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1 Purpose of the document

In order to showcase the functionality of the EugoSames (EGN) infrastructure and
services, the so-called Reference Application vea®lbped in WP7 "EGN Web GIS
Reference Application” (RA). This application ilttestes the functions of the EGN Central
Service.

This paper describes the experiences and insightd&om the development of the RA. It
should help web application developers to benedinfour lessons learned. The authors
intend to transfer these experiences about sorherregchnological aspects and about the use
of the EuroGeoNames Central Service (CS) functimesied for the various fields of
application. The discussion result in recommendédioo a potential web client application

that may succeed the RA.

The developers experience of using the CS’ WFSfaite and the experience to use the
GWT for web development are described in chaptér which extend the EuroGeoNames
functions that have been elaborated in WP2 ardadolaiin the CS will be discussed in
chapter 5. Chapter 6 lists recommendations fortanpal web client application.

2 Abbreviations

Abbreviations used in this document are listed exyglained below, in alphabetical order.

API: Application Programming Interface

CS: EuroGeoNames Central Service

CSS Cascading Style Sheets

EGN: EuroGeoNames

ERM: EuroRegionalMap

GWT: Google Web Toolkit

RA: EuroGeoNames Web GIS Reference Application
WFS: Web Feature Service
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3 System overview of the Reference Application

The Reference Application is implemented as Webligapon using the Google Web Toolkit
(GWT). GWT is an open source Java development fraoriethat allows developing AJAX
applications in the Java language using Java dewedaot tools.

The following figure shows the architecture of Beference Application and its interfaces to
other systems.
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Figure 1: System Architecture

The WFES interface is used to query the EGN CefSteavice. It is a crucial element of the
entire EGN architecture as it is the only commutcamean that an application developer
can use to query the data.

For more information about the system and its fionst please read the Document D7.1
“Concept and requirements for the EGN Web GIS Refez Application” and the document
D7.4 “Documentation: EGN Web GIS Reference Applarat
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4 Development of the Reference Application — Lesson s Learned

4.1 WES Interface

The OpenGIS Web Feature Service Interface Star(fféF®) defines an interface for
specifying requests for retrieving geographic ofsi@cross the Web using platform-
independent calls. The WFS standard defines irtesfand operations for data access and
manipulation on a set of geographic features. Anmaagy possibilities WFS offers, in the
context of the project only the “Getting” or “Querg” of features based on spatial and non-
spatial constraints is used. The queries are fatadlin SQL-like language encoded in XML.
The specified feature encoding for input and ouiptihe Geography Markup Language
(GML)

WEFS provides a simple standard for serving geodataector data such as points and
polygons. The request is expressed entirely irJiRe, and the response is delivered as a
XML .WFS can provide extensive information for edeature instance including identifier,
location, time, elevation, URL (i.e. reference fiarther information), and any number of
additional data attributes. As a lot of GIS vendsupport the WES interface, it is getting
quite popular in web application development.

For developers it is relatively easy with WFS seegi One reason is that the WFS
specification clearly describes the requests agigomses that a WFS service should support.
This way it is possible to ‘decouple’ client andveeand e.g. build an application-specific
Web client that still can communicate with (opearse or commercial) server software
developed by others. Another reason is that WFS sisemdard web technologies as HTTP
and XML (GML and WFS-requests/responses). Commdnteehnologies can be used, like
Servlets/Java Server Pages for application logic.

As WFS usage increases, several performance ieanesbecome apparent. A request for a
large number of feature instances can return alptodely large result, exhausting network or
memory resources. This happens with a rather lanlau of results: You have to take into
account that a part of the results are geometriesem.e. every point of a borderline having
an X and Y coordinates with ten digits needs tir&esferred form the client to server.

For those developers not familiar with WFS andtifimse that don’t want to get to deep inside
WEFS possibilities, the Reference Application’s t@uery” may used to obtain the syntax of
certain calls and the format of the results. Fompde use cases, these examples are absolutely
sufficient to succeed with a rapidly created impaemation.

Experiences with EGN Central Service

Knowing the CS implements the WFS Server of deefgteegree - Free Software for Spatial
Data Infrastructuresittp://www.deegree.ojgwe decided to use the deegree WFES Client as
we wanted to assure to exploit rapidly and eakiydbject of the CS. This was a good
decision: we never had any difficulties on thaelev

Performance issues were coming up only at a |&éaéz sf the development as the data
volume was not available earlier. We needed tawpé the queries in order to alleviate the
effects. After these enhancements, the respongs tivare the range where we had wanted
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them, at least as to the part of the WFS. It ihis context important to know that the RA
only receives a maximum of 50 records. But theqrarhnce problem is not only due to the
WEFS technology. The complexity of the transferregeots is another cause: Even if the client
application would only need to process the cootéiisa of the place name, it has to read and
process the full description having information afbl@ature classification, language, gender
and others in it.

What we missed for the development was the poggitml make a request that only returns
the number of hits for a specific request. Haviaghsa function available at the CS would
help developers to implement a smarter treatmetiteofesults according to the number of
hits.

Apart from the performance issues, that can besslairough further system optimisation on
both client and server side, the interface was ambiropriate for our purpose.

4.2 Google Web Toolkit

Google Web Toolkit (GWT) is an open source Javatipment framework that lets you
escape the matrix of technologies that make wriidg X applications so difficult and error
prone. With GWT, you can develop and debug AJAXliappons in the Java language using
the Java development tools of your choice. Whendgploy your application to production,
the GWT compiler translates your Java applicatmhrowser-compliant JavaScript and
HTML.

The GWT development cycle is like this:

« Use your favourite a Java integrated developmevit@mment to write and debug an
application in the Java language, using as mangqdew) GWT libraries as you find
useful.

