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Abstract.

Nowadays there is a trend in adding a map viewer to commercial websites. It is the best way of locating
their own shops, or the place where you can find some product, and create a GPS track from your
location. There are also more specific websites involved in showing cartographical objects (water,
electrical, gas pipes, river, roads...) to their users. They can interact with these objects checking their
length, if they are lines (pipes, roads, rivers) or areas (lakes, land parcels, buildings, pools...) and when
they don’t need to look for the information in the databases, the website is programmed to prevent the
users from doing this task.

These map viewers are easy to create with commercial software. Geomatics engineers are taught the
knowledge to create this, but with free software. Therefore, it is our duty to teach companies how to avoid
these unnecessary payments and save money.

The most used software in GIS world is ArcGIS, the GIS from ESRI company. This software has an
expensive license and they require an annual payment. It is easy to install and has a friendly interface for
creating and managing spatial objects like polylines, polygon or raster files. There are a lot of companies
paying for it and sometimes it is not necessary to have this program. There are other free software
programs (open source software) which can do the same functions as those provided by ESRI.

That will be the basis of this project. One existing website, which is being developed by the students from
Geomatics department of Hochschule Karlsruhe, shows cadastral information from four Slovakian
villages. These data are composed of old cadastral, altitude, solar radiation, slope maps, agricultural,
forest or settlement development, river and roads during more than 200 years.

The website shows all this data with ESRI web map viewer and an open source software alternative will
be found and programmed to be used instead of it. There is a lot of software to test, but the chosen one
has to be able to run the same functions like ESRI website has

The tests that will be performed will be about speed and features comparisons. Maybe the fastest
alternative would be not the best choice if it doesn’t have all the functions used on the website with ESRI
software.

As concluding part, another test will be made for comparing the existing website version with ESRI
software with the new version. It will be analysed beyond being a free alternative, also if the features and
functions are working better or not.
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1. Introduction
1.1. Working goals

The Geomatics department from the Information Management & Media faculty of the Hochschule
Karlsruhe - Technik und Wirtschaft is developing a website about the Velké Pole, Pila and Radobica
villages, in Slovakia. This website is about the development of these villages regarding roads, settlement,
agriculture, forest and rivers from 1782 to today, showing their land use, land use changes, and
settlement development.

lement development in... x\+
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Figure 1.1: First website view

As a first view, there is not so much data involved in this project. The data is loaded from an ESRI server
and this has to be migrated into an open source server. The ESRI server is a commercial server, so it
requires an annual payment.

Shapefiles (points, polylines and polygons) and raster files (hill shades, density population maps, old
cadastral maps) are loaded into this website by a ESRI web viewer from the ESRI server and, a research
will be made to choose the best alternative open source server (MapServer, Geoserver, Mapnik...) and
open source viewer (Openlayers or Leaflet javascript libraries) for this project.

This research is not based only on performance, it is not about looking for the fastest alternative. Maybe
the fastest option doesn’t have the same functionalities as the original website. Those functionalities
include displaying a layer control with opacity switcher, popup windows showing information about the
object which is being clicked on the map... Besides, the original website has a query table which is loaded
when a user looks for buildings by the owner’s name or by the building’s year. This data is loaded from a
MySql database.
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Figure 1.2: Original website search buildings function

Thus, the chosen alternative must be able to do these functions.

The website depicts the villages of Vel'’ké Pole, Pila, Brezova and Radobica, from Slovakia. This area is
more or less 170 kilometres from Bratislava, on north-west direction. This area has a mild weather.

The theme of the website is about the settlement development by the German migration to Slovakia since
the 12" century. This area was uninhabited at that moment, especially after the Mongol invasion of
Europe. These Germans are collectively called Karpatendeutsche, or Carpathian Germans, because they
lived in the northern part of the great arc formed by the Carpathian Mountains. (Genealogy: Slovakia.,
2000)

Here it is shown the study area with a red polygon. Figure 1.3, and figure 1.4, show the borders of the
four villages.
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Figure 1.3: Study area highlighted in red. Scale: 1:3.000.000

e

Figure 1.4: Study area. Small scale 1:150.000
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1.2.1. Vel'ké Pole

The first documents from the Vel'ké Pole settlement date from 1335. Specialized German workers were
needed by the nobles and kings. That made the settlement grow and increased different industries, like
commerce, trade and mining around this area. There was a decrease in population during the 19" century
because of mass emigration of the working class. Anyway, the population increased again until the
beginning of the 20" century. There was another big decrease in population after the World War Il due
to the deportation of Germans. This made the settlement lose around 2200 people, from 2900 to 700
people. After 1950 the population levels stabilized again, but there were less people than in previous
years. (Settlement development in Vel’ké Pole, Pila ad Radobica, Slovakia, 2016).

1.2.2. Pila

The first Pila documents date from 1429. Pila has changed its name several times until 1920, when the
current name Pila was used by the first time.

The first Germans arrived to Pila during the 15" century. They arrived mostly from Bavaria and Swabia
and at that moment the languages in the area were the dialects from these places. They had no changes
until the World War 1l, during which the same decrease in population issue as in Vel’ké Pole happened.
The most important industries in Pila were mining, forestry and agriculture. The population increase to
this area was steady until the 20" century, when that decrease in population happened and also because
of the lack of work places for its inhabitants.

In 1944, 92% of the inhabitants of the region were German, with the remaining 8% being Slovak. After
World War I, as in Vel'ké Pole, many German were deported but less people than Vel'’ké Pole, around
838 of the 1463 existing residents.

From this time, the population was decreasing until nowadays, because the young families move away
looking for a job. (Settlement development in Vel’ké Pole, Pila ad Radobica, Slovakia, 2016).

1.2.3. Brezova
Brezova is in the south-eastern part of the municipality Vel'ké Uherce and thus in the Western middle
Slovakia. The settlement is situated at an altitude of 550 m.

Brezova has no inhabitants before 1780. The municipality Vel'ké Uherce which includes the village
Brezova was first mentioned in 1274 as 'Vgrych'. 1941 Brezova (in German 'Birkenhain') was briefly
incorporated into the municipality of Vel'ké Pole. However, after a few years Brezova was back to the
municipality Vel'ké Uherce.

Like Vel'’ké Pole and Pila, after World War Il many Germans were deported from the region. Nowadays,
the 99% of the inhabitants are Slovaks, while the rest are Czechs and Poles. Also like Pila village,
Brezova also had a steady decreasing population until the present day, where only the older generations
remain and the young generations moved out looking for work. This village was inhabited some last
decades. (Settlement development in Vel’ké Pole, Pila ad Radobica, Slovakia, 2016).

1.2.4. Radobica

The first documents found of Radobica are from 1324 and belong to the district of Prievidza. Nowadays,
around 530 people are living in Radobica. This place is a famous recreational area because of its
landscapes, nature and calm and, because of this, the mainly industry here is the touristic sector.
However, this land needed craftsmen and farmers, who settled in Radobica. Around 1950, Radobica had
the highest population, at around 1000 people, but the people preferred working at the neighbouring
villages, also because they are not so far away from Radobica. Besides, the people moved out to the
Czech Republic or to Austria.
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Unlike Vel'ké Pole and Pila, Radobica has never been a German municipality. However, a minority of
German settlers were inhabitants of Radobica. At present, 91.51% are of Slovak nationality and 8.49%
belong to other nationalities. (Settlement development in Vel'ké Pole, Pila ad Radobica, Slovakia, 2016).

Once the background of the website has been explained and how far the project will be, the schedule for
the whole thesis can be stablished. The following table was being updated during the project. All the
meetings have the date in which they took place and the topic discussed on those meetings

1.Market Research of Open Source Servers. 04/04/2017 3 07/04/2017
2. Testing the servers. 08/04/2017 11 19/04/2017
3. First Report. 04/04/2017 28 02/05/2017
4. Choice of two servers for our purposes. 18/04/2017 19/04/2017
5. Check the data base reliability. 25/04/2017 7 02/05/2017
6. Building server with MapServer and Geoserver. 20/04/2017 17 07/05/2017
7. First meeting. Schedule the first project’s steps 04/04/2017 1 05/04/2017
8. Second meeting. Getting website data files. 19/04/2017 1 20/04/2017
9. Third meeting. Looking for a server 02/05/2017 1 03/05/2017
10. Test the servers and decide which is better for the project. 07/05/2017 1 08/05/2017
11. Fourth meeting. Openlayers chosen as javascript library. 08/05/2017 1 09/05/2017
12. HTML based on ESRI server change into HTML open

source server. 08/05/2017 82 29/07/2017
13. Fifth meeting. Javascript Issues 17/05/2017 1 18/05/2017
14. Sixth meeting. Javascript Issues. 31/05/2017 1 01/06/2017
15. Seventh meeting. Javascript Issues. 12/06/2017 1 13/06/2017
16. Eighth meeting. Javascript Issues. 26/06/2017 1 27/06/2017
17. Ninth meeting. Javascript Issues. 17/07/2017 1 18/07/2017
18. Tenth meeting. Javascript Issues. 18/07/2017 1 19/07/2017
19. Eleventh meeting. Javascript Issues. 19/07/2017 1 20/07/2017
20. Twelveth meeting. Showing the new website done. 29/07/2017 1 30/07/2017
20. Testing the final server on the University server. 01/08/2017 20 21/08/2017
21. Final Report. 13/04/2017 130 13/08/2017

Figure 1.5: Table with Project schedule

Thanks to the recent improvement in household internet speed, dealing with geographical information
data with internet browsers is trending nowadays. Those web map browsers are called web GIS websites.
Unlike the usual desktop GIS software, web GIS websites are able to get updated data on real time from
the developers. It makes easier for the unexperienced users who has never handled geographical
information before. One of the main reasons is that the files have to be downloaded from official State
institutions to get updated geographical data for desktop GIS. The web GIS developer is able to program
the web GIS to make this process on background, and the users don’t need to do this.
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Figure 1.6: Server Architecture

This is how a GIS website is designed. Therefore, this website needs a server for being online 24 hours
every day.

The easiest way for a company is to rent one private server, but this is money they lose because private
servers could be expensive. For this reason, setting up an open source web server with the newest
releases is the best and cheapest choice a small company (or university) could do.

This is the project basis that is mentioned in 1.1. section, migrating a web server from a private server
into an open source web service.

First of all, a market research has been done with the different alternatives that are available on the web.

One web post has been found where the performance between the most used map servers is compared.
(Maxim Rylov, Benchmarking Mapping Toolkits in Tile Seeding, 2015)

These map servers are: Geoserver, MapServer, Map Suit, Mapsurfer.NET and Mapnik. Subsequently
QGIS server would be considered as a choice, although this is not part of this comparison.

The best server according to this post is Mapsurfer.NET, but this is not open source. Anyway, the
information about the rest of the servers could be useful for taking a choice between them, according to
the needs of the Slovakia website.

Mapnik and MapServer look like the best servers after Mapsurfer.NET. They lose its main advantage if
our project works on large scales. In fact, Mapnik deals with re-projection using proj4 library, which makes
Mapnik slower in comparison with the other map servers. Furthermore, Mapnik and MapServer are good
at dealing with huge data because of its RAM management. In this part, Geoserver is the worst because
it needs so much RAM for processing tiles but, as there are not too many layers and base maps in this
website, it's not necessary to care about RAM processing.

Mapnik and MapServer are the best servers if the data contains many tiles, base maps, and database
files. Both of them save RAM processes and, especially Mapnik, have a faster tile response in small
scales where there is a lot of tiles to process. Mapnik works especially well on Linux, also on windows,
but it’s difficult to set up.
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Then, MapServer and Geoserver could be a choice because there is not too much data files on the
Slovakia website.

1.6.1. Mapnik 3.0.12

Mapnik is a Free Toolkit for developing mapping applications. It is written in modern C++ and has Python
bindings that support fast-paced agile development. It can comfortably be used for both desktop map
design and web development.

Mapnik is about making beautiful maps. It uses the AGG graphics library, which offers world-class anti-
aliasing rendering with subpixel accuracy for geographic data.

It can read ESRI shapefiles, PostGIS, TIFF raster. osm files, any GDAL or OGR supported formats, CSV
files, and more. Pre-built packages are available for OS X and Windows and can be found
at Mapnik.org/download. Many Linux distributions provide packages - learn about them at the Mapnik
Installation Wiki. For this reason, it's better work on Linux for set up the server and its management.
(Mapnik, 2016)

1.6.1.1. Install on Windows and test (Gerd Katzenbeisser, 2015)

. First download the first of the two windows packages:
¢ Runtime package for use via Python: http://mapnik.s3.amazonaws.com/dist/v2.2.0/mapnik-win-
v2.2.0.zip
e Full SDK with headers and dib files for compiling C++
programs: http://mapnik.s3.amazonaws.com/dist/v2.2.0/mapnik-win-sdk-v2.2.0.zip

Extract the archive to c:\\mapnik-v2.2.0

Setup environment variables in your shell

set PATH=c:\mapnik-v2.2.0\lib;%PATH% set PATH=c:\mapnik-v2.2.0\bin;%PATH%
Test the c++ demo

cd c:\mapnik-v2.2.0\demo\c++ rundemo ....\

It doesn’t run on windows.

5. Test the python demo

e N

First ensure you have 32 bit python 27 installed. Then do:

set PYTHONPATH=c:\\mapnik-v2.2.0\python\2.7\site-packages;%PYTHONPATH%
set PATH=c:\\Python27;%PATH%

cd c:\\mapnik-v2.2.0\demo\python

python rundemo.py

This python file makes several files inside the same folder as rundemao.py file.

This map image is generated from 5 shapefiles within demo folder.

Inside of rundemo.py file the code is written for building this map, so Mapnik doesn’'t have a GUI for
managing the web maps like Geoserver does.
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Mont-Laurier
Sainte-Véronique

m

Figure 1.7: Map Web made with Mapnik .
This step is about creating a map composition for publishing an online WMS afterwards. For doing this,

a Mapnik server has to be set up.

1.6.1.2. Running the Mapnik server

The documentation for installing Mapnik server for Windows is limited and the installation could be
annoying, because it is necessary to handle several python libraries for running it on Windows.
Furthermore, the Mapnik libraries have to be in PATH on windows. The Mapnik wiki GitHub webpage
explains only about Mapnik library itself and one demo for testing if it works. This demo is the example
explained in the last point. But there is no explanation about how to run the server.

One more python library has been found: OGCServer. The developers explain that this is the Mapnik
python library to publish maps through an open and standard WMS interface.

But there is a problem, the OGCServer wiki page is broken and there is no chance to find an easy
explanation of how it works.

