS module that can present the 
accessibility measures as colour scorecards. The accessibility scores and corresponding 
colour scorecards are defined in UWEM and may be applied for the EU NUTS regions.

First thing we have to do is to get the accessibility measures from the EIAO’s 
PostgreSQL database and then present the data we get with MapServer or DIY Map. 

We have two types of solution as we mentioned above, one with MapServer and the 
other with DIY Map. With MapServer solution, we have to work with map files, which 
contain map data such as coordinates, colours and etc.  We have to write zoom 
functions in PHP and HTML that interacts with the map to zoom into countries and NUTS 
levels. We also will use JavaScript to interact with the map.

With DIY Map solution, we have to work with XML file, which contains the map data such 
as colour range, links and etc. We have to make a script in PHP that gets the data from 
PostgreSQL and writes the changes to the XML file. Then the DIY Map shows the 
results. The maps of Europe and zoom functions are already hard coded into the Flash.

We will research to find out which of the mentioned GIS solution is fully usable for EIAO 
or not, and will come up with a recommendation.

Version 1.0 8
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5 Requirements specification

Requirement 1: Map
Description: Implementation of a map of Europe, which can be shown on the web
Testing: Implement and see if it shows in a browser

Requirement 2: Database
Description: Get the data of the scores from the EIAO’s database
Testing: Use a PHP script that can get the data 

Requirement 3: Grades of accessibility
Description: Different scores are divided into different grades from 1-5, each grade is 

shown in different colour on the map.
Testing: The PHP script parses the data into integer scores from 1-5.

Requirement 4: Colour
Description: Showing different colours on the map, according to different grades of the 

countries
Testing: An XML file is loaded into the flash application, stores the data of grades 

and modifies the map.

Requirement 5: Drop down
Description: This function makes it easy for the users to find out the countries and 

cities they are interested in.
Testing: Use a JavaScript to carry out the function

The DIY Map which we used for implementing is free for personal, educational, and non-
commercial use. Besides, the Apache, XML, PHP and JavaScript are all open sources, 
so that there is no concerning matter.

Version 1.0 9
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6 Design

The design of this GIS system is quite simple, we query what we need from the 
database in a PHP file. The PHP script reads the data and parses it into scores, and 
changes the tags in the XML file which is used to the load the data into the flash 
application. In the XML one can add points with links and hover texts, change colours on 
the different countries and so on.  The script that queries the database and updates the 
XML file is not connected directly to the rest of the application, since the database is only 
updated once a month, it's sufficient to run the script when this is done. Seeing the 
database is so huge it takes several minutes to do the queries, the separation of these 
two parts was a necessity. 

Figure 1:

The sketch of the solution 
with DIY Map
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6.1 Development Software

HTML-KIT [10]

HTML-Kit is simple, free and very good tool to write HTML/XML/CSS files in, very nice 
coding environment with highlighting of the tags and so on.

ZEND STUDIO 5 [11]

We used Zend Studio 5 to make and edit the PHP parts of the project. This software is 
made by some of the key contributors to the PHP engine and is one of the best PHP 
development platforms on the market.

Version 1.0 11
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7 Implementation

The implementation of this prototype was fairly uncomplicated. This can easily be seen 
in the design part as well. We used PHP to dynamically change the XML-file, this 
created some implementational challenges such as having to use the DOM functions 
from PHP libraries to get it done, but maybe the biggest advantage of PHP is its on-line 
documentation and example base. This makes it easy to find literature about how things 
are done. The key thing happening in the scripts, is traversing the hierarchy of the XML 
file to find the grade value of each country, we then send this node into a function. This 
function removes the current grade and replaces it with a new one which has been 

fetched from the database.

Figure 2:

Europe map with 
accessibility measure values 
shown as scorecards.

Figure 3:

To zoom into countries, we 
can click on the map or 
chose from the drop down 
box.
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Figure 4:

This is the output we get when we run the PHP script and use it to control if everything is 
imported to the DIY map.

function update($Xml, $node, $newgrade)
{
   //replaces current grade with new grade from database...
   $NestedNode = &$node->childNodes;
   foreach ( $NestedNode as $nested )
   {
        $node->removeChild($nested);
   }
   
   $node->appendChild($Xml->createTextNode($newgrade));
   
   echo "DONE <br />";
} //end function

The function gets the XML document, the node we want to alter and the new grade in as 
parameters. Inside the function we find the child nodes of the node and remove this, and 
then we append a new child node containing the new grade. This function makes it easy 
to maintain the grade and thus colours of the map without having to manually set each 
one of them. 

It's also added points on the map that can be clicked to for instance get a more detail 
text based overview of the country the point is located in. These points are located on 
the map by setting coordinates.
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The EIAO Data Warehouse Database uses the ISO country codes to identify the 
countries, while the flash application uses the First FIPS to identify the countries on the 
map. This we solved by adding the FIPS codes into an array in the same order as they 
would have been listed in ISO country codes. With the Flash solution we chose, the 
implementation didn't bring us to many obstacles to pass.

Version 1.0 14
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8 Evaluation and testing

The testing phase was on this project like the implementation phase a quite simple task, 
but as always it's important to do thorough tests no matter how intricate the solution may 
or may not be.

We've been testing during the entire development process. We developed the different 
parts for themselves and put them together at the end. The first thing we made was to 
get the map up and running in a PHP web page together with the JavaScript 
modifications. Once this was tested and working we started working on the database 
and the XML script. The XML script simply removes the old value and replaces it with a 
new one, this can simply be tested by running it and either look at the map or in the     
XML file to see if it has changed. The database script was time consuming to test due to 
the time it took to query the database, but the script itself is quite simple and is working 
properly. When we got all working, we put it together and did some tests to see if they 
worked together. Once the scripts were integrated with each other and tested, we had 
fulfilled the functional requirements we had set.

