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GeoServer is an open source software server written in Java that allows users to share and edit geospa-
tial data. Designed for interoperability, it publishes data from any major spatial data source using open
standards.

This User Manual is a comprehensive guide to all aspects of using GeoServer. Whether you are a novice or
a veteran user of this software, we hope that this documentation will be a helpful reference.
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CHAPTER 1

Introduction

This section is for more information on GeoServer, its background, and what it can do for you.

For those who wish to get started with GeoServer right away, feel free to skip to the Installation section.

1.1 Overview

GeoServer is an open source software server written in Java that allows users to share and edit geospa-
tial data. Designed for interoperability, it publishes data from any major spatial data source using open
standards.

Being a community-driven project, GeoServer is developed, tested, and supported by a diverse group of
individuals and organizations from around the world.

GeoServer is the reference implementation of the Open Geospatial Consortium (OGC) Web Feature Service
(WEFS) and Web Coverage Service (WCS) standards, as well as a high performance certified compliant Web
Map Service (WMS). GeoServer forms a core component of the Geospatial Web.

1.2 History

GeoServer was started in 2001 by The Open Planning Project (TOPP), a non-profit technology incubator
based in New York. TOPP was creating a suite of tools to enable open democracy and to help make gov-
ernment more transparent. The first of these was GeoServer, which came out of a recognition that a suite of
tools to enable citizen involvement in government and urban planning would be greatly enhanced by the
ability to share spatial data.

The GeoServer founders envisioned a Geospatial Web, analogous to the World Wide Web. With the World
Wide Web, one can search for and download text. With the Geospatial Web, one can search for and down-
load spatial data. Data providers would be able to publish their data straight to this web, and users could
directly access it, as opposed to the now indirect and cumbersome methods of sharing data that exist today.

Those involved with GeoServer founded the GeoTools project, an open source GIS Java toolkit. Through
GeoTools, support for Shapefiles, Oracle databases, ArcSDE integration, and much more was added.

Around the same time as GeoServer was founded, The OpenGIS Consortium (now the Open Geospatial
Consortium) was working on the Web Feature Service standard. It specifies a protocol to make spatial data
directly available on the web, using GML (Geographic Markup Language), an interoperable data format. A
Web Map Service was also created, a protocol for creating and displaying map images created from spatial
data.



http://www.opengeospatial.org
http://www.opengeospatial.org/standards/wfs
http://www.opengeospatial.org/standards/wcs
http://www.opengeospatial.org/standards/wms
http://www.opengeospatial.org/standards/wms
http://theopenplanningproject.org/
http://geotools.org
http://www.opengeospatial.org
http://www.opengeospatial.org

GeoServer User Manual, Release 2.5.x

Other projects became interrelated. Refractions Research created PostGIS, a free and open spatial database,
which enabled GeoServer to connect to a free database. Also, MetaCarta created OpenLayers, an open
source browser-based map viewing utility. Together, these tools are all have enhanced the functionality of
GeoServer.

GeoServer can now output data to many other spatial data viewers, such as Google Earth, a popular 3-D
virtual globe. In addition, GeoServer is currently working directly with Google in order to allow GeoServer
data to be searchable on Google Maps. Soon a search for spatial data will be as easy as a Google search for
a web page. Thus GeoServer is continuing on its mission to make spatial data more accessible to all.

1.3 Getting Involved

There are many ways that one can help out with the GeoServer project. GeoServer fully embraces an open
source development model that does not see a split between user and developer, producer and consumer,
but instead sees everyone as a valuable resource in a collaborative quest to build something better than any
of us could alone.

1.3.1 Development

Helping to develop GeoServer is the obvious way to help out. Developers usually start with bug fixes and
small patches, and then move into larger contributions as they learn the system. Our developers are more
than happy to help out - try the Developers mailing list below - as you learn and get acquainted. We try
our hardest to keep our code clean and well documented. You can find the project on github.

1.3.2 Documentation

One of the best and most needed ways to help out is with the documentation. Our official documentation
is contained as part of our official code repository in order to maintain a uniform look and feel.

1.3.3 Mailing lists

GeoServer maintains two email lists: GeoServer Users and GeoServer Developers. These lists are publicly
available and are a great resource for those who are new to GeoServer, who need a question answered, or
who are interested in contributing code. The Users list is mainly for those who have questions relating to
the use of GeoServer, and the Developers list is for more code-specific and roadmap-based discussions. If
you see a question asked on these lists that you know the answer to, please respond!

1.3.4 IRC

GeoServer has an IRC channel, #geoserver, on the Freenode network. GeoServer developers frequent this
channel, and so it is a great way to give and receive information in real time.

1.3.5 Bug tracking

If you have a problem when working with GeoServer, then please let us know through the mailing lists.
GeoServer uses JIRA , a bug tracking website, to manage issue reports; you'll need to create an account
first. As GeoServer is open source, everyone is encouraged to fix bugs and submit patches. Even if you are
not a core developer, we welcome patches through JIRA, or pull requests to github.
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1.3.6 Translation

We would like GeoServer available in as many languages as possible, just as we want spatial data to be
available to all. The two areas of GeoServer to translate are the text for the Web Administration Interface
and this documentation. Eventually we would even like to set up GeoServer community sites in different
languages. If you are interested in this please let us know via the mailing lists.

1.3.7 Suggest improvements

If you have suggestions as to how we can make GeoServer better, we would love to hear them. You can
contact us through the mailing lists linked above or in the IRC.

1.3.8 Spread the word

A further way to help out the GeoServer project is to spread the word about it. Word of mouth information
sharing is more powerful than any amount spent on marketing, and the more people who use our software,
the better it will become.

1.3.9 Fund improvements

A final way to help out is to push for GeoServer to be used in your own organization. A number of com-
merical organizations offer support for GeoServer, and any improvements made due to that funding will
benefit the entire GeoServer community.

1.4 License

GeoServer is free software and is licensed under the GNU General Public License.:

GeoServer, open geospatial information server
Copyright (C) 2001 - 2011 The Open Planning Project dba OpenPlans
http://openplans.org

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version (collectively, "GPL").

As an exception to the terms of the GPL, you may copy, modify,
propagate, and distribute a work formed by combining GeoServer with the
Eclipse Libraries, or a work derivative of such a combination, even if
such copying, modification, propagation, or distribution would otherwise
violate the terms of the GPL. Nothing in this exception exempts you from
complying with the GPL in all respects for all of the code used other
than the Eclipse Libraries. You may include this exception and its grant
of permissions when you distribute GeoServer. Inclusion of this notice
with such a distribution constitutes a grant of such permissions. If
you do not wish to grant these permissions, remove this paragraph from
your distribution. "GeoServer" means the GeoServer software licensed
under version 2 or any later version of the GPL, or a work based on such
software and licensed under the GPL. "Eclipse Libraries" means Eclipse
Modeling Framework Project and XML Schema Definition software
distributed by the Eclipse Foundation and licensed under the Eclipse
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Public License Version 1.0 ("EPL"), or a work based on such software and
licensed under the EPL.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Suite 500, Boston, MA 02110-1335 USA

This product includes software developed by the Apache Software Foundation (http://www.apache.org/)
licensed under the Apache License Version 2.0 and Apache License Version 1.1.
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CHAPTER 2

Installation

There are many ways to install GeoServer on your system. This section will discuss the various installation
paths available.

2.1 Windows

There are a few ways to install GeoServer on Windows. The simplest way is to use the Windows installer,
but you can also perform a manual installation with the OS-independent binary.

Note: To run GeoServer as part of a servlet container such as Tomcat, please see the Web archive (WAR)
section.

2.1.1 Windows Installer
The Windows installer provides an easy way to set up GeoServer on your system. With no configuration
files to edit or command line setting, everything can be done through the Windows GUI.

1. Navigate to the GeoServer Download page at http://geoserver.org/display /GEOS/Download.

2. Select the version of GeoServer that you wish to download. If you're not sure, select the Stable version
at http:/ /geoserver.org/display /GEOS/Stable.

3. Click on the link for the Windows installer.
GeoServer

Download format Documenta

¥
T .9
4 Binary (0S5 independent) == HTML Doci

= 12

1 Web Archive - PDF Docur

Y Windows Installer — AFI Docun
1 Mar NS Y Tnctallar e 1 Raloaca M

Figure 2.1: Downloading the Windows installer
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4. After downloading, double-click on the file to launch.
5. At the Welcome screen, click Next.

Q\'; GeoServer Setup

=l & |

Welcome to the GeoServer

b J
A Setup Wizard
. ’ This wizard will guide you through the installation of

GeoServer.

It is recommended that you dose all other applications

before starting Setup. This will make it possible to update
Geoserver relevant system files without having to reboot your
computer,

Please report any problems or suggestions to the GeoServer
Users mailing list: geoserver-users@lists. sourceforge.net.

Click Next to continue.

Learn more at
geoserver.org

Next> | [ Cancel

Figure 2.2: Welcome screen

6. Read the License and click I Agree.

+[» GeoServer Setup [ = |mEs]
Licenze Agreement
Please review the license terms before installing GeoServer ‘é‘ GeoServer

Press Page Down to see the rest of the agreement.

»

(GeoServer, open geospatial information server
(Copyright (C) The Open Planning Project dba OpenPlans [
http: /fopenplans. org m

This program is free software; you can redistribute it andfor modify
itunder the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
{at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install GeoServer.

Mullsoft Inskall System w246

[ < Back ][ 1 Agree J[ Cancel ]

Figure 2.3: GeoServer license

7. Select the directory of the installation, then click Next.
8. Select the Start Menu directory name and location, then click Next.

9. Enter the path to a valid Java Runtime Environment (JRE). GeoServer requires a valid JRE in or-
der to run, so this step is required. The installer will inspect your system and attempt to automat-
ically populate this box with the path contained in your $JAVA_HOME$% variable. If this variable
is undefined, you may not have a JRE on your system. In this case, you can download a JRE at
http:/ /www.oracle.com/technetwork/java/javase/downloads/index.html. Once the JRE is down-
loaded and installed, restart the GeoServer installer. When finished, click Next.
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',z'; GeoServer Setup EI'E'@

Choose Install Location
Choose the folder in which to install GeoServer !{;' GeoServer

Setup will install GeoServer in the following folder. To install in a different folder, dick
Browse and select another folder. Click Next to continue.

Destination Folder

C:\Program Files\GeoServer

Space required: 117.7MB
Space available: 8.8GE

[ < Back ][ MNext = ][ Cancel

Figure 2.4: GeoServer install directory

\3; GeoServer Setup E'E'@

Choose Start Menu Folder
Choose a Start Menu folder for the GeoServer !{‘;' GeoServer
shortcuts,

Select the Start Menu folder in which you would like to create the program's shortuts. You
can also enter a name to create a new folder.

GeoServer

Accessories
Administrative Tools
Games

Startup
Maintenance

[ Do not create shortouts

[ < Back ][ Mext = ][ Cancel

Figure 2.5: Start menu location
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Note: An example of a valid path would be C:\Program Files\Java\jreé6.

Warning: Don’t include the \bin in the JRE path. So if javaw.exe is located at C: \Program
Files\Java\jre6\bin\javaw.exe, set the path tobe C:\Program Files\Java\jre6.

Note: Oracle Java SE 6 or newer is strongly recommended. (As of GeoServer 2.2.x, Oracle JRE 5
is no longer supported.) A Java Development Kit (JDK) is not required to run GeoServer. For more

information about Java and GeoServer, please see the section on Java Considerations.

Kz;- GeoServer Setup EI = @
Java Runtime Environment
Java Runtime Environment path selection ‘{‘;' GeoServer

Flease select the path to your Java Runtime Environment {JRE).

If you don't have a JRE installed, you can use the link below to go to Orade’s website to
download and install the correct JRE for your system.

http:/fwww .orade. com/technetwork fjava fjavase [downloads findex. himl

C:\Program Files\Java\jre6

This path contains a valid JRE

[ < Back || Next > | [ Cancel

Figure 2.6: Selecting a valid JRE

10. Enter the path to your GeoServer data directory or select the default. Previous GeoServer users may

already have a data directory that they wish to use. If this is your first time using GeoServer, you
should select the Default data directory. When finished, click Next.

Kz;- GeoServer Setup E = @
GeoServer Data Directory
GeoServer Data Directory path selection ‘{;’ GeoServer

If you have an existing data directory, please select its path. Otherwise, the default data
directory will be used.

@ Default data directory. Will be located at:
C:\Program Files\GeoServer\data_dir

) Existing data directory:

Browse...

[ <Back |[ Next> | [ Cancel ]

Figure 2.7: Setting a GeoServer data directory

10

Chapter 2. Installation



GeoServer User Manual, Release 2.5.x

11. Enter the username and password for administration of GeoServer. GeoServer’s Web Administration
Interface requires authentication for management, and what is entered here will become those admin-
istrator credentials. The defaults are admin / geoserver. It is recommended to change these from the
defaults, but this is not required. When finished, click Next.

- GeoServer Setup EI [=] @
GeoServer Administrator
A
Set administrator credentials ‘{;“ GeoServer

Set the username and password for administration of GeoServer.

Username admin

Password geoserver

I <Back |[ Next> | I Cancel J

Figure 2.8: Setting the username and password for GeoServer administration

12. Enter the port that GeoServer will respond on. This affects the location of the GeoServer Web Admin-
istration Interface, as well as the endpoints of the GeoServer Web Map Service and Web Feature Service.
The default port is 8080, although any valid unused port will work. When finished, click Next.

Kz;v GeoServer Setup EI =] @
GeoServer Web Server Port
Set the port that GeoServer will respond on ‘{f‘ GeoServer

Set the web server port that GeoServer will respond on.

Part 3080 Valid range is 1024-65535.

I <Back |[ Next> | I Cancel

Figure 2.9: Setting the GeoServer port

13. Select whether GeoServer should be run manually or installed as a service. When run manually,
GeoServer is run like a standard application under the current user. When installed as a service,
GeoServer in integrated into Windows Services, and thus is easier to administer. If running on a
server, or to manage GeoServer as a service, select Install as a service. Otherwise, select Run manually.
When finished, click Next.

2.1. Windows 11



GeoServer User Manual, Release 2.5.x

Kz;- GeoServer Setup EI = @
Type of Installation
Select the type of installation ‘{{‘ Geoserver

Select the type of installation for GeoServer. If you are unsure of which option to choose,
select the "Run manually™ option.

) Run manually

Installed for the current user. Must be manually started and stopped.

Installed for all users. Will run as as a Windows Service for greater security.
Requires a 32 bit JRE.

I < Back ][ MNext = ]I Cancel J

Figure 2.10: Installing GeoServer as a service

14. Review your selections and click the Back button if any changes need to be made. Otherwise, click

Install.
- GeoServer Setup E = @
Ready to Install
GeoServer is ready to be installed ‘{‘{‘ Geoserver

Please review the settings below and dick the Back button if changes need to be made. Click
the Install button to continue.

Installation directory: C:\Program Files\GeoServer
Installation type: Installed as a service

Java Runtime Environment: C:\Program Files\Java\jres
Data Directory: Using default data directory:

C:\Program Files\GeoServer\data_dir

Username [ Password f Port: admin [ geoserver [ 8080

I <Back |[ Install | I Cancel J

Figure 2.11: Verifying settings

15. GeoServer will install on your system. When finished, click Finish to close the installer.

16. If you installed GeoServer as a service, it is already running. Otherwise, you can start GeoServer by
going to the Start Menu, and clicking Start GeoServer in the GeoServer folder.

17. Navigate to http://[SERVER_URL] : [PORT] /geoserver/ (Ex:
http://localhost:8080/geoserver/) to access the GeoServer Web Administration Interface.

If you see GeoServer in your browser, then congratulations, GeoServer is successfully installed!
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usemame Remember me O ﬂ_] Login

» GeoServer

Welcome

About & Status

Welcome
& About GeoServer
This GeoServer belongs to The ancient geographes INC. Service Capabilities
Data
I
Layer Preview This GeoServer instance is running version . For more information please contact “"\‘Cf 00
: the administrator. 1.1.1
Demos e
1.0.0
1.1.0
WMS

1.1.1
1.3.0

Figure 2.12: GeoServer installed and running successfully

2.1.2 Windows Binary

Note: This section is for the OS-independent binary. Please see the section on the Windows Installer for the
wizard-based installer for Windows.

The most common way to install GeoServer is using the OS-independent binary. This version is a GeoServer
web application (webapp) bundled inside Jetty, a lightweight servlet container system. It has the advan-
tages of working very similarly across all operating systems plus being very simple to set up.

Installation

1. Navigate to the GeoServer Download page and pick the appropriate version to download.
2. Select OS-independent binary on the download page.

3. Download the archive, and unpack to the directory where you would like the program to be located.
A typical place would be C: \Program Files\GeoServer.

Setting environment variables

You will need to set the JAVA_HOME environment variable if it is not already set. This is the
path to your JDK/JRE such that $JAVA_HOMES$\bin\java.exe exists. You can download a JRE at
http:/ /www.oracle.com/technetwork /java/javase/downloads/index.html.

Note: Oracle Java SE 6 or newer is strongly recommended. (As of GeoServer 2.2.x, Oracle JRE 5 is no
longer supported.) A Java Development Kit (JDK) is not required to run GeoServer. For more information

about Java and GeoServer, please see the section on Java Considerations.

1. Navigate to Control Panel — System — Advanced — Environment Variables.

2. Under System variables click New.

3. For Variable name enter JAVA_HOME. For Variable value enter the path to your JDK/JRE.
4. Click OK three times.

2.1. Windows 13
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Note: You may also want to set the GEOSERVER_HOME variable, which is the directory where GeoServer
is installed, and the GEOSERVER_DATA_DIR variable, which is the location of the GeoServer data directory

(usually $GEOSERVER_HOME\data_dir). The latter is mandatory if you wish to use a data directory other
than the one built in to GeoServer. The procedure for setting these variables is identical to the above. Note
that the specified data directory should be a valid GeoServer Data Directory.

Running

Note: This can be done either via Windows Explorer or the command line.

1. Navigate to the bin directory inside the location where GeoServer is installed.

2. Run startup.bat. A command-line window will appear and persist. This window contains diag-
nostic and troubleshooting information. This window should not be closed, or else GeoServer will
shut down.

3. To access the Web Administration Interface, navigate to http://localhost:8080/geoserver.

Stopping
Either close the persistent command-line window, or run the shutdown .bat file inside the bin directory.

Uninstallation

1. Stop GeoServer (if it is running)

2. Delete the directory where GeoServer is installed.

2.2 Mac OS X

There are a few ways to install GeoServer on OS X. The simplest way is to use the OS X installer, but you
can also perform a manual installation with the OS-independent binary.

Note: To run GeoServer as part of a servlet container such as Tomcat, please see the Web archive (WAR)
section.

2.2.1 Mac OS X Installer

1. Navigate to the GeoServer Download page and click your preferred GeoServer version-Stable, Latest
or Nightly.
On the resulting page, download the Mac OS X Installer format of your preferred GeoServer version.
Double click on the . dmg file to start the download.
Drag the GeoServer icon to the Applications folder.

SN B A

Navigate to your applications folder, and double click on the GeoServer icon.
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alake)] _ GeoServer-2.0-RC1 =
K 7 items, 33.3 MB available
To install GeoServer drag | ne Applications folder.

GeaServer Applications

Learn more at H{!(JS(!I'L‘EKI’JJT‘J L

NI

Figure 2.13: Starting the Mac OSX Installer of GeoServer

Note: Accept any security warnings regarding GeoServer as an application downloaded
from the Internet.

6. In the resulting GeoServer console window, start GeoServer by going to Server— Start.

e

Start
Shutdown

) GeoServer is stopped. 4

Figure 2.14: Starting GeoServer

7. The console window will log GeoServer’s loading. Once GeoServer is completely started, a browser
window will open at the URL http://localhost:8080/geoserver. Welcome to GeoServer!

2.2.2 Mac OS X Binary

Note: This section is for the OS-independent binary. Please see the section on the Mac OS X for the wizard-
based installer for OS X.

2.2, Mac OS X 15
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The most common way to install GeoServer is using the OS-independent binary. This version is a GeoServer
web application (webapp) bundled inside Jetty, a lightweight servlet container system. It has the advan-
tages of working very similarly across all operating systems plus being very simple to set up.

Installation

. Navigate to the GeoServer Download page and click your preferred GeoServer version-Stable, Latest

or Nightly.

. On the resulting page, download and save the Binary (OS independent) format of your preferred

GeoServer version.

Note: Download GeoServer wherever you find appropriate. In this example we download
the GeoServer archive to the Desktop. It GeoServer is in a different location, simply replace

Desktop in the following command to your own folder path.

. After saving the Geoserver archive, move to the location of your download, by first opening a terminal

window ( Applications— Utitlies— Terminal) and then typing the following command:

cd Desktop/

. Confirm that you are in the right directory by listing its contents. You should see your specific

GeoServer archive (e.g., GeoServer-2.0-RCl-bin. zip) by typing:

1s -1

. Unzip geoserver-2.0-RC1l.zipto /usr/local/geoserver with the following two commands:

&

unzip Sgeoserver-2.0-RCl.zip
sudo mv geoserver-2.0-RCl/ geoserver

Note: Notice the . in the first command. This means the archive will unzip in the current
directory.

. Add an environment variable to save the location of GeoServer by typing the following command:

echo "export GEOSERVER_HOME=/usr/local/geoserver" >> ~/.profile
~/.profile

. Make yourself the owner of the geoserver folder. Type the following command in the terminal

window, replacing USER_NAME with your own username :

sudo chown -R USER_NAME /usr/local/geoserver/

. Start GeoServer by changing into the directory geoserver/bin and executing the startup.sh

script:

cd geoserver-1.7.0/bin
sh startup.sh

. Visit http://localhost:8080/geoserver in a web browser.

16
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2.3 Linux

Warning: Under construction

GeoServer requires Java to be installed on your system. Oracle Java SE 6 or newer is strongly recom-
mended. (As of GeoServer 2.2.x, Oracle JRE 5 is no longer supported.) A Java Development Kit (JDK) is not
required to run GeoServer. For more information about Java and GeoServer, please see the section on Java
Considerations.

The most common way to install GeoServer is using the OS-independent binary. This version is a GeoServer
web application (webapp) bundled inside Jetty, a lightweight servlet container system. It has the advan-
tages of working very similarly across all operating systems plus being very simple to set up.

2.3.1 Debian

Setup a local geoserver instance with tomcat7 in Debian wheezy /sid.

Preparation

1. Follow instructions from Web archive (WAR) until step 3 and return here again.

2. Root permissions are needed, to make some changes to the linux system. Gain superuser rights by
executing on a terminal: su

3. If not already available on your debian system, install the tomcat7 servlet container with your
favourite package administration tool (synaptic, apt-get or aptitude). This tutorial uses aptitude:
aptitude install tomcat?

Installation

1. Copy as user root the geoserver web application archive into tomcat7’s webapp directory: cp
geoserver.war /var/lib/tomcat7/webapps

2. Tomcat should recognize the WAR archive and immediately start to deploy the web application. This
process takes some time and depends on your hardware used. Congratulations, your local geoserver
is now up and running.

2.4 Web archive (WAR)

GeoServer is packaged as a standalone servlet for use with existing servlet container applications such as
Apache Tomcat and Jetty.

Note: GeoServer has been mostly tested using Tomcat, and therefore these instructions may not work with
other container applications.

2.4.1 Java

GeoServer requires Java to be installed on your system. Oracle Java SE 6 or newer is strongly recom-
mended. (As of GeoServer 2.2.x, Oracle JRE 5 is no longer supported.) A Java Development Kit (JDK) is not
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required to run GeoServer. For more information about Java and GeoServer, please see the section on Java
Considerations.

2.4.2 Installation

1. Navigate to the GeoServer Download page and pick the appropriate version to download.
2. Select Web archive on the download page.

3. Download and unpack the archive. Copy the file geoserver.war to the directory that contains your
container application’s webapps.

4. Your container application should unpack the web archive and automatically set up and run
GeoServer.

Note: A restart of your container application may be necessary.

2.4.3 Running

Use your container application’s method of starting and stopping webapps to run GeoServer.

1. To access the Web Administration Interfaice, open a browser and navigate to
http://container application_URL/geoserver. For example, with Tomcat running
on port 8080 on localhost, the URL would be http://localhost:8080/geoserver.

2.4.4 Uninstallation

1. Stop the container application.

2. Remove the GeoServer webapp from the container application’s webapps directory.

2.5 Upgrading

The general GeoServer upgrade process involves installing the new version on top of the old and ensuring
it points at the same data directory used by the previous version. See Migrating a Data Directory between
different versions for more details.

This section contains details about upgrading to specific GeoServer versions.

2.5.1 Upgrade to 2.2

Security configuration

GeoServer 2.2 comes with a significant retrofit of the Security subsystem. The changes focus mostly on
authentication and user management. On upgrade GeoServer will update configuration in the security
directory. The specific changes are described Fere.
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Obtaining a master password
Starting with Geoserver 2.2 a master password is needed. This password is used to log in as root user and
to protect the Geoserver key store.
During the upgrade process, Geoserver tries to find a proper master password. The following rules apply
¢ The default admin password geoserver is not allowed.
¢ The minimal length of the password is 8 characters.
The algorithm for finding a password:

1. Look for an existing user called admin. If there is such a user and the password obeys the rules above,
use it.

2. Look for a user having the role ROLE_ADMINISTRATOR. If there is such a user and the password
obeys the rules above, use it.

3. Generate a random password with 8 characters of length

The algorithm stores a file masterpw. info into the security directory. If an existing password of a user
is used, the content of this file is like

This file was created at 2012/08/11 15:57:52

Master password is identical to the password of user: admin
Test the master password by logging in as user "root"

This file should be removed after reading !!!.

If a master password was generated, the content is like

This file was created at 2012/08/11 15:57:52

The generated master password is: pw?"9bWL

Test the master password by logging in as user "root"
This file should be removed after reading !!!.

After reading this file, remember the master password and remove this file.

RESTconfig security and administrative access

The security changes also include a new type of access mode for layer level security that allows for control-
ling administrative access to workspaces. In this context administrative access includes access via the web
admin ui, or the RESTconfig api. For more details see Layer security.

A side effect of this change can have consequences for RESTconfig api users. Previously access via REST
was controlled by specifying constraints on url patterns as described lere. Administrative workspace/layer
security now adds a second level of access control. Therefore in order for a user to access resources via REST
that user must also have sufficient administrative privileges.

By default administrative access for workspaces/layers is granted to the ROLE_ADMINISTRATOR role. So
if REST security defines url level constraints that involve roles with lesser privileges, access to resources
will be denied. The most common case of this is when users make the REST api accessible anonymously.
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The solution to this problem is to reduce the administrative access role to that required by REST url security.
In the case where access to the REST api is granted anonymously this is not recommended. Allowing a
server to be administered anonymously is a huge security hole.
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CHAPTER 3

Getting Started

This section contains short tutorials for common tasks in GeoServer, to get new users using the system
quickly and easily.

3.1 Web Administration Interface Quickstart

The Web Administration Tool is a web-based application used to configure all aspects of GeoServer, from
adding and publishing data to changing service settings.

The web admin tool is accessed via a web browser at http://<host>:<port>/geoserver (for a default
installation on the local host the link is http://localhost:8080/geoserver/web ). When the app starts it
displays the public Welcome page.