This is the GitHub website:

https://github.com/mapnik/OGCServer/tree/master/docs

There is also another google code archive group containing an example to run OGC WMS Server, but
the test downloads links within this website is up to date or broken.

https://code.google.com/archive/p/mapnik-utils/wikis/WmsInstallGuide.wiKki

Also, there are some explanations of how to set up the OGCServer files for working with Mapnik in this
website. OGCServer works like Mapnik with Python scripts files and understanding it could be difficult if
there are no available examples.

In this website, one can find the explanation of how to install this server. The dependencies are this:

- Mapnik python bindings (which will also install the “ogcserver” module code)
- PIL (http://www.pythonware.com/products/pil)

For the CGI/FastCGl interface also install:

- jonpy (http://jonpy.sourceforge.net/)

These files are Python scripts packages also so, if you need to change the settings for publishing a WMS,
it is necessary to know exactly which lines of code are involved in this.
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https://github.com/mapnik/OGCServer/tree/master/docs
https://code.google.com/archive/p/mapnik-utils/wikis/WmsInstallGuide.wiki

There are also posts explaining that Mapnik works with Apache server, but there isn’t any information
about this within OGCServer topic from the Mapnik GitHub website.

1.6.1.3. Advantages
There are many python libraries for working on Linux machine with his documentation. Mapnik is faster
with request responses of tile images than Geoserver or MapServer, especially with big databases.

Tilemill is the only Mapnik program with graphical user interface. With this software, it's possible to edit
all the objects merged with Mapnik. Besides, the use of this library is widespread so there are a lot of
tools and developers which can help you through some of the online help groups.

1.6.1.4. Disadvantages

Mapnik works for OSX, Windows and Linux, but it is recommendable to make it work on Linux. For
Windows, some required python libraries have to be downloaded, which is not necessary on Linux or
OSX.

It is difficult to find any help for building the server with OGCServer. Also, it is difficult to understand all
the python files which are involved in each OGC manager’s tools.

There is not graphical user interface for setting up and running Mapnik server. Only the python files are
involved in the connection with the server. For changing any setting, there are line codes inside some
python files which have to be modified.

The documentation for running the server is limited to the Windows version. OGCServer is mentioned on
GitHub MapServer posts as the server Mapnik works with, but the website about how it works with an
example is not working anymore and it is not possible to understand how it works.

1.6.2. QGIS Server 2

QGIS Server is an open source WMS 1.3 and WFS 1.0.0 implementation which, in addition, implements
advanced cartographic features for thematic mapping. The QGIS Server is a FastCGI/CGI (Common
Gateway Interface) application written in C++ that works together with a webserver (e.g. Apache,
Lighttpd). It is funded by the EU projects Orchestra, Sany and the city of Uster in Switzerland.

It uses QGIS as backend for the GIS logic and for map rendering. Furthermore, the Qt library is used for
graphics and for platform independent C++ programming. In contrast to other WMS software, the QGIS
Server uses cartographic rules as a configuration language, both for the server configuration and for the
user-defined cartographic rules.

Moreover, the QGIS Server project provides the ‘Publish to Web’ plugin, a plugin for QGIS desktop which
exports the current layers and symbiology as a web project for QGIS Server (containing cartographic
visualization rules expressed in SLD).

As QGIS desktop and QGIS Server use the same visualization libraries, the maps that are published on
the web look the same as in desktop GIS. The ‘Publish to Web’ plugin currently supports basic
symbolization, with more complex cartographic visualization rules introduced manually. As the
configuration is performed with the SLD standard and its documented extensions, there is only one
standardised language to learn, which greatly simplifies the complexity of creating maps for the Web.

With OSGeo4W Network Installer, it's possible to install also the QGIS server web development package.
Apache Server is also installed with this package. (Documentation about QGIS Server, n.d.)

How to run the QGIS server can be found here:

http://hub.gqis.org/projects/quantum-gis/wiki/QGIS Server Tutorial

The WMS online resource for QGIS Server is:

http://localhost/ggis/ggis _mapserv.fcgi.exe?
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Professional Geomatics’ Groups describe QGIS as a potential server solution with its new version QGIS
Server 3 but, the performance of the features on QGIS Server 2 are far away from Mapnik’s, Mapsserver’s
or Geoserver's performance for now.

1.6.2.1. Advantages

Create one server directly after managing one GIS file. Besides, it's possible to print with a plugin.

1.6.2.2. Disadvantages

Very limited documentation help and WMS tiling results in edge effects on labels and polygon fill patterns.
No support for users or Groups also. Furthermore, there aren’t any inbuilt caching options and its
performance is slower than Geoserver. QGIS Server 3 release is expected for July 2017. This project
was finished at the end of August and it was not released yet.

1.6.3. Geoserver 2.11 and Apache Tomcat server

Geoserver is an open source server written in Java that allows users to share and edit geospatial data.
Designed for interoperability, it publishes data from any major spatial data source using open standards.
Geoserver has evolved to become an easy method of connecting existing information to Virtual
Globes such as Google Earth and NASA World Wind as well as web-based maps such as Google
Maps and Windows Live Local. Geoserver is the reference implementation of the Open Geospatial
Consortium Web Feature Service standard, and also implements the Web Map Service and Web
Coverage Service specifications. (Geoserver, 2011).

Geoserver war file (Web archive for servlet containers) download can be found here:
https://sourceforge.net/projects/geoserver/files/GeoServer/2.11.2/geoserver-2.11.2-war.zip/download

It’s recommendable to install it as Apache Tomcat’s war package.
http://tomcat.apache.org/download-90.cqi

After install apache server and, before executing ‘Configure Tomcat.exe’, a couple of files must be
modified:

Go to C:\Tomcat 9.0\conf and then open tomcat-users.xml, here you are able to modify the default user
and the password.

e el | — et ) L Rk ] || — bbbl [L— ki) |

H<t—

HOTE: The sample user and role entries below are intended for use with the

=

examples web application. They are wrapped in a comment and thus are ignored
when reading this file. If you wish to configure these users for use with the
examples web application, do not forget to remove the <!'.. ..> that surrounds
them. You will also need to set the passwords to something appropriate.

F——2

v L R

| S

<role rolename="tomcat"/>

<role rolename="rolel"/>

<role rolename="manager-gui"/>

41 <user username="tomcat" password="tomcat" roles="manager-gui,tomcat"/>
42 <user username="both" password="tomcat" rolez="tomcat,rolel"/>

43 <user username="rolel" password="tomcat" roles="rolel"/>

[ O U U T T S U S L L T - Y W 90
noF

SRR ]

45 -</tomcat-users>

& el Bl 1 Al 1 dle o TAE K AL I CL 1 [

Figure 1.8: Modifying user and password name from Tomcat server
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By default, it's only possible to install less than 50 MB war packages into Tomcat server, the war file is
bigger so, another file must be modified. Go to C:\Tomcat 9.0\webapps\managenWEB-INF directory and
open web.xml file.

Modify max file size and max request size variables. Then, you are allowed to install geoserver.war file.

E tomcat-users xml .Jl B webml .Jl B web sl ._ll & serversml £ = webxaml E3 |
49 <param-name>showPFroxySessions</param-name>
50 <param-value>troed/param-value>
g1 </init-param>
52 B -
52 H cmaltipart-configs
54 <1-— L5000MB max --»
S <max-file-size>5242880000</max-file—size>
56 <max-request-size>5242880000</max-regquest-size>
57 <file-size-threshold»0</file-size-threshold>
8 - </multiparc-config>
59 - </servliet>
60 [H <servietc:>
6l <gervlet-name>Status</servliet-name>
62 ¢servliet-classrorg.apache.catalina.manager. StatusManagerServlet</sexrvliet-class>
3 H <init-paramy»
64 <param-name>debug< /param-name>
65 <param-value>0</param-value>
- P
extensible Markup Language file length: 7153  lines: 208 Ln:55 Col:23 Sel:0]0

Figure 1.9: Modifying the file size allowed to install into Tomcat

Open ‘Configure Tomcat.exe’ and click on ‘Start’ button and then open the localhost:8080 website for
installing the Geoserver.war file. Then, go to the ‘Manager App’ section on the left side.

B

P localhost:3080

W Bookiarks - [l mis favoritos I Prersa B Sencs, Peliculas Ontir - I Redes Suciaks I 0PV I Inernstvanos I Master Thesis- il Trabao B Xorsrohe- I jueces B Musica Il desanolios wib - il -libre

Home Documentation Configuration Examples Wiki Mailing Lists Find H4

Apache Tomcat/9.0.0.M21 £ Apace s

Recommended Reading: Server Status
Security Considerations HOW-TO

‘) Apache Tomcat 9.0 Tomcat9 Properties u

R Manager App
General |Log On | Logging | Java | startup | shutdown | Manager Application HOW-TO —]
Clustering/Session Replication HOW-TO WIS
Service Name: Tomcatd
Display name: lApache Tomcat 9.0 Tomcatd) i
eloper Quick Start
Description: Apache Tomcat 9.0.0.M21 Server - http: fjftomcat. apac Realms & AAA Examniee) Gl Gre e oD
JDBC DataSources Tomcat Versions
Path to executable:
"Ci\Tomcat 9.0'binTomeat?. exe” /RS Tomcatad
Startup type: | Manual - hnaging Tomcat Documentation Getting Help
security, access to the manager webapp is Tomcat 9.0 Documentation FAQ and Mailing Lists
ricted. Users are defined in: . .
Tomcat 9.0 Configuration The following mailing lists are available
TALINA_HOME/conf/tomcat-users.xml T t Wiki . .
i . Jlomcat Wiki fomcat-announce
Service Status:  Stopped fomcat 9.0 access to the manager ) N Important announcements, releases, security
Hlication is split between different users Find additional important configuration vulnerability notifications. (Low volume).
information in S
Start Stoj Pause Restart T —— .
P SCATALINA_HOME /RUNNING . txt User support and discussion
. taglibs-user
Developers may be interested in: User support and discussion for Apache Taglibs
Aplicar Tomeat 9.0 Bug Database tomcat-dev
Development mailing list, including commit

Tomeat 9.0 JavaDocs

messages
Tomeat 9.0 SVN Repository
Other Downloads Other Documentation Get Involved Miscellaneous Apache .SDflwme
Jomcat Connectors JTomcat Connectors Qverview Contact acuslaion
Figure 1.10: Installing Geoserver.war into Apache Tomcat Server. Part 1
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On ‘To deploy’ section, WAR file to be deployed, you must search for the geoserver.war file and then
click on ‘to deploy’ (This website is Spanish version translated into English, the buttons’ name may
change).

Tomcat Web Application Manager

|Message: ckay
Manager
List Applications Manager HTML help Manager Help
Applications
Trajectory Version Display Name Running Sessions Commands
Tear | Stop | | Recharge || Retract |
1 None specified Welcome to Tomcat True o
[ Expire sessions | without working 2 30 Minutes
Tear | Stop || Recharge || Retract |
/Docs None specified Tomcat Documentation True o
| Expire sessions | without working 2 30 Minutes
L LL L L
-
| Geoserver None specified GeoServer € Abrir @ -
e » Bibliotecas » Documentos » Mis documentos b master » Thesis b « [ 43 | Buscar Thesis ol H
el P [}
{manager None specified Tomcat Manager Application e — e 5~ [ @
't Favoritos Biblioteca Documentos Organizar por. Carpeta +
1 WebsiteQ None specified B Descargas Thesis | -
Bl Escritorio = -
1 Sitios recientes i
To deploy I 33 Dropbox b L ) M E s E I
Deploy directory or WAR file located on server % OneDrive :
Caontext Path (opticnal) 1 master 1
- | 1% Equipo :
XML Configuration File URL: [
WAR cr Directory URL. 1 " Bibliotecas data jTileDownloader mapnik-v3.0.12 tests 0805
= ‘: [ Bocumentos REPORT(Autosaved).pdf
| To depig)
=] Imagenes i 5 R _ o
WAR file to be deployed B J 1 = = | |
Mombre: ~ | Todos los archivos -
Select WAR file to load (oo nch v s
To deploy

Figure 1.11:Installing Geoserver.war into Apache Tomcat Server. Part 2

Once installed, go to the next link and should be work.

http://localhost:8080/geoserver

The WMS online resource for Geoserver is:

http://localhost:8080/geoserver/wms?

The maps on Geoserver are created on a Layer Groups section, on the left row of the Geoserver interface,
inside Data section. This layer groups can be made of vector and raster files. After doing this, Geoserver
creates one WMS URL that is possible to share or include on any web GIS or desktop GIS project.

1.6.3.1. Advantages

It is the easiest opensource map server in the market. It is easy to install, and easy to set and modify the
servers from its GUI. It also has its own projection tool for building a web map.

Geoserver can work with all type of data sources: mysql, postgis database, shapefiles from ArcGis...

1.6.3.2. Disadvantages

Geoserver is one of the slower maps server on tile processing and handling small scales on the market.

1.6.4. MapServer MS4W 3.2.1

MapServer is an open source development environment for building spatially-enabled web mapping
applications and services. It is fast, flexible, reliable and can be integrated into just about any GIS
environment. Originally developed at the University of Minnesota, MapServer is now maintained by
developers around the world.
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MapServer runs on all major operating systems and will work with almost any web server. MapServer
features MapScript, a powerful scripting environment that supports many popular languages including
PHP, Python, Perl, C# and Java. Using MapScript makes it fast and easy to build complex geospatial
web applications. (Jeff McKenna, 2017)

MapServer for windows download can be found here: http://www.ms4w.com/

MapServer doesn’t have a Graphical User Interface by itself, but there are some applications packaged
for MS4W which has one GUI. Installing it is as easy as installing Geoserver, but the server management
is not so easy. The GUIs available in this web are only viewers. In order to change the server settings,
the files within the ms4w folder must be changed. These demos can be used for default websites,
switching a few settings depending of the purposes of your website.

MapServer publishes maps on web by .map files. The Mapfile contains a text depicting one map with
layers or shapefiles and their styles. The next example shows how it's done.

In this file, the name of the map, the border extent, the directory where the shapefiles are, the size, the
image type, the projection and the layers with the shapefiles which will be included in this map are defined.

MAP
NAME "MAPSERVER QUICKSTART"
EXTENT -137 29 -53 88
UNITS DD
SHAPEPATH "/home/user/data/natural_earth2/"
SIZE 800 600

IMAGETYPE PNG24

PROJECTION
"init=epsg:4326"
END

WEB
METADATA
ows_enable_request "*"
END
END

LAYER
NAME "Admin Countries"
STATUS ON
TYPE POLYGON
DATA "ne_10m_admin_0_countries"
CLASS
STYLE
COLOR 246 241 223
OUTLINECOLOR 000
END
END
END

END

Figure 1.12: Example of MapFile

There is only one java library for handling maps, Openlayers package for MS4W but, it doesn’t mean that
Leaflet does not work with MapServer.

The WMS online resource for MapServer is: http://localhost/cgi-bin/mapserv.exe?