We've reached all the goals set in the requirements and things are tested and working 
like they should. So with this solution we get a better and more functional GIS in a 
fraction of the time we would have used to do the same on MapServer.
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9 Discussion

9.1  Project outcomes

The focus of the project changed during the project period to less implementation and 
more research. This was because it was impossible to get hold of a free map with NUTS 
support.

To start with we focused on MapServer solution and found out that it was hard way to 
solve the task. It had some lacks that made our programming hard and a lot of 
unnecessary code. We also found out that it was impossible to get hold of a map with 
NUTS support. MapServer was stiff and took some time to render picture as we zoomed 
in and out in the map. So it was meaningless to make a prototype with this when we had 
a similar solution with DIY Map. With DIY Map rendering went smoothly and quick and 
looked much better.  One downside with this solution is that DIY Map is not a “real” GIS 
system compared to MapServer. But the Flash GIS solution is the easiest and best 
solution with most of the functionality that EIAO wants. 

In future path of development the map should be connected to scorecards, so that every 
NUTS level value could be visible in a table beside the map. EIAO should also consider 
buying a map with NUTS support, to show the scorecards graphically on the map. It may 
be a lot of money spent for a small gain.

9.2 Evaluation of the overall results

DIY maps gives us a good solution to make a colour coded map of Europe. 
Development time, is a mere fraction in comparison to the time it would take in a big GIS 
system and the system renders the maps, zooms in and out substantially faster than 
what for example MapServer does. This is a result of client side calls, the entire flash file 
is loaded to the client, when the page is first loaded in his browser, so that all the other 
calls to the flash file can be done without contacting the server. The relevance towards 
EIAO using it will of course be a bit halted due to the lack of NUTS support for the maps. 
If you measure the effort put into development against the outcome, it's very clear that 
the DIY maps gives you the most for the time you put in. 

For EIAO it's very important that the content they have on their websites yields good 
accessibility for all that are using the sites, since the point of the project is put focus on 
web accessibility in EU. With DIY maps this is an issue, since it's hard to adapt the 
information in the flash map to suit for example blind people.

With choosing the DIY maps solution the only methods we needed to develop was to 
port the Database data into the XML file that the flash uses to load the information. If we 
had gone with MapServer this would have been a much bigger task and since 
MapServer needs to contact the server every time the map renders, it would have been 
a very slow application, both with the rendering and especially because of the database 
calls. Since we didn't have access to EU NUTS maps neither on MapServer nor DIY, the 
obvious choice to make the prototype in this scenario was DIY maps, since it really 
outperforms MapServer in most areas.
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EIAO as an organization use open source software. Thus we focused on making the 
project on open source solutions. There are several open source platforms to develop 
web solutions on, such as Java, Zope, PHP, RubyOnRails. With the project starting with 
MapServer we found that PHP seemed to be the best supported and document 
language out of those mentioned. When we later went over to the DIY Maps and flash, 
we decided to keep PHP as our scripting language, much due to the large database of 
documentation on-line. When using a web server to run the application on the obvious 
choice in most cases is Apache, it's a very good web server, which is easily configurable 
and thus very adaptable.

10 Conclusion

In this project we have found out a lot about the capabilities of different GIS systems, 
pros and cons the different platforms available presents. We've learned that though 
MapServer is a big and popular it might not be the best framework out there. The DIY 
that is a flash application shows a lot of potential, but if EIAO should use it, it might be 
best to write their own flash application from scratch. That way, they can tailor it to suit 
EIAOs needs specifically. 

In the past more traditional GIS, like MapServer or ArcGIS has been the only way to 
build a GIS system, but now we can see that Flash also is beginning to establish itself as 
a viable solution to build a good GIS. The use of Flash in general has been in small 
scale due to its need of bandwidth to work smoothly, but with the broadband «boom» it is 
now more and more common to use Flash on websites. So it's highly likely we will see 
more GIS solutions in Flash in the future.

Maps are an expensive commodity, if the goal is to make a completely free GIS system 
you can't expect to get a hold of very detailed or special maps for free, if you're not 
prepared to build them from scratch yourself. So even though the development tools 
etcetera is free, one must most probably expect to pay to get a good map to use as the 
basis for the GIS.

To conclude, we will say that the best way to build a GIS today would be to make it as a 
flash application, then you get client side calls, everything is loaded at once, and given 
you get a good implementation of a map you got a lot more opportunities with Flash than 
with for example MapServer. Though the accessibility issue, would probably be the 
biggest issue for EIAO to overcome if they go for this, because an organization who 
measure others accessibility should show a good example and be totally accessible on 
their websites. So if this can't be solved sufficiently, they will probably have to go for a 
more traditional GIS that is based on generated photos which is easier to add for 
instance help text that can be read by screen readers and so on.
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Appendix

A0Glossary and abbreviations

Term Explanation URL

W3C World Wide Web Consortium http://w3.org 

Apache Web server application www.apache.org/

EIAO European Internet Accessibility Observatory http://eiao.net/ 

NUTS Nomenclature of Territorial Units for Statistics http://europa.eu/scadplus/leg/en/lv
b/g24218.htm 

UWEM Unified Web Evaluation Methodology http://www.wabcluster.org/uwem1/ 
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