[ [——— me O @] vLogin
iii GeoServer e hiioe
Welcome I

Server

& About GeaServer
This GeoServer belongs to The anclent geographes INC. Service Capabilities
Demas
wes
Layer Preview 27 Layers 3 Add layers 1.00
111
12 Stores W Add stores. WS
10 Weorkspaces O Create workspaces 0.0
1
This GenServer instance i running version 2.0-RC1. For more information please contact the WS

administrator

Figure 3.1: Welcome Page

3.1.1 Logging In

In order to change any server settings or configure data a user must first be authenticated. Navigate to
the upper right hand corner to log into GeoServer. The default username and password is admin and
geoserver. These can be changed by editing the security/users.properties file in the GeoServer
Data Directory.

wsername | ......... Remember me ) @] Login

Figure 3.2: Login
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Once logged in, the Welcome screen changes to show the available admin functions. These are available
from links under the sections on the left-hand menu.

3.1.2 Server

The Server section provides access to GeoServer environment information. It is a combination of diagnostic
and configuration tools, and can be particularly useful for debugging.

The Server Status page shows a summary of server configuration parameters and run-time status.

Server Status

Summary of server configuration and status

Action

Locks
Connections

Memory Usage

o
5]

28 MB

Sun Microsystems Inc.: 1.7.0-internal (Java HotSpot(TM)

Free locks

Free memory

JVM Versi
ersion Server VM)
Native JAI false
Native JAI ImagelO false
JAI Maximum Memeory 377 MB
JAI Memory Usage 0 KB Free memory
JAI Memory Threshold 75.0
Number of JAI Tile 8
Threads
JAI Tile Thread Priority 5
Update Sequence 35
Resource Cache Clear
Configuration and —

catalog

GeoServer oo

Timestamps
GeoServer Jul 14, 3:07 PM
Configuration Jul 14, 3:07 PM

XML

Mar 14, 2:15 PM

Figure 3.3: Status Page

The Contact Information page sets the public contact information in the Capabilities document of the WMS
server.

The Global Settings page configures messaging, logging, character and proxy settings for the entire server.

The JAI Settings page is used to configure several JAI parameters, used by both WMS and WCS operations.

The About GeoServer section provides links to the GeoServer documentation, homepage and bug tracker.
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Contact Information

Set the contact information for this server.

Contact

Claudius Ptolomaeus

Position

Chief geographer

Address Type
Work

Address

City
Alexandria

State

ZIF code

Figure 3.4: Contact Page

3.1.3 Services

The Services section is for advanced users needing to configure the request protocols used by GeoServer.
The Web Coverage Service (WCS) page manages metadata information, common to WCS, WFS and WMS
requests. The Web Feature Service (WFS) page permits configuration of features, service levels, and GML
output. The Web Map Service (WMS) page sets raster and SVG options.

3.1.4 Data

The Data links directly to a data type page with edit, add, and delete functionality. All data types sub-
sections follow a similar workflow. As seen in the Styles example below, the first page of each data type
displays a view page with an indexed table of data.

Each data type name links to a corresponding configuration page. For example, all items listed below
Workspace, Store and Layer Name on the Layers view page, link to its respective configuration page.

In the data type view panel, there are three different ways to locate a data type-sorting, searching, and
scrolling .

To alphabetically sort a data type, click on the column header.
For simple searching, enter the search criteria in the search box and hit Enter.
To scroll through data type pages, use the arrow button located on the bottom and top of the view table.

As seen in the Stores example below, the buttons for adding and removing a data type can be found at the
top of the view page.

To add a new data, select the Add button, and follow the data type specific prompts. To delete a data type In
order to remove a data type, click on the data type’s corresponding check box and select the Remove button.
(Multiple data types, of the same kind, can be checked for batch removal.)
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Global Settings

Settings that apply to the entire server.
[[] verbose Messages
[] verbose Excepfion Reporting

Enable Global Services

Resource Error Handling (handle data and configuration problems by...)
OGC_EXCEPTION_REFPORT |Z|

Number of Decimals
2

Character Set
UTF-8 [=]

Proxy Base URL

Logging Profile

GEOSERVER_DEVELOPER_LOGGING properties
GEOTOOLS_DEVELOPER_LOGGING.properties
PRODUCTION_LOGGING. properties
VERBOSE_LOGGING.properties

Log to Stdout

Log Location

logsigeoserver.log

XML POST request log buffer in characters (0 to disable)
1024

Feature type cache size
o

Submit  Cancel

Figure 3.5: Global Settings Page
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JAI Settings

Adrninister settings related W Java Advanced Imaging.

Memory Capacity (0-1)
0.5

Memory Threshold (0-1)
0.75

Tile Threads
7

Tile Threads Priority

a3

[ Tile Reeyeing

[ 1mage 1o caching

™ 1pEG Native Acceleration
™ PG Native Acceieration
[ mosaic Native Acceleration

Submit Cancel

Figure 3.6: JAI Settings

About GeoServer

General information about GeoServer

GeoServer 2.0-RC1

The GeoServer project is a full transactional Java (J2EE) implementation of the OpenGIS Consortium's Web Festure Server specification and Web
Coverage Server specification, with an integrated Web Map Server.

The documentation for this release is available online at the following link. The GeoServer wiki is used for the |atest updates; please share your
experiences, hints and tips with GeoServer there. The task tracker is the place to report feature requests and bugs. Also please take a moment to add
yourself to the User Map to show your support for GeoServer

+ Documentation

= Wiki

= Bug Tracker

Figure 3.7: About Section
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Styles

Manage the Styles published by GeoServer
s Add a new style
& Removed selected styfofs)

Results 1 to 22 {out of 22 items) , Search
[ Style Name
O buy
[C] glant_potygon
O capitals
[ simple_streams
[C] pophatch
) restricted
[ tiger_roads
D poly_landmarks
D green
Figure 3.8: Styles View page

Layers

Manage the layers being published by GeoServer

od Add a new resource

i Remove sedected resources

2 > >> Results 1to10 (out of 15 tems) , Search
O Type ‘Workspace Store Layer Name Enabled? Native SRS
B E nure arcGridSample Arc_Sampie v EPSG:4326
g e nure mg_sampie2 PK50095 v EPSG:32633
BH E nurc mMesdic MOSIC v EPSGI4326
B E nure waordimagesampie Img_Sampie 4 EPSG:4326
0O @ sf of archsites L4 EPSG:26713
g @ of f bugsites v EPSGI26713
o @ o of restrictd EPSG:26713
0 @ o sf roads v EPSG:26713
O @ o of streams v EPSG:26713
0 = of sfdem sfdem EPSG:26713
2 = >> Results 1to 10 (out of 15 tems)

Figure 3.9: Layers View

] Style Name [ Style Name
O bug ] bug

] glant_potygon [ capitals

O captals O cite_lakes
[  simple_streams O concat

[C] pophatch [ dem

O restricted 0 flags

[ tiger_roads [ gint_polygon
[ poly_landmarks O oges

O green O green

0 rin 0 line

Figure 3.10: On the left an unsorted column; on the right a sorted column.
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Results 1 to 1 {out of 1 matches from 7 iterns) J, top
[ Workspace Name
O topp
Results 1 to 1 {out of 1 matches from 7 items)
Figure 3.11: Search results for the query “top”.
2 >> |Results 1 to 25 (out of 27 items)
Figure 3.12: Page scroll for data types.
Stores
Manage the stores providing data to GeoServer
& Add new Store
& Remove selected Stores
Figure 3.13: Buttons to add and remove Stores
Stores
Manage the stores providing data to GeoServer
o Add new Store
@ Remove selected Stores
Risgults 1 to § (out of 9 Rems) , Search
] Type ‘Workspace Store Name Enabled?
0 = nurc arcGridSample
0O = nurc Img_sample2 o
D B nure msaic
| E t1] nure woridImageSample o
0O = i sfdem 4
=] r] 5f sf ul
| M @ tiger fye v
0 @ tope states_shapefile v
D | topp taz_shapes

Results 1 to 9 (out of 5 items)

Figure 3.14: Stores checked for deletion
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3.1.5 Demos

The Demos page contains links to example WMS, WCS and WES requests for GeoServer as well as a link
listing all SRS info known to GeoServer. You do not need to be logged into GeoServer to access this page.

GeoServer Demos

Colkection of GeoServer demo applications and tools

s Bxample requests for GeoServer (using the TestServiet)
List st of all SRS known o GeoServer

Figure 3.15: Demos page

3.1.6 Layer Preview

The Layer Preview page provides layer previews in various output formats, including the common Open-
Layers and KML formats. This page helps to visually verify and explore the configuration of a particular
layer.

Layer Preview

List of all layers configured in GeoServer and provides previews in various formats for each.

Results L 1o 19 (out of 19 Rems) , Search
Type HName Title Commeon Formats All Formats
PlarcARC_Sampie A sampie AreGrd file Operlayers KML Salect one o
uarc:PRS0055 PR50095 is 3 A raster fle accompanied by o spatial data file Openlayers  KML Select one =
PHANCIMIOSHIC Sample PNG mosaic penlayers  KML Select one -
nurc:Img_Samiple North America sample imagery Openlayers  KML Select one =
sfzarchsites Speasfish archedlogical stes Openlayers KML GML Select ane =
sfbugsites Spearfish bug locations Openlayers KML GML Select one =
sfirestricted Speasfish restricted arcas Openlayers KML GML Select one =
si:roads Spearfish roads Openlayers KML GML Select one -
slistreams Speasfish glredms Openlayers KML GML Salect ong =
sf:sfdem sfdem is a Tagged Image File Format with Geographic information 5 KML Select one =
tiger:poi Manhattan (NY) points of interest s KML GML Select one 2

Figure 3.16: Layer Preview page

Each layer row consists of a Type, Name, Title, and available formats for viewing. The Type column shows
an icon indicating the layer datatype. Name displays the Workspace and Layer Name of a layer, while Title
displays the brief description configured in the Edit Layer Data panel. Common Formats include OpenLayers,
KML, and GML where applicable, while the All Formats include additional output formats for further use
or data sharing.

Type MName Title Common Formats All Formats

[5: nurc:Are_Sample A sarmphe ArcGrid file OpenlLayers  KML Select one -]

Figure 3.17: Single Layer preview row
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3.2 Publishing a Shapefile

This tutorial walks through the steps of publishing a Shapefile with GeoServer.

Note: This tutorial assumes that GeoServer is running at http:/ /localhost:8090/geoserver /web.

3.2.1 Getting Started

1. Download the file nyc_roads. zip. This archive contains a Shapefile of roads from New York City
that will be used during in this tutorial.

2. Unzip the nyc_roads.zip. The extracted folder nyc_roads contains the following four files:

nyc_roads.shp
nyc_roads.shx
nyc_roads.dbf
nyc_roads.prj

#. Move the nyc_roads folder into <GEOSERVER_DATA_DIR>/data, where <GEOSERVER_DATA_DIR>
is the root of the GeoServer data directory. If no changes have been made to the GeoServer file structure,
the path is geoserver/data_dir/data/nyc_roads.

3.2.2 Create a New Workspace
The first step is to create a workspace for the Shapefile. A workspace is a container used to group similar
layers together.

1. In a web browser navigate to http:/ /localhost:8080/ geoserver/web.

2. Log into GeoServer as described in Logging In.

3. Navigate to Data— Workspaces.

Workspaces

Manage GeoServer wirkspaces
) Add new workspace
= Remove sefectod workspace(s)

Results 1 to 7 {out of 7 iterns) Search

Workspace Name

o

of

topp
it.geosolutions
sde

nure

tiges

0

cite

Results 1 to 7 (out of 7 iterns)

Figure 3.18: Workspaces page

4. To create a new workspace click the Add new workspace button. You will be prompted to enter a
workspace Name and Namespace URI.

3.2. Publishing a Shapefile 29


http://localhost:8090/geoserver/web
http://localhost:8080/geoserver/web

GeoServer User Manual, Release 2.5.x

New Workspace

Configure a new workspace

Name
’—

Namespace URI

The namespace uri associated with this workspace

Submit Cancel

Figure 3.19: Configure a New Worksapce

5. Enter the Name as nyc_roads and the Namespace URI as http://opengeo.org/nyc_roads. A

6.

workspace name is a identifier describing your project. It must not exceed ten characters or contain
spaces. A Namespace URI (Uniform Resource Identifier) is typically a URL associated with your
project, perhaps with an added trailing identifier indicating the workspace.

New Workspace

Configure a new workspace

Name

nye_roads

Namespace URI
|http: / lopengeo.org/nyc_roads|
The namespace uri assocated with this workspace

Submit Cancel

Figure 3.20: NYC Roads Workspace

Click the Submit button. The nyc_roads workspace will be added to the Workspaces list.

3.2.3 Create a Data Store

1.
2.

Navigate to Data— Stores.

In order to add the nyc_roads Shapefile, you need to create a new Store. Click on the Add new store
button. You will be redirected to a list of the data sources supported by GeoServer.

3. Select Shapefile - ESRI(tm) Shapefiles (.shp). The New Vector Data Source page will display.

. Begin by configuring the Basic Store Info. Select the workspace nyc_roads from the drop down menu.

Enter the Data Source Name as NYC Roads. and enter a brief Description (such as “Roads in New York
City”).

. Under  Connection  Parameters specify the location URL of the Shapefile as

file:data/nyc_roads/nyc_roads.shp.

30
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New data source

Choose the type of data source you wish to configure

Vector Data Sources

[d Directory of spatial files - Takes a directory of spatial data files and exposes it as a data store

{4 PostGIS NG - PostGIS Database

PostGIS NG (JNDI) - PostGIS Database (JNDI)

G Properties - Allows access to Java Property files containing Feature information

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

14 Web Feature Server - The WFSDataStore represents a connection to a Web Feature Server. This connection provides access to the Features
published by the server, and the ability to perform transactions on the server (when supported / allowed).

Raster Data Sources
& ArcGrid - Arc Grid Coverage Format
# GeoTIFF - Tagged Image File Format with Geographic information
i Gtopo3D - Gtopo30 Coverage Format

& ImageMosaic - Image mosaicking plugin
# WorldImage - A raster file accompanied by a spatial data file

Figure 3.21: Data Sources

New Vector Data Source

Shapefile
ESRI{lrn) Shapefiles {*.shp)
Basic Store Info
Workspace

mye_roads j
Data Source Name

MYC Roads
Description

Roads in New York City
W Enabled

Connection Parameters
URL
file:data,/nye_roads inye_road slsh B

namespace

http:/ fopengec.org/nyc_roads
O ereate spatial index

charset

I50-8859-1

O memery mapped buffer

Figure 3.22: Basic Store Info and Connection Parameters
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6. Click Save. You will be redirected to the New Layer chooser page in order to configure the nyc_roads
layer.

3.2.4 Create a Layer

1. On the New Layer chooser page, select the layer nyc_roads.

New Layer chooser

Here is a list of resources contained in the store 'NYC Roads’, Click on the layer you wish to configune

Results 1 to 1 (out of 1 items) , Search

Layer with namespace and prefix Published

nye_roads

Results 1 to 1 (out of 1 items)

Figure 3.23: New Layer chooser

2. The Edit Layer page defines the Data and Publishing parameters for a layer. Enter a short Title and an
Abstract for the nyc_roads layer.

nyc_roads:nyc_roads
Configure the rescurce and publishing information for the current Layer
Data Publishing

Basic Resource Info

Name

nyc_roads
Title
Subset of NYC roads

Abstract
Shapefile of NYC roads

Figure 3.24: Basic Resource Information

3. Generate the layer’s bounding boxes by clicking the Compute from data and then Compute from Native
bounds.

4. Set the layer’s style by switching to the Publishing tab.
5. Select the line style from the Default Style drop down list.

6. Finalize the layer configuration by scrolling to the bottom of the page and clicking Save.
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Bounding Boxes

Native Bounding Box

Min X Min ¥ Max X Max ¥
[ogs018066  [207 673005 991,906.497 219,622.54
Compute from data

Lat/Lon Bounding Box

Min X Min ¥ Max X Max ¥
[-74.001 [#0.737 [-73.972 [#0.7689

Compute from native bounds

Figure 3.25: Generate Bounding Boxes

nyc_roads:nyc_roads
Configure the resource and publishing information for the current layer
Data | Publishing |

Basic Settings

nyc_roads

Stylalnfol m‘p e Lé_lake 5]

e
Stylelnfalmpllconcat]
Stylelnfolmpl[dem)
Styleinfalmpl[flags)
Styleinfolmpl[giant_polygon]
Stylelnfolmpligrass]

Styleinfolmpl[green]
Stylelnfolmpl[medford_buildings]
Stylelnfolmpl[medford_citylimits]
Stylelnfolmplmedford_parks]
Styleinfolmpl[medford_streets]
Stylelnfalmpl[medford_zoning)
Stylelnfolmplipoi]
Stylelnfolmpl[point]
Stylelnfolmpl[poly_landmarks]
Stylelnfalmpl[pelygon]

Stylelnfolmpl[pophatch] :
Styleinfolmpl[population] -
Stylelnfolmplirain b
Stylelinfolmpl[line! .

Figure 3.26: Select Default Style
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3.2.5 Preview the Layer

1. In order to verify that the nyc_ roads layer is published correctly you can preview the layer. Navigate

to the Layer Preview screen and find the nyc_roads:nyc_roads layer.

Layer Preview

List af all layers configured in GeoServer and provides previews in various formats for each.

2 = | => Results 1t 25 {out of 26 items) , Search
Type Name Title Common Formats All Formats
(2] nurcArc_Sample A sample ArcGrid file OpenLayers KML Select one =]
2] nure:Img_Sample Morth America sample imagery OpenLayers  KML Select one =]
nurc:Pk50095 Pk50095 is a A raster file accompanied by a spatial data file OpenLayers KML Select one j
2] nure: mosaic Sample PNG maosaic OpenLayers KML Select ane J
L nyc_roads:nyc_roads Subset of NYC roads Openlayers KML GML Select one J

Figure 3.27: Layer Preview

2. Click on the OpenLayers link in the Common Formats column.

3. Success! An OpenLayers map loads in a new page and displays the Shapefile data with the default
line style. You can use the Preview Map to zoom and pan around the dataset, as well as display the

attributes of features.

S

iy g
e,

7
7

Scale = 1: 167K 0.00000, 0.00000
Click on the map to get feature info

Figure 3.28: Preview map of nyc_roads
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3.3 Publishing a PostGIS Table

This tutorial walks through the steps of publishing a PostGIS table with GeoServer.

Note: This tutorial assumes that GeoServer is running at http:/ /localhost:8080/ geoserver.

Note: This tutorial assumes PostGIS has been previously installed on the system.

3.3.1 Getting Started

1.

Download the zip file nyc_buildings.zip. It contains a PostGIS dump of a dataset of buildings
from New York City that will be used during in this tutorial.

Create a PostGIS database called “nyc”. This can be done with the following command line:

createdb -T template_postgis nyc

If the PostGIS install is not set up with the “postgis_template” then the following sequence of com-
mands will perform the equivalent:

Unzip nyc_buildings.zip to some location on the file system. This will result in the file
nyc_buildings.sql.

Import nyc_buildings.sql into the nyc database:

psgl —-f nyc_buildings.sgl nyc

3.3.2 Create a Data Store

The first step is to create a data store for the PostGIS database “nyc”. The data store tells GeoServer how to
connect to the database.

1.
2.

In a web browser navigate to http://localhost:8080/ geoserver.

Navigate to Data— Stores.

Create a new data store by clicking the PostGIS NG link.

Enter the Basic Store Info. Keep the default Workspace, and enter the Data Source Name as
nyc_buildings and a brief Description.

Specify the PostGIS database Connection Parameters

dbtype postgisng

host localhost

post 5432

database nyc

schema public

user postgres

passwd enter postgres password
validate connections | enable with check box
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New data source

Cheese the type of data source you wish to eonfigure

Vector Data Sources

& Directory of spatial files - Takes a directory of spatial data files and exposes it as a data store

[d PostGIS NG - PostGIS Database

& POSUGIS NG (JNDI) - FostGIS Database (INDI)

@ Properties - Allows access to Java Property files containing Feature information

& Shapefile - ESRI{tm) Shapefiles (* shp)

[d Wieb Feature Server - The WFSDataStore represents a connection to a Web Feature Server. This connection provides access to the Features
published by the server, and the ability to perform transactions on the server (when supported | allowed).

Raster Data Sources

& ArcGrid - Are Grid Coverage Format

& GeoTIFF - Tagged Image File Format with Geographic information
& Gtopod0 - Gtope3D Coverage Format

E ImageMosaic - Image mosaicking plugin

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

Figure 3.29: Adding a New Data Source

Basic Store Info
Workspace
cite j

Data Source Name

nyc_buildings
Description
Building of NYC

& Enabled

Figure 3.30: Basic Store Info

Note: The username and password parameters are s}geciﬁc to the user who created the postgis
database. Depending on how PostgreSQL is configured the password parameter may be unnecessary.

6. Click Save.

3.3.3 Create a Layer

1. Navigate to Data—Layers.

2. Click Add a new resource.

3. From the New Layer chooser drop-down menu, select cite:nyc_buidings.
4. On the resulting layer row, select the layer name nyc_buildings.

5. The Edit Layer page defines the Data and Publishing parameters for a layer. Enter a short Title and an

Abstract for the nyc_buildings layer.

6. Generate the layer’s bounding boxes by clicking the Compute from data and then Compute from Native

bounds.

36

Chapter 3. Getting Started



GeoServer User Manual, Release 2.5.x

Connection Parameters
dbtype

postgisng

host

localhast

schema

public

user

namespace
hittp: / /www.opengeospatial.net/cite
max connections

10
min
1

fetch size
1000

C don timeout
20

# \alidate connections
W Loose bbox

O preparedStatements

Figure 3.31: Connection Parameters

New Layer chooser

Add a layer from
Choose One
cite:nyc_buildings
nurc:arcCridSample
nurcimg_sample2
nurC:mosaic
nurcworldimagesample
nyc_roads:NYC roads

sfisf

sf:sfdem

subike:subike

tiger:nyc
toppistates_shapefile
topp:taz_shapes
topp:treeage
treeage:treeage

Figure 3.32: New Layer drop down selection

Results 0 to 0 (out of 0 items)

Layer with namespace and prefix

mye_buildings

Figure 3.33: New Layer row
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cite:nyc_buildings
Configure the resource and publishing information for the current layer
Data Publishing

Basic Resource Info

MName

Title

NYC Buildings
Abstract

Subset of NYC buildings|

Figure 3.34: Basic Resource Info

Bounding Boxes

Native Bounding Box

Min X Min ¥ Max X Max ¥

|og3 837625 (207499460  [091,636938  [218,794.350
Compute from data

Lat/Lon Bounding Box

Min X Min Y Max X Max ¥
[-74.002 [#0.738 [-73973 [#0.787

Compute from native bounds

Figure 3.35: Generate Bounding Boxes
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7. Set the layer’s style by switching to the Publishing tab.
8. Select the polygon style from the Default Style drop down list.

Default Title
Default Style

| burg "2
capitals
cite_lakes e
cancat |

dem

flags m

giant_polygon
grass
green
line
poi iz
point
poly_landmarks
polygon
pophatch
population
rain

| raster
restricted

| simple_roads ¥

A |

Figure 3.36: Select Default Style

9. Finalize the layer configuration by scrolling to the bottom of the page and clicking Save.

3.3.4 Preview the Layer

1. In order to verify that the nyc_buildings layer is published correctly you can preview the layer.
Navigate to the Layer Preview screen and find the cite:nyc_buildings layer.

Layer Preview

Ligt of all layers configured in GeeServer and provides previews in various formats for each.

2| = | => Results 1to 25 {out of 27 items) , Search
Type Name Title Common Formats All Formats
F] cite:mye_buildings NYC Buildings Openlayers KML GML | Select one ]

Figure 3.37: Layer Preview

2. Click on the OpenLayers link in the Common Formats column.

3. Success! An OpenLayers map loads in a new page and displays the layer data with the default poly-
gon style. You can use the Preview Map to zoom and pan around the dataset, as well as display the
attributes of features.

3.4 Styling a Map

When a new dataset is added to GeoServer the layer for it is usually assigned a very basic style. To properly
visualize the data a style specific to that data must be created.
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Scale = 1: 79K 991300.72346, 213058.672567
Click on the map to get feature infa

Figure 3.38: Preview map of nyc_buildings

This tutorial walks through the steps to create a new style in GeoServer and provides an introduction to the
Styled Layer Descriptor (SLD) styling language.

Note: It is assumed that the tutorials Publishing a Shapefile and Publishing a PostGIS Table have been com-
pleted.

3.4.1 Getting started

Before continuing with this tutorial it is strongly recommended that the section Introduction to SLD be first
read.

3.4.2 Creating a new style
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CHAPTER 4

GeoServer Data Directory

The GeoServer data directory is the location in the file system where GeoServer stores its configuration
information. The configuration defines things such as what data is served by GeoServer, where it is stored,
and how services such as WFS and WMS interact with and serve the data. The data directory also contains
a number of support files used by GeoServer for various purposes.

For production use, it is a good idea to define an external data directory for GeoServer instances, to make it
easier to upgrade. To learn how to create a data directory for a GeoServer installation see the Creating a New
Data Directory section. Setting the Data Directory describes how to configure GeoServer to use an existing
data directory.

Since GeoServer provides both interactive and programmatic interfaces to manage confiuration informa-
tion, in general users do not need to know about the internal structure of the data directory. As background,
an overview is provided in the Structure of the Data Directory section.

4.1 Creating a New Data Directory

The easiest way to create a new data directory is to copy one that comes with a standard GeoServer instal-
lation.

If GeoServer is running in Standalone mode the data directory is located at <installation
root>/data_dir.

Note: On Windows systems the <installation root>islocatedatC:\Program Files\GeoServer
<VERSION>.

If GeoServer is running in Web Archive mode inside of a servlet container, the data directory is located at
<web application root>/data.

Once the data directory has been found copy it to a new external location. To point a GeoServer instance at
the new data directory proceed to the next section Setting the Data Directory.

4.2 Setting the Data Directory

Setting the location of the GeoServer data directory is dependent on the type of GeoServer installation.
Follow the instructions below specific to the target platform.

Note: If the location of the GeoServer data directory is not set explicitly, the directory data_dir under
the root of the GeoServer installation is used.
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4.2.1 Windows

On Windows platforms the location of the GeoServer data directory is controlled by the
GEOSERVER_DATA_DIR environment variable. The method of setting this variable depends on the Win-
dows version.

Windows XP

1. From the Desktop or Start Menu right-click the My Computer icon and select Properties.
2. On the resulting dialog select the Advanced tab and click the Environment Variables button.

3. Click the New button and create a environment variable called GEOSERVER_DATA_DIR and set it to
the desired location.

20
System Restone | Automatic Updates | Remate |
21x]
i~ User variable =l
Variable name: | GECSERVER_DATA_DIR
Variable vae: [ Cilgeosereer_daka
o
System varibles
Variable Vahue =
ComSpec CAWINDEAW Sisyshem32iomd exe
FO_NO_HOST_C... NG
NMBER_OF P... 1
05 ‘Winidows_NT
Path CAWINDOW Shsyshom3z; C:IWINDOWS;... ]
mwew | ede | pekte |
o Cancel ]

Windows Vista

To be documented.