It's possible to work with .SLD files to add styles to the layers. There are two ways:
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-SLD parameter pointing to remote SLD. The SLD link is included on the MapServer request. This link is
an example of this way:

http://localhost/cgi-

bin/mapserv.exe?map=c:\ms4w\apps\chameleon\cesi\map\mapfilel.map&service=wms&version=1.1.1&request=getlege
ndgraphic&layer=pearseshape&format=image/gif&

In this link, the blue letters are the address which renders the map created, and in green is the address
to the SLD file in localhost with xml format.

-SLD_BODY: parameter to send the SLD definition in the URL. All the xml code of one SLD is included
on the URL request. If the SLD is depicting many layers, the URL length could be huge.(MapServer
Quickstart, n.d.)

MapServer also supports MySQL databases. Inside Mapfile, the connection with a MySQL database can
be stablished with a line code, the next line could be an example:

CONNECTION "MySQL:test,user=root,password=mysqgl,port=3306". (MapServer Quickstart, n.d.).

1.6.4.1. Advantages

Faster tile response than Geoserver and easy to install.

1.6.4.2. Disadvantages
Changing settings is difficult without any GUI like the one Geoserver has, and MapServer management
works modifying configuration files.

It's possible to download Openlayers as packaged applications for MS4W, but not Leaflet. It's mentioned
that there are not Leaflet examples for MapServer, although Leaflet works on MapServer.

Creating the Mapfile can be difficult, especially if this file is composed by a lot of layers. Unlike Geoserver,
MapServer has not GUI also for making map packages.

1.6.5. Conclusion

MapServer and Geoserver with Apache Tomcat have been chosen as the servers that are going to be
tested for this project. They are not the fastest servers, but the website is not working with a lot of tiles at
the same time so, the advantage with the other servers doesn’t matter. Furthermore, Geoserver has an
easy and intuitive user interface, which makes it the perfect choice for the new website.
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2. Handling the settlement development in Vel'ke
Pole, Pila and Radobica website data base

After doing the study of the different options on the market, Geoserver and MapServer have been chosen
as the final choices for testing the data from the website and, after the test with the data has been
performed, choose the best option which works with the same functions than the ESRI website has.

Regardless of working on MapServer or Geoserver, the shapefiles are loaded into a Postgres database.
MapServer and Geoserver will load the shapefiles from the same Postgres database. This step gives
geographical objects support to the shapefiles and also, it is a safer way for the data integrity because
Postgres has also a password system for protecting the database.

Postgres is an open source object-relational database system and provides geographical information to
the shapefiles stored within. This software will be used regardless of choosing between Geoserver,
MapServer, Openlayers, Leaflet... This software is necessary for all databases that need geographical
features. The software can be downloaded from https://www.postgresgl.org/.

There are many ways of loading shapefiles into Postgres, the best way is with its shapefile loader,
PostGIS. It’s possible to load all the shapefiles at the same time with Postgres but, with several shapefiles
to load is better to choose another way. The reason is, there are a few shapefiles with the same name
and an error is returned in these situations. Another reason is, if there are some shapefiles with bad
integrity data, for example if one shapefiles has recurrent IDs, Postgres will not return any error. Besides,
when these wrong layers are loaded into Geoserver or MapServer, the layer isn’t shown. They need a
well-structured ID, and if there are two objects with the same ID, there will be a load error to the server.

QGIS Desktop has a tool for loading shapefiles into a Postgres database, and this tool give advices to
the users if there is this ID issue.

All the shapefiles are checked when they are loaded into a QGIS project, and this tool returns 52
shapefiles with some ID repeated inside them.

All of these shapefiles are shown on the next list sorted by the folders where are from: slovakei 2014,
slovakei 2015 and slovakei 2016.
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slovakei2014

slovakei2015

slovakei2016

Settlement settlement

vp_vp_2014
Settlement_all_2014_update

ArcGIS_Markers. All of
them.

Landuse2014agriculture2014

vp_p_1956 River_all_1956

LandUse_ 1844
RA_Road_1844

Buildings_1844_2016

Landusel782landuse

vp_2014
Settlement_ VP_2014_update

Landusel782River vp_1956 River_VP_1956
Landusel782Road vp_1956 Roads_VP_1956
Landusel782settlement vp_1782 River_VP_1782

VP_and_P_2014 Agriculture_Today

vp_1782 Roads_VP_1782

VP_and_P_2014 Forest_Today

pila_1782 River_Pila_1782

VP_and_P_2014 Rivers_Today

VP_and_P_2014 Roads_Today

VP_and_P_2014 Settlements_Today

VP_and_P_1860 Agriculture_1860

VP_and_P_1860 Rivers_1860

VP_and_P_1860 Forest_1860

VP_and_P_1860 Roads_1860

VP_and_P_1860 Settlements_1860

data agriculture_decrease

data agriculture_increase

data agriculture_no_change

data forest_decrease

data forest_increase

data settlements_no_change

data settlements_decrease

data settlements_increase

1956-2014 ForestCommon

1956-2014 AgriculturalGrowing

1956-2014 AgriculturalCommon

1956-2014 UrbanCommon

1956-2014 UrbanDecreasing

1860-1956 ForestCommon

1782-1860 UrbanCommon

1860-1956 UrbanGrowing

1782-1860 UrbanDecreasing

Figure 2.13: Shapefiles with wrong ID
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There are two types of errors:

Landusel783River has only one column: ID. With this sort of files, a new field is created as ID1, and this
field is keeping '0' values. For example, Geoserver doesn’t create a new column with the ID, takes the
existing columns so, in this case, Geoserver takes ‘0’ as ID, but without showing any data because is the
only column inside this shapefile. Then, '0' has changed in ID field by the number of the column with
QGIS.

Landusel783Settlement is the other type of files. This shapefile depicts polygons and each ID is for the
owners of this polygons which depicts buildings. In this case, the '0' has changed by the row's number,
because its original reason of being appears to be only to call all the elements of this shapefile.

Furthermore, there are also a couple of shapefiles more with another problem. Those files are:

- vp_p_1782 Settlement_all_1782
- vp_1782 Settlement_VP_1782

Booth of they from slovakei2015 folder. The changes made are the next:
For vp_p_ 1782 Settlement_all_1782:

- id. 10 twice, change it to 24
- id.35 twice, change it to 121
- id.43 twice, change it to 122
- id 82 twice, change it to 83
- id 90 twice, change it to 94
- id 99 twice, change it to 97
- id 33 twice, change it to 36
- id 73 twice, change it to 76

For vp_1782 Settlement_VP_1782:

- id. 33 twice, change it to 121
- id.35 twice, change it to 122
- id.43 twice, change it to 123
- id 73 twice, change itto 124
- id. 82 twice, change it to 125
- id.90 twice, change it to 126
- id.99 twice, change it to 127

Besides, there are problems with duplicated shapefiles, as photo shape orientation files.

MapServer, as well as Geoserver, works with map compositions, in other words, a map file has to be
created with shapefiles and rasters as layers.

The structure of the website shows geographical information depending on the development’s type
selected by the user. These developments are settlement, land use, land use change and population
density. Likewise, depending of the development which a user can select, it's possible to choose between
the villages of Brezova, Vel’ké Pole, Pila and Radobica. Then, the idea is to create one map composition
for each village and each development that there are.

Then, the website is able to load all the necessary data and the users are going to be able to switch on
or off the layers, which are included in those different map files.
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2.2. Geoserver

Geoserver has a GUI unlike MapServer, and with this interface, all the publishing settings can be

managed.

Then, a Workspace
must be created.

The project’'s name, the
developers name,
contact and email is set
up in this part. After this,
a data store has to be
created.

The data source is
created depending of the
file type which is going
to be uploaded. A vector
data source, raster data
source and even WMS
connections can be
created.

There are many choices for uploading

different types of data.

Migration of ESRI Server data to an Apache Server with Geoserver and Openlayers.
Settlement development in Vel’ké Pole, Pila and Radobica, Slovakia.

About & Status

7\ Server Status
GeoServer Logs

23 Contact Information

@ About GeoServer

GeoServer

Edit Workspace

Edit existing workspace

Name

slovakei

Data

Layer Preview

[ Workspaces

MNamespace URT

Slovakia
The namespace uri associzted with this workspace

4l Stores
= #| Default Workspace
Layars

&l [ayer Groups Settings @
@D Styles -
servi Enabled

; gmces 7
8 wMTS

T Wes Primary Contact

13 WFS Contact

Ty W

B WHS Alberto Rodrigo MArtinez
Settings Organization

& Global Hochshule Karsruhe Technik und Wirtschatt, Geomatics

] Image Processing
[ Raster Access

Paosition
Thesis student

Tile Caching Email
alrodmad@gmail.com

H Tile Layers @9

€ Caching Defaults Voice

H Gridsets

== Disk Quota Fax

4 BlobStores

Security Address

,_,’P Settings Address Type
Authentication Warlk

Figure 2.14: Edit Workspace with Geoserver

New data source

Choose the type of data source you wish to configure

Vector Data Sources

[d Directary of spatial files (shapefiles) - Takes 2 directory of shapefiles and exposes it as a data store

[d MySQL - MySQL Database

[d MySQL (JNDI) - MySOL Database (INDI)

[d PostGIS - PostGIS Database

[d PostGIS (JNDI) - PostGIS Database (INDI)

[d Properties - Allows access to Java Property files containing Feature information

[d Shapsfile - ESRI(tm) Shapefiles (*.shp)

4 Web Feature Server (NG) - Provides access to the Features published 2 Web Feature Service, and the ab

Raster Data Sources

B ArcGrid - ARC/INFO ASCII GRID Coverage Format

B GeoTIFF - Tagged Image Filz Format with Geographic information
B Gtopo30 - Gtopo30 Coverage Format

B ImageMosaic - Image mosaicking plugin

B WorldImage - A raster file accompanied by a spatial data file

Other Data Sources

Tl WMS - Cascades a remate Web Map Service

Figure 2.15: Different types of data source can be created in Geoserver
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Edit Vector Data Source

Edit an existing vector data source

PostGIS
PostGIS Database

Basic Store Info

Workspace *
slovakei v
. . . Data Source Name *
The project works with Postgres data base, for this dovake
reason, a PostGIS data base connection with Description

Geoserver has to be created. @ Enabled

Connection Parameters
dbtype *
postais

host *

lacalhost

port *
5432

database
slovakel

schema

public
user ©
postgres

passwd

Figure 2.16: Creating new Postgres vector data source

Most of the raster files in the project are saved from ArcGIS and, for some reason, this .tif files from
ArcGIS doesn’t work after loading them to Geoserver, the problem is with their projection. Although these
raster files were saved with EPSG:3857 projection in ArcGIS, when its loaded to Geoserver, Geoserver
doesn’t recognize this projection and adds one standard projection for those raster files which doesn’t
have native projection EPSG:404000.

Coordinate Reference Systems
Native SRS

EPSG:404000 EPSG:Wildcard 2D cartesian plane in metric unit

Declarsd SRS
EPSG:404000 | Find... | Wildcard 2D cartesian plans in metric unig

SRS handling

Here is an example: Reproject native to declared
Geoserver is able to
fill a different Bounding Boxes
Declared SRS, and Native Bounding Box
create the bounding Min X Min ¥ Max X Max Y
box from this -0.5 0.5 698,5 7465
Declared SRS but, Compute from data
is not the solution Compute from SRS bounds
for this case. Lat/Lon Bounding Box

Mim X Min ¥ Max X Max Y

05 -0.5 698 5 7465

Compute from native bounds

Figure 2.17: Problem loading Raster files to Geoserver
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The solution for this problem is opening the raster file from QGIS Desktop Software and save it again as
tif file with his projection and the pyramid image builders has to be allowed. In this way, Geoserver
recognize the native projection as the saved previously with QGIS. Maybe it's not a problem working with
ArcGIS Server because this server reads perfectly the projection from another ArcMap file, unlike an

(o] pen source Web server. Complementos  Vectorial |Raster | Base de datos  Progesos  Ayuda
o~ —|®= Calculadora réster.. =
1 o P = s |
3 @ T S Alinear raster. .. & g
ﬁ e Proyecciones L o .“n: m—.:. : = |
* Rasterizar (vectorial a réster)...
Panel del sxplarador Extraccidn ' Poligonizar (réster a vectorial)...
A'_jéliSi's ' Tradudir (convertir formato)...
Miscelénea D T
Configuracion de GdalTools...
1/ Traducir (convertir formato) Hal Fer a_ RGE... <
T "\ o
Th|S Opt|0n can be found on QGlS menu, Modo de lotes (para procesar todo el directoric) ._ .
Raster/ Conversion/ Translate (Convert Capadeentrads | cad-map +| | seleccionar...
format) ven Archivo de salida rages/test/cad-map.tif | | Seleccionar...
. . . . ® SRE de desti : lecdonar...
Inside the conversion tool window, in the SRS soesim (ERA e
field, its mandatory to assign EPSG:3857 to iRt S
. . . 5in datos [E. '%]
apply the projection to the output file.
Expandir [Gris | V]
Srowin [ ]
prel Priwin [ ] I
g sCD
. [ ] Opciones de creacion
% Cargar en la vista del mapa cuando se termine
gdal_translate -a_srs EPSG: 3857 -of GTiff "C:/Program Files E]
(x86)/GeoServer 2,11.0/data_dirjcoverages/cad-map. tif” ==
"C:fProgram Files {x86)/GeoServer
2.11.0/data_dir fcoverages/test/cad-map. tif”
on g
Cerrar Ayuda _--__- P )

Figure 2.18:Exporting cad_map to .tif from QGIS Desktop

Coordinate Reference Systems

Mative SRS
EPSG:3857 EPSG:WGS 84 / Pseudo-Mercator...
Dedared SRS
EPSG:3857 Find... | EPSG:WGS 84 [ Pseudo-Mercator...
SRS handling
This capture shows the right Force dedlared i

coordinates that one layer must
have. Bounding Boxes with values e Sounding Eox

like ‘0.5, -0.5, or 180, 90’ are not Min X Min Y Max X Max ¥

Valid then |f there are Iayers W|th 2.058.672,66783( 6.188.003,26978¢ | 2.074.286,07715% 6.203.492,07258¢

Bounding Boxes

Compute from data

those values, it means that this
layer is not being loaded right and
the last step with QGIS Desktop will

Compute from SRS bounds

Lat/Lon Bounding Box
Min X Min Y Max X Max
18,4933712325110 48,40082023772418,633628867427 48,577609212107

be done.