* Use GWT's Java-to-JavaScript compiler to distiliiyapplication into a set of
JavaScript and HTML files that you can serve witly eweb server.

» Confirm that your application works in each browset you want to support.

Experiences in developing with GWT

That fact that we could use the same tools thawere used to in the pure Java Development
was one of the major reasons to chose GWT. Withdhoice, we could get a very good
JavaScript solution without the pain of dealinghathie cross-browser JavaScript coding. But
we still needed to invest into a fair amount of €&akng Style Sheets (CSS) configuration to
create nice look and layout of the RA. Layout pent$ different browser came up frequently.
As the code is entirely JavaScript and you alwayeeho recompile in order to have a new
version, solving those issues was sometimes adii¢ time consuming than with a simple
HTML page, but the more experience we got withRiAeés layout, the better we knew how to
cope with layout issues.

One conceptual problem of AJAX problems remaind#élcethat everything is executed on
the client side, which means that there a lot ¢& d@ansfer is needed between the client and
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the server. Itis also GWT that is generating thaée¢ which on the one hand side is
intentioned, but considering performance issuesdsadvantage as we have less
configuration options to make things faster.

As we made a ranking of the results on the clethad to interpret the entire result XML to
determine the best results and display the firgepd the result list. The interpretation of the
result XML was very time consuming and we didn'v@any means to accelerate this
process.

Another disadvantage due to the general concepWéTt is the configurability with property
files. If you want to change a text or add a lamguat would be, at least in Java, easy to do
so: All the user interface items that change fregjyevould be stored into property files and
so such usual changes would be implemented verglygphange text in configuration file,
than restart application server). With GWT, eacange in these files requires a new
compilation of the entire projects to come intceeff The process is heavier and so changes
need to be organized well.
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5 EuroGeoNames functions

The goal of the research done in WP 2 was to amaihesmarket in terms of potential
applications and related business actors and sifdesis from both public and private sectors.
The work package provides a detailed descriptiamsef and businesses that may use the
EGN Central Service. The result of the analysis aresmajor input for the development of
the data model and associated services.

In this chapter, the potential application funci@laborated in WP2 will again be briefly
discussed against the background of the technozaponents resulting from the EGN project.

Function / Availability for Web Application developers / exper iences with
description usage
Place name normalisation As analysis of WP2, this function was one the most important the CS

A check to verify whether the | should offer. The CS hat two functions to allow “fuzzy” search: The
place name has been spelled |WFS’s “like” and the search option called “SoundsLike”. Both are tools
properly. that can be used for the normalisation. The RA integrates both.

The fuzzy search implemented with “like” some frequent cases of
normalisation, but further rules should be implemented (i.e. replace if
double consonants with simple ones in a normalized search string).

“SoundsLike” is a good conceptual basis, but needs a lot of
configuration (and before maybe even some research) to work really
with all languages.

Place name translation The “AlternativeGeographicldentifier” links endonym and exonyms.
Checking how a place name is | This is enough to identify translations of a place name. Already
written in another language. implemented in the RA.

If translation is the main focus of a potential usage of the CS, the
potential application should offer a special funtion “translate” that only
outputs place names in defined languages and applies translation if

relevant.

Place indexing Possible with the name properties "parentGeographicldentifier” and

Checking the position of a "childGeographicldentifier". Currently no data is available in the central

place within an administrative | service.

hierarchy. . : _
The information about the place names and the functions the CS
offers is sufficient for a lot of use cases but it needs some special
“business logic” in a potential web application if you really want to
exploit the value of this information

Geocoding Function available and integrated in the RA.

Looking up the coordinates of

a place.

Geoindexing Function available through bounding box search. RA currently doesn’t

Looking up places located near | implement it. Would be relevant i.e. in Hotel reservation applications.
a specific place.

Reverse look-up Function available in the Central Service . RA currently doesn’t
Finding what place or address |implement it.

is valid at a specific location The information about the place names and the functions the CS

offers is sufficient for reverse look-up, but it needs some special
“business logic” in a potential web application if you really want to
exploit this function.
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6 Conclusion: Potential Client Web Application

As stated in chapter 5.3 of the document D2.1 alFgport on user/business requirements,
most commercial applications make use of their Gazetteer Service & Database. The use
of external services is not very popular yet. Orzgamreason for this: the gazetteer database
always has to be complete in respect of the areered by the application and the data has
always to be up-to-date. So even if the table apbér 5 shows that most of the functions are
already available, potential application develo@dwgys will check first whether the
aforementioned data quality is achieved before ghast to analyse how they can use the EGN
and its functions for their own projects. So aclmgwa good data quality and coverage shall
be the main focus of EGN.

The CS offers already in its first version the ggriof functions that was elaborated as being
necessary in WP2. Only as to the function “nornadilis”, there is direct need to continue the
development. The others are already fully operation

All those functions that can be accessed via WESda protocol using standard
technologies such as http and XML, it can be easid by application developers even not
very familiar with geographic information. The fdhtit geometric data is big and that xml is
easy interpretable has the price of heavy wehidraffd calculation time for both the CS and
potential applications. Application developers dbdake this into account by creating
intelligent client applications that only requestigprocess data when really needed.

As use cases vary considerably as to the functlsdemand, we recommend to have a few
small applications that offer specific function&# rather than a single powerful central
application. These applications should be easibgirated into other web applications (i.e.
“EGN Translation application” as “mashup” for amgaliions such as a hotel booking system
or a travelling portal).

The GWT is an appropriate toolkit for applicaticevedlopers. Java developers will appreciate
it but have to take into account that the “realdedas generated by GWT and hence some
optimisation possibilities will be lost. But thevashtages outweigh the limitations due to the
GWT concept: We would anytime use it again.
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