4.2.2 Linux

On Linux platforms the location of the GeoServer data directory is controlled by the
GEOSERVER_DATA_DIR environment variable. Setting the variable can be achieved with the follow-
ing command (in a bash shell):

% export GEOSERVER_DATA_DIR=/var/lib/geoserver_data

Place the command in the .bash_profile or .bashrc file (again assuming a bash shell). Ensure that this
done for the user running GeoServer.
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4.2.3 Mac OS X

Binary Install

For the binary install of GeoServer on Mac OS X, the data directory is set in the same way as for Linux.

Mac OS X Install

For the Mac OS X install, set the GEOSERVER_DATA_DIR environment variable to the desired directory
location. See this page for details on how to set an environment variable in Mac OS X

4.2.4 Web Archive

When running a GeoServer WAR inside a servlet container the data directory can be specified in a number
of ways. The recommended method is to set a servlet context parameter. An alternative is to set a Java
system property.

Servlet context parameter

To specify the data directory using a servlet context parameter, create the following <context-param>
element in the WEB-INF /web . xml file for the GeoServer application:

<web-app>
<context-param>
<param-name>GEOSERVER_DATA_DIR</param-name>
<param-value>/var/lib/geoserver_data</param-value>

</context-param>

</web-app>

Java system property

It is also possible to specify the data directory location with a Java system property. This method can be
useful during upgrades, as it avoids the need to set the data directory after every upgrade.

Warning: Using a Java system property will typically set the property for all applications running in
the servlet container, not just GeoServer.

The method of setting the Java system property is dependent on the servlet container:
For Tomcat:

Edit the file bin/setclasspath.sh under the root of the Tomcat installation.  Specify the
GEOSERVER_DATA_DIR system property by setting the CATALINA_OPTS variable:

CATALINA_OPTS="-DGEOSERVER_DATA_DIR=/var/lib/geoserver_data"

For Glassfish:

Edit the file domains/<<domain>>/config/domain.xml under the root of the Glassfish installation,
where <<domain>> refers to the domain that the GeoServer web application is deployed under. Add a
<jvm-options> element inside the <java-config> element:
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<java-config>

<jvm-options>-DGEOSERVER_DATA_DIR=/var/lib/geoserver_data</jvm-options>
</java-config>

4.3 Structure of the Data Directory

This section gives an overview of the structure and contents of the GeoServer data directory.

This is not intended to be a complete reference to the GeoServer configuration information, since gener-
ally the data directory configuration files should not be accessed directly. Instead, the Web Administration
Interface can be used to view and modify the configuration manually, and for programmatic access and
manipulation the REST configuration API should be used.

The directories that do contain user-modifiable content are: logs, palettes, templates,
user—-projection, and www.

The following figure shows the structure of the GeoServer data directory:

<data_directory>/

global.xml
logging.xml
wms . xml
wfs.xml
wcs.xml

data/
demo/
geosearch/
gwc/
layergroups/
logs/
palettes/
plugIns/
security/
styles/
templates/
user_projections/
workspaces/
|
+—- workspace dirs...
\
+- datastore dirs...
|
+- layer dirs...

www/

4.3.1 The .xml files

The top-level .xml files contain information about the services and various global options for the server
instance.
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File Description

global.xml] Contains settings common to all services, such as contact information, JAI settings,
character sets and verbosity.

logging. xmlSpecifies logging parameters, such as logging level, logfile location, and whether to log

to stdout.
wcs . xml Contains the service metadata and various settings for the WCS service.
wfs.xml Contains the service metadata and various settings for the WEFS service.
wms . xml Contains the service metadata and various settings for the WMS service.

4.3.2 workspaces

The workspaces directory contain metadata about the layers published by GeoServer. It contains a direc-
tory for each defined workspace. Each workspace directory contains directories for the datastores defined
in it. Each datastore directory contains directories for the layers defined for the datastore. Each layer direc-
tory contains a layer.xml file, and either a coverage.xml or a featuretype.xml file depending on
whether the layer represents a raster or vector dataset.

4.3.3 data

The data directory can be used to store file-based geospatial datasets being served as layers. (This should
not be confused with the main “GeoServer data directory”.) This directory is commonly used to store
shapefiles and raster files, but can be used for any data that is file-based.

The main benefit of storing data files under the data directory is portability. Consider a shapefile stored ex-
ternal to the data directory at a location C: \gis_data\foo.shp. Thedatastoreentryin catalog.xml
for this shapefile would look like the following;:

<datastore id="foo_shapefile">
<connectionParams>
<parameter name="url" value="file://C:/gis_data/foo.shp" />
</connectionParams>
</datastore>

Now consider trying to port this data directory to another host running GeoServer. The location
C:\gis_data\foo.shp probably does not exist on the second host. So either the file must be copied
to this location on the new host, or catalog.xml must be changed to reflect a new location.

This problem can be avoided by storing foo. shp in the data directory. In this case the datastore entry
in catalog.xml becomes:

<datastore id="foo_shapefile">
<connectionParams>
<parameter name="url" value="file:data/foo.shp"/>
</connectionParams>
</datastore>

The value attribute is rewritten to be relative to the dat a directory. This location independence allows the
entire data directory to be copied to a new host and used directly with no additional changes.

4.3.4 demo

The demo directory contains files which define the sample requests available in the Sample Request Tool
(http:/ /localhost:8080/ geoserver/demoRequest.do). See the Dermos page for more information.
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4.3.5 geosearch

The geosearch directory contains information for regionation of KML files.

4.3.6 gwc

The gwc directory holds the cache created by the embedded GeoWebCache service.

4.3.7 layergroups

The layergroups directory contains configuration information for the defined layergroups.

4.3.8 logs

The 1logs directory contains configuration information for logging profiles, and the default
geoserver. log log file. See also Advanced log configuration.

4.3.9 palettes
The palettes directory is used to store pre-computed Image Palettes. Image palettes are used by the

GeoServer WMS as way to reduce the size of produced images while maintaining image quality. See also
Paletted Images.

4.3.10 security
The security directory contains the files used to configure the GeoServer security subsystem. This in-

cludes a set of property files which define access roles, along with the services and data each role is autho-
rized to access. See the Security section for more information.

4.3.11 styles

The styles directory contains Styled Layer Descriptor (SLD) files which contain styling information used
by the GeoServer WMS. For each file in this directory there is a corresponding entry in catalog.xml:

<style id="point_style" file="default_point.sld"/>

See the Styling section for more information about styling and SLD .

4.3.12 templates

The templates directory contains files used by the GeoServer templating subsystem. Templates are used
to customize the output of various GeoServer operations. See also Freemarker Templates.

4.3.13 user_projections

The user_projections directory contains a file called epsg.properties which is used to define cus-
tom spatial reference systems that are not part of the official EPSG database. See also Custom CRS Definitions.
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4.3.14 www

The www directory is used to allow GeoServer to serve files like a regular web server. The contents of this
directory are served at http: /<host :port>/geoserver/www. While not a replacement for a full blown
web server, this can be useful for serving client-side mapping applications. See also Serving Static Files.

4.4 Migrating a Data Directory between different versions

4.4.1 Minor and major version numbers

There should generally be no problems or issues migrating data directories between major and minor ver-
sions of GeoServer (i.e. from 2.0.0 to 2.0.1 and vice versa, or from 1.6.x to 1.7.x and vice versa).

4.4.2 Migrating between GeoServer 1.7.x and 2.0.x

When using GeoServer 2.0.x with a data directory from the 1.7.x branch, modifications will occur to the
directory immediately that will make the data directory incompatible with 1.7.x! Below is a list of changes
made to the data directory.

Files and directories added

wfs.xml
wcs.xml
wms . xml
logging.xml
global.xml
workspaces/ *
layergroups/x
styles/*.xml

Files renamed

e catalog.xml renamed to catalog.xml.old

® services.xml renamed to services.xml.old

4.4.3 Reverting from GeoServer 2.0.x to 1.7.x

In order to revert the directory to be compatible with 1.7.x again:
1. Stop GeoServer.
2. Delete the following files and directories:

wfs.xml
wcs.xml
wms . xml
logging.xml
global.xml
workspaces/ *
layergroups/ *
styles/x.xml
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3. Rename catalog.xml.oldto catalog.xml.

4. Rename services.xml.old to services.xml.

4.4.4 Migrating between GeoServer 2.1.x and 2.2.x

The security changes that ship with GeoServer 2.2 require modifications to the security directory of the
GeoServer data directory.

Files and directories added

security/*.xml
security/masterpw. *
security/geoserver. jceks
security/auth/x
security/filter/«
security/masterpw/ *
security/pwpolicy/*
security/role/*
security/usergroup/*

Files renamed

® security/users.properties renamed to security/users.properties.old

4.4.5 Reverting from GeoServer 2.2.x and 2.1.x

In order to restore the GeoServer 2.1 configuration:
1. Stop GeoServer.
2. Rename users.properties.oldtousers.properties.
3. Additionally (although not mandatory) delete the following files and directories:

security/
config.xml
geoserver. jceks
masterpw.xml
masterpw.digest
masterpw.info
auth/
filter/
masterpw/
pwpolicy/
role/
usergroup/

4.4.6 Migrating between GeoServer 2.2.x and 2.3.x

The security improvements that ship with GeoServer 2.3 require modifications to the security directory
of the GeoServer data directory.
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Files and directories added

security/filter/roleFilter/config.xml

Files modified

security/filter/formLogout/config.xml
security/config.xml

Backup files

security/filter/formLogout/config.xml.2.2.x
security/config.xml.2.2.x

4.4.7 Reverting from GeoServer 2.3.x

In order to restore the GeoServer 2.2 configuration:
1. Stop GeoServer.
2. Copy security/config.xml.2.2.x to security/config.xml.
3. Copy security/filter/formLogout/config.xml.2.2.xtosecurity/filter/formLogout/config.xml
4. Additionally (although not mandatory) delete the following files and directories:

security/
filter/
roleFilter/
config.xml
formLogout /
config.xml.2.2.x
config.xml.2.2.x
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CHAPTER 5

Web Administration Interface

The Web Administration Interface is a web-based tool for configuring all aspects of GeoServer, from adding
data to changing service settings. In a default GeoServer installation, this interface is accessed via a web
browser at http:/ /localhost:8080/geoserver /web. However, this URL may vary depending on your local
installation.

5.1 Interface basics

This section will introduce the basic concepts of the web administration interface (generally abbreviated to
“web admin” .)

5.1.1 Welcome Page

For most installations, GeoServer will start a web server on localhost at port 8080, accessible at the following
URL:

http://localhost:8080/geoserver/web

Note: This URL is dependent on your installation of GeoServer. When using the WAR installation, for
example, the URL will be dependent on your container setup.

When correctly configured, a welcome page will open in your browser.

............... Rerermber me ) | @l Login
iii GeoServer ™ © —
Welcome I

Server
& About GeoServer

This GeoServer belongs to The ancient geographes INC. Service Capabilities
Demas
WS
Layer Preview Add bavers 1.00
g L1l
3 Add stores WS
) Create workspaces 100
10

Figure 5.1: Welcome Page

The welcome page contains links to various areas of the GeoServer configuration. The About GeoServer
section in the Server menu provides external links to the GeoServer documentation, homepage, and bug
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tracker. The page also provides login access to the geoserver console. This security measure prevents unau-
thorized users from making changes to your GeoServer configuration. The default username and password
is admin and geoserver. These can be changed only by editing the security/users.properties file
in the GeoServer Data Directory.

|adm|r| | LETTTTTe Remember me ) & Login
Figure 5.2: Login

Regardless of authorization access, the web admin menu links to the Demo and Layer Preview portion of the
console. The Demos page contains links to various information pages, while the Layer Preview page provides
spatial data in various output formats.

When logged on, additional options will be presented.

Logged in as admin, | #J Logout

GeoServer

Server

S Server Status Service Capabilities

23 Contact Information WS

3 Global Settings 1.0.0
[T 141 settings 1.1.1
& About GeoServer WES

- 100

Services 1.1.0
WiCS WS

Id WFS 1.1.1
Ta WS
Data

—| Workspaces

I Stares

| Layers

M | ayer Groups
@ Styles
Demos

Layer Preview

Figure 5.3: Additional options when logged in

Geoserver Web Coverage Service (WCS), Web Feature Service (WFS), and Web Map Service (WMS) config-
uration specifications can be accessed from this welcome page as well. For further information, please see
the section on Services.

5.2 Server

The Server section of the Web Administration Interface provides access to GeoServer configuration and diag-
nostic tools, which may be useful for debugging.
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5.2.1 Status

The Server Status page provides a summary of server configuration parameters and run-time status. It
provides a useful diagnostic tool in a testing environment.

Server Status

Summary of server configuration and status

Action
Locks U| Free locks
Connections 6
Memory Usage 28 MB Free memory
JVM Version Sun Microsystems Inc.: 1.7.0-internal (Java HotSpot(TM)
Server VM)
Native JAI false
Native JAI ImagelO false
JAI Maximum Memory 377 MB
JAI Memory Usage 0 KB Free memory
JAI Memory Threshold 75.0
Number of JAI Tile 8
Threads
JAI Tile Thread Priority 5
Update Sequence 35
Resource Cache Clear
Configuration and —

catalog

GeoServer eonmm

Timestamps

GeoServer Jul 14, 3:07 PM

Configuration Jul 14, 3:07 PM

XML Mar 14, 2:15 PM

Figure 5.4: Status Page

Status Field Descriptions

The following table describes the current status indicators.
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Option
Locks

Connections
Memory Usage

JVM Version

Native JAI

Native JAI
ImagelO

JAI Maximum
Memory

JAI Memory
Usage

JAI Memory
Threshold
Number of JAI
Tile Threads
JAI Tile Thread
Priority
Update
Sequence
Resource cache

Configuration
and catalog

Description

A WFS has the ability to lock features to prevent more than one person from
updating the feature at one time. If data is locked, edits can be performed by a single
WES editor. When the edits are posted, the locks are released and features can be
edited by other WES editors. A zero in the locks field means all locks are released. If
locks is non-zero, then pressing “free locks,” releases all feature locks currently help
by the server, and updates the field value to zero.

Refers to the numbers of vector stores, in the above case 4, that were able to connect.
The amount of memory current used by GeoServer. In the above example, 55.32 MB
of memory is being used. Clicking on the “Free Memory” button, cleans up memory
marked for deletion by running the garbage collector.

Denotes which version of the JVM (Java Virtual Machine) is been used to power the
server. Here the JVM is Apple Inc.: 1.5.0_16.

GeoServer uses Java Advanced Imaging (JAI) framework for image rendering and
coverage manipulation. When properly installed (true), JAI makes WCS and WMS
performance faster and more efficient.

GeoServer uses JAI Image 10 (JAI) framework for raster data loading and image
encoding. When properly installed (true), JAI Image I/O makes WCS and WMS
performance faster and more efficient.

Expresses in bytes the amount of memory available for tile cache, in this case
33325056 bytes. The JAI Maximum Memory value must be between 0.0 and {0}
Run-time amount of memory is used for the tile cache. Clicking on the “Free
Memory” button, clears available JAI memory by running the tile cache flushing.
Refers to the percentage, e.g. 75, of cache memory to retain during tile removal. JAI
Memory Threshold value must be between 0.0 and 100.

The number of parallel threads used by to scheduler to handle tiles

Schedules the global tile scheduler priority. The priority value is defaults to 5, and
must fall between 1 and 10.
Refers to the number of times (60) the server configuration has been modified

GeoServer does not cache data, but it does cache connection to stores, feature type
definitions, external graphics, font definitions and CRS definitions as well. The
“Clear” button forces those caches empty and makes GeoServer reopen the stores
and re-read image and font information, as well as the custom CRS definitions stored
in ${GEOSERVER_DATA_DIR}/user_projections/epsg.properties.

GeoServer keeps in memory all of its configuration data. If for any reason that
configuration information has become stale (e.g., an external utility has modified the
configuration on disk) the “Reload” button will force GeoServer to reload all of its
configuration from disk.

Timestamps Field Descriptions

Option
GeoServer
Configuration
XML

Description

Currently a placeholder. Refers to the day and time of current GeoServer install.
Currently a placeholder. Refers to the day and time of last configuration change.
Currently a placeholder.

5.2.2 Contact Information

The Contact Information is used in the Capabilities document of the WMS server, and is publicly accessible.
Please complete this form with the relevant information.
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Contact Information

Set the contact information for this server.

Contact

Claudius Ptolomaeus

Position

Chief geographer

Address Type

Work

Address

City

Alexandria

State

ZIF code

Figure 5.5: Contact Page

Contact Information Fields

Field Description

Contact Contact information for webmaster
Organization | Name of the organization with which the contact is affiliated
Position Position of the contact within their organization
Address Type | Type of address specified, such as postal
Address Actual street address

City City of the address

State State or province of the address

Zip code Postal code for the address

Country Country of the address

Telephone Contact phone number

Fax Contact Fax number

Email Contact email address

5.2.3 Global Settings

The Global Setting page configures messaging, logging, character, and proxy settings for the entire server.

Verbose Messages

Verbose Messages, when enabled, will cause GeoServer to return XML with newlines and indents. Because
such XML responses contain a larger amount of data, and in turn requires a larger amount of bandwidth, it

is recommended to use this option only for testing purposes.

5.2. Server
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Global Settings

Settings that apply to the entire server.
[[] verbose Messages
[] verbose Excepfion Reporting

Enable Global Services

Resource Error Handling (handle data and configuration problems by...)

OGC_EXCEPTION_REPORT |Z|

Number of Decimals

8

Character Set
UTF-8 [=]

Proxy Base URL

Logging Profile
GEOSERVER_DEVELOPER_LOGGING. properties
GEOTOOLS_DEVELOPER_LOGGING.properties

PRODUCTION_LOGGING properties
VERBOSE_LOGGING. properties

Log to Stdout

Log Location

logsigeoserver.log

XML POST request log buffer in characters (0 to disable)

1024

Feature type cache size

o

Submit  Cancel

Figure 5.6: Global Settings Page
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Verbose Exception Reporting

Verbose Exception Reporting returns service exceptions with full Java stack traces. It writes to the
GeoServer log file and offers one of the most useful configuration options for debugging. When disabled,
GeoServer returns single-line error messages.

Enable Global Services

When enabled, allows access to both global services and virtual services. When disabled, clients will only be
able to access virtual services. Disabling is useful if GeoServer is hosting a large amount of layers and you
want to ensure that client always request limited layer lists. Disabling is also useful for security reasons.

Resource Error Handling

This setting determines how GeoServer will respond when a layer becomes inaccessible for some reason.
By default, when a layer has an error (for example, when the default style for the layer is deleted), a service
exception is printed as part of the capabilities document, making the document invalid. For clients that rely
on a valid capabilities document, this can effectively make a GeoServer appear to be “offline”.

An administrator may prefer to configure GeoServer to simply omit the problem layer from the capabilities
document, thus retaining the document integrity and allowing clients to connect to other published layers.

There are two options:

OGC_EXCEPTION_REPORT: This is the default behavior. Any layer errors will show up as Service Ex-
ceptions in the capabilities document, making it invalid.

SKIP_MISCONFIGURED_LAYERS: With this setting, GeoServer will elect simply to not describe the
problem layer at all, removing it from the capabilities document, and preserving the integrity of the rest of
the document. Note that having a layer “disappear” may cause other errors in client functionality.

Number of Decimals

Refers to the number of decimal places returned in a GetFeature response. Also useful in optimizing band-
width. Default is 8.

Character Set
Specifies the global character encoding that will be used in XML responses. Default is UTF-8, which is

recommended for most users. A full list of supported character sets is available on the IANA Charset
Registry.

Proxy Base URL

GeoServer can have the capabilities documents report a proxy properly. The Proxy Base URL field is the
base URL seen beyond a reverse proxy.
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Logging Profile

Logging Profile corresponds to a log4j configuration file in the GeoServer data directory. (Apache log4jis a
Java-based logging utility.) By default, there are five logging profiles in GeoServer; additional customized
profiles can be added by editing the log4;j file.

There are six logging levels used in the log itself. They range from the least serious TRACE, through DE-
BUG, INFO, WARN, ERROR and finally the most serious, FATAL. The GeoServer logging profiles combine
logging levels with specific server operations. The five pre-built logging profiles available on the global
settings page are:

1. Default Logging (DEFAULT_LOGGING)—Provides a good mix of detail without being VERBOSE. De-
fault logging enables INFO on all GeoTools and GeoServer levels, except certain (chatty) GeoTools
packages which require WARN.

2. GeoServer Developer Logging (GEOSERVER_DEVELOPER_LOGGING)-A verbose logging profile that
includes DEBUG information on GeoServer and VENY. This developer profile is recommended for
active debugging of GeoServer.

3. GeoTools Developer Logging (GEOTOOLS_DEVELOPER_LOGGING)—A verbose logging profile that
includes DEBUG information only on GeoTools. This developer profile is recommended for active
debugging of GeoTools.

4. Production Logging (PRODUCT ION_LOGGING) is the most minimal logging profile, with only WARN
enabled on all GeoTools and GeoServer levels. With such production level logging, only problems are
written to the log files.

5. Verbose Logging (VERBOSE_LOGGING)—Provides more detail by enabling DEBUG level logging on
GeoTools, GeoServer, and VENY.

Log to StdOut

Standard output (StdOut) determines where a program writes its output data. In GeoServer, the Log to
StdOut setting enables logging to the text terminal that initiated the program. If you are running GeoServer
in a large J2EE container, you might not want your container-wide logs filled with GeoServer information.
Clearing this option will suppress most GeoServer logging, with only FATAL exceptions still output to the
console log.

Log Location

Sets the written output location for the logs. A log location may be a directory or a file, and can
be specified as an absolute path (e.g., C:\GeoServer\GeoServer.log) or a relative one (for ex-
ample, GeoServer.log). Relative paths are relative to the GeoServer data directory. Default is
logs/geoserver.log.

XML POST request log buffer

In more verbose logging levels, GeoServer will log the body of XML (and other format) POST requests. It
will only log the initial part of the request though, since it has to store (buffer) everything that gets logged
for use in the parts of GeoServer that use it normally. This setting sets the size of this buffer, in characters.
A setting of 0 will disable the log buffer.
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Feature type cache size

GeoServer can cache datastore connections and schemas in memory for performance reasons. The cache
size should generally be greater than the number of distinct featuretypes that are expected to be accessed
simultaneously. If possible, make this value larger than the total number of featuretypes on the server, but
a setting too high may produce out-of-memory errors.

5.2.4 Coverage Access settings

The Coverage Access Settings page in the Server menu in the Web Administration Interface provides config-
uration options to customize thread pool executors and ImagelO caching memory.

Coverage Access Settings

Administer settings refated to Coverage Access.
Thread Pool Executor Settings

Core Pool Size

5

Maximum Pool Size
5

Keep Alive Time (ms)
30000

Queue Type
UNBOUNDED =]

ImagelO settings
Imagel0 Cache Memory Threshold (KB)
10000

Submit  Cancel

Figure 5.7: Coverage Access Settings

Thread Pool Executor Settings

The imageMosaic reader may load, in parallel, different files that make up the mosaic by means of a Thread-
PoolExecutor . A global ThreadPoolExecutor instance is shared by all the readers supporting and using
concurrent reads. This section of the Coverage Access Settings administration page allows to configure the
parameters of the executor.

Core Pool Size—Sets the core pool size of the thread pool executor. A positive integer must be specified.

Maximum Pool Size—Sets the maximum pool size of the thread pool executor. A positive integer must be
specified.

Keep Alive Time—Sets the time to be wait by the executor before terminating an idle thread in case there
are more threads than corePoolSize.

Queue Type—The executor service uses a BlockingQueue to manage submitted tasks. Using an unbounded
queue is recommended which allows to queue all the pending requests with no limits (Unbounded). With
a direct type, incoming requests will be rejected when there are already maximumPoolSize busy threads.

Note: If a new task is submitted to the list of tasks to be executed, and less than corePoolSize threads are
running, a new thread is created to handle the request. Incoming tasks are queued in case corePoolSize or

more threads are running.

Note: If a request can’t be queued or there are less than corePoolSize threads running, a new thread is
created unless this would exceed maximumPoolSize.
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Note: If the pool currently has more than corePoolSize threads, excess threads will be terminated if they
have been idle for more than the keepAliveTime.

Note: If a new task is submitted to the list of tasks to be executed and there are more than corePoolSize
but less than maximumPoolSize threads running, a new thread will be created only if the queue is full.

This means that when using an Unbounded queue, no more threads than corePoolSize will be running and
keepAliveTime has no influence.

Note: If corePoolSize and maximumPoolSize are the same, a fixed-size thread pool is used.

ImagelO Settings

WMS requests usually produce relatively small images whilst WCS requests may frequently deal with big-
ger datasets. Caching the image in memory before encoding it may be helpful when the size of the image
isn’t too big. For a huge image (as one produced by a big WCS request) it would be better instead caching
through a temporary file with respect to caching in memory. This section allows to specify a threshold
image size to let GeoServer decide whether to use a MemoryCachelmageOutputStream or FileCachelma-
geOutputStream when encoding the images.

ImagelO Cache Memory Threshold—Sets the threshold size (expressed in KiloBytes) which will made
GeoServer choose between file cache vs memory based cache. If the estimated size of the image to be
encoded is smaller than the threshold value, a MemoryCachelmageOutputStream will be used resulting into
caching the image in memory. If the estimated size of the image to be encoded is greater than the threshold
value, a FileCachelmageOutputStream will be used.

5.2.5 JAI

Java Advanced Imaging (JAI) is an image manipulation library built by Sun Microsystems and distributed
with an open source license. JAI Image I/O Tools provides reader, writer, and stream plug-ins for the
standard Java Image I/O Framework. Several JAI parameters, used by both WMS and WCS operations,
can be configured in the JAI Settings page.

Memory & Tiling

When supporting large images it is efficient to work on image subsets without loading everything to mem-
ory. A widely used approach is tiling which basically builds a tessellation of the original image so that
image data can be read in parts rather than whole. Since very often processing one tile involves surround-
ing tiles, tiling needs to be accompanied by a tile-caching mechanism. The following JAI parameters allow
you to manage the JAI cache mechanism for optimized performance.

Memory Capacity—For memory allocation for tiles, JAI provides an interface called TileCache. Memory
Capacity sets the global JAI TileCache as a percentage of the available heap. A number between 0 and 1
exclusive. If the Memory Capacity is smaller than the current capacity, the tiles in the cache are flushed to
achieve the desired settings. If you set a large amount of memory for the tile cache, interactive operations
are faster but the tile cache fills up very quickly. If you set a low amount of memory for the tile cache, the
performance degrades.

Memory Threshold—Sets the global JAI TileCache Memory threshold. Refers to the fractional amount of
cache memory to retain during tile removal. JAI Memory Threshold value must be between 0.0 and 1.0.
The Memory Threshold visible on the Status page.
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JAI Settings

Adrminister settings related to Java Advanoed Imaging.