Compute from native bounds

Figure 2.19: Right Bounding Boxes for the layers of the project

The idea for now is about creating some map compositions depending of each user. An example for
Vel'ké Pole in 1782 was created for explaining how to make one of these map compositions. This is an
example about a simple HTML working with Openlayers 3, which loads the shapefiles from Geoserver,
after loading them from Postgres, and that HTML is placed on apache server then, this HTML will work
on localhost.
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2.2.1. Building an HTML example for Geoserver with the original

database

Previously it has been mentioned how Layer Groups Control in Geoserver can help us to create these
compositions but, for creating the HTML it is better to load them separated. If a layer group is called from
the HTML, it's difficult to assign a ID for each layer which is inside this Openlayers layer group control.
This library works saving the layers in the same order that is defined inside the map function.

14 H  <body>
15 <div id="map" clasz="map"></div>
16 = <div id="layertree">
1 <h5»Click on layer nodes below to change their properties.</h5>
<ul>
<lix<span>0SM layer</span>
<fieldset id="layerO">
<label class="checkbox" for="wvisiblel">
<input id="vis=iklel" class="visible" type="checkbox"/>visibility
- </label>
<label>opacity</label>
<input clazs="opacity" type="range" min="0" max="1" =step="0.01"/>
</fieldsetr>
«/f1lix
<lir<spanrlayer group<,/span>
<fieldset id="layerl">
<label class="checkbox" for="wvisiblel">»
<input id="wvi=iblel" class="wvisible" type="checkbox"/>visibility
- </label>
<label>opacity«</label>
<input cla=s="opacity" type="range" min="0" max="1" =step="0.01"/ >
- </fieldset>
= <ulx>
<lis<span>Vel'ké Pole Border</span>
«<fieldset id="layerlO":>
<label class="checkbox" for="wvisiblelD":>
<input id="visiblell" class="visible" type="checkbox"/>visibility
- </label>
<label>opacity</label>
<input claszs="opacity" type="range" min="0" max="1" step="0.01"/>
- </fieldsetr>
<flix
<lir<spanrAgriculture Vel'ké Pole<,/span>
<fieldset id="layerll">
<label class="checkbox" for="wvisiblell":>
<input id="wvis=iblell" class="wviszikle" tvpe="checkbox"/>visibility
- </label>
<label>opacity</label>
<input claszs="opacity" type="range" min="0" max="1" =step="0.01"/ >
: </fieldset>
- <flix
% <lir<span>Forest Vel'ké Pole</span>

ha By s
L0
THIHTHTI

ha B3 B3
1 v th b LA R = OO

[R5 I N ]

%)

[THTHTH

1 o0 ab L R = OO

o
1

oG L0 L LS L L Lo Lo L L R RS

B b
A R T

[THTHTH

==

(LT BT, T, BT ST T

1 &n @n

«fieldset id="layerl2":>
<label class="checkbox" for="wvisiblell":>
<input id="visiblel2" class="visible" type="checkbox"/>visibility
</label>
<label>opacity</label>
1 <input clazs="opacity" type="range" min="0" max="1" step="0.01"/>
62 - </fieldsetr>
63 o <fli>
64 % <li><span>River Vel'ké Pole</span>

6

=T
T

65 <fieldset id="layerl3">

66 <label class="checkbox" for="wvisiblell":>
67 <input id="wvis=iblel3" class="wvisikle" type="checkbox"/>visibility
68 - </label>

69 <lakelropacity</lakel>

yper Text Markup Language file

Figure 2.20: Openlayers Layers Groups with ID from Geoserver. Part one

Slovakia website was designed after loading the data from ESRI and a website was programmed with
JavaScript scripts but, some of these tools can be managed with the new Openlayers tools, like ‘Layer
Groups’. The documentation can be found in References (Layer Groups, n.d.).
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The last figure shows how this Layer Groups Control is defined.

Here it is shown how the layers are called by each checkbox for switching on or off the layer on the

map.

The function (figure 2.21) works saving the layers defined on map script in the same order than they are

called, inside the layer source (check figure 2.26) the objects with id ‘layer10’, ‘layer11’, ‘layer12’, and

so on. Then, inside the fieldset, those ids are called as it is shown in last figure 2.21.

if (layer instanceof ol.layer.Group) {

bindInputs('flaver' + i + j, sublayer):
r b
r }
r 1
=] £ ('#layertree 1i > span').click{function() {
£(this) .2ibling=s ("L izet').toggle()
£ }) .=iblings (' fieldset") .hide(}) ;

8 map.addControl {(new ol.control.MousePosition());
49 P </script>

150 F </body>

151 -</html>

122 function bindInputs({layerid, layer) {

123 var visibilityInput = £ (layerid + ' input.wvisible’

124 —| vigibilityInput.on{'change', Ffunction{) {

s layer.setVisible (this.checked) ;

126 - n:

127 visibilityInput.prop('checked', layer.getVisible()):

128

125 var opacityInput = £(layerid + input.opacity

130 = opacityInput.on('input change', fonction() {

131 layer.=setOpacity(parseFloat(this.value)) ;

132 - n:

133 opacityvInput.val (String(laver.getOpacity(})}) s

134 - 1

1 =] map.getLayers() . forEach (function(layer, i) {
bindInputs('slayer' + i, layer);

—| layer.getLayers() .forEach{function{sublayver, j) {

Hyper Text Markup Language file

Figure 2.21: Openlayers Layers' Groups with ID from Geoserver. Part two

The code line for loading the shapefiles from Geoserver will be explained hereunder.
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With this tool, it's possible to switch the
layer's opacity also, just like the ESRI
website does. In this example, the
development for Vel’ké Pole in 1782 is
shown.

Click on layer nodes below to change their properties.

y &

Radobical

aEnuK : '
=\‘ b ‘/

: Klak

4
. \/\Ost y Gran
R
- A
a
| /
A \[
Hrabicov
512 Zupkov.

S ety

o OSM layer
* Layer group
o Vel'k€ Pole Border
o Agriculture Vel'k€ Pole

‘ @visibility opacity U ‘

o Forest Vel'k€ Pole

visibility opacity U ‘

o River Vel k) Pole

Figure 2.22: Openlayers Layers Group tool for Vel'ké Pole in 1782

About & Status

[\ Server Status
GeoServer Logs

8] Contact Information

@ About GeoServer

Data
Layer Preview

[€ ) @ localhost9090/geaserver/web/wicket/bookmarkable/org.geoserver.web.data.layer. NewL ayerPage?s

GeoServer

¢ || Q search

Logged in 25 zdmin. | ] Logout

New Layer

Add 3 new fayer

Add layer from | slovakei:slovakei [=]

You can create a new feature type by manualy configuring the attribute names and types. Create new feature type...
On databases you can also create a new feature type by configuring a native SQL statement. Configure new SQL view...
Here is a list of resources contained in the store 'slovaker’. Click on the layer you wish to configure

First of all, the layers from

= Workspaces

Geoserver have to be 3 Stores << ||<|l1]|2][3][4][5 - | Results 0 to 0 (out of 0 items) 4 search
8 Layers Published Layer name Action
bl h d h I . '@ Layer Groups
pU IS e On t IS examp e. @ styles £ agriculture_vp_1782 Publish again
Services L4 border_vp Publish again
& wiTs + forest_vp_1782 Publish again
‘,ﬁ wes d river_vp_1782 Publish again
& wrs
& wms 1860piaboundary Publish
Settings agriculture_all_1782 Publish
& Global agricutture_sl_1860_update Publsh
[ 1mage Processing agricutture_zl_1956 Publish
[ Raster Access
agriculture_al_2014_update Publish
Tile Caching agricutture_pila_1782 Publish
[ Tie Layers -
agriculture_pila_1860_update Publish
€ Caching Defautts g =i beiol
[ ridsets agriculture_pila_1956 Publish
=) Disk Quata agriculture_pila_2014_update Publish
3 BlobStores
agriculture_vp_1860_update Publish
Security agriculture_vp_1956 Publish
& Settings

Figure 2.23: Publishing layers from Geoserver
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& GeoServer Logged in as admin. | ] Logout {
h Edit Layer

About & Status

7, Server Status

Edit layer data and publishing

On Data / Layer, a source must | coseerion i
| ; h [, Cortect et slovakei:agriculture_vp_1782
be selected. After that, | conure therscce v pubihng formaton o the urent yer

Geoserver shows the
shapefiles loaded into the

Data Publishing Dimensions Tile Caching

yel Edit Layer
Postgres source. These & o s Basic Resource Info
e Name
shapefiles are published here. Services Zgrcutine va 1762
@& wuTs Enabled
& Wes Advertised
£ wrs e
s agricutture_vp_1782
wicket/page?s Settings R
Data links & Global

[T 1mage Processing

No data links so far I Raster Access

Add link Tile Caching
B Tie Layers
Coordinate Reference Systems € caching Defaults Keywords
Native SRS [ Gridsets Current Keywords
= Disk Quota features -
Dedared sRs agricutture_vp_1782 Remove selected
EPSG:3857 Find... | EPSG:WGS 84 / Pseudo-M|  Security New Keyword
N —

SRS handing T85!

Force declared [~] Code Le=rirEry

3857 WGS 84 / Pseudo-Mercator

Bounding Boxes <<® < |/ 1| = »> Results1to1 (out of 1 matches from 5,846 ftams)

Native Bounding Box
Min X Min Y Max X Max ¥
-20.037.508,3427 |-20.048.966,1040 | 20.037.508,3427¢| 20.048.966,10401

Compute from data

Compute from SRS bounds

LatfLon Bounding Box

Min X Min Y Max X Max ¥
-180,0000000000 |-85,05999999999 | 180,0000000000C| 85,05995995999<

Curved geometries control
[T Linear geometries can contain circular arcs

Linearization tolerance (useful anly if your data contains curved geometries)

Figure 2.24: Setting the publishing data

That is the first window which is shown on the publishing layer tool. It has four headers: Data,
Publishing, Dimensions and Tile Caching. Data and Publishing contains the mandatory information
which must be filled up so, for now, only these two parts will be changed.

This mandatory information is about the projection of the shapefile and its bounding boxes. The EPSG
of this shapefile which is working with can be found clicking on ‘Find..." button.

After this, click on ‘Compute from SRS bounds’ button on Bounding Boxes section and ‘Compute from
native bounds’ button.

With this step, the shapefile will have the right projection and bounding box.

Afterwards, inside Publishing header, the symbology can be stablished. It is not mandatory but, if this is
not set up, the WMS will not be shown.
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WMS Settings
Layer Settings

V| Queryable
Opague
Default Style
The symbology can be created or g
loaded in other section but for now, the | o=
default layer symbology from Geoserver by
. . A . capitals
will be used. Later it will be explained gt lakes
one example for styling raster layers. ot polgon

grass
green
line
poi

Default Rendering Buffer

‘
1]

Default WMS Path

No autherity URLS so far

‘ Add new authority URL |

Authority URLs for this WMS Layer

Selected Styles

Figure 2.25: Setting the shapefile symbology on Geoserver

This process will be repeated with Forest, River and Border layer from Vel’ké Pole in 1782.

And this is all the necessary for publishing maps on web with Geoserver. From now, the Openlayers

HTML will be created.

First of all, the website needs a base map layer to support the shapefiles, for this reason, the OSM

layer for Openlayers will be loaded.

Then, for loading a shapefile from Geoserver to HTML with Openlayers, the code would be like the next

figure.
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Bk sMbh e it BE

TEINTETS

ditar Buscar Vista Codificacién idioma Cenfiguracion Herramientas Macro  Ejecutar  Pluging  Ventana 7

ZT1([EELNz | B E DM@

kal ;.']l & hitpd _slovakia conf dl B mapcache xml dl & getfeatureinfoile html ;.']I [E mapcache-getfeatursinfo-tile html dl E mapcach

<flix
</ul>
</div>
<script>
Tar map = new ol . Map({
layers: [
new ol.layer.Tile({{
source: new ol.source.0S5M()
1), new ol.layer.Group({
layers: [
new ol.layer.Tile ({
source: new ol.source.TileWMS({{
url:"htcp:/

13
13
new ol.layer.Tile ({

source: new ol.source.TileWMS({

url:"htcp:/

params: { "LA
zerverlype:
1

13

new ol.layer.Tile ({
source: new ol.source.TileWMS({{
url:"htcp:/

params: { "LA
serverIype:
13]

13

new ol.layer.Tile ({
source: new ol.source.TileWMS({{
url:"http:/

13]
13]
1
13
1.
target: 'map’',
view: new ol.View({

zoom: 12
3]
e

center: ol.proj.fromLonLat {([18.549171,48.551440]}),

', "TILED": Lxue},

 "TILED" : true},

Figure 2.26: Part of code about the loading from Geoserver
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'Geoser\rer test Slovakia x \+

('_ @ | localhost:90/website/HTML/Test.htrml
Vel'k€ Pole in 1782

2
atno ' &
+ . &
= e Radobica %
o 3 Klak

Ostry Grof

The HTML created is
shown in this figure.

Hrabicow

The example shows the
possibility of adapting
the new website version | !
with Openlayers
javascript library.

Click on layer nodes below to change their properties.

® OSM layer
visibility opacity r/l

* Layer group
o Vel'k€) Pole Border

visibility opacity 0
o Agriculture Vel'k@ Pole

visibility opacity U
o Forest Vel'k€ Pole

visibility opacity U
o River Vel'k@) Pole

visibility opacity U

Figure 2.27: Layer control of Openlayers example

2.3. MapServer

MapServer does not have a GUI. The WMS management and creation depends on line codes from some
files. The most important file is the Mapfile, where the maps composition is defined by vector and/or raster
files.

The Mapfile example from the MapServer section 1.5.4, page 21, is taken and changed by the new server
options.

In this example, the shapefiles are taken from the hard drive but, in the new Mapfile, the shapefiles will
be loaded by Postgres database. The next figure shows how the Postgres connection was created for all
the layers. The layers are the same as Geoserver example has.

MapServer is able to create images from the shapefiles within this Mapfile.

On line 17, it is shown the template which is created for exporting images but, this is not relevant for the
project.
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CONFIG "MS_ERRCRFILE" "C:/ms4w/tmp/ms_error.txt"

DEBUG 5

NAME "Mapserver test Slovakia”

STATUS CH

5IZE 600 400

EXTENT 2057005.395500 6192538.24920001 2070257.819 6203493.6622
UNHITS DD

SHLPEPATH "C:/ms4w/apps/website/datavplTaz"

IMARGECOLOR 255 255 255

¥
# Start of web interface definition
#
WEB
TEMPLATE "template.html™
IMAGEPATH "c:/ms4w/tmp/ms_tmp/"
IMAGEURL "/ms_tmp/"
METRADATR
"wms_title"” "WMS Demo Mapserver"™
"wms_onlineresource” "ottp://localhost:80/cgi-bin/mapserv.exe ?MLP
"wms_srs" "EP5G:4326 EP5G:4269% EPSG:3857"
"wms_feature_info mime type" "cext/plain™
"wms_abstract" "This demonstration server was setup by Alberto Rodrigo and powered by MS54W
"ows_enable request” e
END
END # WEB
PROJECTICH
"init=epsg:3857"
END
-
$# Start of layer definitions
#
LAYER
NAME "border wvp"
STATUS CN

TYPE POLYGON
CONNECTICNIYPE POSTGIS

(http://m=sd4w.com) ."

COCNMECTICHN "host=localhost port=5432 dbname=slovakei user=postgres password=postgres"

DATA "geom from border wvp"
CLASS
STYLE
CUTLINECCLOR 255 0 O
END
END

END
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LAYER
NRME "agriculture vp 1782"
STATUS CN
TYPE BCLYGON
CCHNNECTICHIYPE POSTGIS
COCHMNECTICH "host=localhost port=5432 dbname=slovakel user=postgres password=postgres"”
DATR "geom from agriculture wvp 1782"
CLASS
STYLE
COLCR 0 120 120
END
END
END

1 motnos L

@ tn LN tn tnoen oot
=

P = - (- - O A
= T T TR

o

LAYER
NRME "forest_vp 1782"
STATUS CN
71 TYPE BCLYGON
72 CCHNNECTICHIYPE POSTGIS
COCHMNECTICH "host=localhost port=5432 dbname=slovakel user=postgres password=postgres"”
4 DATR "geom from forest_wvp_1782"
5 CLASS
76 STYLE
77 COLCR O 255 O
78 END
79 END
80 END

1 o

g2 LAYER
83 NAME "river wp 1782"
4 STATUS CON
85 TYPE LINE
86 CCHNNECTICHIYPE POSTGIS
87 COCHMNECTICH "host=localhost port=5432 dbname=slovakel user=postgres password=postgres"”
88 DRATR "geom from river vp_1782"
89 CLASS
S0 STYLE
a1 COLOR 0 0 255
a2 END
g9 END
END

96 LAYER
a7 NAME "roads wvp 1782"
a8 STATUS CON

ag TYPE LINE

100 CCHNNECTICHIYPE POSTGIS

101 COCHMNECTICH "host=localhost port=5432 dbname=slovakel user=postgres password=postgres"”
102 DRTR "geom from roads vp_1782"

103 CLASS

STYLE

10 COLCR 153 76 O

WILDTH 3

1

10 END
108 END
108 END

END # MAP

ormal text file

Figure 2.28: VelkePolel1782S.map file structure

MapServer works with a lot of dependent files so, it's important to check if the actual installed version of
MapServer is able to publish WMS.

For testing this, a command windows prompt has to be opened and execute “mapserv -v” inside cgi-bin
folder within ms4w apache directory.

At the MapServer directory, there is a single file referred as “mapserv”. With the MS4W package, it is a
single executable file found at C:\ms4w\Apache\cgi-bin\mapserv.exe (by default). This file is the map
production engine that uses a Mapfile to generate a map image.

Mapserv.exe is usually accessed internally by MapServer-based packages such as ka-map or Mapscript.
But it can also be called directly from a web browser as long as some required parameters are included.
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http://www.maptools.org/ms4w/
http://ka-map.maptools.org/
http://spatialhorizons.com/2007/05/26/mapscript-demo-1/

In this figure, you can see all
the formats supported by the
version 7.0.4.
which is included on MS4W

MapServer

install

EM Administrador Simbolo del sistema

Microsoft Windows [Uersidn 6.1.76811

C:sWindows\system32>mapserv —u

C:sWindowsssystemd2>cd C:smzdwsApachescgi-hin

C:smsdwsApache~cgi—hin’mapserv -v

=0GR INPUT=GDAL INPUT=SHAPEFILE

C:smzd4uwsApachescgi—hinX

Copyright <(c> 288? Microsoft Corporation. Reservados todos los derechos.

MapServer version 7.8.4 (MS84YW 3.2.1> OUTPUT=PNG OUTPUT=JPEG QUTPUT=KML SUPPORTIS=
PROJ SUPPORTS=AGG SUPPORTS=FREETYPE SUPPORTS=CAIR0 SUPPORTS=SUG_SYMBOLS SUPFORIS
=SUGCAIRO SUPPORTS=ICONU SUPPORTS=FRIBIDI SUPPORIS=WMS_SERUER SUFPPORIS=WMS_CLIEN
T SUPPORTS=WFS_SERVER SUPFPORTS=UFS_CLIENT SUPPORTS=WCS_SERVER SUPPORTS=50S_SERUE
R SUPPORTS=FASTCGI SUPPORTS=THREADS SUPPORTS=GEOS INPUT=JPEG INPUT=POSTGIS INFPUT

Figure 2.29: Formats supported by MapServer

This command prompt is showing that this MapServer version works with WMS server and WMS client

then, WMS server should work.

One good way to prove if MapServer WMS is working is testing with QGIS Desktop software. The Url

which has to be added as WMS is:

http://localhost:90/cgi-bin/mapserv.exe?map=C:/msdw/apps/website/HTMLM/VelkePolel1782S.map

After creating a new server with the last link (left picture) and clicking on connect (Conectar), all the layers

within the MapFile file will be shown.

In the next figure, the added layer from WM(T)S of the server is shown:

[

£ Crear una nueva conexian WMS

Detalles de la conexion
Nombre | mapserver

URL http: /flocalhost:90/cgi-bin/mapserv.

p=C: fmsw/apy TMLM VelkePole 17825.map

Autenticacén | Configuraciones
Si el servicio requiere una autenticacidn bisica, introduzca un nombre de usuario y contrasefia opconal
Nombre de usuario

Contrasefia

Referente
ModoDPI | todo -
Version

Ignorar URT GetMap/GetTie informada en las capacidades

Ignorar |a URI GetFeaturelnfo informada en las capacidades

Ignorar orientacién de los cjes WMS 1. 3WMTS)

Invertir orientacion de los ejes

Transformacién de mapa de pixeles suave

f_ Anadir capa(s) desde un servidor WM(T)S

Codificacion de la imagen

® PNG PNGE JPEG TIFF SYG

Opciones (0 sistemas de referencia de coordenadas disponibles)

Tamafio de tesela

Limite del objeto espadal para GetFeatureInfo

Usar leyenda WMS contextual

Nombre de la capa

Seleccionar capa(s)

Capas Orden de capas Conjuntos de teselas Bisqueda de servidor
mapserver -
Nuevo Editar Borrar Cargar Guardar Afiadir servidores predeterminados
o) Nombre Titulo Resumen
=) Mapserver test 5l... WMS Demo Maps... This demonstration server was setup by Alberto Rodrigo and powered by MS4W (htt...
1 border_vp border_vp
2 agriculture_vp_1... agriculture_vp_1...
3 forest_vp_1782 forest_vp_1782
4 river_vp_1782 river_vp_1782
5 roads_vp_1782 roads_vp_1782

Cerrar Ayuda

Figure 2.30: Testing MapServer with QGIS Desktop software
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http://localhost:90/cgi-bin/mapserv.exe?map=C:/ms4w/apps/website/HTMLM/VelkePole1782S.map

2.3.1.
original database

Building an HTML example for MapServer with the

The same HTML used for the Geoserver example was also used for doing this HTML, so it will be
possible to compare the speed between these two servers with the project data.

The only difference
between them is how the
layers are called for each
server. The figure on the
right side shows the
difference between
working on Geoserver or
MapServer with the layer
‘border_vp’. These
differences would be the
same for all the layers.

1), mew ol.layer.Group({
layers: [
new ol.layer.Tile({
spurce: new ol.source.TileWMS({

url:'http://f

params: { ' LAYERS'
gerverType:
1)

b

i
m L
(]

W o |
L]

H

1

1]

1

}), mew ol.layer.Group({
layers: [
new ol.layer.Tile({
zource: new ol.zource.TileWMS ({
url: 'http://1 11 90/
params:{"

serverType:
1
by,

Figure 2.31: Differences between Openlayers with Geoserver and Openlayers with
MapServer HTML
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2.4. Comparison between MapServer HTML and Geoserver
HTML

Both of the HTML were tested on Firefox browser with its inspector tools and the results will be shown
in the next figure.

This figure shows how Geoserver HTML is faster than MapServer HTML with the project data.
Geoserver even loads more data from his server (353,66 kB in 5,98 seconds) than MapServer (237,49
kB in 12,98 seconds) in less time.

@ || Q search = & | ® localhost90/website/HTML Test htmi
Vel'k€p Pole in 1782
— . - —
k das ?\5 .
Hp | &% ) 4
Klak of S > H Kiak:
B < B
&
D \_/\D\s(ry’ Grin i ~ \_/\O\SW Gran
i A
: N h’ 3 o ) b h) 2
- \/\ a a \f
511
|
Hrabicow Hrabicov
&
512 Zupkov 512 Zupkov.
(/] -ldis @0 ]
Click on layer nodes below to change their properties. || clickcon tayer noes betow to change their propertie. ||
| o OSMlayer o OSM Iayer
! visibility opacity 0 ‘ visibility opacity 0 ‘
| e Layer group o Layer group
|
| visibility opacity U ‘ visibility opacity g ‘
|
| © Vel'k€ Pole Border © Vel'k€ Pole Border
i [ visibility opacity g ‘ o [F]visibility opacity 0 ‘ -
| @ O Inspector Console [ Debugger  {) StyleEditor (@ Performance £k Memory m B8 © O & X|J| 3 3 nspector Console [ Debugger {1} StyleEditor (G Performance 4k Memory m BB £ 08 X
| o an CIDM css )5 xHR Fonts [NETIS Media Flash WS Other @ 73 requests, 237,49 kB, 1298 5 Filter URLs @ & a I css 5 xHR Fonts [NETEd Media Flash WS Other @ 73 requests, 353,66 kB, 598 5 Filter URLS @
i Status Method File Domain Cause Type | Trans., size oms Status Method File Domain Cause Type  Trans.. sze  oms
(| o 200 GET ‘testmapserver.html @ localhost:90 @ docum... html cached 6,88 kB o 200 GET Testhtml H localhost:90 m.. html cached 6,30 kB il
|® om G & ISFRVICESWMSAY. & localhog:0l) fMimg ong 107068 1070kR 0720 00 GET 1414.0ng @ biileopenstreet.. @img png cached  1261kB H
| o
[ojce  d Memory H-BH B & O & x {k Memory BB B & O8& x
|e . .
B 73 requests, 237,49 kB, 1298 = Filter URLs = (& [73 requests, 353,66 kB, 5,98 s Filter URLs e
— Cause Type Trans... Size 0ms =S Type Trans... Size 0 ms —
-
B docum... html cached 6,88 kB ~[peum... html cached 5,30 kB l
Bimg png 1070kB  1070kB |1 - 724 ms hg png cached 1261 kB
Bimg png 8,01 kB 80LkE [Il—939ms hg png cached 1216 kB
Bimg png 4,36 kB 436 kB [N - 1298)ms hg png cached 4,88 kB
= = Lo = Lo = s nnmo 11 949 kR 11 59 kR B _ 975 ms

Figure 2.32: Comparison between MapServer (left) and Geoserver (right)

With this test, it is proved that Geoserver works faster than MapServer with the Slovakia project data.

Migration of ESRI Server data to an Apache Server with Geoserver and Openlayers. Alberto Miguel
Settlement development in Vel’ké Pole, Pila and Radobica, Slovakia. Rodrigo Martinez

39



2.5.1. Geoserver and Leaflet
Some lines of code of the web.xml have to be changed for using WFS with Geoserver. This file can be
found here:

C:\Program Files (x86)\GeoServer 2.11.0\webapps\geoserver\WEB-INF\web.xml.

These lines are from the 59

line 40 and this section 4c <context-param>
is commented so. the 41 <pararf.—narf.e>ENABLE_JSDNP(,-"paIaIr.—naIr.Eb

42 sparam-value>troe</param—-value>

“<l-- -->” symbol has to -
43 </ contexXt-params>

be deleted.

45 <1 —=
Figure 2.33: Enabling JSONP in Geoserver

There were problems publishing WFS with Openlayers about Cross-Origin Request (CORS). The reason
is maybe because Geoserver was installed on the very first time with an .exe and not as Apache Tomcat
package. With this way, the server is powered by Jetty server, and the website is working on Apache
server.

Then, working with Openlayers and Geoserver it is recommended to install Geoserver with Apache
Tomcat server for solving this problem, this change has been made for this project. Most of the CORS
problems are solved installing Apache Tomcat, and there is not so much about CORS documentation for
Jetty server, and this information doesn’t fix the cross-origin problem.

Anyway, there is not any problem working with Leaflet JavaScript, and Leaflet is considered previously
better than Openlayers for working on this project.

. . 43 |\Tdr owsrootUrl = "http: localhost:9090/geoserver/ows’'; E
ThIS IS hOW the 44 /*First WFS Layer*/
WFS |ayerS are ::f = var defaultParameters = {
loaded. Each layer | .. ereiom i 2ot
49 request :
would have | .. cypeNeme :
H =il outputFormat :
dlfferent 52 fnriat_aptinns ._border
fOFmat_OptlonS :: | . SrsName : 'EPSG:4
(line 52), | = _
56 var parameters = L.Util.extend(defaultParameters);
Jsoana”back and :j var URL = owsrootUrl + L.Util.getParamString(parameters);
Of Course, the =: var WFSLaver = null;
A &0 [ var ajax = $.ajax({
style. In line 50 the | & url : URL,
62 dataType : 'jsonp',
data Source fl’0m 63 JjsonpCallback : "getJson border',
. 64 = success : function (response) {
geoserver |S % WFSLayer = L.geoJson(response, {
required. All the |. & et e
layer will use the | roatorars
var owsrootURLas | | ,, el
72 B }e
data Source for 73 = onEachFeature: functian (feature, layer) {
T4 opupCptions = {maxWidth: 200};
WhOIe WFS Iayers 75 ia;ei.bindPopup:"E:j:';j: text, access attributes with feature.properties.ATTRIBUTE NAME™
T popupOptions) ;
r 1
r 1) .addTo (map)
i }
[ e

Figure 2.34: Get WFS from Geoserver to Leaflet

Loading WFS layers into a HTML is much faster than loading WMS instead. In the test done with
Geoserver and Openlayers, the time was 5,98 seconds to load all the features by WMS connections but,
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using Leaflet and Geoserver, the time goes down into 1,73 seconds, loading the same shapefiles but,

from WFS server. In the next figure, its showed this fact.

In the same figure (down), one heavy cadastral map from 1850 (about 2.2 GB file) was loaded into the
same HTML and the load time is even faster (4,84 seconds) than using only WMS on Openlayers (5,98

seconds) for loading features.