Memory Capacity (0-1)
0.3

Memeory Threshold (0-1)
0.75

Tile Threads
7

Tile Threads Priority
5

—
— Tile Recycling

—

— Image 'O Caching

[

= JPEG Native Acceleration
™ pr Native Accsieration
—

— Masaic Native Acceleration

Submit Cancel

Figure 5.8: JAI Settings

Tile Threads—]JAlI utilizes a TileScheduler for tile calculation. Tile computation may make use of multi-
threading for improved performance. The Tile Threads parameter sets the TileScheduler, indicating the
number of threads to be used when loading tiles.

Tile Threads Priority—Sets the global JAI Tile Scheduler thread priorities. Values range from 1 (Min) to 10
(Max), with default priority set to 5 (Normal).

Tile Recycling—Enable/Disable JAI Cache Tile Recycling. If selected, Tile Recycling allows JAI to re-use
already loaded tiles, with vital capability for performances.

Native Acceleration—To improve the computation speed of image processing applications, the JAI comes
with both Java Code and native code for many platform. If the Java Virtual Machine (JVM) finds the native
code, then that will be used. If the native code is not available, the Java code will be used. As such, the JAI
package is able to provide optimized implementations for different platforms that can take advantage of
each platform’s capabilities.

JPEG Native Acceleration—Enables/disable JAI JPEG Native Acceleration. When selected, enables JPEG
native code, which may speed performance, but compromise security and crash protection.

PNG Native Acceleration—Enables/disables JAI PNG Native Acceleration. When selected, enables PNG
native code, which may speed performance, but compromise security and crash protection.

Mosaic Native Acceleration—To reduce the overhead of handling them, large data sets are often split into
smaller chunks and then combined to create an image mosaic. An example of this is aerial imagery which is
usually comprises thousands of small images at very high resolution. Both native and JAI implementations
of mosaic are provided. When selected, Mosaic Native Acceleration use the native implementation for
creating mosaics.

5.3 Layer Preview

This page provides layer views in various output formats. A layer must be enabled to be previewed.

Each layer row consists of a type, name, title, and available formats for viewing.
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Layer Preview

List of all layers configured In GeaServer and provides previews in various formats for each.

Results | to 19 (out of 19 Rems) Search
Type Name Title Commen Formats All Formats

arCA_Sampie A sample ArcGrid filg KML Select one =
g PRS0055 P50095 15 2 A raster fle accompanied by & spatial data fie OpenLayers  KML Select one b
IHANCIMOSARC Sample PNG mosaic Openlayers  KML Select one -
nurc:img_Sampie North America sampie imagery Openlayers KML Select one =
sfarchsites Speasfish archedlogical stes Openlayers KML GML Select one b
sf:bugsites Spearfish bug locations Openlayers KML GML Select one =
sfirestricied Speacfish restricted arcas ML GML Select one -
sfroads Spearfish roads KML GML Select one -
sfstreams Speacfish streams Openilayers KML GML Select one =
si:sidem sfdem 15 0 Togged Image File Format with Geographic information kML Select ane -
gt i Manihattan (NY) points of interest KML GML Select one =

Figure 5.9: Layer’s Preview Page

Field | Description

Raster (grid) layer

F Vector (feature) layer
o Layer group

Name refers to the Workspace and Layer Name of a layer, while Title refers to the brief description con-
figured in the Edit Layer Data panel. In the following example, nurc refers to the Workspace, Arc_Sample
refers to the Layer Name and “A sample ArcGrid field” is specified on the Edit Later Data panel.

Type Mame Title Common Formats All Formats

5 nure:Are_Sample A samphe ArcGrid file OpenlLayers  KML Select one -

Figure 5.10: Single Layer preview row

5.3.1 Output Formats

The Layer Preview page supports a variety of output formats for further use or data sharing. You can
preview all three layer types in the common OpenLayers and KML formats. Similarly, using the “All
formats” menu you can preview all layer types in seven additional output formats—AtomPub, GIF, GeoRss,
JPEG, KML (compressed), PDF, PNG, SVG, and TIFFE. Only Vector layers provide the WES output previews,
including the common GML as well as the CSV, GML3, GeoJSON and shapefile formats. The table below
provides a brief description of all supported output formats, organized by output type (image, text, or
data).

Image Outputs

All image outputs can be initiated from a WMS getMap request on either a raster, vector or coverage data.
WMS are methods that allows visual display of spatial data without necessarily providing access to the
features that comprise those data.
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Format
KML

JPEG

GIF

SVG

TIFF

PNG

Open-
Layers

PDF

Description

KML (Keyhole Markup Language) is an XML-based language schema for expressing
geographic data in an Earth browser, such as Google Earth or Google Maps. KML uses a
tag-based structure with nested elements and attributes. For GeoServer, KML files are
distributed as a KMZ, which is a zipped KML file.

WMS output in raster format. The JPEG is a compressed graphic file format, with some loss
of quality due to compression. It is best used for photos and not recommended for exact
reproduction of data.

WMS output in raster format. The GIF (Graphics Interchange Format) is a bitmap image
format best suited for sharp-edged line art with a limited number of colors. This takes
advantage of the format’s lossless compression, which favors flat areas of uniform color with
well defined edges (in contrast to JPEG, which favors smooth gradients and softer images).
GIF is limited to an 8-bit palette, or 256 colors.

WMS output in vector format. SVG (Scalable Vector Graphics) is a language for modeling
two-dimensional graphics in XML. It differs from the GIF and JPEG in that it uses graphic
objects rather than individual points.

WMS output in raster format. TIFF (Tagged Image File Format) is a flexible, adaptable format
for handling multiple data in a single file. GeoTIFF containts geographic data embedded as
tags within the TIFF file.

WMS output in raster format. The PNG (Portable Network Graphics) file format was created
as the free, open-source successor to the GIF. The PNG file format supports truecolor (16
million colors) while the GIF supports only 256 colors. The PNG file excels when the image
has large, uniformly coloured areas.

WMS GetMap request outputs a simple OpenLayers preview window. OpenLayers is an
open source JavaScript library for displaying map data in web browsers. The OpenLayers
output has some advanced filters that are not available when using a standalone version of
OpenLayers. Further, the generated preview contains a header with easy configuration
options for display.

A PDF (Portable Document Format) encapsulates a complete description of a fixed-layout 2D
document,including any text, fonts, raster images, and 2D vector graphics.

A
Mi

C k

Scale = 1: 161K

2 Fa
338185.145656, 5198215.68128

Click on the map to get feature infa

Figure 5.11: Sample Image Output-an OpenLayers preview of nurc:Pk50095
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Text Outputs

For- Description
mat
Atom- | WMS output of spatial data in XML format. The AtomPub (Atom Publishing Protocol) is an
Pub application-level protocol for publishing and editing Web Resources using HTTP and XML.
Developed as a replacement for the RSS family of standards for content syndication, Atom
allows subscription of geo data.

GeoRss| WMS GetMap request output of vector data in XML format. RSS (Rich Site Summary) is an
XML format for delivering regularly changing web content. GeoRss is a standard for encoding
location as part of a RSS feed.supports Layers Preview produces a RSS 2.0 documents, with
GeoRSS Simple geometries using Atom.

GeoJ- | JavaScript Object Notation (JSON) is a lightweight data-interchange format based on the

SON | JavaScript programming language. This makes it an ideal interchange format for browser
based applications since it can be parsed directly and easily in to javascript. GeoJSON is a
plain text output format that add geographic types to JSON.

CSV | WFS GetFeature output in comma-delimited text. CSV (Comma Separated Values) files are text
files containing rows of data. Data values in each row are separated by commas. CSV files also
contain a comma-separated header row explaining each row’s value ordering. GeoServer’s
CSVs are fully streaming, with no limitation on the amount of data that can be outputted.

A fragment of a simple GeoRSS for nurc:Pk50095 using Atom:

<?xml version="1.0" encoding="UTF-8"7?>
<rss xmlns:atom="http://www.w3.0rg/2005/Atom"
xmlns:georss="http://www.georss.org/georss" version="2.0">
<channel>
<title>Pk50095</title>
<description>Feed auto-generated by GeoServer</description>
<link>></1link>
<item>
<title>fid--f04cabb_1226£f8d829%_ -7ffi4</title>
<georss:polygon>46.722110379286 13.00635746384126
46.72697223230676 13.308182612644663 46.91359611878293
13.302316867622581 46.90870264238999 12.999446822650462
46.722110379286 13.00635746384126
</georss:polygon>
</item>
</channel>
</rss>

Data Outputs

All data outputs are initiated from a WFS GetFeature request on vector data.

For- Description
mat
GML2/3GML (Geography Markup Language) is the XML grammar defined by the Open Geospatial
Consortium (OGC) to express geographical features. GML serves as a modeling language for
geographic systems as well as an open interchange format for geographic data sharing. GML2
is the default (Common) output format, while GML3 is available from the “All Formats” menu.
Shape-| The ESRI Shapefile, or simply a shapefile, is the most commonly used format for exchanging
file GIS data. GeoServer outputs shapefiles in zip format, with a directory of .cst, .dbf, .prg, .shp,
and .shx files.
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5.4 Data

This section is the largest and perhaps the most important section of the Web Administration Interface.
Each subsection links directly to a data type page with add, edit, and delete capabilities.

In the example below, the data view page displays a table of indexed data.

Layers

Manage the layers being published by GeoSenver
Add a new resource

= Remove selectod resources

2 > >> Results 1to10 (out of 19 items) Search
0 Type Workspace Store Layer Name Enabled? Mative SRS
': r murc arcGridSample Arc_Sample 4 EPSG:4326
= - g mg_sampe2 PRI0095 W EP5Gi32633
O MOsaic 4 EPSG:4326
B Img_Sarmnpie v EPSG:4326
O archsites v EPSG:26713
= bugsites o EPSG:267T13
= f s estricted EPSG:26713
= roads 4 EPSG:26713
O streams 4 EPSG:26713
= sfdem sfdem 4 EPSG:26713

2| > | »> Results 1to 10 (out of 19 itemns)
Figure 5.12: Layers page

To sort a data type alphabetically, click the column header.

] Style Name [ Style Name

O b O bug

) [ capitals

O captals O  cite_lakes

[ simple_strea [ econcat

[] pophatch [ dem

O restricte 0O flags
iger_road [ gint_polygen

0 po narks 0 ogress

(] green O green

0 rai 08

Figure 5.13: Unsorted (left) and sorted (right) columns

For simple searching of data type contents, enter the search criteria in the search box and click Enter.
GeoServer will search the data types that are relevant to your query, and return a Search Results page.

Specific details for adding, editing and deleting various data types are discussed in the following sections.
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Results 1 to 1 {out of 1 matches from 7 iterns) , top

Workspace Name

topp

Results 1 to 1 {out of 1 matches from 7 iterns)

Figure 5.14: Search results for the query “top”

5.4.1 Workspaces

This section describes how to view and configure workspaces. Analogous to a namespace, a workspace is a
container which organizes other items. In GeoServer, a workspace is often used to group similar layers to-
gether. Individual layers are often referred to by their workspace name, colon, then store. For example, Ex:
topp:states. Two different layers with the same name can exist as long as they exist in different workspaces.
For example, Ex: sf:states, topp:states.

Workspaces
Manage GeoServer workspaces
Add new workspace
= Remove sefeclod workspace]s)

Results 1 to 7 {out of 7 items) Search

Workspace Name

od

sf

topo
iL.geosalutions
sde

nure

tiger

O0O0O0a0Oo

cite

Results 1 to 7 (out of 7 items)

Figure 5.15: Workspaces page

Edit Workspace

To view details and edit a workspace, click a workspace name.

Workspace topp

Namespace URT
hitp: /fwww.openplans.orgftopp
The namespace uri associated with this workspace

Save Cancel

Figure 5.16: Workspace named “topp”

A workspace consists of a name and a Namespace URI (Uniform Resource Identifier). The workspace
name is limited of ten characters and may not contain space. A URI is similar to a URL, except URIs don’t
need to point to a location on the web, and only need to be a unique identifier. For a Workspace URI, we
recommend using a URL associated with your project, with perhaps a different trailing identifier, such as
http://www.openplans.org/topp for the “topp” workspace.
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Add or Remove a Workspace

The buttons for adding and removing a workspace can be found at the top of the Workspaces view page.

Manage GeoServer workspaoes
J Add mew workspace
o Remove selectod workspace(s)

Figure 5.17: Buttons to add and remove

To add a workspace, select the Add new workspace button. You will be prompted to enter the the workspace
name and URL

New Workspace
Name
[medford

Namespace URL
bzt fwww.geoserver. org/medord
Thi: namespace uri Asocated with this workspaoe

Figure 5.18: New Workspace page with example

To remove a workspace, click the workspace’s corresponding check box. As with the layer deletion pro-
cess, multiple workspaces can be checked for removal on a single results page. Click the Remove selected

workspaces(s) button. You will be asked to confirm or cancel the deletion. Clicking OK will remove the
workspace.

Workspaces

Manage GeoServer workspaces
 Add new workspaoe
& Remove selected workspace(s)

ConfirmObjectRemoval
Ressults 1 to 8 ({
About to remave: medford |
] Workspace Name | L
OK  Camcel
0 s
] topp
O  itgeosoiutions
M medord
O sde
0 e
O tige
0 e
Reults 1 to 8 {{

Figure 5.19: Workspace removal confirmation

5.4.2 Stores

A store connects to a data source that contains raster or vector data. A data source can be a file or group of
files, a table in a database, a single raster file, or a directory, for example a Vector Product Format library.
Using the store construct means that connection parameters are defined once, rather than for each piece of
data in a source. As such, it is necessary to register a store before loading any data.
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Stores

Manage the stores providing data to GeoServer

o Remove selected Stores

Results 1 to 9 (out of § tems) Search

Type Workspace Store Name Enabled?

[

|

0@ @

Regulls 1 0 9 (out of § itemns)

Figure 5.20: Stores View

While there are many potential formats for data source, there are only four types of stores. For raster data,
a store can be a file. For vector data, a store can be a file, database, or server.

Type Icon | Description
raster data in a file
vector data in a file
vector data in a database
vector server (web feature server)

b B

Editing a Store

To view and edit a store, click a store name. The exact contents of this page depend on the specific format
chosen. (See the sections Working with Vector Data, Working with Raster Data, and Working with Databases for
information about specific data formats.) In the example lists the contents of the nurc:ArcGridSample
store.

While connection parameters will vary depending on data format, some of the basic information is common
across formats. The Workspace menu lists all registered workspaces. The store is assigned to the selected
workspace (nurc). Data Source Name is the store name as listed on the view page. The Description is optional
and only displays in the administration interface. Enabled enables or disables access to the store, along with
all data defined in it.

Adding a Store

The buttons for adding and removing a workspace can be found at the top of the Stores page.

To add a workspace, select the Add new Store button. You will be prompted to choose a data source.
GeoServer natively supports many formats (with more available via extensions). Click the appropriate
data source to continue.

The next page will configure the store. (The example below shows the ArcGrid raster configuration page.)
However, since connection parameters differ across data sources, the exact contents of this page depend on
the store’s specific format. See the sections Working with Vector Data, Working with Raster Data, and Working
with Databases for information on specific data formats.
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Edit Raster Data Source

ArcGrid
Arc Grid Coverage Format

Basic Store Info
Workspace

Connection Parameters
URL
file:coverages/arc_sample fprecipiOmin.asc

Figure 5.21: Editing a raster data store

Stores

Manage the stores providing data to GeoServer
@ Add new Store
& Remove selected Stores

Figure 5.22: Buttons to add and remove stores

New Store chooser

Vector Data Sources

(@ Directory of spatial files - Takes & directory of spatial data files and exposes & 35 a dota store

@ PostGIS NG - PestGIS Database

@ PostGIS NG (JNDI) - PostGIS Database (JNDI)

[@ Properties - Allows acoess to Java Property fies containing Feature information

@ Shapefile - ESRI(tm) Shapefiles (*.shp)

[ Web Feature Server - The WFSDataStore represents 8 connection to a Wb Feature Server. This connection provides acoes
to perform transactions on the server (when supported | allowed).

Raster Data Sources

B ArcGrid - Arc Grid Coverage Format

B GeoTIFF - Tagged Image File Format with Geographic information
B Gopo3d - Glopo30 Coverage Format

& ImageMosaic - Image mosaicking plugin

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

Figure 5.23: Choosing the data source for a new store
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Add Raster Data Source

ArcGrid

Airc Grig Coverage Format
Basic Store Info
Workspace

cite -]

Data Source Name

Description
™ eratiea

Connection Parameters
URL

file:data/example.extension

Save  Cancel
Figure 5.24: Configuration page for an ArcGrid raster data source

Removing a Store

To remove a store, click the store’s corresponding check box. Multiple stores can be selected for batch
removal.

Stores

Manage the stores providing data to GeoSener
Add new Store

Rezgults 1 to § (out of 9 Rems) , Search
] Type ‘Workspace Store Name Enabled?
0O & nure arcGridSample
=] @ nurc Irmg_sample? -
:‘ 8 frc S
| E ic:] TS worldImageSample d
0O = sf sfdem v
':' @ 5
| o @ e /
—

states_shapefile o
r] topp taz_shapes o

Results 1 to 9 (out of 9 items)
Figure 5.25: Stores selected for deletion

Click the Remouve selected Stores button. You will be asked to confirm the deletion of the the data within each
store. Selecting OK removes the store(s), and will redirect to the main Stores page.

5.4.3 Layers

In Geoserver, the term layer refers to raster or vector data that contains geographic features. Vector layers
are analogous to featureTypes and raster layers are analogous to coverages. Layers represent each feature
that needs to be shown on a map. All layers have a source of data, known as a Store.
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Stores
Manage the steres providing data (o GeoServer
& Add new Store s a
@ Remove selected Stones
ConfirmObjectRemoval
Results 1 to 9 ({
About to remove: werldimageSample, nyc
] Type Workspa
The following objects will be remaved:
O @& furc = : Img_Samp y._landmarks, poi, tiger_roads, glant_polygon
0 = e ® : tigeray
B -
= M S | OK  Cancel |
E c:] nurc
0O = B | |
(] f
g @ tiger | |
0 =& topp
0 @ topp | |

Results 1 to 5 (OUSGRwEmey

Figure 5.26: Confirm deletion of stores

In the layers section, you can view and edit an existing layers, add (register) a new layer, or delete (unreg-
ister) a layer. As in previous View tables, the Layers View page displays relevant dependencies, that is, the
layer within the store within the workspace. The View page also displays the layer’s status and native SRS.

Layers

Manage the layers being published by GeoServer
Add a rew resource
= Remove sefectad résources

2 = »>» Results1to 10 (out of 19 tems) , Search
[ Type Workspace Store Layer Mame Enabled? HMative SRS
a fure arcGridSample Arc_Sampe 4 EPSG:4326
': murc mg_sampled PK50095 v EPSG:32633
O nurc MOSHIC MOSAIC o EPSG:4326
=) W Img_Sampie 4 EPSGi4326
0 s archsites o EPSGi26713
M F 5f sf bugstes v EPSG:26T13
Ll r o of restricted EPSG:26713
0 @ of of roads v EPSGI26713
o @ of of Streanms / EPSG:26713
= T sf sfdem sfdem d EPSG: 26713

2 = >> Results 1% 10 (out of 19 fems)

Figure 5.27: Layers View

Layer Types

Layers are organized into two types of data, raster and vector. These two formats differ in how they store
spatial information. Vector types store information about feature types as mathematical paths—a point as
a single x,y coordinate, lines as a series of x,y coordinates, and polygons as a series of x,y coordinates that
start and end on the same place. Raster format data is a cell-based representation of features on the earth
surface. Each cell has a distinct value, and all cells with the same value represent a specific feature.
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Field | Description
raster (grid)
[« vector (feature)

Edit Layer Data

Clicking the layer name opens a layer configuration panel. The Data tab, activated by default, allows you
to define and change data parameters for a layer.

nurc:Arc_Sample

Configure the resource and publishing information for the current layer
Data Publishing

Basic Resource Info
Nama

Arc_Sample

Title

A sample ArcGrid file

Abstract

Keywords
Current Keywords

idsample
sample_Coverage | | (Remave selected )

Mew Keyword
{ Add )

Figure 5.28: Layers Data View

Basic Info

The beginning sections—-Basic Resource Info, Keywords and Metadata link are analogous to the Service Meta-
data section for WCS, WFS and WMS. These sections provide “data about the data,” specifically textual
information that make the layer data easier to work with it.

Name—Identifier used to reference the layer in WMS requests
Title—Human-readable description to briefly identify the layer to clients (required)
Abstract—Describes the layer

Keywords—List of short words associated with the layer to assist catalog searching

Metadata Link—Allows linking to external documents that describe the data layer. Currently only two
standard format types are valid: TC211 and FGDC. TC211 refers to the metadata structure established by
the ISO Technical Committee for Geographic Information/Geomatics (ISO/TC 211) while FGDC refers to
those set out by the Federal Geographic Data Committee (FGDC) of the United States.

Coordinate Reference Systems

A coordinate reference system (CRS) defines how your georeferenced spatial data relates to real locations
on the Earth’s surface. CRSs are part of a more general model called Spatial Reference Systems (SRS), which
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Metadata links
Type Format URL
text/plain Remaove

Figure 5.29: Adding a metadata link n FGDC format

includes referencing by coordinates and geographic identifiers. Geoserver needs to know what Coordinate
Reference System of your data. This information is used for computing the latitude/longitude bounding
box and reprojecting the data during both WMS and WEFS requests

Coordinate Reference Systems
Native SRS

EPSC:26713 EPSG:NAD27 / UTM zone 13N...

Declared SRS

[PsG:26713 [ Find.. ) EPSGINAD27 [ UTM zone 13N,
SRS handling

Force declared j

Figure 5.30: Adding a metadata link n FGDC format

Native SRS—Refers to the projection the layer is stored in. Clicking the projection link displays a descrip-
tion of the SRS.

Declared SRS—Refers to what GeoServer gives to clients

SRS Handling:—Determines how GeoServer should handle projection when the two SRS differ
Bounding Boxes

The bounding box determines the extent of a layer. The Native Bounding Box are the bounds of the data
projected in the Native SRS. You can generate these bounds by clicking the Compute from data button. The
Lat/Long Bounding Box computes the bounds based on the standard lat/long. These bounds can be gener-
ated by clicking the Compute from native bounds button.

Bounding Boxes

Native Bounding Box

Min X Min ¥ Max X Max ¥
589,B51.438 |4,914 490.883|608,346.46 4.926,501.898

Compute from data

Lat/Lon Bounding Box

Min X Min ¥ Max X Max Y
-103.672 44377 -102.638 44,488
Compute from native bounds

Figure 5.31: Bounding Box for sf:archsites

Coverage Parameters (Raster)

Optional coverage parameters are possible for certain types of raster data. WorldImage formats request a
valid range of grid coordinates in two dimensions known as a ReadGridGeometry2D. For ImageMosaic, you
can use InputlmageThresholdValue, InputTransparentColor, and OutputTransparentColor to control the render-
ing of the mosaic in terms of thresholding and transparency.
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Feature Type Details (Vector)

Instead of coverage parameters, vector layers have a list of the Feature Type Details. These include the
Property and Type of a data source. For example, the sf : archsites layer show below includes a geometry,

the_geom of type point.

Feature Type Details

Property Type
the_geom Puoint
cat Lang

strl String

Nillable

true

true

true

Min/Max Occurences
01
o1
o1

Figure 5.32: Feature Types Detaisl for sf:archsites

The Nillable refers to whether the property requires a value or may be flagged as being null. Meanwhile
Min/Max Occurrences refers to how many values a field is allowed to have. Currently both Nillable and
Min/Max Occurrences are set to t rue and 0/1 but might be extended with future work on complex features.

Edit Publishing Information

The publishing tab is for configuring HTTP and WCS settings.

nurc:Arc_Sample

Configure the resource and publishing information for the current layer

Data Publishing DI

Edit Layer

Name

+ Enabled
* Advertised
HTTP Settings

—! Response Cache Headers

Cache Time (seconds)

WCS Settings
Request SRS

Current Request SRS List
EPSG4326

~| | Delete Selected
New Request SRS

Add SRS

Figure 5.33: Editing Publishing Data

o Enabled—A layer that is not enabled won't be available to any kind of request, it will just show up in

the configuration (and in REST-config)
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o Additional styles—A layer is advertised by default. A non-advertised layer will be available in all data
access requests (for example, WMS GetMap, WMS GetFeature) but won't appear in any capabilities
document or in the layer preview.

HTTP Settings—Cache parameters that apply to the HTTP response from client requests. If Response Cache
Headers is selected, GeoServer will not request the same tile twice within the time specified in Cache Time.
One hour measured in seconds (3600), is the default value for Cache Time.

WMS Settings—Sets the WMS specific publishing parameters

WMS Settings
Default Style|
polygon =
O

Additional Styles

Available Styles Selected Styles

burg

capitals

cite_lakes

colors

dem

distance

giant_polygon

grass

green

line -

Default Rendering Buffer
5

Default WMS Path

Figure 5.34: WMS Settings

® Default style:—Style that will be used when the client does not specify a named style in GetMap re-
quests

o Additional styles—Other styles that can be associated to this layers. Some clients (and the GeoServer
own preview) will present those as styling alternatives for that layer to the end user

® Default rendering buffer (available since version 2.0.3)—the default value of the buffer
GetMap/GetFeaturelnfo vendor parameter. See the WMS vendor parameters for more details

e Default WMS path—Location of the layer in the WMS capabilities layer tree. Useful to build non-
opaque layer groups
WMS Attribution—Sets publishing information about data providers

o Attribution Text—Human-readable text describing the data provider. This might be used as the text
for a hyperlink to the data provider’s web site.

o Attribution Link—URL to the data provider’s website.
* Logo URL—URL to an image that serves as a logo for the data provider.

® Logo Content Type, Width, and Height —These fields provide information about the logo image that
clients may use to assist with layout. GeoServer will auto-detect these values if you click the Auto-
detect image size and type link at the bottom of the section.

The text, link, and URL are each advertised in the WMS Capabilities document if they are provided. Some
WMS clients will display this information to advise users which providers provide a particular dataset. If
you omit some of the fields, those that are provided will be published and those that are not will be omitted
from the Capabilities document.
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WMS Attribution
Attribution Text

Attribution Link

Logo URL

Logo Content Type

Logo Image Width
o

Logo Image Height
(i)

Aute-detect image size and type

Figure 5.35: WMS Attribution

WES Settings—Sets the maximum number of features for a layer a WFS GetFeature operation should gen-
erate (regardless of the actual number of query hits)

WCS Settings—Provides a list the SRS the layer can be converted to. New Request SRS allows you to add
an SRS to that list.

Interpolation Methods—Sets the raster rendering process
Formats—Lists which output formats a layers supports

Default Title—Assigns a style to a layer. Additional styles are ones published with the layer in the capa-
bilities document.

Geosearch—When enabled, allows the Google Geo search crawler to index from this particular layer. See
What is a Geo Sitemap? for more information.

KML Format Settings—Limits features based on certain criteria, otherwise known as regionation. Choose
which feature should show up more prominently than others with the guilabel:Default Regionating Attribute.
There are four types of Regionating Methods:

e external-sorting—Creates a temporary auxiliary database within GeoServer. The first request to build
an index takes longer than subsequent requests.

o geometry—Externally sorts by length (if lines) or area (if polygons)

* native-sorting—Uses the default sorting algorithm of the backend where the data is hosted. It is faster
than external-sorting, but will only work with PostGIS datastores.