Geoserver WFS %

:90/website/HTMLF/( rWFS.html C || Q search

Vel'ké Pole in 1782

= ® ]
+ L N
. T ¥ |
- X4 % ]
NoR k. = o
® W %" . Radobica -
" C ”
% y A <
® . =~
4 A e
5 omrom %
S50 £
i o 11"
»
# wMa’k.
Vet
W s
TN e
v W -
PO
%
L]
i
YoM
8
h WK
~ N B

GO ¥

A P
Kamenne -

MM W e
Siiratay (ALY

I'ﬂance 1F Memory m H-H H

[3 3 Inspector Console [ Debugger {1} StyleEditor (@ P

Filter LURLs

W [ HTML CSS JS XHR Fonts Images Media Flash WS

Status Method File Domain

(@ 20 requests, 994,17 kB. 173 s |

Trans...

Size 0 ms

W [ HTML CSS IS XHR Fonts Images Media Flash WS Other

Status Method File Domain Cause
& 200 GET U7 ows?Riservice=WMS&request=... @ localhost:0090 Bimg
® 200 GET ows?&service=WMS&request=... @ localhost:0090 B img
@ 200 GET _ ows?&service=WMS&request=... @ localhost:3090 Bimg
® 200 GET ~ ows?&service=WMS&request=... @ localhost:0090 B img
® 200 GET I ows?Biservice=WMS&urequest=... @ localhost:9090 B img
® 200 GET ows?Biservice=WMS&irequest=... @ localhost:0090 B img
® 200 GET 7 ows?Biservices WMS&irequest=.., @ localhost:3090 img
O 200 GET style.css @ localhost:90 stylesheet
—

Type
ipeg
jpeg
jpeg
ipeg
Jpeg
ipeg
Jpeg

C55

o 200 GET  LTileLayerBetterWMS js @ localhost90 |: T

o 20 GET  jqueryjs @ localhost90 duse :I'rp g

® 200 GET ice=WFS& 208re.. @ B script 7 55Tk 1645kB  [1-Fa3ms

® 200 GET ice=WFS8 208re.. @ loc B script js 1981k 920KB  |E19ams

® 00 GET e=WFS& O8ure.. @ B script js 1458kB  4801kB  [1-100ms

= > |

@

o [ {1 Inspector Console [ Debugger {1} Style Editor (@ Performance  F Memory

@ 32 requests, 1.187,64 kB, 4,84 <

Trans...
18,04 kB

14,63 kB
2211 kB
1513 kB
18,84 kB
7,20 kB
1483 kB

cached

BH-B B & & x
Filter URLs

0 ms
- 1504 ms

Size
18,04 kB

1463 kB
2211 kB
1513 kB
18,84 kB
7,20 kB
1483 kB
Eld]

Figure 2.35: HTML loading WFS shapefiles and with a huge cadastral map by WMS

The results for the same task with Openlayers, maybe takes 1 second more but, at the end, Openlayers
will be used (mixing WFS and WMS connections as the Leaflet example) because there are functions
on the ESRI website which are not available on Leaflet. Especially the layer control function. The user
only can select or unselect the layers on Leaflet library, but not switch the opacity, as Openlayers does.
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3. Conversion original website HTML into Open
Source Web HTML

The website works with PHP files, which work through SSL certificates for safe connections.

Managing these files requires to set SSL certificates. That means changing PHP settings of Apache
server by changing some lines of codes within some files. There are several tutorials for setting those
files but, they are not effective. Handling PHP settings is difficult with Apache original setups.

The website folder has been added into the Apache server and when some PHP are loaded from there,
the next message will be shown in the internet browser.

[E=N[EEN 50

|/ (1 Problem loading page x \+

€ ) @  httpsi//localhost80/websiteO/settlement_velkepole.php C Search %t e 3 & 9

Despite “ http://localhost
“is written in the address

bar’ aUtomatlca”y It An error occurred during a connection to localhost:90. SSL received a record that exceeded the maximum
Changes into “ permissible length. Error code: SSL_FRROR_RX_RECORD_TOO_LONG

Secure Connection Failed

https://localhost “ so, itis * The page you are trying to view cannot be shown because the authenticity of the received data could not be
mandatory to set this SSL e

certificates for handle
those files and adapt it to

the open source web

service.

® Please contact the web site owners to inform them of this problem.

Learn more...

Report errors like this to help Mozilla identify and block malicious sites

Figure 3.36: Troubles handling PHP files

After surfing through a lot of troubleshooting posts about this matter for original Apache installs, another
way has been done: Working with WAMPSERVER.

Wampserver is the windows version for LAMP Linux architectures. LAMP is an acronym of the original
four open-source components: Linux OS + Apache server + Mysqgl + PHP programming.

The good point of Wampserver is that, when the migration will be finished on this server, it will be easy
to implement in the real LAMP hosting server rented by the University, or even on the University’s server,
because the structure is quite similar.

Inside Wampserver, Apache server, My SQL Database and PHP are included.
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http://localhost/
https://localhost/

Made in France by Otomatic
ﬁ Localhost

E phphyAdmin
|_\ Your VirftualHosts 4

Furthermore, another advantage of
working with this is: All the services
are showed in a small Wampserver
task windows, where you can find
every file involved in Apache, PHP,
and MySQL files settings like
httpd.conf file, logs, connection
settings, PHP settings,...and it's
possible to access the projects | @® 4
inside Wampserver. o A

!— | wwow directory

Apache k |_\ Yersicn r
|— PHP r |— Service administration  #
FE MysqL ¥ | | Apache modules r
54bit - Quick Admin L0 Alias directories L
Start All Services i.F httpd.conf

i] httpd-vhosts.conf

Stop All Services

Restart All Services J e

Put Online |21 Apache access log
i (W | .

Figure 3.37: Wampserver

Anyway, the SSL certificates are not created by default then, they must be created.

For doing this, the next steps have to be done.

Step 1: Download & install WAMP (Assuming that WAMP is installed in C: directory)
Step 2: Download & install OpenSSL from this link for Windows 64 bits:

https://slproweb.com/download/Win640penSSL Light-1 1 Of.exe

Step 3: Configure WAMP to use HTTP+SSL=HTTPS

1. Path to openssl.exe : C:\wamp64\bin\apache\apache2.4.23\bin\openssl.exe
2. Path to openssl.cnf : C:\wamp64\bin\apache\apache2.4.23\conflopenssl.cnf

Step 4. CMD in Path to C:\wamp64\bin\apache\apache2.4.23\bin\openssl.exe :
1. openssl genrsa -aes256 -out private.key 2048

2. openssl rsa -in private.key -out private.key

3

openssl req -new -x509 -nodes -shal -key private.key -out certificate.crt -days 36500 -config
C:\wamp64\bin\apache\apache2.4.23\conflopenssl.cnf

Now copy the private.key & certificate.crt into folder
C:\wamp64\bin\apache\apache2.4.23\conf\key

Step 5: Open httpd.conf on C:\wamp64\bin\apache\apache2.4.23\conf & uncomment following
line code:

1. LoadModule ssl_module modules/mod_ssl.so.
2. Include conf/extra/httpd-ssl.conf.
3. LoadModule socache_shmcb_module modules/mod_socache_shmcb.so

Open php.ini (wamp64\bin\php\php5.5.12\php.ini) and uncomment the following line code:
1. extension=php_openssl.dll

Step 6: Modify C:\wamp64\bin\apache\apache 2.4.23\conflextra\httpd-ssl.conf
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https://slproweb.com/download/Win64OpenSSL_Light-1_1_0f.exe

1. C:\wamp\bin\apache\apache x.x.x\confiextra\httpd-ssl.conf.
<VirtualHost _default_:443> (Below this line check following parameters).

n

DocumentRoot "C:/wamp64/www".

ServerName localhost:443.

ServerAdmin admin@example.com.

ErrorLog "C:/wamp64/bin/apache/apache2.4.23/logs/ssl_error.log".

TransferLog "C:/wamp64/bin/apache/apache2.4.23/logs/ssl|_access.log"
CustomLog "c:/wamp64/bin/apache/apache2.4.23/logs/ssl_request.log”

SSL CertificateFile "C:/wamp64/bin/apache/apache2.4.23/conf/key/certificate.crt"
10 SSL CertificateKeyFile "C:/wamp64/bin/apache/apache2.4.23/conf/key/private.key"

© 0N Ok

For checking if the changes were applied correctly, write in the common prompt httpd -t inside
C:\wamp64\bin\apache\apache 2.4.23\conf\. Now SSL certificates are ready.

[ESRE=R S|
& Inse * @ Add Security Exception @
€) O | tps/ocalbostucbiteo = e wla & » | = You are about to override how Firefox identifies this site.
d ! ., Legitimate banks, stores, and other public sites will not ask you to do this.
Server
Your connection is not secure (R Wl ips://localhost /websiteo/settlement_pila.php Get Certificate
L. The owner of localhost has configured their web site improperly. To protect your Certificate Status
fi tion fi t , Firefox h: t ted to this web site. 5 . N P .
Here |t IS ormation fom Being steien Frelox has not connectec o fs web site This site attempts to identify itself with invalid information. T
Learn more. =
shown how Wirong Site
those Steps = ===}, which could mean that someone is trying to
Report errors like this to help @ Siedlungsent, ve x (4
are made < gl b0 8= B
. \ £ N
localhost uses an invalid security cef, P A ; )
and hOW It .. ' Siedlungsentwicklung in Vel'ké Pole, Pila und Radob | |[asn't been verified as issued by a trusted authority using
The certifcate s not trusted becaus| - il 1= al.
Works The certificate is not valid for the n:
Error code: SEC_ERROR_UNKNOWN
Pila
Add Exception... +|
Siedlungsinformationen = ‘
|
7 Gebaude im Jahr 1860
Gebaude im Jahr 2015 Confirm Security Exception I I Cancel J
Siediungsfiachen 1860
Slediungsfiachen 2014

Katasterkarte von 1860
Bev.-dichtekarte von 1860

7 Grenze

Legende Gebiude

1860 2015
Bl Bl Orfentiches Gebaude

[J [J Witschafisgebude
9 T wohnhaus

Figure 3.38: Slovakia website working on Wampserver by HTTPS

At the end, Openlayers has been chosen as the javascript library that will be used for managing the
development of the map viewer. The main reason is because Openlayers has more functionalities than
Leaflet, and also has more years of development so, more programmers involved on this who can help
you. All of the ESRI's website functions can be programmed into Openlayers, unlike Leaflet.

3.3.1. Handling Openlayers issues. HTML'’s Head

One php file has been modified for starting the migration. The php is settlement_velkepole.php. Once all
of the ESRI functions have been replaced by Openlayers functions, the structure will be repeated for the
rest of the php involved in the original website.

Most of the php inside this Project works similarly. A viewer is shown and the user can add or remove
layers into the map on the left section. Just below, the user is able to search any existent building on the
place depicted in the viewer. In this example, will be Vel'ké Pole village.
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After clicking on the search button, a table from the SQL data base will be shown. The user is able to
click on any building of this table and the function will show automatically the same building on the map
viewer. This action of showing the selected buildings on the map will be programmed for running with
Openlayers.

Within the website, there are quite many tags involved with other php. Those tags will be kept in the new
version. One of these tags is for translating the keywords within the website content. These keywords are
translated automatically when the website’s language is changed by the users. Here is one example:

<title><?php echo $lang['PAGE_TITLE']; ?></title>

As one can see, the jquery function “$lang” is used in this line code, and when one language is chosen,
“PAGE_TITLE” will be changed into that language. All the php files involved in all tags are within the
website folder uploaded into the Apache server. Those files are pure php code, no ESRI functions are
involved, so the same files will work on the new website version.

First of all, the head. Openlayers doesn’t need as many scripts as ESRI does. There are two parts inside
the head, one part is for these scripts, and the other part, is made of functions for loading and managing
the data called from SQL data base. The code involved is shown in the next figures.

At the end of this figure, the call for the Openlayers popup library is done. This library shows the
information for one object, when this object is clicked on the map.

i

<?php
include eonce 'common.php';
2>

<!DOCTYEE html PUBLIC "-//W3C//DID XHIML 1.0 Transitional//EN" "https://www.w3.orqg/TR/xhtmll/DTD/xhtmll-transitional.dtd">
<html xmlns="https://www.w3.org/1999/xhtml">
<head>
<link rel="stylesheet" href="https: . .
<3cript src="htips://cdnis.cloudflare.com/ajax/1ibs/013/3.20.1/01.9s8"></3cript>
<meta http-equiv="Content-Type" co t="text/html; charset=utf-8" />
<title><?php echo $lang['PR TIT ;¢ /title>
<link rel="stylesheet" href="https://code.ijmquery.com/mi/1.10.53/themes/smocthness/jouery-ui.css" />
<script src="https://code.jquery.com/jeuery-2.2.3.min.js"></script>
<script src="https://code.jquery.com/uisl.10.3/jcquery-ui.js"></script>
<gcript src="https://cdn.polyfill . io/v2/polyfill . min.js?features=requestininationFrame Element.prototype.classlist URL"></script>
<link rel="stylesheet" href="style.css" />

" type="text/css">

<3atyle type="text/css">

html, body, #mapDiv |
height: 100%;
}

</atyle>
<link rel="stylesheet" href="css/0l3-popup.css" />

<3cript = js/ol3-popup.js"></script>
<3cript type="text/javascript'>

Figure 3.39: Scripts involved in the head

The last script in the header has to be explained by parts, because this would be the most difficult issue
along the php programming.

The first of these parts is based on the style for the query table (chaning colour when the mouse is over
each result on the query table), calling variables from SQL data base by the query.php file
(dynamic_Query and queryDB function) and findEvents function (from the year 1925, quite a lot of
buildings changed his cadastral number). You can check the code involved in the next figure, which is
quite similar than the original php.
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On line 79 there is a function called “executeFind(HsNo)”, that will be explained later.

i
[

w
]

Y

// Data Base connections

/ /{ TABLECOLOR
//Function to change color of table rows in Event Table
function ChangeColor (tableRow, highLight) {
if (highLight) {
tableRow.style.cursor = "pointer';
13
elseq
tableRow.style.cursor =
1]
if (highLight) {
tableRow.style.backgroundColor = '§35CC33";
1]
else{
tableRow.style.backgroundColor = 'white';
1]
H

/ / QUERY
function dynamic Query(ajax page, Name, Prename, HsNo, Year, First) {
S.ajax({
type: "GET",
url: ajax page,
data: "field4=" + Name + "&field5=" + Prename + "&housenr=" + HsNo + "&Year=" + Year + "&First=" + First ,
dataType: "text",
success: function(html) {document.getElementById("querytable”) .innerHTML = html;}
1)

1

function queryDB () {
var HsNo = document.getElementById("
var Name = document.getElementById (
var Prename = document.getElementById

var Year = document.getElementById("g:
var First = document.getElementById("

dynamic_Query[”;:er:‘;h;", Name, Prename, HsNo, Year, First);
3
funection findEvents (HsNo, Year) {

var YearDlg = document.getElementById("gYear");

if (Year >= 1325.0)

YearDlg.value = "

if (Year < 1925.0)

207

¥YearDlg.value = "1";

executeFind (HsNo) ;

Figure 3.40: Calling and managing SQL queries

Before continuing explaining the php structure, other changes in one php file have to be explained, the
query.php file.