* random—Uses the existing order of the data and does not sort

Add or Delete a Layer

At the upper left-hand corner of the layers view page there are two buttons for the adding and deletion of
layers. The green plus button allows you to add a new layer, referred to as resource. The red minus button
allows you to remove selected layers.

Layers

Manage the layers being published by GeoServer
2 Add a new resource
) Remove sefected resources

Figure 5.36: Buttons to Add or Remove a Layer
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Clicking the Add a new resource button brings up a New Layer Chooser panel. The menu displays all currently
enabled stores. From this menu, select the Store where the layer should be added.

New Layer chooser

arcCridsample
img_sample2
maosaic

Add a layer from

sfdem
states_shapefile
taz_shapes
worldimageSample

Figure 5.37: List of all currently enabled stores

Upon selection of a Store, a view table of existing layers within the selected store will be displayed. In
this example, giant_polygon, poi, poly_landmarks and tiger_roads are all layers within the NYC
store.

New Layer chooser
cda tayer rom [iE =]
Here is a list of resources contained in the 'nyc’ store. Click on the layer you wish to configure

Results 0 to O (out of O items)

Layer with namespace and prefix

Published

giant_polygon

poly_landmarks

roads

o

&

&

tiger

Results 0 to 0 (eut of 0 items)

Figure 5.38: View of all layers

On selecting a layer name, you are redirected to a layer edit page. Edit Layer Data

To delete a layer, click the check box on the left side of each layer row. As shown below, multiple layers can
be selected for removal on a single results page. It should be noted, however, that selections for removal
will not persist from one results pages to the next.

All layers can be selected for removal by selecting the check box in the header row.

Once layer(s) are selected, the Remove selected resources link is activated. Once you've clicked the link, you
will be asked to confirm or cancel the deletion. Selecting OK successfully deletes the layer.

5.4.4 Layer Groups

A layer group is a container in which layers and other groups can be organized in a hierarchical structure.
A layer group can be referred to by one name, this allows for simpler WMS requests, as the request need
only refer to one layer as opposed to multiple individual layers.

Layer group behaviour can be configured by setting its mode. There are 4 available values:

¢ single: the layer group is exposed as a single layer with a name.
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Layers

Manage the layers being publishid by GeoSener
) Addd 2 rvew resource
= Remove selected resources

2 > >> Results1to 10 {out of 18 items) , Search
[ Type Workspace Store Layer Name Enabled? Mative SRS
B ([T Img_sampie2 PRS0095 v EPSG:12633
B = nure oS mosaic v EPSG:4326
E nure workdImageSample: Img_Sample i EPSG:4326
0 @ o sf archsites v EPSG:26713
g @ of sf bugsites 4 EPSG:26713
[/ o of restricted EPSG:26713
0O @ 5 sf roads v EPSG:26713
8 r o sf streams v EPSG:26713
B of sfdem sfdem v EPSG:26713
M 4 tiger nyc glant_palygon v EPSG:4326

2 = =»> Results1to 10 (out of 18 items)

Figure 5.39: Layers nurc:Img_Sample, sf:restricted, sf:streams selected for deletion

Results Lto 1
@ Type Workspace

o
W nure

M = rure
!

M & of

™ - o

M = of

T o

™ e of

M = tioer

Figure 5.40: All layers selected to be deleted
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e named tree: the layer group can be referred to by one name, but also exposes its nested layers and
groups in the capabilities document.

* container tree: the layer group is exposed in the capabilities document, but does not have a name,
making it impossible to render it on its own. This is called “containing category” in the WMS specifi-
cation.

e Earth Observation tree: a special type of group created to manage the WMS Earth Observation re-
quirements. This group does not render its nested layers and groups, but only a “preview layer”
called Root Layer. When this mode is chosen, a new field “Root Layer” will be exposed in the config-
uration UL

In case a layer is included in a any non single group it won't be listed anymore in the flat layer list, although
it will still be possible to include the same layer in different layer groups.

Layer Groups

Define and manage layer groupings

Rernove sefected layer group(s)

Results 1 to 3 {out of 3 items) Search

]

Layer Group

Results 1 to 3 {out of 3 iterns)

Figure 5.41: Layer Groups page

Edit Layer Group

To bring up the layer group edit page, click a layer group name. The initial fields allow you configure
the name, title, abstract, workspace, bounds, projection and mode of the layer group. To automatically set
bounding box, select the Generate Bounds button. You may also provide your own custom bounding box
parameters. To select an appropriate projection click the Find button.

Note: A layer group can consist of layers with dissimilar bounds and projections. GeoServer will automat-
ically reproject all layers to the projection of the layer group.

The table at the bottom of the page lists layers and groups contained within the current layer group. We
refer to layers and layer groups as publishable elements. When a layer group is processed, the layers are
rendered in the order provided, so the publishable elements at the bottom of list will be rendered last and will
show on top of the other publishable elements.

A publishable element can be positioned higher or lower on this list by clicking the green up or down arrows,
respectively.

The Style column shows the style associated with each layer. To change the style associated with a layer,
click the appropriate style link. A list of enabled styles will be displayed. Clicking on a style name reassigns
the layer’s style.

To remove a publishable element from the layer group, select its button in the Remove column. You will now
be prompted to confirm or cancel this deletion.

A layer can be added to the list by clicking the Add Layer... button at the top of the table. From the list of
layers, select the layer to be added by clicking the layer name. The selected layer will be appended to the
bottom of the publishable list.
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Layer group

Edit the contents of a layer groups

Name

spearfish

Title

Abstract

Workspace

tiger |

Bounds

Min X Min ¥ Max X Max ¥

589.425 93423656 4.913.959,2246111| 609.518,67195605 | 4.928.082 945945
Coordinate Reference System

EPSG:26713 Find... | EPSG:NAD27 /UTM zone 13N...

Generate Bounds

Mode

Single j

Layers

& Add Layer...

&) Add Layer Group...
Position Layer

Default Style Style Remove
i sfisfdem F dem @
[ sfistreams 2 simple_streams -]
(! sfroads ~ simple_roads @
[ sfirestricted ¥ restricted e
(! sfarchsites 12 Ppoint e
() sfbugsites 1= capitals @
Results 1to & (out of 6 items)
Figure 5.42: Layer Groups Edit page
Layers
& Add Layer...
& Add Layer Group...
Position Layer Default Style Style Remove
] sfisfdem | dem @
i sfistreams O simple_streams =]
Tl sfiroads p I simle_coad =
i1l —— Choose alternate style
. Search =
i sfiarchsites. name
I sf:bugsites burg
»> Results 1to 6 capitals
Tile cache configuration dite_|akes
[ create a cached layer for this layer i dem
giant_polygon
Authority URLs for this WMS Lal
No authority URLs so far gress
areen -
Add new authority URL line
Layer Identifiers poi
No layer identifiers so far paint

I
Add new layer identifier paaen

poly_landmarks

s

Save  Cancel

Figure 5.43: Style editing for a layer within a layer group
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Bounds
Min X Min ¥ Max X Max V.
589.425,93423656| 4.913.959,224611!| 609.518,67195605| 4.928 082,943945
Coordi System
Ersa26713 | Choose new layer
. Bearch =
Generate Bounds name store workspace
Mode WIEN_WIKITUDE my-orade dte
Single =l wikitude wien_shp dite
Arc_Sample arcGridsample nurc
Layers Pk50035 img_sample2 nurc
il mosaic mosaic nurc
@ Add Layer Group...
Img_Sample worldImageSample nure
Position Layer L
1 archsites sf sf
fesf
sristdem bugsites sf sf
L sfistreams || roopricreq sf sf
[ sfiroads roads s sf
ri sfrestricted || siTeams sf sf
(] sfiarchaites | *0" sfdem of
[} sf:bugsites =

Results 1 to 6 (out of 6 items)

Figure 5.44: Dialog for adding a layer to a layer group

A layer group can be added by clicking the Add Layer Group... button at the top of the table. From the list of

layer groups, select the layer group to be added by clicking its name. The selected group will be appended
to the bottom of the publishable list.

Coordinate Reference System
EPSG 26713 Find | £pscananez /it zone 13,

Choose new layer group
Generate Bounds . Search
Mode name workspace
Single ﬂ spearfish
tasmania
== tiger-ny
j :j: t:::c‘;lrnup”. Results 1 to 3 (out of 3 items)
Position Layer L
1 sf:sfdem
Tl sfistreams
(] sfiroads
T sfirestricted
(' sfiarchsites
T sfibugsites
Results 1

Figure 5.45: Dialog for adding a layer group to a layer group

You can view layer groups in the Layer Preview section of the web admin.

Add a Layer Group

The buttons for adding and removing a layer group can be found at the top of the Layer Groups page.

To add a new layer group, select the “Add a new layer group” button. You will be prompted to name the
layer group.

When finished, click Submit. You will be redirected to an empty layer group configuration page. Begin by
adding layers by clicking the Add layer... button (described in the previous section). Once the layers are

positioned accordingly, press Generate Bounds to automatically generate the bounding box and projection.
Press Save to save the new layer group.
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Scale = 1 : 900K 145.70627, -42.43870
TASMANIA_STATE_BOUNDARIES
FID STATE COUNTRY CURR_TYPE CURR_CODE

tasmania_state_boundaries. 1 Tasmania Australia  Australia Dollar AUD

TASMANIA_WATER_BODIES

FID AREA  PERIMETER WATER_TYPE CNTRY_MAME CONTINENT
tasmania_water_bodies.l 1064EE567E6 1071221047 Lake Australia Australia
TASMANIA_ROADS

FID TYPE

tasmania_roads.14 road

Figure 5.46: Openlayers preview of the layer group “tasmania”

Layer Groups

Define and manage layer groupings
@ Add new layer group
@ Remove salected layer group(s)

Figure 5.47: Buttons to add or remove a layer group

New Layer Group

A8t a new layer grouping

[laverazd]

Figure 5.48: New layer group dialog
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New Layer Group
Add a new layer grouping

Hame

Titla

Abstract

Warkspace

Bounds
Min X Min ¥ Max X Max ¥
‘Coordinate Referance System
Find... |...
Generate Bounds
Mode
Earth Observation Treej
Root Layer
o SetRoot Layer...
Root Layer Style
Default Stle =]
Layers
) Add Layer...
3 Add Layer Group...
Position Layer default Style Style Remove

Results 0 to 0 (out of 0 items)

Figure 5.49: New layer group configuration page

Remove a layer group

To remove a layer group, click the check box next to the layer group. Multiple layer groups can be selected
for batch removal. Click the remove selected layer group(s) link. You will be asked to confirm or cancel the
deletion. Selecting OK successfully removes the layer group.

5.4.5 Styles

Styles render, or make available, geospatial data. Styles for GeoServer are written in Styled Layer Descriptor
(SLD), a subset of XML. Please see the section on Styling for more information on working with styles.

On the Styles page, you can register or create a new style, edit an existing style, or delete remove a style.

Edit Styles

The Style Editor page presents options for configuring a style’s name and code. SLD names are specified at
the top in the name field. Typing or pasting of SLD code can be done in one of two modes. The first mode
is an embedded EditArea a rich editor. The second mode is an unformatted text editor. Check the Toggle
Editor to switch between modes.

The rich editor is designed for text formatting, search and replace, line numbering, and real-time syntax
highlighting. You can also switch view to full-screen mode for a larger editing area.
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Layer Groups

Define and manage layer groupings
@ Add new layer group
(& Remaove selected layer groug(s)

ConfirmObjectRemoval

= | Risgults 1 to 4 (|
About to remove: layerABC

- o R R Y
B
|
g

- | Results 1 to 4 (§

Figure 5.50: Removing a layer group

Styles

Manage the Styles published by GeaServer
& Add a new style

@ Removed selected stylefs)

Rssults 1 to 22 {out of 22 tems) , Search

Style Name

burg
glant_potygon
capitals
simple_streams
pophatch

restricted

O000Oo0oo™d

tiger_roads
poly_landmarks
green

rain

] 0 O O

Figure 5.51: Styles page
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Style Editor

Edit the current Styled Layer Description style. The editor can provide syntax highlight and be brought to full screan. Click on the “validae™ |

Mame
giant_galygon

SLD Text

»OD [2et =]

Fanl veralome"
2 |eStyledlayesDescriptar versl
amlng sxlinke Bt p: /. wd
48 aehematoeatiosekttp: /v, opengt
<asedlayes>
<Hamerares landmarke</Hases
<Uaergtyles
<fltlesbordes-less gray £811</Eitler
<AbstractrLight gray polygon £111 without a bordes</Abutracts
<FeatuzeTypestyler
<males
<relygondysbellzees
<rillr
<CssParameter pases"fi11°>
<age: Litesalasunonnoeoge Literals
</CasParamerers
<CsaParameter mases"fill-spasiiy>
<oge:Literals).0</oge:Lieral>
</Casraramesers
</Pillz
</Folygansy=ballzes>
</ules
< /PeatuseTypeiiyles
</isnsstyler
</ BasedLayes>
¢ |esseylediayestenes Lptoss

Positon: Ln1,chi | vem:  tnarchiee |

Figure 5.52: Rich text editor

Style Editor

Edit the: cument Styled Layer Description style. The editor can provide syntas: highlight and be brought to ful
the 5LD schema,

Name
giant_polygon

5LD Text

1 version="1.0" encoding="I150-8859-1"7>
ledLayerDescriptor version="1.0.0" xalns="http:

ES
schemalocation=

<Name>area landmarks</Name>

ciserStyle>

e>Border-lees gray fill</Title>
cAbstract>Light gray polygon £ill without a bord

<Polygonsymbolizer>

e
A

Figure 5.53: Plain text editor
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Button | Description
search

go to line
fullscreen mode
undo

redo

toggle syntax highlight on/off

R Q2 IS5ST0OS

reset highlight (if desynchronized from text)
about

@

To confirm that the SLD code is fully compliant with the SLD schema, click the Validate button. A message
box will confirm whether the style contains validation errors.

Note: GeoServer will sometimes render styles that fail validation, but this is not recommended.

o validation errors.

Style Editor

Figure 5.54: No validation errors

Style Editor

Figure 5.55: Validation error message

Add a Style
The buttons for adding and removing a style can be found at the top of the Styles page.

Styles
Manage the Styles published by GeoServer
Add a rew style
& Removed selected stylefs)

Figure 5.56: Adding or removing a style

To add a new layer group, select the Add a new style button. You will be redirected to an editor page. Enter
a name for the style. The editor page provides two options for submitting an SLD. You can paste the SLD
directly into the editor, or you can select and upload a local file that contains the SLD.

Once a style is successfully submitted, you will be redirected to the main Styles page where the new style
will be listed.

Remove a Style

To remove a style, select the check box next to the style. Multiple layer groups can be selected for batch

removal. Click the Remouve selected style(s) link at the top of the page. You will be asked to confirm or cancel
the deletion. Clicking OK removes the layer group.

86 Chapter 5. Web Administration Interface



GeoServer User Manual, Release 2.5.x

5LD file

( Browse... ) Upload

Figure 5.57: Uploading an SLD file from your local computer

Styles

Manage the Styles published by GeoServer
g Add a new style
i@ Removed selected style(s)

ConfirmObjectRemoval

Results 1 to 24
About to remove: Enctest, bob2

Style Name |

oK Cancel
burg

glant_potygon

capitals

00 OOl

simple_streams

pophatch
restricted
tiger_roads
poly_landmarks

gréen

D IR D PLES M X

Figure 5.58: Confirmation prompt for removing styles

5.5 Services

GeoServer serves data using protocols established by the Open Geospatial Consortium (OGC). Web Cov-
erage Service (WCS) supports requests for coverage data (rasters), Web Feature Service (WFS) supports
requests of geographical feature data (vectors), and Web Map Service (WMS) allows for requests of images
generated from geographical data.

This section of the Web Administration Interface describes how to configure these services for GeoServer.

5.5.1 WCS

The Web Coverage Service (WCS) provides few options for changing coverage functionality. While various
elements can be configured for WFS and WMS requests, WCS allows only metadata information to be
edited. This metadata information, entitled Service Metadata, is common to WCS, WFS and WMS requests.

Service Metadata

WCS, WES, and WMS use common metadata definitions. These nine elements are described in the follow-
ing table. Though these field types are the same regardless of service, their values are not shared. As such,
parameter definitions below refer to the respective service. For example, “Enable” on the WES Service page,
enables WEFS service requests and has no effect on WCS or WMS requests.
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Service Metadata
™ Enatie wes

) swrict crTE compliance

Maintainer

http: [ fjira.codehaus.org /secure/BrowseProject.jspa
Online resource

http: f fgeoserver.sourceforge.net/htmlfindex.php
Title

Web Coverage Service

Abstract

e D e T

Fees

NONE

Access Constraints

NOMNE

Current Keywords

WCS

WMS

CEOSERVER (" Remave selected )

New Keyword

Figure 5.59: WCS Configuration page
Field Description
Enabled Specifies whether the respective services-WCS, WFS or WMS-should be enabled or
disabled. When disabled, the respective service requests will not be processed.
Strict CITE When selected, enforces strict OGC Compliance and Interoperability Testing Initiative
compliance (CITE) conformance. Recommended for use when running conformance tests.
Maintainer Name of the maintaining body
Online Defines the top-level HTTP URL of the service. Typically the Online Resource is the
Resource URL of the service “home page.” (Required) |
Title A human-readable title to briefly identify this service in menus to clients (required)
Abstract Provides a descriptive narrative with more information about the service
Fees Indicates any fees imposed by the service provider for usage of the service. The
keyword NONE is reserved to mean no fees and fits most cases.
Access Describes any constraints imposed by the service provider on the service. The keyword
Constraints | NONE is reserved to indicate no access constraints are imposed and fits most cases.
Keywords List of short words associated with the service to aid in cataloging and searching
5.5.2 WFS

The Web Feature Service (WFS) page supports the configuration of features, service levels, and GML output.

Service Metadata

See the section on Service Metadata.
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Features
Maximum number of features
1000000

':‘ Return bounding box with every feature
Service Level

: Basic

: Transactiona

'? Complete

GML2

SRS Style
HML

GML3
SRS Style
URN

Submit Cancel

Figure 5.60: WFS configuration options

Features

The Open Geospatial Consortium (OGC) Web Feature Service (WFS) is a protocol for serving geographic
features across the Web. Feature information that is encoded and transported using WFS includes both
feature geometry and feature attribute values. Basic Web Feature Service (WFS) supports feature query and
retrieval. Feature limits and bounding can be configured on the WEFS page.

Maximum number of features—Maximum number of features sets the global feature limit that a WFS
GetFeature operation should generate, regardless of the actual number of query hits. A WFS request can
potentially contain a large dataset that is impractical to download to a client, and/or too large for a client’s
renderer. Maximum feature limits are also available for feature types. The default number is 1000000.

Return bounding box—Includes in the GetFeature GML output, an auto-calculated bounds element on
each feature type. Not typically enabled, as including bounding box takes up extra bandwidth.

Service Levels

GeoServer is compliant with the full “Transactional Web Feature Server” (WFS-T) level of service as defined
by the OGC. Specifying the WEFS service level limits the capabilities of Geoserver while still remaining
compliant. The WFS Service Level is an integer bitmask that indicates what WFS operations are “turned
on.” It defines the available operations and content at a service instance

Basic—Basic service levels provides facilities for searching and retrieving feature data with the GetCapa-
bilities, DescribeFeatureType and GetFeature operations. It is compliant with the OGC basic Web Feature
Service. This is considered a READ-ONLY web feature service.

Transactional—In addition to all basic WFS operations, transactional service level supports transaction
requests. A transaction request facilities the creation, deletion, and updating of geographic features in
conformance with the OGC Transactional Web Feature Service (WFS-T).

Complete—Includes the LockFeature support to the suite of transactional level operations. LockFeature op-
erations help resolve links between related resources by processing lock requests on one or more instances
of a feature type.
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GML

Geography Markup Language (GML) is the XML-based specification defined by the Open Geospatial Con-
sortium (OGC) to express geographical features. GML serves as a modeling language for geographic sys-
tems as well as an open interchange format for geographic transactions on the Internet.

The older GML standard, GML 2 encodes geographic information, including both spatial and non-spatial
properties. GML3 extends GML2 support to 3D shapes (surfaces and solids) as well as other advanced
facilities. GML3 is modular superset of GML2 that simplifies and minimizes the implementation size by
allowing users to select out necessary parts. Additions in GML3 include support for complex geometries,
spatial and temporal reference systems, topology, units of measure, metadata, gridded data, and default
styles for feature and coverage visualization. GML3 is almost entirely backwards compatible with GML2.

WES 1.1.0 requests return GML3 as the default GML and style a Spatial Reference System (SRS) is in the
URN format. Meanwhile WFS 1.0.0 requests return GML2 as default and specify SRS in the XML or nor-
mal format. These formats effect the longitude/latitude (x/y) order of the returned data and are further
described below.

Normal—Returns the typical EPSG number, EPSG: XXXX. This formats the geographic coordinates in lon-
gitude/latitude (x/y) order.

XML—Returns a URL that identifies each EPSG code: http://www.opengis.net/gml/srs/epsg.xml#XXXX.
This formats the geographic coordinates in longitude/latitude (x/y) order.

URN—(WFS 1.1.1 only) Returns the colon delimited SRS formatting: urn:x-ogc:def:crs:EPSG: XXXX.
This formats data in the traditional axis order for geographic and cartographic systems—latitude /longitude

(y/x).

5.5.3 WMS

The Web Map Service (WMS) page supports the configuration of raster rendering and SVG options.

Raster Rendering Options
Default Interpolation

Mearest neighbor —=

Watermark Settings
—
' Enable watermark

Watermark URL

Watermark Transparency (0 - 100)
]
Watermark Position

8ottom right =

SVG Options
SVG Producer
Batik -

4

= Enable Antialiasing

Subrnit Cancel

Figure 5.61: WMS configuration options

Service Metadata

See the section on Service Metadata.
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Raster Rendering Options

The Web Map Service Interface Standard (WMS) provides a simple way to request and serve geo-registered
map images. During pan and zoom operations, WMS requests generate map images through a variety
of raster rendering processes. Such image manipulation is generally called resampling, interpolation, or
down-sampling. GeoServer supports three resampling methods that determine how cell values of a raster
are outputted. These sampling methods—Nearest Neighbor, Bilinear Interpolation and Bicubic—are avail-
able on the Default Interpolation menu.

Nearest Neighbor—Uses the center of nearest input cell to determine the value of the output cell. Original
values are retained and no new averages are created. Because image values stay exactly the same, rendering
is fast but possibly pixelated from sharp edge detail. Nearest neighbor interpolation is recommended for
categorical data such as land use classification.

Bilinear—Determines the value of the output cell based by sampling the value of the four nearest cells
by linear weighting. The closer an input cell, the higher its influence of on the output cell value. Since
output values may differ from nearest input, bilinear interpolation is recommended for continuous data
like elevation and raw slope values. Bilinear interpolation takes about five times as long as nearest neighbor
interpolation.

Bicubic—Looks at the sixteen nearest cells and fits a smooth curve through the points to find the output
value. Bicubic interpolation may both change the input value as well as place the output value outside of
the range of input values. Bicubic interpolation is recommended for smoothing continuous data, but this
incurs a processing performance overhead.

Watermark Settings

Watermarking is the process of embedding an image into a map. Watermarks are usually used for branding,
copyright, and security measures. Watermarks are configured in the WMS watermarks setting section.

Enable Watermark—Turns on watermarking. When selected, all maps will render with the same water-
mark. It is not currently possible to specify watermarking on a per-layer or per-feature basis.

Watermark URL—Location of the graphic for the watermark. The graphic can be referenced as an ab-
solute path (e.g., C:GeoServerwatermark.png), a relative one inside GeoServer’s data directory (e.g.,
watermark.png), ora URL (e.g.,, http://www.example.com/images/watermark.png).

Each of these methods have their own advantages and disadvantages. When using an absolute or relative
link, GeoServer keeps a cached copy of the graphic in memory, and won’t continually link to the original
file. This means that if the original file is subsequently deleted, GeoServer won't register it missing until
the watermark settings are edited. Using a URL might seem more convenient, but it is more I/O intensive.
GeoServer will load the watermark image for every WMS request. Also, should the URL cease to be valid,
the layer will not properly display.

Watermark Transparency-Determines the opacity level of the watermark. Numbers range between 0
(opaque) and 100 (fully invisible).

Watermark Position—Specifies the position of the watermark relative to the WMS request. The nine op-
tions indicate which side and corner to place the graphic (top-left, top-center, top-right, etc). The default
watermark position is bottom-right. Note that the watermark will always be displayed flush with the
boundary. If extra space is required, the graphic itself needs to change.

Because each WMS request renders the watermark, a single tiled map positions one watermark relative
to the view window while a tiled map positions the watermark for each tile. The only layer specific as-
pect of watermarking occurs because a single tile map is one WMS request, whereas a tiled map contains
many WMS requests. (The latter watermark display resembles Google Maps faint copyright notice in their
Satellite imagery.) The following three examples demonstrate watermark position, transparency and tiling
display, respectively.
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Scale=1:2M 144.06160, -40.50886

Figure 5.62: Single tile watermark (aligned top-right, transparency=0)

Scale = 1:2M 147.08675, -41.86723

Figure 5.63: Single tile watermark (aligned top-right, transparency=90)
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4 GeoServer

5Y: GeoSer_gh & GeoSeruqr(

Scale=1:2M 147.08675, -41.B6723

Figure 5.64: Tiled watermark (aligned top-right, transparency=90)

SVG Options

The GeoServer WMS supports SVG (Scalable Vector Graphics) as an output format. GeoServer currently
supports two SVG renderers, available from the SVG producer menu.

1. Simple—Simple SVG renderer. It has limited support for SLD styling, but is very fast.

2. Batik—Batik renderer (as it uses the Batik SVG Framework). It has full support for SLD styling, but is
slower.

Enable Anti-aliasing Anti-aliasing is a technique for making edges appear smoother by filling in the edges
of an object with pixels that are between the object’s color and the background color. Anti-aliasing creates
the illusion of smoother lines and smoother selections. Turning on anti-aliasing will generally make maps
look nicer, but will increase the size of the images, and will take longer to return. If you are overlaying the
anti-aliased map on top of others, beware of using transparencies as the anti-aliasing process mixes with
the colors behind and can create a “halo” effect.

5.6 Tile Caching

This section of the Web Administration Interface describes how to configure the tile caching options for
GeoServer. GeoServer uses GeoWebCache to provide direct and integrated tile caching, and can dramati-
cally increase your server’s responsiveness and reliability.

For more information on GeoServer’s integrated tile cache, please see the section on Caching with GeoWeb-
Cache.

The pages in this menu can be accessed on the left side of the screen under the heading Tile Caching.

5.6.1 Tile Layers

This page shows a listing of all of the layers known to the integrated GeoWebCache. It is similar to the Layer
Preview for GeoWebCache, with many of the same options.

Note: There is also a link to the GeoWebCache standalone demo page <webadmin_tilecaching_demopage>.
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Tile Caching

2 Tile Layers

@ Caching Defaults
B crid sets

== Disk Quota

Figure 5.65: Tile Caching menu

Tile Layers

Manage the cached layers published by the integrated GeoWebCache
@ Add a new cached layer
@ Remove selected cached byers

Results 1 to 21 (out of 21 items) -, Search

[ Type Layer Name Disk Quota Disk Used Enabled Praview Actions

O e tiger-ny N/A 1.46 MB L4 Select One |Z| Seed/Truncate | Empty
] - | tiger:poly_kndmarks M/A 0.0B L SelectOne |Z| Seed/Truncate | Empty
O B nurc:Arc_Sample N/A 300.0 KB o SelectOne |Z| Seed/Truncate | Empty
- spearfish NfA 0.0B "4 SelectOne |Z| Seed/Truncate | Empty
= tiger:giant_polygon NfA 0.0B 4 SelectOne |Z| Seed/Truncate | Empty
(] tiger:tiger_roads N/A 0.0B L4 Select One |Z| Seed/Truncate | Empty

Layer information

For each layer cached by GeoWebCache, the following information is available.

Disk Quota

The maximum amount of disk space that can be used for this layer. By default, this will be set to N/A
(unbounded) unless Disk Quotas are enabled.

Disk Used
The current disk space being used by tiles for this particular layer.

Enabled

Indicates whether tile caching is enabled for this layer. It is possible to have a layer definition here but to
not have tile caching enabled (set in the layer properties).
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Preview

Similar to Layer Preview, this will generate a simple OpenLayers application populated with tiles from one
of the available gridset/image format combinations. Select the desired option from the menu to view in
OpenLayers.

Seed/Truncate

Opens the GeoWebCache page for automatically seeding and truncating the tile cache. Use this if you want
to pre-populate some of your cache.

Empty

Will remove all saved tiles from the cache. This is identical to a full truncate operation for the layer.

Add or remove cached layers

The list of layers displayed on this page is typically the same as, or similar to, the full list of layers known
to GeoServer. However, it may not be desirable to have every layer published in GeoServer have a cached
layer component. In this case, simply select the box next to the layer to remove, and click Remove selected
cached layers. The layer will be removed from GeoWebCache, and the disk cache for this layer will be entirely
removed.

Warning: Deleting the tile cache cannot be undone.

Confirm removal of cached layers
You are about to remove 1 cached layers. All tiles will be
deleted, freeing a total of 3.07 MB from disk.

oK Cancel

Figure 5.66: Removing a cached layer

To add in a layer from GeoServer (if it wasn’t set up to be added automatically), click the Add a new cached
layer link.

You have two options for layer configuration. The first option is to load the layer using the default (global)
settings. To do this, select the layer you wish to start caching, and click the Configure selected layers with
caching defaults link. The second option is to configure the caching parameters manually, via the layer con-
figuration pages. To do this, just click the layer name itself.

5.6.2 Demo page

In addition to the Tile Layers page, there is also a demo page where you can view configured layers, reload
the configuration (when changing settings or adding new layers), and seed or refresh the existing cache on
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New Cached Layer

Click on the name of a layer in the list below to configure a cached layer, or select one or more layers and use the link below to configure all layers with default options.
& Configure selected layers with caching defaults

Results 1 to 1 (out of 1 ftems) . Search
[ type name enabled
[ W sf:roads v 4

Results 1 to 1 (out of 1 tems)

Figure 5.67: Adding a new cached layer

a per-layer basis.

As this interface is part of the standalone GeoWebCache, some of the functionality here is duplicated from
the Tile Layers page.

I‘l\

&==p GeoWebCache
\"r
Layer name: Enabled: Grids Sets:
nurc:Arc_Sample true EPSG:4326 OpenLayers: [png, jpeg] KML: [png, jped]
Seed this layer EPSG:900913 OpenlLayers: [pna, jpeal
nurc:Img_Sample true EPSG:4326 OpenLayers: [png, jpeg] KML: [png, jped]
Seed this layer EPSG:900913 OpenlLayers: [png, jpead]
nurc:Pk50095 false EPSG:4326 OpenLayers: [png, jpeg] KML: [png, jpea]
Seed this layer EPSG:900913 OpenlLayers: [png, jpea]
nurc:mpsaic true EPSG:4326 OpenlLayers: [ipeg, png] KML: [jpeg, png]
Seed this layer EPSG:900913 OpenlLayers: [ipea, pnal
sf:archsites true EPSG:4326 OpenLayers: [png, jpeg] KML: [png, jpea]
Seed this layer EPSG:900913 OpenlLayers: [png, jpead]
sf:bugsites true EPSG:4326 OpenLayers: [png, jpeg] KML: [png, jpea]
Seed this layer EPSG:900913 OpenlLayers: [png, jpea]
efractricrtad trie Cher.A230e P T VY G p— Tmmma dmaal WML Tama $maal

Figure 5.68: Built-in demo page

Viewing

To view the demo page, append /gwc/demo to the address of your GeoServer instance. For example, if
your GeoServer is at the following address:

http://localhost:8080/geoserver

The GeoWebCache demo page is accessible here:

http://localhost:8080/geoserver/gwc/demo

If there is a problem loading this page, verify the steps on the Using GeoWebCache page have been carried
out successfully.
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Reload configuration

The demo page contains a list of every layer that GeoWebCache is aware of. This is typically (though not
necessarily) identical to the list of layers as published in the GeoServer WMS capabilities document. If con-
figuration changes are made to GeoServer, GeoWebCache will not automatically become aware of them.
To ensure that GeoWebCache is using the latest configuration information, click the Reload Configuration
button. Reloading the configuration will trigger authentication to GeoServer, and will require an admin-
istration username and password. Use the same username and password that you would use to log on to
the Web Administration Interface. (See Interface basics for more information.) After a successful logon, the
number of layers found and loaded will be displayed.

These are just quick demos. GeoWebCache also supports:

WMTS, TMS, Virtual Earth and Google Maps

Proxying GetFeaturelnfo, GetLegend and other WMS requests
Advanced request and parameter filters

Output format adjustments, such as compression level
Adjustable expiration headers and automatic cache expiration
RESTful interface for seeding and configuration (beta)

L ]
L
-
L ]
.
L]
Reload Configuration:

You can reload the configuration by pressing the following button. The usernal

Reload Configuration

Figure 5.69: Reloading the configuration

Layers and output formats

For each layer that GeoWebCache serves, links are typically available for a number of different projections
and output formats. By default, OpenLayers applications are available using image formats of PNG, PNGS,
GIF, and JPEG in both EPSG:4326 (standard lat/lon) and EPSG:900913 (used in Google Maps) projections.
In addition, KML output is available (EPSG:4326 only) using the same image formats, plus vector data
(“kml”).

Also on the list is an option to seed the layers (Seed this layer). More on this option below.

Seeding

You can configure seeding processes via the Web Administration Interface. See the Tile Layers page for more
information.

It is also possible to configure seeding process via the Demo page. The page contains a link next to each
layer entitled Seed this layer. This link will trigger authentication with the GeoServer configuration. Use the
same username and password that you would use to log on to the Web Administration Interface. (See Interface
basics for more information.) After a successful logon, a new page shows up with seeding options.

The seeding options page contains various parameters for configuring the way that the layer is seeded.
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Option Description

Number of Possible values are between 1 and 16.

threads to

use

Type of Sets the operation. There are three possible values: Seed (creates tiles, but does not

operation overwrite existing ones), Reseed (like Seed, but overwrites existing tiles) and
Truncate (deletes all tiles within the given parameters)

SRS Specifies the projection to use when creating tiles (default values are EPSG:4326
and EPSG:900913)

Format Sets the image format of the tiles. Can be application/vnd.google-earth.kml+xml

(Google Earth KML), image/gif (GIF), image/jpeg (JPEG), image/png (24 bit PNG),
and image/png8 (8 bit PNG)

Zoom start Sets the minimum zoom level. Lower values indicate map views that are more
zoomed out. When seeding, GeoWebCache will only create tiles for those zoom
levels inclusive of this value and Zoom stop.

Zoom stop Sets the maximum zoom level. Higher values indicate map views that are more
zoomed in. When seeding, GeoWebCache will only create tiles for those zoom
levels inclusive of this value and Zoom start.

Bounding box | (optional) Allows seeding to occur over a specified extent, instead of the full extent
of the layer. This is useful if your layer contains data over a large area, but the
application will only request tiles from a subset of that area. The four boxes
correspond to Xmin, Ymin, Xmax, and Ymax.

Warning: Currently there is no progress bar to inform you of the time required to perform the operation,
nor is there any intelligent handling of disk space. In short, the process may take a very long time, and
the cache may fill up your disk. You may wish to set a Disk quota before running a seed job.

5.6.3 Caching defaults

The Caching Defaults page shows the global configuration options for the tile caching functionality in
GeoServer, an embedded GeoWebCache.

Note: For more information about this embedded version, please see the section on Caching with GeoWeb-
Cache.

GWC Provided Services

In addition to the GeoServer endpoints, GeoWebCache provides other endpoints for OGC services. For
example, the GeoServer WMS endpoint is available at:

http://GEOSERVER_URL/wms?. ..

The GeoWebCache WMS endpoint is:

http://GEOSERVER_URL/gwc/service/wms?. ..

The following settings describe the different services that can be enabled with GeoWebCache.
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Caching Defaults

Configure the global settings for the embedded GeoWebCache
Go to the embedded GeoWebCache home page

Provided Services

Enable direct integration with GeoServer WMS
& Enable WMS-C Service
& Enable TMS Service
& Enable WMTS Service

Enable Data Security

Figure 5.70: Provided services

Enable direct integration with GeoServer WMS

Direct integration allows WMS requests served through GeoServer to be cached as if they were received and
processed by GeoWebCache. This provides all the advantages of using a tile server while still employing
the more-flexible GeoServer WMS as a fallback. See the section on Using GeoWebCache for more details
about this feature.

With direct integration, tile caching is enabled for all standard WMS requests that contain the t iled=true
parameter and conform to all required parameters.

This setting is disabled by default. When enabling this option, it is a good idea to also turn on Disk Quotas
as well, to prevent unbounded growth of the stored tiles.

Enable WMS-C Service

Enables the Cached Web Map Service (WMS-C) service. When this setting is enabled, GeoWebCache will
respond to its own WMS-C endpoint:

http://GEOSERVER_URL/gwc/service/wms?SERVICE=WMS&VERSION=1.1.1&TILED=trues. ..

When the service is disabled, calls to the capabilities document will return a Service is disabled
message.

Enable TMS Service

Enables the Tiled Map Service (TMS) endpoint in GeoWebCache. With the TMS service, GeoWebCache will
respond to its own TMS endpoint:

http://GEOSERVER/URL/gwc/service/tms/1.0.0

When the service is disabled, calls to the capabilities document will return a Service is disabled
message.

Enable WMTS Service

Enables the Web Map Tiled Service (WMTS) endpoint in GeoWebCache. When this setting is enabled,
GeoWebCache will respond to its own WMTS endpoint:

http://GEOSERVER/URL/gwc/service/wnts?. ..
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When the service is disabled, calls to the capabilities document will return a Service is disabled
message.

Enable Data Security

Enables the Geoserver Data Security in the embedded GeoWebCache.

Default Caching Options for GeoServer Layers

This section describes the configuration of the various defaults and other global options for the tile cache
in GeoServer.

Default Caching Options for GeoServer Layers

Autormatically configure a GeoWebCache layer for each new layer or layer group

Automatically cache non-default styles

Default metatile size:
4 [=] tiles wide by |4 [=] tiles high

Default gutter size in pixels:

0 [v]

Figure 5.71: Default caching options

Automatically configure a GeoWebCache layer for each new layer or layer group

This setting, enabled by default, determines how layers in GeoServer are handled via the embedded Ge-
oWebCache. When this setting is enabled, an entry in the GeoWebCache layer listing will be created when-
ever a new layer or layer group is published in GeoServer. Use this setting to keep the GeoWebCache
catalog in sync. (This is enabled by default.)

Automatically cache non-default styles

By default, only requests using the default style for a given layer will be cached. When this setting is
enabled, all requests for a given layer, even those that use a non-standard style will be cached. Disabling
this may be useful in situations where disk space is an issue, or when only one default style is important.

Default metatile size

A metatile is several tiles combined into a larger one. This larger metatile is generated and then subdivided
before being served back (and cached) as standard tiles. The advantage of using metatiling is in situations
where a label or geometry lies on a boundary of a tile, which may be truncated or altered. With metatiling,
these tile edge issues are greatly reduced.

Moreover, with metatiling, the overall time it takes to seed the cache is reduced in most cases, when com-
pared with rendering a full map with single tiles. In fact, using larger metatiling factors is a good way to
reduce the time spent in seeding the cache.

The disadvantage of metatiling is that at large sizes, memory consumption can be an issue.

The size of the default metatile can be adjusted here. By default, GeoServer sets a metatile size of 4x4, which
strikes a balance between performance, memory usage, and rendering accuracy.
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Default gutter size

The gutter size sets the amount of extra space (in pixels) used when generating a tile. Use this in conjunction
with metatiles to reduce problems with labels and features not being rendered incorrectly due to being on
a tile boundary.

Default Cache Formats

This setting determines the default image formats that can be cached when tiled requests are made. There
are four image formats that can be used when saving tiles:

e PNG (24-bit PNG)
¢ PNGS8 (8-bit PNG)
e JPEG

* GIF

The default settings are subdivided into vector layers, raster layers, and layer groups. You may select any

of the above four formats for each of the three types of layers. Any requests that fall outside of these
layer/format combinations will not be cached if sent through GeoServer, and will return an error if sent to
the GeoWebCache endpoints.

These defaults can be overwritten on a per-layer basis when editing the layer properties.

Default Tile Image Formats for:
Vector Layers
image/png
[ image/png8
image/ipeg
[ image/aif

Raster Layers
image/png
[ image/png8
image/ipeg
[ image/aif

Layer Groups
image/pna
[T image/pna8
image/fipea
O image/aif

Figure 5.72: Default image formats

Default Cached Gridsets

This section shows the gridsets that will be automatically configured for cached layers. While there are
some pre-configured gridsets available, only two are enabled by default. These correspond to the most
common and universal cases:

e EPSG:4326 (geographic) with 22 maximum zoom levels and 256x256 pixel tiles

¢ EPSG:900913 (spherical Mercator) with 31 maximum zoom levels and 256x256 pixel tiles

Default Cached Gridsets

Gridset CRS Tile Dimensions Zoom levels Disk Usage

EP5G:4326 EP5G:4326 256 x 256 22 1.73 MB @

EPSG:200913 EP5G:200013 256 x 256 31 28.0 KB e
Add default gridset | Choose One E @

Figure 5.73: Default gridsets
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To add a pre-existing grid set, select it from the Add default grid set menu, and click the Add icon (green

circle with plus sign).

Default Cached Gridsets

Gridset CRS

EP5G:4326 EP5G:4326

EP5G:200013 EP5G:200013

Add defautt gridset [Choose One . 1] &

EPSG:2229
EPSG:2269
Submit Canc GlobalCRS84Pixel
GlobalCRS845cale
GoogleCRS84Quad

Figure 5.74: Adding an existing gridset to the list of defaults

These definitions are described in more detail on the Gridsets page.

5.6.4 Gridsets

A gridset defines a spatial reference system, bounding box (extent), a list of zoom levels (resolutions or scale
denominators), and tile dimensions. Tile requests must conform to the gridset matrix, otherwise caching

will not occur.

This page allows you to edit existing saved gridsets or create new ones. There are five preconfuigred
gridsets, all in one of two coordinate reference systems: EPSG:4326 and EPSG:900913. For additional CRS
support, new gridsets can be created. Another reason to create a new gridset would be to set a different tile

size or different number of zoom levels.

Gridsets

Manage the avaible gridsets or create 3 new one
@ Create a new gridset
@ Remove selected gridsets

Results 1 to 7 (out of 7 items) ., Search
[l Gridset CRS Tile Dimensions Zoom levels Disk Usage
GlobalCR5845calke EPSG:4326 256 X 256 21 0.0B Create a copy
EPSG:4326 EPSG:4326 256 x 256 22 1.73 MB Create a copy
[[1 EepsG:2229 EP5G:2229 256 x 256 16 772.0 KB Create a copy
GoogleCRS84Quad EPSG:4326 256 x 256 19 0.0B Create a copy
[[1 EpsG:2260 EP5G:2269 256 x 256 13 0.0B Create a copy
EPSG:900913 EPSG:900913 256 x 256 31 28.0 KB Create a copy
GlobalCRS84Pxel EPSG:4326 256 X 256 18 0.0B Create a copy

Results 1 to 7 (out of 7 items)

Figure 5.75: Gridsets menu

Creating a new gridset

To create a new gridset, click Create new gridset. You will then be asked to enter a range of parameters.
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Create a new gridset

Define a new gridset for GeoWebCache

Name *

EPSG:2269

Description

Coordinate Reference System

EPSG:2269 Find... | EPSG:MADS3 / Oregon Morth (ft)...
Units: ft

Meters per unit: 0.3048

Gridset bounds

Min X Min Y Max X Max Y

7.235,769.706659 | 103,354.0929943. 9,263,144.520248 967,302.9602475.
Compute from maximum extent of CRS

Tile width in pixels *
256

Tile height in pixels *
256

Figure 5.76: Creating a new gridset

Name

The short name of the new gridset.

Description

Metadata on the gridset.

Coordinate Reference System

The Coordinate Reference System (CRS) to use in the gridset. You can select from any CRS that GeoServer
recognizes. After selection, both the units (meters, feet, degrees, etc.) and the number of meters per unit
will be displayed.

Gridset bounds

Sets the maximum extent for the gridset. Typically this is set to be the maximum extent of the CRS used,
but a smaller value can be substituted if desired. To populate the max extent in the fields, click Compute
from maximum extent of CRS.

Tile width and height

Sets the tile dimensions. Default is 256x256 pixels. The tile dimensions can be anything from 16 to 2048
pixels. In addition, the tiles need not be square.
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Tile matrix set

The tile matrix set (or tile pyramid) is a list of zoom levels containing ever increasing amounts of tiles. This
three dimensional collection of tile “slots” creates the framework where actual image tiles will be saved.
You can define the tile matrix based on resolutions or scale denominators.

Click Add zoom level to generate the first zoom level. The parameters will be automatically configured such
that the full extent of will be contained by a single pixel’s height. The number of pixels in a given zoom
level will be displayed, along with the Pixel Size, Scale, and an optional Name, where you can give a name
to each zoom level if desired.

Typically each additional zoom level is twice as large in each dimension, and so contains four times as many
tiles as the previous zoom level. The actual values will be populated automatically during subsequent
clicking of the Add zoom level link. These defaults are usually sufficient, and you need only determine the
maximum number of zoom levels desired for this gridset.

When finished, click Save. Before you will be able to use this new gridset with a layer, you will need to add
this gridset to the layer’s list of available gridsets. This is done on an individual layer’s properties page. You
can also add this gridset to the default list on the Caching defaults page.

Tile Matrix Set

Define grids based on: @ Resolutions Scale denominators

Level Pixel Size Scale Name Tiles
0 | 3955.716432739717 1: 14,141,844 40282042 2x1
1 | 1.979.8582163048586 1: 7.070.922.20141021 4x2
2 | 989.9291081974293 1: 3.535,461.100705105 8x4
3 | 494.96455409871464 1: 1,767,730.5503525524 16x7
4 24748227704935732 1: 883.865.2751762762 32x14
5 | 123.74113852467366 1: 441,932 6375881381 64 x 28

Figure 5.77: Tile matrix set

Editing a gridset

Click an existing gridset to open it for editing. Please note that the built-in gridsets cannot be edited. They
can, however, be copied.

Copying a gridset

As there are many configuration options for a gridset, it is often more convenient to copy an existing gridset.
For any of the existing gridsets, click the Create a copy link to copy the gridset information to a new gridset.

Removing a gridset

To remove a gridset, select the check box next to the gridset or gridsets, and click Remove selected gridsets.

Warning: Removing a gridset definition will remove not only the gridset definition, but also any tiles
on any layers generated with this gridset.
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Edit gridset

Change the properties of a GeoWebCache gridset. Modifying an existing gridset leads to the removal of all cached tiles for every layers that reference it.

Name *
EPSG:2269

Description

EPSG:NADS3 [/ Oregon Morth (ft)

[« il Reference Syst

EPSG:2269 Find.. | EPSG:MADS3 / Oregon Morth (ft)...
Units: ft

Meters per unit: 0.3048

Gridset bounds

Min X MinY Max X Max Y

7.235,769.706659 | 103,354.0929943. | 9.263,144.520248 967,302.9602475.
Compute from maximum extent of CRS

Tile width in pixels *
256

Tile height in pixels *

256
Tile Matrix Set
Define grids based on: @ Resolutions ' Scale denominatars
Level Pixel Size Scale Name Tiles
0 |3.959.716432789717 1: 4,310.434.173979664 EPSG:2269:0 2x1
1 |1.979.8582163948586 1: 2.155,217.086989832 EPSG:2269:1 4x2

Figure 5.78: Editing a gridset

This is an internally defined gridset and cannot be modified
Edit gridset

Change the properties of a GeoWebCache gridset. Modifying an exis

Name *

EPSG:4326

Figure 5.79: This gridset is read-only

Confirm object removal 4

You are about to delete 1 gridsets, affecting 0 cached layers. A total of 0.0 B of disk space wil be
freed. This may cause cached layers with no other associated gridsets to be disabled.

0K Cancel

Figure 5.80: Removing a gridset
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5.6.5 Disk Quotas

The Disk Quotas page manages the disk usage for cached tiles and allows you to set the global disk quota.
Individual layer quotas can be set in the layer’s properties page.

By default, disk usage for cached tiles is unbounded. However, this can cause disk capacity issues, espe-
cially when using Direct WMS integration (see Disk Quotas for more on this). Setting a disk quota establishes
disk usage limits.

When finished making any changes, remember to click Submit.

Disk Quota

Configure the disk quota limits and expiration policy for the tile cache

Disk Quota

I Enable disk quota

Disk block size:

4096 Bytes

Disk quota check frequency:

10 Seconds

(Quota limit has not been exceeded since server start up)

Maximum tile cache size

500 MiB [~]

| ) Using 2.51 MB of a maximum 500.0 MB

When enforcing disk quota limits, remove tiles that are:

@ Least frequently used

@ Least recently used

Figure 5.81: Disk quota

Enable disk quota

When enabled, the disk quota will be set according to the options listed below. The setting is disabled by
default.

Disk block size

This setting determines how the tile cache calculates disk usage. The value for this setting should be equiv-
alent to the disk block size of the storage medium where the cache is located. The default block size is 4096

bytes.

Disk quota check frequency

This setting determines how often the cache is polled for any overage. Smaller values (more frequent
polling) will slightly increase disk activity, but larger values (less frequent polling) may cause the disk
quota to be temporarily exceeded. The default is 10 seconds.
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Maximum tile cache size

The maximum size for the cache. When this value is exceeded and the cache is polled, tiles will be removed
according to the policy. Note that the unit options are mebibytes (MiB) (approx. 1.05MB), gibibytes (GiB)
(approx. 1.07GB), and tebibytes (TiB) (approx. 1.10TB). Default is 500 MiB.

The graphic below this setting illustrates the size of the cache relative to the disk quota.

Tile removal policy

When the disk quota is exceeded, this policy determines how the tiles to be deleted are identified. Options
are Least Frequently Used (removes tiles based on how often the tile was accessed) or Least Recently Used
(removes tiles based on date of last access). The optimum configuration is dependent on your data and
server usage.

5.7 Security

GeoServer has a robust security subsystem, modeled on Spring Security. Most of the security features are
available through the Web Administration Interface. This section describes how to configure GeoServer secu-
rity.

5.7.1 Settings

The Settings page controls the global GeoServer security settings.

Security Settings

Configure security settings

Active role service

default [~ |

Encryption
[] Encrypt web admin URL parameters
Password encryption

Weak PBE [~]

Save Cancel

Figure 5.82: Security Settings page

Active role service

This option sets the active role service (provides information about roles). Role services are managed on the
Users, Groups, Roles page. There can be only one active role service at one time.
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Encryption

The GeoServer user interface (UI) can sometimes expose parameters in plain text inside the URLs. As a
result, it may be desirable to encrypt the URL parameters. To enable encryption, select Encrypt web admin
URL parameters. This will configure GeoServer to uses a PBE-based Password encryption.

For example, with this feature enabled, the page:

http://GEOSERVER/web/?wicket :bookmarkablePage=:0org.geoserver.security.web.SecuritySettingsPage

would now be found at the following URL:

http://GEOSERVER/web/?x=hrTNYMcF30Y7u4NdyYnRanL6alPxMdLxTZcY5xK52Xyi 61 7EFEFCagMwHBWhrlg»ujTOydl 7DLSn

Password encryption
This setting allows you to select the type of Password encryption used for passwords. The options are Plain
text, Weak PBE, or Strong PBE.

If Strong PBE is not available as part of the JVM, a warning will display and the option will be disabled.
To enable Strong PBE, you must install external policy JARs that support this form of encryption. See the
section on Password encryption for more details about these settings.

*, No strong cryptography available, instalation of the unrestricted policy jar files is recommended

Figure 5.83: Warning if Strong PBE is not available

5.7.2 Authentication

This page manages the authentication options, including authentication providers and the authentication
chain.

Anonymous authentication

By default, GeoServer will allow anonymous access to the Web Administration Interface. Without authentica-
tion, users will still be able to view the Layer Preview, capabilities documents, and basic GeoServer details.
Anonymous access can be disabled by clearing the Allow anonymous authentication check box. Anonymous
users navigating to the GeoServer page will get an HTTP 401 status code, which typically results in a
browser-based request for credentials.

Note: Read more about Authenticating to the Web Admin Interface.

Authentication

Authentication providers and settings

Allow anonymous authentication

Figure 5.84: Anonymous authentication checkbox
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Authentication providers

This section manages the Authentication providers (adding, removing, and editing). The default authenti-
cation provider uses basic username/password authentication. JDBC and LDAP authentication can also be

used.

Click Add new to create a new provider. Click an existing provider to edit its parameters.

€

Authentication Providers
@ Add new
@ Remove selected
L, Search

[l name Type

[ default Basic username/password authentication

Results 1 to 1 (out of 1 items)

Figure 5.85: List of authentication providers

Username/password provider
The default new authentication provider uses a user/group service for authentication.

New Authentication Provider

Create and configure a new Authentication Provider

Uisemmame Password - Default username password authentication that works against a user group service
IDBC - Authentication via a database connection
LDAP - Authentication via Lightweight Directory Access Protocol server

Name

User Group Service

Choose One |Z|

Save Cancel

Figure 5.86: Creating a new authentication provider with a username and password

Option Description

Name Name of the provider

User Group Name of the user/group service associated with this provider. Can be any one of the
Service active user/group services.