This file is programmed in MySQL php so, it’s different than HTML php, and one needs to be aware about
this. The new version will be quite similar than the original, changing the username, password and
database names defined in MySQL database. Also, the connection link has to be changed within the data
base, because it is deprecated for the new php versions.

$link = @mysql_connect('localhost’, 'root',", 'slowakei2014");

Adding the ‘at’ symbol, the deprecated version will be adapted for the new php versions. The rest of the
query code will be kept.

From the line 138 of the following figure, there is the code involved on searching the variables “year”
($array [1]) and “house number” ($array [7]) and sending them into the findEvents function (line 146) with
a click action (“onclick”). This function is on the last part of the last HTML figure. As it was explained
before, this function works depending of the year, because on 1925 there were several changes on
cadastral numbers. Now the executeFind function will be explained.

This function manages the values of “qYear” from findEvents function for loading new features into the
map. These features have been added when the user clicks on one element from the query table.
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E] while (Sarray = mysqgl fetch row($stch)) {

$runCnce = TRUE;
echo "<tr onmouseover='ChangeColor (this, true): onmousecut="ChangeColor (this, false);
- = foreach (Sarray as $col) {
E if (Scol !'= Sarray[l]) {
echo "<td width='10%' onclick=findEvents (§array[7],5array[l]);>$coléenbsp; &nbsp;&nbsp;</td>";
echo "</tr>";
152 Ei if {!'$runCnce) {
i echo '<tr><td colspan=" .mysql_pum_:ields(Sresult]. "><br>'.$lang[ QUERY NORESULT'].'</td><tr>';
i echo. table

Figure 3.41: Query code involved on HTML functions

The code has two parts. The first part gets the value depending on if is after o before 1925. If it's before
1925, house_nr will be returned as a string and if else, nrneu will be returned. These strings are added
for doing a filter, CQLFILTER:

a1 | }

Cqffilterl contains the string house_nr or | & function executeFind(searchText){
nrmeu, with the number taken from |:= var cqlfilterl;
MySQL, and afterwards, this variable will | - v ess T Somment gstsienenma Ui ) vatees
be used to look for the same building into | - e tterl = I"house me="]
the Geoserver database and later, add it | =° else if(grear == "
into the map viewer. P
93 cglfilterl = ["house nr","nrneu"];

1

cglfilterl += searchText;

Figure 3.42: executeFind function. Part 1

The second part is a bit tricky. It is about adding the same building from the Postgres database (by
Geoserver) than the building is selected on the query table.

From the line 111 of the next figure, the WFS feature is called. On the line 125 the cqffilter variable is
shown. This is a filter which is applied to the response from the server. By this way, only one feature will
be added to the map viewer and the variable which is defined on executeFind function.

When the user clicks on other buildings, they will be added to this layer. It will be a problem if the user
selects two buildings which are together, because both of them will be highlighted so, it’s difficult to know
which is the last selection. From line 101 to 109, it is defined one ‘if’ loop for removing the last selected
building then, always only one building will be shown in this layer.

From the line 134 another function is showed, “zoomTo”. This function is for showing the building selected
in the map viewer, this function is inside the ajax jquery code because if this function is outside the ajax
jquery, it will be initialized before the WFS layer call so, “zoomTo” won’t find any feature and will return
an error. That happens because ajax query is asynchronous.

It is also important to put the ‘strategy’ (line 112) and ‘projection’ (line 113) options from the vector layer
options at the first place. Normally these vector layer options are at the end of the vector layer options,
but in this case, with these options at the end of the vector layer options, there is a problem with the
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‘zoomTo’ function, because it's loading the extension layer twice. Cutting these lines of code from the

end and adding them to the beginning of this vector layer options will fix this problem.

var layers = map.getlLayers();

var numbayers = layers.getLength() ;
console.log (numlLayers) ;

var layers = map.getlLayers();

console.log(layers.getLength()) ;
107 = if (numLayers=—23) {

109 }

111 = var HouseslB60bk = new ol.layer.Vector ({
112 strategy: ol.loadingstrategy.bbox,
113 projection: 'EPSG:38577,

= gource: mew ol.source.Vector({

loader: function() {

108 layers.forEach (function(item, idex){if (idex==2) {map.removelayer (item)};}):

116 $.ajax("https://localhost:8443/geoserver/wf

|

118 = data: {
service:

version:

= V]

request:

typename:

srsname:

I oy LN oW L Bk
o
g
=
Ls]
I
=
]
[s]
I
o

|

i
[
G

- }

=5

}) .done (function (response) {
HouseslB60b
-getSource ()
.addFeatures (new ol.format.Geod3C0N ()
-.readFeatures (response)) ;

[FUR S T S G T T T T S S R

function zoomTo() {
//log extent
try {

map.beforeRender (

ol.animation.pan({
source: map.getView() .getCenter (),
duration: 150

143 E 1.

Figure 3.43: executeFind function. Part 2

This function does a pan and a zoom action into the feature’s extent. The complete code will be shown

in the next figure.

The best statement that would be used for this case is the ‘try catch’ javascript's statement, because it's
possible to define one alert when any building is not found, just like in the original website. Then, the style

for this layer is defined with only a red colour. Then, the polygons will be shown with a red border.

At the end inside the head, there is another function, but it is the same than the original php so, it won’t

be explained.
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try {
map.beforeRender (

ol.animation.pan ({
source: map.getView() .getCenter (),
duration: 150

.

ol.animation.zoom ({
resplution: map.getView() .getResoclution(),
duration: 500,
easing: ol.easing.easeln
}
):
map.getView () . fit (Housesl860b.getSource () .getExtent () , map.getSize()) ;

}
catch{err) {
alert ("Building not found. Select another building!™) ;
//console.log("Exrror: " + err);

}
console.log(searchText) ;
console.log(cglfilterl) ;

/fthis log=s are loading twice
} ;zoomTo () ;
}
}
b
style: mew ol.style.Style ({
stroke: mew ol.style.Stroke ({
color: "rgba (255, 0, 0, 1.0)',
width: 2
}
})

b
HouseslB860b.getSource () .cleax () ;
map .addLayer (Houses1860b) ;
console.log(Houses1860b) ;

Figure 3.44: executeFind function. Part 3

3.3.2. Handling Openlayers issues. HTML'’s Body
The first part of the body includes the original header.php and menu.php files and the Openlayer’s layer
control, which is explained on Geoserver example, page 29, section 2.2.1.

But for the new version it will be different. There will be the tags for the name of each layer contained
into this layer group control. Those tags are referring to language.php file, which translates those
names into the selected language.

In the last figure, the fieldset definition for one layer of Openlayers layer control is shown. The same
structure will be done for all layers within the layer control. There is one ‘onclick’ function, related to hiding
or showing the legend depending on if the layer is being shown or not, and the php tag for translating the
name, that's showed on layer control section.

Migration of ESRI Server data to an Apache Server with Geoserver and Openlayers. Alberto Miguel
Settlement development in Vel’ké Pole, Pila and Radobica, Slovakia. Rodrigo Martinez

49




<fieldset id="layerl0" =style="height:25px:border-style:none:" >
<label claszs="checkbox" for="wvisiblelD">

<ipput id="visiblel0" class="vislible" type="checkbox" onclick="toggle visibility('densityDiv");"><?php echo Slang:‘EETTLEZ-EHT_:EI-IEZT':"' >
</label>
<input class="opacity" type="range" min="0" max="1" =tep="0.01" >
</fieldset>
Figure 3.45: One example of filedset from layer control definition
The legend tags section will be kept and then, the map script is defined. There are WMS calls to the
server. Those layers have symbology that is difficult to set up as WFS Geojson callbacks, normally
raster files or layers with few different categories within.
In those calls, the symbology will be defined on the Geoserver symbology editor. Here is an example of
a density map raster file.
In raster styling, the old ArcServer can load the LYR file from ArcMap and apply the raster style within it
but, Geoserver doesn’t read the type of this file. SLD file is a styling xml file for Geoserver features, and
SLD also supports raster files. the same LYR features have to be applied to this SLD file. For achieving
this, it is necessary to view the accurate grade colour styling on ArcMap, and bring it to Geoserver. In the
next figure, it is shown how this step was done.
For each colour on the ArcGIS table of content it is possible to check its RGB colour composition which
is being depicted on the raster. RGB Calculator from w3schools.com can convert this RGB composition
into a RGB composition for XML files. After converting this value, it has to be changed in the SLD editor
from Geoserver.
The following figure shows how the symbology style editor of Geoserver works, but this structure is only
for raster files. Symbology for buildings has also been made, when those layers have more than one
category. On GeoJson WFS connections, it is not easy to define one style for each category.
Ek‘:;;‘ ) 1 HQEE“”““:S“'” VZ;. w3schools.com THE WORLD'S LARGEST WEB DEVELOPH
& Layers Esr’«::n uuuuuuuu g
= B VP_PopulationDensity_1869.tif 5] & HTML CSS  JAVASCRIPT SQL  PHP  MORE~ REFERENCES ¥  EXAMPLES v |
<VALUE> @
o =
- 1] s|| Colors Tutorial
= Colors RGB
[150.00000001 - 100 Color Names
[2100.0000001 - Color Values < Previous Next >
[ 200.0000001 - Color Groups
[ 5000000001 - 1
5 M VP_PopulationDey Color Shades
:\;‘hu:emm,ag éz:z: ;T::rr RGB Calculator
Low:0 Color Converter
Color RGB rgb(73, 138, @)
= O mapl.png Color HEX
mue s Co s o
MmEL: Band Color CMYK hs1(88, 100%, 27%)
Upload a style file
Seleccionar archive | Ningtn archive seleccionado
Upload ... 73
B
Style Editor 138
B
2 ellm = [t~
15 T-- TEaLUrclypeESTYyIES QESCr1IDE NowW TO rendel gILTTelent Teatures -- a
6 <!-- A FeatureTypeStyle for rendering rasters --» - [ C
<FeatureTypeStyle>
<Rule>
<Mame>rulel</Name>
2 <Title>Opaque Raster</Title»
2 <Abstract»A raster with 188% opacity</Abstract:
22 <RasterSymbolizer>
23 <Opacity»1.8</Opacity>
24 <ColorMap>
25 <ColorMapEntry color="#886188" guantity="
26 <ColorMapEntry c
27 <ColorMapEntry
_ <Ccl::|:.:-iapEntr5: <
PSRN 2o y Figure 3.46: Raster styling
o (CelortiapEntry £ae" 1abel="v ArcGIS to Geoserver
32 </ColorMap>
33 </RasterSymbolizer>
34 </Rule>
35 </FeatureTypeStyle:
</UserStyle>
3 </NamedLayer>
</5tyledLayerDescriptor>
validate Apply Submit Cancel
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Regarding the script’s code structure:

é <script>
= function toggle visibility(id) {
var € = document.getElementById(id)
if{e.style.vizibility = "hidden")
e.style.visibility = "vis=ikble";
else
e.style.visibility = "hidden";
r H
var scalelineControl = mew ol.control.Scaleline({minWidth:100}) ;
= var dens map=new ol.layer.Tile({

wvizible:false,
minResolution:1,

url: 'https:
params: { ' LAY
- projection:
serverlype:

E—ﬂ source: new ol.zource.TileWMS({

ud', 'TILED' : tzme,

B 13

= i

Figure 3.47: WMS call example from Velké Pole Settlement website

The map script will be explained with an example of one single layer, because the code is long and it's
not necessary to show it at all. In the last figure, there is an example for WMS call, this layer is about the
population density, whose style definition was explained before. The first function shown is for hiding or
showing the density map legend depending if its layer is shown or not.

var Settlement =new ol.layer.Vector({

visible: false,
source: new ol.source.Vector({
loader: function(extent) {
$.ajax('h 1 lhos
Type:
data: {
service: 'WFS',

s:/flocalhost:8443/geoserver/wis {

This WFS connection
shows how a WFS call is
defined, in this case for the
settlement layer. At the
end, the style is defined.
Here, this layer only has
one category. WFS
connections draws the
layers depending on the
stroke (polygon’s border)
and fill (which colour this
object is filled with), in this
case is red for stroke and
fill options.

version:
request:
typename :
Srsname:
outputFormat:
bbox: extent.join(’',

}
}) .done (function (response) {
Settlement
.getSource ()
.addFeatures (new ol.format.GeodSON ()
.readFeatures (response) ) ;

1z
I
strategy: ol.loadingstrategy.bbox,

projection: EPSG: 385

style: pnew ol.style.S5tyle({
stroke: new ol.style.Stroke({
color: rgba (255, 0, 0, 1.0
width: 1
1.
fill: pew ol.=style.Fill({
color: rgba(255, 0, 0, 1.0
1
1)
1z

Figure 3.48: WFS connection example
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var view= mnew ol.View({
center: ol.proj.fromLonLat([1

zgom: 13

1

var map = new ol.Map({

controls: ol.control.defaults({
attributionCptions: /**
collapsible: false

utionOptions}r */ ({

1
1) .excend ([
scaleLineControl
1),
layers: [
new ol.layer.Tile({

On line 564, the layer
order is stablished for
saving it into the
Openlayers Layer
Control function, this

source: new ol.source.OSH()
1), new ol.laver.Group({

layers: [
dens_map, Sectlement, Housesl1860, Houses2015,cadastre,maplSsSé,Border,Grid

function is shown at e
the end of the same rses

figure.

1

function bindInputs(layerid, lavyer) f{
var visibilityInput = $(layerid + input.vi
visibilityInput.on("' ', functioem() {
layer.setVisible (this.checked) ;
1
visibilityInput.prop("’

, layer.getVisible()):

var opacityInput = $(layerid + paci
opacityInput.on(’ ', functioem() {
layer.setOpacity(parseFloat (this.value));
1
opacityInput.val(5String(layer.getCpacitcy(})):

1
map.getlayers () .forEach(functien(layer, 1) {
bindTnputs('$lay + i, layer):
if (layer instanceof ol.layer.Group) {
lavyer.getLayvers() .forEach(function(sublaver, j) {
bindInputs( " 4+ 1 + j, sublayer);

h:

1
e
$('# ') .elick(function() {

£ (this) .siblings (' fizl 'y .toggle () :
}) .siblings( ide ()

[

Figure 3.49: Map definition

var popup2 = mew ol.Overlay.Popup();
map . addOverlay (popup2) ;
leclick', function{evt) {

map.on{'singl

var resolutionZ = map.getView() .getResolution() ;
var url2 = Houses2015.getSource () .getGetFeatureInfolrl (evt.coordinate, resolutionz,
0z 7', {"INF dpbiE L / 1)) ;

Here, the popup is
defined for the
buildings so, when
you click on one

if {(url2) {
'/ maybe

you don't want|need an <iframe> inside popup
= + url2 + ">

var content2 = '
popup? . show (evt.coordinate, content2):
popup.hide () ;

- . 1 else {
bUI|dIng, One pOpUp { maybe you hide the popup here
- . . popup2 .hide() ;
is opened with its )
b

information from
Postgres data base.

var popup = new ol.Overlay.Popup();
map.addCverlay (popup) 7

', functicn({evt) {
map.getView() .getResolution() ;

map.on('s
var resoclution

Housesl1l860.getSource () .getGetFeatureInfolrl (evt.coordinate, resolution,
3857', {'INFO_FC T': '"text/html'}):
if (url) {
/ maybe 3

ame> inside popup
+ url +

var content = '
popup . show (evt.
coordinate, content);
popup2 .hide () ;

]
P
Figure 3.50: Popup definition
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4. Uploading the website into HsKA server

When the project is finished, the last step is uploading all the files to the HsKA server.