JDBC provider

The configuration options for the JDBC authentication provider are illustrated below.
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New Authentication Provider

Create and configure a new Authentication Provider

Username Password - Default username password authentication that works against a user group service
JDBC - Authentication via a database connection
LDAP - Authentication via Lightweight Directory Access Protocol server

Name

User group service
Choose One |Z|

Connection

Driver class name
Choose One |Z|

Connection URL

Save Cancel

Figure 5.87: Configuring the JDBC authentication provider

Option Description

Name Name of the JDBC connection in GeoServer

User Group Name of the user/group service to use to load user information after the user is
Service authenticated

Driver class JDBC driver to use for the database connection

name

Connection URL | JDBC URL to use when creating the database connection

LDAP provider

The following illustration shows the configuration options for the LDAP authentication provider. The
default option is to use LDAP groups for role assignment, but there is also an option to use a user/group
service for role assignment. Depending on whether this option is selected, the page itself will have different
options.
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New Authentication Provider
Create and configure a new Authentication Prowicer
Username Password - Default username password authentication that warks against a user group service

IDBC - Authentication via a database connection
L0247 - duthentication via Lightweight Directory Access Protocol server

Name

LDAP Settings
Server URL

[ s

User lookup pattern

Filter used to lookup user

Format used for user login name

Authorization
Use LDAP groups for authorization
[ gind user before searching for groups

Group search base

Group search filter

Group to use as ADMIN

Save Cancel

Figure 5.88: Configuring the LDAP authentication provider using LDAP groups for role assignment

New Authentication Provider
Create and configure a nesy Authentication Provider
Username Password - Default username password authentication that works against a user group service

JOBC - Authentication via a database connection
L0240 - duthentication via Lightweight Directory Access Protocol server

Name

LDAP Settings
Server URL

[ ms

User lookup pattern

Filter used to lookup user

Format used for user login name

Authorization
[ UseLDAP groups for autharization
User Group Service

Sceglieme uno | v

Save Cancel

Figure 5.89: Configuring the LDAP authentication provider using user/group service for authentication
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Option Description

Name Name of the LDAP connection in GeoServer

Server URL URL for the LDAP server connection. It must include the protocol, host, and port,
as well as the “distinguished name” (DN) for the root of the LDAP tree.

TLS Enables a STARTTLS connection. (See the section on Secure LDAP connections.)

User DN pattern Search pattern to use to match the DN of the user in the LDAP database. The
pattern should contain the placeholder {0} which is injected with the uid of the
user. Example: uid={0}, ou=people. The root DN specified as port of the
Server URL is automatically appended.

User Filter LDAP Filter used to extract User data from LDAP database. Used alternatively to

User Format

User DN pattern and combined with User Format to separate bind and user data
extraction handling. Example: (userPrincipalName={0}). Gets user data
searching for a single record matching the filter. This may contain two
placeholder values: {0}, the full DN of the user, for example

uid=bob, ou=people, dc=acme, dc=com {1}, the uid portion of the full DN,
for example bob.

String formatter used to build username used for binding. Used alternatively to
User DN pattern and combined with User Filter to separate bind and user data
extraction handling. Example: {0} @domain. Binds user with the username built
applying the format. This may contain one placeholder: {0}, the username, for
example bob

Use LDAP groups | Specifies whether to use LDAP groups for role assignment

for authorization

Bind before group | Specifies whether to bind to LDAP server with the user credentials before doing
search group search

Group search base

Group search filter

Relative name of the node in the tree to use as the base for LDAP groups.
Example: ou=groups. The root DN specified as port of the Server URL is
automatically appended. Only applicable when the Use LDAP groups for
authorization( parameter is **checked*.

Search pattern for locating the LDAP groups a user belongs to. This may contain
two placeholder values: {0}, the full DN of the user, for example

uid=bob, ou=people, dc=acme, dc=com {1}, the uid portion of the full DN,
for example bob. Only applicable when the Use LDAP groups for authorization(
parameter is **checked*.

Admin Group Name of the group to be mapped to Administrator role (defaults to
ADMINISTRATOR). Example: ADMIN. Adds the role ROLE_ADMINISTRATOR
if the user belongs to a group named ADMIN (case insensitive)

Group Admin Name of the group to be mapped to Group Administrator role (defaults to

Group GROUP_ADMIN). Example: GROUPADMIN. Adds the role
ROLE_GROUP_ADMIN if the user belongs to a group named GROUPADMIN
(case insensitive)

User Group The user/group service to use for role assignment. Only applicable when the Use

Service LDAP groups for authorization parameter is cleared.

Authentication chain

This section selects the authentication chain. Currently, only one default authentication chain is available.
For further information about the default chain, please refer to Authentication chain.

5.7.3 Passwords

This page configures the various options related to Passwords, the Master password, and Password policies.
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€

Authentication Chain
Available Selected

default -

ElEeleE

Figure 5.90: Selecting the authentication chain

Note: User passwords may be changed in the Users dialog box accessed from the Users, Groups, Roles page.

Active master password provider

This option sets the active master password provider, via a list of all available master password providers.

Passwords

Password settings

Active master password provider

default |Z| Change password

Figure 5.91: Active master password provider

To change the master password click the Change password link.

Change Master Password

Change the GeoServer master password

Master password provider
default

Current password

New password

Confirmation

Change Password Cancel

Figure 5.92: Changing the master password

Master Password Providers

This section provides the options for adding, removing, and editing master password providers.
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€

Master Password Providers
& Add new
@ Remove selected

. Search

[ Name Type

[ defaul Default URL master password provider
Results 1 to 1 {out of 1 tems)

Figure 5.93: Master password provider list

Password policies

This section configures the various Password policies available to users in GeoServer. New password policies
can be added or renamed, and existing policies edited or removed.

By default there are two password policies in effect, default and master. The default password policy,
intended for most GeoServer users, does not have any active password constraints. The master password
policy, intended for the Root account, specifies a minimum password length of eight characters. Password
policies are applied to users via the user/group service.

€

Password Policies
&) Add new
@ Remove selected

[ mName Type
[ default Basic password policy
1 master Basic password policy

Results 1 to 2 (out of 2 tems)
Figure 5.94: List of password policies

Clicking an existing policy enables editing, while clicking the Add new button will create a new password
policy.

5.7.4 Users, Groups, Roles

This section provides the configuration options for User/group services and Role services. In addition, users,
groups, and roles themselves and can be added, edited, or removed. A great deal of configuration can be
accomplished in this section and related pages.

User Group Services

In this menu, user/group services can be added, removed, or edited. By default, there is one user/group
service in GeoServer, which is XML-based. It is encrypted with Weak PBE and uses the default password
policy. It is also possible to have a user/group service based on JDBC, with or without JNDL

Clicking an existing user/group service will enable editing, while clicking the Add new link will configure
a new user/group service.

There are three tabs for configuration: Settings, Users, and Groups.
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New Password Policy

Create and configure a new Password Policy

Basic - Default password policy providing basic options

Name

Settings
[ Must contain a digit
] Must contain an uppercase letter

[T] Must contain a lowercase letter

Minimum length

o

Unlimited password length

Save Cancel

Figure 5.95: Creating a new password policy

Users, Groups, and Roles

Manage user group and role services

User Group Services @
@ Add new
@ Remove selected
-4, Search
[[] Name Type Password Encryption Password Policy
[ defaulk Default XML user/group service Weak PBE default

Results 1 to 1 (out of 1 tems)

Figure 5.96: User/group services
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Note: When creating a new user/group service, the form filled out initially can be found under the Settings

tab.

Add new XML user/group service

To add a new XML user/group service, click the Add new link. XML is the default option. The following
figure shows the configuration options for an XML user/group service.

New User Group Service

Create and configure a new User Group Service

XM! - Default user group service stored as XML
1DBC - User group service stored in database

Name

Passwords

Password encryption
Choose One |Z|
Password policy

Choose One |Z|

Settings
XML filename

[C] Enable scherna validation

File reload interval in milliseconds (0 disables)
0

Save Cancel

Figure 5.97: Adding an XML user/group service

Option Description

Name The name of the user/group service

Password Sets the type of Password encryption. Options are Plain text, Weak PBE, Strong PBE, and

encryption Digest.

Password Sets the password policy. Options are any active password policies as set in the

policy Passwords section.

XML filename | Name of the file that will contain the user and group information. Default is
users.xml in the security/usergroup/<name_of_usergroupservice>
directory.

Enable If selected, forces schema validation to occur every time the XML file is read. This

schema option is useful when editing the XML file by hand.

validation

File reload Defines the frequency (in milliseconds) in which GeoServer will check for changes to

interval the XML file. If the file is found to have been modified, GeoServer will recreate the
user/group database based on the current state of the file. This value is meant to be
set in cases where the XML file contents might change “out of process” and not
directly through the web admin interface. The value is specified in milliseconds. A
value of 0 disables any checking of the file.
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Add new JDBC user/group service

To add a new XML user/group service, click the Add new link, and then the /[DBC option at the top of the

following form. The following figure shows the configuration options for a JDBC user/group service.

New User Group Service

Create and configura 3 new Usar Group Service

XML - Defauk user group service stored as XML
JDBC - User group service stored in database

Name

Passwords

Password encryption
Choose One |Z|
Password policy

Choose One E

Connection
[T] nDI
Driver class name

Choose One |Z|

Connection URL

Username

Password

Test Connection

Database Initialization
[ Create database tables

Data Definition Language (DDL) file

Data Manipulation Language (DML) file

Save Cancel

Figure 5.98: Adding a user/group service via [DBC
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Option Description

Name Name of the JDBC user/group service in GeoServer
Password The method to used to encrypt user passwords
encryption

Password policy
JNDI

Driver class name
Connection URL
Username
Password

Create database
tables

Data Definition
Language (DDL) file

Data Manipulation
Language (DML) file

The policy to use to enforce constraints on user passwords

When unchecked, specifies a direct connection to the database. When checked,
specifies an existing connection located through /NDI.

JDBC driver to use for the database connection

Specifies the JDBC URL to use when creating the database connection
Username to use when connecting to the database

Password to use when connecting to the database

Specifies whether to create all the necessary tables in the underlying database

Specifies a custom DDL file to use for creating tables in the underlying
database, for cases where the default DDL statements fail on the given
database. If left blank, internal defaults are used.

Specifies a custom DML file to use for accessing tables in the underlying
database, for cases where the default DML statements fail on the given
database. If left blank, internal defaults are used.

In addition to the parameters listed above, the following additional parameter will apply when the [NDI

flag is set.

New User Group Service

Create and configure @ new User Group Service

XML - Default user group service stored as XML
JDBC - User group service stored in database

Name

Passwords

Password encryption
Choose One |Z|

Password policy
Choose One |Z|

Connection
INDI

JHDI resource name

Test Connection
Database Initialization
[ Create database tables

Data Definition Language (DDL) file

Data Manipulation Language (DML) file

Save Cancel

Figure 5.99: Adding a user/group service via [DBC with [NDI
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Description
JNDI name used to locate the database connection.

Option

JNDI resource name

Edit user/group service

Once the new user/group service is added (either XML or JDBC), clicking on it in the list of user/group
services will allow additional options to be specified, such as the users and groups associated with the
service.

There are three tabs in the resulting menu: Settings, Users, and Groups. The Settings tab is identical to that
found when creating the user/group service, while the others are described below.

The Users tab provides options to configure users in the user/group service.

XML User Group Service default

Default user group service stored as XML

Settings Users Groups

&) Add new user
@ Remove Selected
@ Remove Selected and remove role associations

Results 1 to 1 (out of 1 ftems) . Search

[ username Enabled Has Attributes

[ admin 4
Results 1 to 1 (out of 1 tems)

Figure 5.100: Users tab

Clicking a username will allow its parameters to be changed, while clicking the Add new link will create a
new user.

Add user
Option Description
User name The name of the user
Enabled When selected, will enable the user to authenticate
Password The password for this user. Existing passwords will be obscured when viewed.

Confirm password
User properties

Group list

Add a new group
Role list

Add a new role
List of current roles
for the user

To set or change the password enter the password twice.

Key/value pairs associated with the user. Used for associating additional
information with the user.

Full list of groups, including list of groups to which the user is a member.
Membership can be toggled here via the arrow buttons.

Shortcut to adding a new group. Also available in the Groups tab.

Full list of roles, including a list of roles to which the user is associated.
Association can be toggled here via the arrow buttons.

Shortcut to adding a new role

List of current roles associated with the user. Click a role to enable editing.
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Add a new user

Specify a new user name, password, properties and associate groups/roles with the user.

User name

Enabled

Password

Confirm password

User properties
Key Value

@ Add

Group list

Available Selected

Ele)

@ Add a new group

Role list

Available Selected

ROLE_ADMINISTRATOR - -

[ ]®]

@ Add a new role

List of current roles for the user

Save Cancel

Figure 5.101: Creating or editing a user

120 Chapter 5. Web Administration Interface



GeoServer User Manual, Release 2.5.x

The Groups tab provides configuration options for groups in this user/group service. There are options to
add and remove a group, with an additional option to remove a group and the roles associated with that
group.

XML User Group Service default

Default user group service stored as XML

Settings Users Groups

@ Add new group
@ Remove Selected

@ Remove Selected and remove role associations
Results 0 to 0 (out of 0 tems) -, Search

[ Groupname Enabled

Results 0 to 0 (out of 0 tems)

Figure 5.102: Groups tab

Add group

Add a new group

Specify a new group name and associate roles with the group.

Group name

Enabled
Role [ist
Available Selected
ROLE_ADMINISTRATOR - -

=)

@ Add a new role

Save Cancel

Figure 5.103: Creating or editing a group
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Option Description

Group The name of the group

name

Enabled When selected the group will be active

Role list Full list of roles, including a list of roles to which the group is associated. Association can
be toggled here via the arrow buttons.

Add a Shortcut to adding a new role

new role

In this menu, user/group services can be added, removed, or edited. By default, there is one user/group
service in GeoServer, which is XML-based. It is encrypted with Weak PBE and uses the default password
policy. It is also possible to have a user/group service based on [DBC with or without JNDI.

Role services

In this menu, role services can be added, removed, or edited. By default, the active role service in GeoServer
is XML-based, but it is also possible to have a role service based on [DBC, with or without JNDL

The Administrator role is called ROLE_ ADMINISTRATOR.

€

Role Services
&) Add new
@ Remove selected

5

[[] Name Type Administrator Role

[ default Default XML role service ROLE_ADMINISTRATOR
Results 1 to 1 (out of 1 tems)

Figure 5.104: Role services

Clicking an existing role service will open it for editing, while clicking the Add new link will configure a
new role service.

There are two pages for configuration: Settings and Roles.

Note: When creating a new role service, the form filled out initially can be found under the Settings tab.

Add new XML role service

To add a new XML role service, click the Add new link. XML is the default option. The following figure
shows the configuration options for an XML role service.
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New Role Service

Create and configure 3 new Role Service

XML - Default role service stored as XML
JDBC - Role service stored in database

Name

Administrator role

Choose One |Z|

Settings
XML filename

[C] Enable scherma validation

File reload interval in milliseconds (0 disables)
0

Save Cancel

Figure 5.105: Adding an XML role service

Option Description

Name The name of the role service

Adminis- | The name of the role that performs the administrator functions

trator

role

XML Name of the file that will contain the role information. Default is roles.xml in the

filename security/role/<name_of_roleservice> directory.

File reload | Defines the frequency (in milliseconds) in which GeoServer will check for changes to the

interval XML file. If the file is found to have been modified, GeoServer will recreate the
user/group database based on the current state of the file. This value is meant to be set in
cases where the XML file contents might change “out of process” and not directly
through the web admin interface. The value is specified in milliseconds. A value of 0
disables any checking of the file.

Add new JDBC role service

To add a new XML role service, click the Add new link, and then the JDBC option at the top of the following
form. The following figure shows the configuration options for a JDBC role service.
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New Role Service

Create and configure 3 new Role Servica

XML - Default role service stored as XML
JDBC - Role service stored in database

Name

Administrator role

Choose One |Z|

Connection
[C] b1
Driver class name

Choose One |Z|

Connection URL

Username

Password

Test Connection

Database Initialization
[ Create database tables

Data Definition Language (DDL) file

Data Manipulation Language (DML) file

Save Cancel

Figure 5.106: Adding a role service via JDBC
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Option

Description

Name
Administrator role
JNDI

Driver class name
Connection URL
Username
Password

Create database
tables

Data Definition
Language (DDL) file

Data Manipulation
Language (DML) file

Name of the JDBC role service in GeoServer

The name of the role that performs the administrator function

When unchecked, specifies a direct connection to the database. When checked,
specifies an existing connection located through /NDI.

JDBC driver to use for the database connection

Specifies the JDBC URL to use when creating the database connection
Username to use when connecting to the database

Password to use when connecting to the database

Specifies whether to create all the necessary tables in the underlying database

Specifies a custom DDL file to use for creating tables in the underlying
database, for cases where the default DDL statements fail on the given
database. If left blank, internal defaults are used.

Specifies a custom DML file to use for accessing tables in the underlying
database, for cases where the default DML statements fail on the given
database. If left blank, internal defaults are used.

In addition to the parameters listed above, the following additional parameter will apply when the [NDI

flag is set.

New Role Service

Create and configure a new Role Service

XML - Default role service stored as XML
JDBC - Role service stored in database

Name

Administrator role

Choose One |Z|

Connection
INDI

JNDI resource name

Test Connection
Database Initialization
[C] Create database tables

Data Definition Language (DDL) file

Data Manipulation Language (DML) file

Save Cancel

Figure 5.107: Adding a role service via [DBC with [NDI

Option

Description

JNDI resource name

JNDI name used to locate the database connection.
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Add new LDAP role service

To add anew LDAP role service, click the Add new link, and then the LDAP option at the top of the following
form. The following figure shows the configuration options for a LDAP role service.

New Role Service

Create and configure a new Role Service

¥ML - Default rale service stored as XML

J2EE - Role service extracting roles from web,xml

JDEC - Role service stored in database

L0247 - Role service shored in LDAP repository

Name

Administrator role
Scegliermne uno v
Group administrator role
Sceglieme uno | v

LDAP Settings
Server URL

[ mns

Group search base

Group user membership search filter

All groups search filter

Filter used to lookup user

Authentication

[[] muthenticate i exiract roles

Save Cancel

Figure 5.108: Adding a role service via LDAP
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Option Description

Name Name of the LDAP role service in GeoServer

Administrator role | The name of the role that performs the administrator function

Group The name of the role that performs the group administrator function

administrator role

Server URL URL for the LDAP server connection. It must include the protocol, host, and
port, as well as the “distinguished name” (DN) for the root of the LDAP tree.

TLS Enables a STARTTLS connection. (See the section on Secure LDAP connections.)

Group search base

Group user
membership search
filter

All groups search
filter

Filter used to
lookup user.

Authenticate to
extract roles

Username

Password

Relative name of the node in the tree to use as the base for LDAP groups.
Example: ou=groups. The root DN specified as port of the Server URL is
automatically appended.

Search pattern for extracting users of a LDAP group a user belongs to. This may
contain some placeholder values: {0}, the username of the user, for example
bob. {1}, the full DN of the user, for example uid=bob, ou=users. To use this
placeholder, the Filter used to lookup user needs to be defined, so that the dn of a
user can be extracted from its username.

Search pattern for locating the LDAP groups to be mapped to GeoServer roles
inside the Group search base root node

optional filter used to extract a user dn, to be used together with Group user
membership search filter when the {1} placeholder is specified. This may contain a
placeholder value: {0}, the username of the user, for example bob.

When checked all LDAP searches will be done in authenticated mode, using the
credentials given with the Username and Password options

Username to use when connecting to the LDAP server. Only applicable when the
Authenticate to extract roles parameter is checked.

Password to use when connecting to the LDAP server. Only applicable when the
Authenticate to extract roles parameter is checked.

Edit role service

Once the new role service is added (either XML or JDBC), clicking it in the list of role services will allow
the additional options to be specified, such as the roles associated with the service.

There are two tabs in the resulting menu: Settings and Roles. The Settings tab is identical to that found when
creating the role service, while the Roles tab is described below.

XML Role Service default

Default role service stored as XML

Settings Roles

& Add new role
@ Remove Sefected

Results 1 to 1 (out of 1 items) . Search

Role Parent Parameters

ROLE_ADMINISTRATOR

Results 1 to 1 (out of 1 tems)

Figure 5.109: Roles tab

Clicking a role will allow its parameters to be changed, while clicking the Add new link will create a new
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role.
Add role
Add a new role
Specify a new role name and associate parent roles and role parameters
Anonymous Role
Rolename
|
Parent roles
[=]
Role parameters
Key Value
@ add
Save Cancel
Figure 5.110: Creating or editing a role
Option Description
Role name The name of role. Convention is uppercase, but is not required.
Parent roles The role that this role inherits. See the section on Roles for more information on
inheritance.
Role Key/value pairs associated with the role. Used for associating additional information
parameters with the role.
5.7.5 Data

This section provides access to security settings related to data management and Layer security. Data access

is granted to roles, and roles are granted to users and groups.

Rules

There are two rules available by default, but they don’t provide any restrictions on access by default. The
firstrule x . » . r, applied to all roles, states that any operation in any resource in any workspace can be read.
The second rule, » . » . w, also applied to all roles, says the same for write access.

Clicking an existing rule will open it for editing, while clicking the Add a new rule link will create a new

rule.
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Data Security

Manage data security: edit, add and remove access rules
@ Add new rule
@ Remove Selected(s)

Results 1 to 2 (out of 2 tems)

[l Rule path Roles
D *.*.r *
D = * B

Results 1 to 2 (out of 2 tems)

Figure 5.111: Rules for data access

New data access rule

Configure a new data access rule

Workspace

. [=]
Layer

*[=]
Access mode

Read |Z|

Role list

Grant access to any role

o

Available Selected

ROLE_ADMINISTRATOR - -

)

@ Add a new role

Save Cancel

Figure 5.112: Creating a new rule
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Option Description

Workspace Sets the allowed workspace for this rule. Options are * (all workspaces), or the name of
each workspace.

Layer Sets the allowed layer for this rule. Options are « (all layers), or the name of each layer

in the above workspace. Will be disabled until the workspace is set.
Access mode | Specifies whether the rule refers to either Read or Write mode
Grant access | If selected, the rule will apply to all roles, with no need to specify
to any role
Role list Full list of roles, including a list of roles to which the rule is associated. Association can
be toggled here via the arrow buttons. This option is not applied if Grant access to any
role is checked.

Add a new Shortcut to adding a new role

role

Catalog Mode

This mode configures how GeoServer will advertise secured layers and behave when a secured layer is
accessed without the necessary privileges. There are three options: HIDE, MIXED, and CHALLENGE. For
further information on these options, please see the section on Layer security.

Catalog Mode
@ HIDE

) MIXED

(7) CHALLENGE

Figure 5.113: Catalog mode

5.7.6 Services

This section provides access to the settings for Service Security. GeoServer can limit access based on OWS
services (WFS, WMS, etc.) and their specific operations (GetCapabilities, GetMap, and so on).

By default, no service-based security is in effect in GeoServer. However rules can be added, removed, or
edited here.

Service access rules list

Manage service level security: edit, add and remove access rules
&) Add new rule
@ Remove selected

Results 0 to 0 (out of 0 ftems) . Search

[ Rule path Roles

Results 0 to 0 (out of 0 items)

Figure 5.114: Service access rules list

Clicking the Add a new rule link will create a new rule.
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New service access rule

Configure a new service access rule

Service

Method

Role fist

Grant access to any role

O

Available Selected
ROLE_ADMINISTRATOR B -

2]
e

&) Add a new role

Save Cancel

Figure 5.115: New service rule

Option Description

Service Sets the OWS service for this rule. Options are *, meaning all services, wcs, wfs, or
wms.

Method Sets the specific operation for this rule. Options depend on the Service, but include *,

Grant access
to any role
Role list

Add a new
role

meaning all operations, as well as every service operation known to GeoServer, such as
Capabilities, Transaction, GetMap, and more.
If selected, the rule will apply to all roles (no need to specify which ones)

Full list of roles, including a list of roles to which the rule is associated. Association can
be switched here via the arrow buttons. This option is not applied if Grant access to any
role is checked.

Shortcut to adding a new role

5.7.7 File Browsing

The GeoServer web admin employs a file browser dialog that will expose locations of the file system other
than the GeoServer directory. These locations include the root of the file system and the users home direc-
tory. In highly secure and multi-tenant environments disabling this feature may be desired.

The property GEOSERVER_FILEBROWSER_HIDEFS can be used to disable this functionality. When set to
true only the GeoServer data directory will be exposed through the file browser.

The property is set through one of the standard means:

® web.xml

5.7. Security
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<context-param>
<param-name>GEOSERVER_FILEBROWSER_HIDEFS</param—-name>
<param-value>true</param-value>

</context-param>

¢ System property

—DGEOSERVER_FILEBROWSER_HIDEFS=true

¢ Environment variable

export GEOSERVER_FILEBROWSER_HIDEFS=true

5.8 Demos

This page contains helpful links to various information pages regarding GeoServer and its features. You do
not need to be logged into GeoServer to access this page.

GeoServer Demos
Collection of GeoServer demo applications and tools

* Der 15 Example requests for GeoServer (using the TestServiet).
® SRS List List of all SRS known to GeoServer

Figure 5.116: Demos page

5.8.1 Demo Requests

This page has example WMS, WCS and WES requests for GeoServer that you can use, examine, and change.
Select a request from the drop down list.

Demo requests

Exampit requests for GeoServer (using the TestServiel), Select o request frem the drop down list, and then hit 'Change', This will display the reg
Hit submit to send the request to GeoServer.

Request [Chw:e One = |
URL WCS_describeCoverage.xml
WCS_getCapabilities.xml
WCS_gerC overage. xml
WFS_describeFeatureType-1.0.xml
WFS_describeFearureType-1_1.xml
WFS_getCapabilities-1.0.xml
WFS_gerCapabilities-1.1.xml
tFeat L.0.xml
1.1.xml
re880X-1.0.xml
reB80X-1.1.xml

Bady re 880X, url
Berween-1.0.0ml
gerween-1.1xml
etween.url
reBerweenCOLurl
:‘:-"IL: Password

Submit

Figure 5.117: Selecting demo requests
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Both Web Feature Service (Web Feature Service) as well as Web Coverage Service (Web Coverage Service)
requests will display the request URL and the XML body. Web Map Service (Web Map Service) requests will
only display the request URL.

Demo requests

Exampie requests for GeoServer (using the TestServiet), Sehect @ request from the drop down list, and then hit ‘Change’, This will display the request url (and bod
Hit submit to send the request to GeoSenver.

Request  WFS_describeFeatureType- 1. Lxml _—|

URL hrtp:/ flocalhost: 8090/ geoserver_latest/wis
<1-- A sample describe reguest. The schema is generated automatically by -->
<l-- GeoServer. You can modify the schema with the web interface to hide -->
<l-- and/or require certain attributes. -->
€l

Typel e>" tag below to the name of ancther
et, you can see the GML Schema for that layer.
This will have all the column names and types.

If you change the "<TypelN
di

The getCap

Body

xming="heip: /fwww.opengis.netfufs”

:stopp="http://www.openplans.org/topp”
x81:schemalocation="http://www.opengis.net/wfs http://schemas.opengis.net/wfs/l.1.0/wfs.xsd™>
<TypeName>topp:states</Typelame>
user admin Password vesenssas
Name
Submit

Figure 5.118: WFS 1.1 DescribeFeatureType sample request

Click Submit to send the request to GeoServer. For WES and WCS requests, GeoServer will automatically
generate an XML reponse.