All the url from all php files must be changed, because until now, they are being called from localhost
server to get all the layers uploaded into Geoserver.

A couple of HsKA network folders can be accessed now for uploading the files:

\imm-gisevent\data (where the Geoserver files will be added) and \imm-webserver\slowakei (where the

website files will be located)

There are a couple of problems with Geodata, as Geoserver on HsKA server doesn’t recognize the
workspace of localhost Geoserver. That means that all of the project layers must be uploaded again to
HsKA Geoserver. Besides, there is no Postgres database on HsSKA server, so the shapefiles will be
loaded directly from HsKA server folder.

Then, the shapefiles will be
loaded as ‘Directory of
spatial files’ on Data/
Stores/ New Store on
Geoserver, instead a
PostGIS package.

€ | © & | httpsy//www.imm.hs-karlsruhe.de/geoserver/web/wicket/bookmarkable/org.geoserver.web.data.store C Search
“ Logged in
@ GeoServer
New data source
SLTHE e ST Choose the type of data source you wish to configure
7. Server Status
GeoServer Logs
25 Contact Information Vector Data Sources
& About GeoServer
Dats [d Directory of sp; 5 :‘=';Ji1l" es) - Takes a directory of shapefies and exposes it as a data store
. [d PostGIS - Post atabase
- La"i Previw {4 PoStGIS (INDI) - PostGIS Database (INDI)
Workspaces
;m‘_asp [@ Properties - Allows access to Java Property files containing Feature information
Lz;w;s @ Shapefile - ESRI(tm) Shapefiles (*.shp)
@ Layer Groups 13 Web Feature Server (NG) - Provides access to the Features published a Web Feature Service, and the abi
@ Styles transactions on the server (when supported / alowed).
Services Raster Data Sources
g whTS 8 ArcGrid - ARC/INFO ASCII GRID Coverage Format
?; Iv," ESS B GeoTIFF - Tagged Image File Format with Geographic information
& 'v‘-‘-MS B Gtopo30 - Gtopo30 Coverage Format
B ImageMosaic - Image mosaicking plugin
Settings B WorldImage - A raster file accompanied by a spatial data file
3, Global Other Data Sources
[T 1mage Processing

Figure 4.51: Loading the shapefiles into HsKA Geoserver

The website on localhost works with Postgres. When a layer is loaded into Postgres database, it
changes all the field names of the layers into minor letters. Before uploading the website to the server,
those layers are called by minor letters in the php file. The new website on HsKA server doesn’t works
with Postgres thus, it's necessary to change those field names from minor letter to capital letters, like
the fields of the original layers has.
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file://///imm-gisevent/data
file://///imm-webserver/slowakei

style.css l |5 styles css 14 = settlement_velkepole php B3 |B query phe l = query_brezova php l = settlem|

B }

ESpeCiaIIy the CQLF”_TER F2 = function executeFind (searchText) {
function, because is searching for var cqlfilterl;
ﬁeldS Wlth ‘house nr, and mUSt be ES var g¥ear = document.getElementById("gYear").value:
changed to ‘House_Nr’ as the F iz Wf_éi=1"'—"?["__ .
.. . , o cglrl erl = nouse Nr=
original field’s layer name. & else if(qfear — "2
po cglfilterl = ['4::: ="]
Bl else
B2 cglfilterl = ["House Nr","NrNeu"]:

cglfilter]l += searchText;

Figure 4.52: Changing some functions. Changing Postgres Data base issues

The SLD file has to be changed because all the field names referred from the layers have also capital
letters.

After uploading all the layers to Geoserver and checking everything is alright, it's possible to compare
this new website with the ESRI website, both on HsKA server. That comparison will be analysed on the
next point.
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5. Performance Geoserver and Openlayers vs.
ESRI

For testing the performance between the website with ESRI software against with Open Source software,
a comparison with Firefox inspector has been made. On the network section, the time of web loading is
showed on the right side of the Firefox’ inspector. The test has been made outside the HsKA network.

These captures show how the new website works as good as the old website. Actually, the new website
with Geoserver and Openlayers works better than the ESRI website because, ESRI website is calling for
more requests and for more data than Openlayers. In the following captures, a couple of examples will
be shown.

Both websites are from Hochschule Karlsruhe server but, the first image is with the old ESRI software
and the captures below are with the new Open Source software. With Open Source Software, this website
is more than twice faster, 3,08 seconds against 7,41 seconds. Also, the data transferred from the server
to the HTML is also shown, and on ESRI website is getting 6 requests and 339,82 kB, meanwhile
Openlayers is getting 5 requests and 52,89 kB instead. The difference is because of the style package
from ESRI. These style files are larger than the Openlayers style files.

The php tested in both cases is about Vel'’ké Pole settlement information. This php shows only two layers
In Openlayers version, which are being loaded by WFS connections, instead of the ESRI version which
loads only WMS connections. Maybe this php loads also the functions involved on the query table but,
these functions are not being used yet on this test.
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The Vel'ké Pole population density php has also been tested. This php shows a graded colour population
density raster map.

The data transfer is the same for both php and, again, the website with Openlayers is twice faster.
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@ IS requests, 52,89 kB (transferred: 26,42 kB), 2,75 5|

i198< ‘16D 197« 1774 T |

Figure 5.54 Comparison between ESRI website vs. Openlayers website. Part 2

Then, it can be asserted that Geoserver and Openlayers work more efficiently and faster than ESRI.
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6. Conclusions

Regarding the website and its content, the database is not so big, and there are also a few web maps.
The important map info on this website is shown in large scales, with more or less 5 zoom levels.

The website shows all its data in large scales so, the advantage of Mapnik and MapServer doesn’t matter.
In fact, Mapnik deals with a re-projection using proj4 library, which makes Mapnik slower than the other
map servers when working on large scales. Furthermore, Mapnik and MapServer are good at dealing
with huge data because of its RAM management. In this part, Geoserver is the worst because it needs
so much RAM for processing tiles although there are not so many layers and base maps in this website
S0, it's no necessary to care about RAM processing.

For this reason, the website doesn’t have to be programmed with those open source servers. Because
when working with a small database and few objects, the difference in performance between all the
different map servers is not very big.

Geoserver feels like the best choice for the purposes of this website, also because it has a very friendly
interface for managing and publishing WMS and WFS.

Anyway, MapServer is more difficult to manage than Geoserver because of its lack of GUI, but it has
better performance than Geoserver with tile processing and handling several requests to the servers.

Once the server has been chosen, the javascript library for the map viewer has to be chosen. The options
are Openlayers and Leaflet. Leaflet is the most used javascript library nowadays, but it needs a test for
checking if the original functions works on Leaflet. Unfortunately, Leaflet has not opacity switcher in its
layer control, and it's not much faster than Geoserver, thus Geoserver has been chosen.

The only function that had to be programmed was made using CQLFILTERSs. This attribute is for filtering
the Geojson response depending of its definition. The function gets the name from the Mysqgl query and
add it to this filter. This Geojson gets the data from Postgres database and shows the same building than
is being searched into MySQL data base.

After having done these functions, it was easy to convert the old website into the new Apache Tomcat
server, with Geoserver and Openlayers.

Finally, both websites have been tested, the website with ESRI software and the other with Open Source
software. This test has been made outside the HsKA network and the results are conclusive: The website
with Open Source works better than the other with ESRI software. With Geoserver and Openlayers,
the website is twice faster and needs less libraries than with ESRI software.

This experience is great for learning how a SIG web map works, with get and post requests, and getting
data from MySQL data base and Postgres at the same time. Maybe some companies would like to
change their premium servers for an open source server in the same way, and this is a good chance for
learning how to do it. Besides, is a good chance to prove that the Open Source alternative is the
best choice for building a website with web map viewers. The commercial products maybe are more
comfortable for managing, but with Open Source, the website can be twice faster than commercial
products.
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Later, some captures will show the final result of the new website.

This capture is
showing how all
functions involved on
the search query are
working and the
functions for showing
the building which is
being clicked on the
table.

Vel'ké Pole
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[ Settlement areas in 1‘782
[Tl cadastral map of 1ﬂﬁh
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31.12.1869 Abala Ziger census 206
08.05.1945  Abale g. Max Johanna inventory 400
11121904  Abraham Maria = Abraham Alexander 299
06101902 Andrasch Adolf B A 221

Select period 1860-1925 ~
Search for
housenumber:
20m
Start search @& © OpenStreetMap contributars,
*Birth + Death oo Marriage census Dafa of Census  inventory Assessment

Figure 6.55: A capture with the website of the final version.

The photo’s php
capture is
showing how the
old functions are
working well in
the new server.

Kirche und Hochwies von
Osten (1940)

Kirche und Hochwies von

20!

Kirche und Hochwies von Osten
(1940)

Kirche (2015)

Kirche (1920) Kirche {1940)

Osten (2015) Kirche (2014)

Velt

Migration of ESRI Server data to an Apache Server with Geoserver and Openlayers.
Settlement development in Vel’ké Pole, Pila and Radobica, Slovakia.

Figure 6.56: A capture with the website of the final version.

Alberto Miguel
Rodrigo Martinez

58




(-) @ & | https://localhost/websiteo/Ev1782_1860_Agricultur.php
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And the right’s
capture shows
how all the
legends and
the different
website parts
are well
organized with
the new code.
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Figure 6.57: Three captures with the final version of the new website.

And here is the url: https://www.imm.hs-karlsruhe.de/slowakei/index.php

Migration of ESRI Server data to an Apache Server with Geoserver and Openlayers. Alberto Miguel
Settlement development in Vel’ké Pole, Pila and Radobica, Slovakia. Rodrigo Martinez

59


https://www.imm.hs-karlsruhe.de/slowakei/index.php

7. References

Documentation about QGIS Server, QGIS Server, n.d. Available from:
http://docs.qgis.org/1.8/en/docs/user_manual/working_with_ogc/ogc_server_support.html

Gerd Katzenbeisser, GitHub Mapnik, installing Mapnik in Windows Available from:
https://github.com/mapnik/mapnik/wiki/WindowslInstallation [5 October 2015].

Genealogy: Slovakia., 2000 n.d., General Information Available from:
http://www.genealogy.net/reg/ESE/slovak.html [1 July 2000].

Settlement development in Vel’ké Pole, Pila ad Radobica, Slovakia 2016 n.d. History of German
Migration to and from Brezova, Slovakia Available from:

https://www.imm.hs-karlsruhe.de/slovakei/history_brezova.php [June 2016].

Settlement development in Vel'ké Pole, Pila ad Radobica, Slovakia 2016 n.d. History of German
Migration to and from Vel’ké Pole, Slovakia Available from:

https://www.imm.hs-karlsruhe.de/slovakei/history_velkepole.php [June 2016].

Settlement development in Vel'ké Pole, Pila ad Radobica, Slovakia 2016 n.d. History of German
Migration to and from Pila, Slovakia Available from:

https://www.imm.hs-karlsruhe.de/slovakei/history_pila.php [June 2016].
Settlement development in Vel'’ké Pole, Pila ad Radobica, Slovakia 2016 n.d. Radobica Available from:
https://www.imm.hs-karlsruhe.de/slovakei/history_radobica.php [June 2016].

Maxim Rylov, 2008-2017, MapSurfer.NET, Benchmarking Mapping Toolkits in Tile Seeding, Available
from: http://mapsurfernet.com/blog/benchmarking-mapping-toolkits-in-tile-seeding 23 June 2015.

OSGeolive, QGIS Server quickstart., n.d., Available from:
https://live.osgeo.org/en/quickstart/qgis_MapServer_quickstart.html.

Wiki GIS website about Geoserver, 2011, n.d., Geoserver Available from:
http://wiki.gis.com/wiki/index.php/GeoServer [9 May 2011].

Jeff McKenna, 2017, MapServer website, An introduction to MapServer Available from:
http://MapServer.org/introduction.html#introduction [8 February 2017].

OSGEO Live, n.d., MapServer Quickstart Available from:
https://live.osgeo.org/en/quickstart/MapServer_quickstart.html.

OSGEO wiki, MapServer. Available from: https://wiki.osgeo.org/wiki/MapServer [8 November 2010]

Openlayers, Openlayers examples, n.d. Available from:
http://openlayers.org/en/latest/examples/index.html.

Openlayers, Layer Groups, n.d., Available from: http://openlayers.org/en/latest/examples/layer-
group.html.

Wiki Openstreetmap website about Mapnik 2016 n.d., Mapnik. Available from:
http://wiki.openstreetmap.org/wiki/Mapnik [31 May 2017].

Migration of ESRI Server data to an Apache Server with Geoserver and Openlayers. Alberto Miguel
Settlement development in Vel’ké Pole, Pila and Radobica, Slovakia. Rodrigo Martinez

60


http://docs.qgis.org/1.8/en/docs/user_manual/working_with_ogc/ogc_server_support.html
https://github.com/mapnik/mapnik/wiki/WindowsInstallation
http://www.genealogy.net/reg/ESE/slovak.html
https://www.imm.hs-karlsruhe.de/slovakei/history_brezova.php
https://www.imm.hs-karlsruhe.de/slovakei/history_velkepole.php
https://www.imm.hs-karlsruhe.de/slovakei/history_pila.php
https://www.imm.hs-karlsruhe.de/slovakei/history_radobica.php
http://mapsurfernet.com/blog/benchmarking-mapping-toolkits-in-tile-seeding
http://wiki.gis.com/wiki/index.php/GeoServer
http://mapserver.org/introduction.html#introduction
https://live.osgeo.org/en/quickstart/mapserver_quickstart.html
https://wiki.osgeo.org/wiki/MapServer
http://openlayers.org/en/latest/examples/index.html
http://openlayers.org/en/latest/examples/layer-group.html
http://openlayers.org/en/latest/examples/layer-group.html