Demo requests

Exampie requests for GeoServer (using the TestServict). Seiect a request from the drop down list, and then hit ‘Change'. This will disolay the request url (2nd body ¥ an i request).
Hit submit to send the regg™ )

This XML file does not appear to have any style information associated with it. The document tree is shown below.
Roquest | WFS_describel

URL i boealnol
= <xsd:schema elementFormDefault="qualificd” targetNamespace="htip://www.openplans orgtopp™>
- <xsd:import namespace="http:/fwww.opengis net/gml” schemaLocation="hiutp:/localhost: B0/ geoserver_latest'schemas
fgmli3.1. 1ibase/gml.xsd ">
= <xsd:complexType name="stalcsType™>
— <xsd:complexContent>
= <xsd:extension base="gml:AbstractFeature Type">
= <xsdisequence>
<xsd:element maxQocurs="1" minOccurs="0" name="thc_geom" nillable="truc”
type="gml: MultiSurfaceProperty Type"/>
<xsd:element maxOccurs="1" minOccurs="0" name="5TATE_NAME" nillable="truc" type="xsd string"/>
<xsdrelement maxQocurs="1" minQOccurs="0" name="STATE_FIPS" nillable="truc" type="xsd:string"/>
<xsd:element maxQccurs="1" minOccurs="0" name="5UB_REGION" nillable="truc" type="xsd:string"/>
<xsd:element maxQOccurs="1" minOccurs="0" name="5TATE_ABBR" nillable="truc" type="xsd:string"/>
i LeEEry <xsd:element maxQocurs="1" minOccurs="0" name="LAND_KM" nillable="truc" type="xsd:doublc" /> L
—— <xsd:element maxOccurs="1" minOccurs="0" name="WATER_KM" nillable="truc" type="xsd:double" />
<xsd:element maxOccurs="1" minOccurs="0" name="FPERSONS" nillable="truc" type="xsd:double"/>
fadmin <xsdselement maxOccurs="1" minOccurs="0" name="FAMILIES" nillable="truc" type="xsd:double"/>
<xsd:element maxOccurs="1" minOccurs="0" name="HOUSHOLD" nillable="truc" type="xsd:double"/>
Submit <xsd:element maxOccurs="1" minOccurs="0" nume="MALE" nillable="truc" type="xsd:double />
<xsd:element maxOcocurs="1" minOccurs="0" name="FEMALE" nillable="truc" type="xsd:double"/>
<xsd:element maxOocurs="1" minOccurs="0" name="WORKERS" nillable="truc” type="xsd:double" />
<xsd:element maxOccurs="1" minOccurs="0" name="DRVALONE" nillable="truc" type="xsd:double"/>

f

<xsd:element maxOccurs="1" minOcecurs="0" name="CARPOOL" nillable="truc" type="xsd:double"/> H
<xsdrelement maxOccurs="1" minOccurs="0" name="PUBTRANS" nillable="truc" type="xsd:double"/>
<xsdelement maxOeenrs="1" minOeenrs="1" name="FMPLOYED" nillable="trie" tyne="xsd-donhle" /> 1

Figure 5.119: XML reponse from a WFS 1.1 DescribeFeatureType sample request

Submitting a WMS GetMap request displays an image based on the provided geographic data.

WMS GetFeaturelnfo requests retrieve information regarding a particular feature on the map image.
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-118.12500, 47.50000

Figure 5.120: OpenLayers WMS GetMap request

liet). Sedect a request from the drop down list, and then hit ‘Change’, This will display the request url (and &

Demo requests
E " for GeoS: (using the T OpenLayers map preview
Hit submit to send the request to GeoServer.
Regquest | WMS_getMap Openlayers.urd
URL http:/ /localhost: 8090/ geaserver,
Body
Scale=1: 50M
Click on the map to get feature info
ueer L ein
Name
Submit
Demo requests
Example requests for {using the
Hit submit to send the request to GeoServer.
Results for FeatureType 'sStates’
Request |WMS_feawrelnfourd || eeeea S—
the geom = [GEOMETRY (MultiPolygon) with 153 points]
URL Ittp://localhest 8090 /geaserver | STATE NAME < Azizena
STATE_FIPS = 04
[ SUB_REGION = Mtn
STATE_ABBR = AL
LAND KM = 294333.462
WATER_KM = 942,772
PERSONS = 3665228.0
FAMILIES = 940106.0
HOUSHOLD = 1368843.0
MALE = 1E10691.0
FEMALE = 1854537.0
B WORKERS = 1358263.0
DRVALOKE = 1178320.0
CARPOOL = 239083.0
PUBTRAKS = J2856.0
EMPLOYED = 1603886.0
= 123902.0
SERVICE = 455896.0
MANUAL = 183100.0
P MALE = 0.494
P_FEMALE = 0.506
User dmin SAMP_POP = 468178.0
Name -~ - ==
Submit

Figure 5.121

: WMS GetFeaturelnfo request
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5.8.2 SRS

GeoServer natively supports almost 4,000 Spatial Referencing Systems (SRS), also known as projections,
and more can be added. A spatial reference system defines an ellipsoid, a datum using that ellipsoid,
and either a geocentric, geographic or projection coordinate system. This page lists all SRS info known to
GeoServer.

SRS List

List of SRS known o GeoServer You can choose the authority, filter based on the code and descrigtion, and gather details on each code

2/ 3 4 5|6 7 8| 9|10 >  >> Resultslto?s(outof 3511 temns) Search
Code Description
2000 Anguilla 1957 [ British West Indies Grid
2001 Antigua 1943 [ British West Indies Grid
2002 Dominica 1945 / British West Indies Grid
2003 Grenada 1953 f British West Indies Grid
2004 Montserrat 1958 / British West Indies Grid
2005 St. Kitts 1955 / British West Indies Grid
2006 St Lucla 1955 / British West Indies Grid
2007 St Vincent 45 [ British West Indies Grid
2008 NAD27(CGQ77) | SCoPQ zone 2
2009 NAD27(CGQTT) { SCoPQ 2one 3
2010 NAD27(CGQ7T) | SCoPQ zone 4
2011 NAD27(CGQ7T) | 5CoPQ zone 5
2012 NAD27(CGQ77) / SCoPQ zone 6
2013 NAD27(CGQ7T) | SCoPQ zone 7
2014 NAD27(0GQ77) | 5CoPQ 2one B

Figure 5.122: Listing of all Spatial Referencing Systems (SRS) known to GeoServer

The Code column refers to the unique integer identifier defined by the author of that spatial reference sys-
tem. Each code is linked to a more detailed description page, accessed by clicking on that code.

EPSG:2000

Description

Anguilla 1957 / British West Indies Grid

WKT

PROJCS [ “Anguill / British West Indies Grid®,

)", 6378249_145, 293.465, AUTHORITY[EPSG™."7812°]].

*.*8901°1) .

AXIS["Geodetic 1
AUTHORITY[“EPSG™, "
PROJECTION["Transw
PARAMETER[ . -62.9].
PARAMETER[ "1 of_ . 8.9],
PARAMETER["scale_factor™, 8.9895].
false_casting™., 480089.9].
“false_northing®, 8.8),
. 1.8].

AXIS("Easting™. EAST].
AXIS(“Nerthimg™ . NORTH].
AUTHORITY[ “EPSG" .~ 2888"])

. AUTHORITY([*EPSG"."9887"]].

Area of validity

Figure 5.123: Details for SRS EPSG:2000

The title of each SRS is composed of the author name and the unique integer identifier (code) defined by the
Author. In the above example, the author is the European Petroleum Survey Group (EPSG) and the Code
is 2000. The fields are as follows:
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Description—A short text description of the SRS
WKT—A string describing the SRS. WKT stands for “Well Known Text”
Avrea of Validity—The bounding box for the SRS
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Working with Vector Data

This section discusses the vector data sources that GeoServer can access.

The standard GeoServer installation supports the loading and serving of the following data formats:

6.1 Shapefile

A shapefile is a popular geospatial vector data format.

Note: While GeoServer has robust support for the shapefile format, it is not the recommended format
of choice in a production environment. Databases such as PostGIS are more suitable in production and

offer better performance and scalability. See the section on Running in a Production Environment for more
information.

6.1.1 Adding a shapefile

A shapefile is actually a collection of files (with the extensions: .shp, .dbf, .shx, .prJj, and sometimes
others). All of these files need to be present in the same directory in order for GeoServer to accurately read
them. As with all formats, adding a shapefile to GeoServer involves adding a new store to the existing
Stores through the Web Administration Interface.

Warning: The . prj file, while not mandatory, is strongly recommended when working with GeoServer
as it contains valuable projection info. GeoServer may not be able to load your shapefile without it!

To begin, navigate to Stores — Add a new store — Shapefile.
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New Vector Data Source

Shapefie
ESRIitrn) Shapefies (*.shp)

Basic Store Info

Workspace
cite

Data Source Name

Description

Enabled

Connection Parameters
URL

file:datalexample.extension

namespace

cite: <http:/fvwnw.opengeospatial net/cite>

MW create spatial index

charset

150-8859-1

M rmemory mapped buffer

Save Cancel

Figure 6.1: Adding a shapefile as a store
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Option Description

Workspace Name of the workspace to contain the store. This will also be the prefix of
the layer created from the store.

Data Source Name Name of the shapefile as known to GeoServer. Can be different from the

filename. The combination of the workspace name and this name will be
the full layer name (ex: topp:states).

Description Description of the shapefile/store.
Enabled Enables the store. If unchecked, no data in the shapefile will be served.
URL Location of the shapefile. Can be an absolute path (such as

file:C:\Data\shapefile.shp) or a path relative to the data directory
(suchas file:data/shapefile.shp.

namespace Namespace to be associated with the shapefile. This field is altered by
changing the workspace name.

create spatial index Enables the automatic creation of a spatial index.

charset Character set used to decode strings from the . dbf file.

memory mapped buffer Enables the use of memory mapped I/O, improving caching of the file in

Cache and reuse memory memory. Turn off on Windows servers.

maps

When finished, click Save.

6.1.2 Configuring a shapefile layer

Shapefiles contain exactly one layer, which needs to be added as a new layer before it will be able to be
served by GeoServer. See the section on Layers for how to add and edit a new layer.

6.2 Directory of spatial files

The directory store automates the process of loading multiple shapefiles into GeoServer. Loading a direc-
tory that contains multiple shapefiles will automatically add each shapefile to GeoServer.

Note: While GeoServer has robust support for the shapefile format, it is not the recommended format
of choice in a production environment. Databases such as PostGIS are more suitable in production and

offer better performance and scalability. See the section on Running in a Production Environment for more
information.

6.2.1 Adding a directory

To begin, navigate to Stores — Add a new store — Directory of spatial files.
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New Vector Data Source

Directory of spatial fles
Takes a directory of spatial data files and exposes it as a data store

Basic Store Info

Workspace
cite j

Data Source Name

Description

B Enabled

Connection Parameters
URL

file:datalexample.extension

namespace

cite: <http:/fvwnw.opengeospatial net/cite> j

Save Cancel

Figure 6.2: Adding a directory of spatial files as a store

Option Description
Workspace | Name of the workspace to contain the store. This will also be the prefix of all of the layer
names created from shapefiles in the store.

Data Name of the store as known to GeoServer.

Source

Name

Descrip- Description of the directory store.

tion

Enabled Enables the store. If disabled, no data in any of the shapefiles will be served.
URL Location of the directory. Can be an absolute path (such as

file:C:\Data\shapefile_directory) or a path relative to the data directory (such
as file:data/shapefile_directory.

namespace | Namespace to be associated with the store. This field is altered by changing the workspace
name.

When finished, click Save.

6.2.2 Configuring shapefiles

All of the shapefiles contained in the directory store will be loaded as part of the directory store, but they
will need to be individually configured as new layers they can be served by GeoServer. See the section on
Layers for how to add and edit new layers.
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6.3 Java Properties

The Properties data store provides access to one or more feature types (layers) stored in Java property
files; these are plain text files stored on the local filesystem. The Properties data store was never intended
to be shipped with GeoServer. It originated in a GeoTools tutorial, and later found widespread use by
developers in automated tests that required a convenient store for small snippets of data. It slipped into
GeoServer through the completeness of the packaging process, and was automatically detected and offered
to users via the web interface. The Property data store has proved useful in tutorials and examples.

* We do not recommend the use the Properties data store for large amounts of data, with either many
features or large geometries. Its performance will be terrible.

¢ For small data sets, such as collections of a few dozen points, you may find it to be satisfactory. For
example, if you have a few points you wish to add as an extra layer, and no convenient database in
which store them, the Properties data store provides a straightforward means of delivering them.

e Changes to a property file are immediately reflected in GeoServer responses. There is no need to
recreate the data store unless the first line of a property file is changed, or property files are added or
removed.

6.3.1 Adding a Properties data store

By default, Properties will be an option in the Vector Data Sources list when creating a new data store.

Vector Data Sources

[d Properties - Alows access to Java Property fles containing Feature information

Figure 6.3: Properties in the list of vector data stores

6.3.2 Configuring a Properties data store

Option Description

Workspace Sets the namespace prefix of the feature types (layers) and their properties

Data Source | Unique identifier to distinguish this data store

Name

Description | Optional text giving a verbose description of the data store

Enabled Features will be delivered only if this option is checked

directory Filesystem path to a directory containing one or more property files, for example
/usr/local/geoserver/data/ex

Every property file TYPENAME.properties in the designated directory is served as a feature type
TYPENAME (the name of the file without the . properties), in the namespace of the data store.

Before a feature type (layer) can be used, you must edit it to ensure that its bounding box and other metadata
is configured.

6.3.3 Property file format

The property file format is a subset of the Java properties format: a list of lines of the form KEY=VALUE.

This example stations.properties defines four features of the feature type (layer) stations:
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New Vector Data Source

Properties
Allowes access to Jawa Property files containing Feature information

Basic Store Info
Workspace

cite j

Data Source Name

Description

B Enabled

Connection Parameters

directory

namespace
http:/ /'www.opengeospatial.net, cite

Save Cancel

Figure 6.4: Configuring a Properties data store

_=id:Integer,code:String, name:String, location:Geometry:srid=4326
stations.27=27|ALIC|Alice Springs|POINT (133.8855 -23.6701)
stations.4=4|NORF |Norfolk Island|POINT(167.9388 -29.0434)
stations.12=12|COCO|Cocos|POINT (96.8339 -12.1883)
stations.31=31|ALBY|Albany|POINT (117.8102 -34.9502)

* Blank lines are not permitted anywhere in the file.

¢ The first line of the property file begins with _= and defines the type information required to interpret
the following lines.

— Comma separated values are of the form NAME : TYPE

Names are the property name that are used to encode the property in WES responses.

Types include Integer, String, Float, and Geometry

Geometry can have an extra suffix : srid=XXXX that defines the Spatial Reference System by its
numeric EPSG code. Note that geometries defined in this way are in longitude/latitude order.

* Subsequent lines define features, one per line.

— The key before the = is the feature ID (fid or gml:id in WFS responses). Each must be an
NCName.

— Feature data follows the = separated by vertical bars (|). The types of the data must match the
declaration on the first line.

— Leave a field empty if you want it to be null; in this case the property will be ignored.

Note that in this example srid=4326 sets the spatial reference system (SRS) to EPSG: 4326, which is
by convention in longitude/latitude order when referred to in the short form. If you request these fea-
tures in GML 3 you will see that GeoServer correctly translates the geometry to the URN form SRS
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urn:x-ogc:def:crs:EPSG: 4326 in latitude/longitude form. See the WFS page for more on SRS axis
order options.

Other data sources are supplied as GeoServer extensions. Extensions are downloadable modules that add
functionality to GeoServer. Extensions are available at the GeoServer download page.

Warning: The extension version must match the version of the GeoServer instance.

6.4 GML

Note: GeoServer does not come built-in with support for GML; it must be installed through an extension.
Proceed to Installing the GML extension for installation details.

Warning: Currently the GML extension is unmaintained and carries unsupported status. While still
usable, do not expect the same reliability as with other extension.

Geographic Markup Language (GML) is a XML based format for representing vector based spatial data.

6.4.1 Supported versions

Currently GML version 2 is supported.

6.4.2 Installing the GML extension

1. Download the GML extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/11ib directory of the GeoServer installation.

6.4.3 Adding a GML data store

Once the extension is properly installed GML will be an option in the Vector Data Sources list when creating
a new data store.

Vector Data Sources

[d GML - Read only data store for validating gl 2% data

Figure 6.5: GML in the list of vector data stores

6.4.4 Configuring a GML data store

6.5 VPF
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New Vector Data Source

GML
Read only data store for validating gl 2.x data

Basic Store Info
Workspace

cite

Data Source Name

Description

Enabled

Connection Parameters
URL

file:datalexample. extenzion

Save Cancel

Figure 6.6: Configuring a GML data store

Note: GeoServer does not come built-in with support for VPF; it must be installed through an extension.
Proceed to Installing the VPF extension for installation details.

Vector Product Format (VPF) is a military standard for vector-based digital map products produced by the
U.S. Department of Defense. For more information visit The National Geospatial-Intelligence Agency.

6.5.1 Installing the VPF extension

1. Download the VPF extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/11ib directory of the GeoServer installation.

6.5.2 Adding a VPF file

Once the extension is properly installed Vector Product Format Library will be an option in the Vector Data
Sources list when creating a new data store.

Vector Data Sources

wector Product Formnat Library - Wector Product Format Library data store implermentation,

Figure 6.7: VPF in the list of new data sources
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New Vector Data Source

wector Product Format Library
wector Product Format Library data store implernentation.

Basic Store Info
Workspace

cite

Data Source Name

Description

Enabled

Connection Parameters
URL

file:datalexample. extenzion

Save Cancel
Figure 6.8: Configuring a VPF data store

6.5.3 Configuring a VPF data store

6.6 Pregeneralized Features

Note: GeoServer does not come built-in with support for Pregeneralized Features; it must be installed
through an extension.

6.6.1 Installing the Pregeneralized Features extension

1. Download the Pregeneralized Features extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/11ib directory of the GeoServer installation.

6.6.2 Adding a Pregeneralized Features data store

If the extension is properly installed, Generalized Data Store will be listed as an option when creating a new
data store.

Vector Data Sources

[d Generalizing data store - Data store supporting generalized geormetries

Figure 6.9: Generalized Data Store in the list of vector data stores
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6.6.3 Configuring a Pregeneralized Features data store

New Vector Data Source

Generalizing data store
Data store supporting generalized geometries

Basic Store Info
Workspace

cite

Data Source Name

Description

Enabled

Connection Parameters

RepositoryClassName

org.geotools.data.gen.DSFinderRepositany

GeneralizationInfosProviderClassName

org.geotools.data.gen.info. GeneralizationinfozProviderl

GeneralizationInfosProviderParam

namespace
http:/ /www.opengeospatial.net /cite

Save Cancel

Figure 6.10: Configuring a Pregeneralized Features data store

For a detailed description, look at the Tutorial

146 Chapter 6. Working with Vector Data



CHAPTER 7

Working with Raster Data

This section discusses the raster (coverage) data sources that GeoServer can access.

The standard GeoServer installation supports the loading and serving of the following data formats:

7.1 GeoTIFF

A GeoTIFF is a

georeferenced TIFF (Tagged Image File Format) file.

7.1.1 Adding a GeoTIFF data store

By default, GeoTIFF will be an option in the Raster Data Sources list when creating a new data store.

Raster Data Sources

GenTIFF - Tagged Image File Format with Geographic information

Figure 7.1: GeoTIFF in the list of raster data stores

7.1.2 Configuring a GeoTIFF data store

Option
Workspace

Data
Source
Name
Descriptio
Enabled

URL

Description
Name of the workspace to contain the GeoTIFF store. This will also be the prefix of the
raster layer created from the store.
Name of the GeoTIFF as it will be known to GeoServer. This can be different from the
filename. The combination of the workspace name and this name will be the full layer
name (ex: world:landbase)

n A full free-form description of the GeoTIFF store.
If checked, it enables the store. If unchecked (disabled), no data in the GeoTIFF will be
served from GeoServer.
Location of the GeoTIFF file. This can be an absolute path (such as
file:C:\Data\landbase.tif) or a path relative to GeoServer’s data directory (such
asfile:data/landbase.tif).
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Add Raster Data Source

Description

GeaTIFF
Tagged Image File Format with Geographic information

Basic Store Info
Workspace

cite

Data Source Name

Description

Enahled

Connection Parameters
URL

file:datalexample. extension

Save Cancel

Figure 7.2: Configuring a GeoTIFF data store

7.2 GTOPO30

GTOPO30 is a Digital Elevation Model (DEM) dataset with a horizontal grid spacing of 30 arc seconds.

Note: Anexample of a GTOPO30 canbe found at http://edc.usgs.gov/products/elevation/gtopo30/gtopo30.html

7.2.1 Adding a GTOPO30 data store

By default, GTOPO30 will be an option in the Raster Data Sources list when creating a new data store.

Raster Data Sources

Gtopo30 - Gtopo30 Coverage Format

Figure 7.3: GTOPOS30 in the list of raster data stores

7.2.2 Configuring a GTOPO30 data store

Option Description
Workspace

Data Source Name
Description
Enabled

URL
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Add Raster Data Source

Description

Gtopo3n
Gtopo30 Coverage Format

Basic Store Info
Workspace

cite

Data Source Name

Description

Enabled

Connection Parameters
URL

file:datalexample.extenszion

Save Cancel

Figure 7.4: Configuring a GTOPO30 data store

7.3 Worldimage

A world file is a plain text file used to georeference raster map images. This file (often with an extension
of . jgw or .tfw) accompanies an associated image file (. jpg or .tif). Together, the world file and the
corresponding image file is known as a WorldImage in GeoServer.

7.3.1 Adding a Worldimage data store
By default, WorldImage will be an option in the Raster Data Sources list when creating a new data store.

Raster Data Sources

wWorldimage - A raster file accompanied by a spatial data file

Figure 7.5: WorldImage in the list of raster data stores

7.3.2 Configuring a Worldimage data store

Option Description
Workspace

Data Source Name
Description
Enabled

URL
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Add Raster Data Source

Description

WorldIrmage
A raster file accompanied by a spatial data file

Basic Store Info
Workspace

cite j

Data Source Mame

Description

B Enabled

Connection Parameters
URL

file:datalexample. extension

Save Cancel

Figure 7.6: Configuring a WorldImage data store

7.4 ImageMosaic

The ImageMosaic data store allows the creation of a mosaic from a number of georeferenced rasters. The
plugin can be used with GeoTIFFs, as well as rasters accompanied by a world file (. pgw for PNG files,
. jgw for JPG files, etc.).

The “Mosaic” operation creates a mosaic of two or more source images. This operation could be used for
example to assemble a set of overlapping geospatially rectified images into a contiguous image. It could
also be used to create a montage of photographs such as a panorama.

The best current source of information on configuring an ImageMosiac is the tutorial: Using the ImageMosaic
plugin.

7.4.1 Adding an ImageMosaic data store

By default, ImageMosaic will be an option in the Raster Data Sources list when creating a new data store.

Raster Data Sources

Imagetosaic - Image miosaicking plugin

Figure 7.7: ImageMosaic in the list of raster data stores
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Add Raster Data Source

Description

Irnagetosaic
Image mosaicking plugin

Basic Store Info
Workspace

cite

Data Source Name

Description

Enabled

Connection Parameters
URL

file:datalexample.extenszion

Save Cancel

Figure 7.8: Configuring an ImageMosaic data store

7.4.2 Configuring an ImageMosaic data store

Option Description
Workspace

Data Source Name
Description
Enabled

URL

Other data sources are supplied as GeoServer extensions. Extensions are downloadable modules that add
functionality to GeoServer. Extensions are available at the GeoServer download page.

Warning: The extension version must match the version of the GeoServer instance.

7.5 ArcGrid

ArcGrid is a coverage file format created by ESRI.

7.5.1 Adding an ArcGrid data store

By default, ArcGrid will be an option in the Raster Data Sources list when creating a new data store.

Raster Data Sources

ArcErid - Arc Grid Coverage Format

Figure 7.9: ArcGrid in the list of raster data stores
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7.5.2 Configuring a ArcGrid data store

Add Raster Data Source

Description

ArcGrid
Arc Grid Coverage Format

Basic Store Info
Workspace

cite

Data Source Name

Description

Enabled

Connection Parameters
URL

file:datalexample. extenzion

Save Cancel

Figure 7.10: Configuring an ArcGrid data store

Option Description
Workspace

Data Source Name
Description
Enabled

URL

7.6 GDAL Image Formats

GeoServer can leverage the Imagel/O-Ext GDAL libraries to read selected coverage formats. GDAL is able
to read many formats, but for the moment GeoServer supports only a few general interest formats and
those that can be legally redistributed and operated in an open source server.

The following image formats can be read by GeoServer using GDAL:
e DTED, Military Elevation Data (.dt0, .dt1, .dt2): http://www.gdal.org/frmt_dted.html
e EHdr, ESRI .hdr Labelled: <http://www.gdal.org/frmt_various.html#EHdr>
e ENVI, ENVI .hdr Labelled Raster: <http://www.gdal.org/frmt_various.htmI#ENVI>
e HFA, Erdas Imagine (.img): <http://www.gdal.org/frmt_hfa html>
e JP2MrSID, JPEG2000 (jp2, .j2k): <http://www.gdal.org/frmt_jp2mrsid.html>
¢ MrSID, Multi-resolution Seamless Image Database: <http://www.gdal.org/frmt_mrsid.html>
e NITF: <http://www.gdal.org/frmt_nitf.html>
e ECW, ERDAS Compressed Wavelets (.ecw): <http://www.gdal.org/frmt_ecw.html>
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e JP2ECW, JPEG2000 (.jp2, .j2k): http://www.gdal.org/frmt_jp2ecw.html
* AIG, Arc/Info Binary Grid: <http://www.gdal.org/frmt_various.htmI#AIG>
¢ JP2KAK, JPEG2000 (.jp2, .j2k): <http://www.gdal.org/frmt_jp2kak.htmlI>

7.6.1 Installing GDAL extension

From GeoServer version 2.2.x, GDAL must be installed as an extension. To install it:
1. Navigate to the GeoServer download page

2. Find the page that matches the version of the running GeoServer.

Warning: Be sure to match the version of the extension with that of GeoServer, otherwise errors
will occur.

3. Download the GDAL extension. The download link for GDAL will be in the Extensions section under
Coverage Store.

4. Extract the files in this archive to the WEB-INF/1ib directory of your GeoServer installation.

Moreover, in order for GeoServer to leverage these libraries, the GDAL (binary) libraries must be installed
through your host system’s OS. Once they are installed, GeoServer will be able to recognize GDAL data
types. See bloe for more information.

Installing GDAL native libraries
The ImagelO-Ext GDAL plugin for geoserver master uses ImagelO-Ext 1.1.7 whose artifacts can be down-
loaded from here.

Browse to the native and then gdal directory for the link. Now you should see a list of artifacts that can be
downloaded. We need to download two things now:

1. The CRS definitions
2. The native libraries matching the target operating system
Let’s now install the CRS definitions.
¢ Click on the “gdal_data.zip” to download the CRS definitions archive.
¢ Extract this archive on disk and place it in a proper directory on your system.

* Create a GDAL_DATA environment variable to the folder where you have extracted this file. Make
also sure that this directory is reachable and readable by the application server process’s user.

We now have to install the native libraries.

* Assuming you are on a 64 bits Ubuntu 11 Linux Operating System (as an instance), click on the
linux folder and then on “gdal192-Ubuntull-gcc4.5.2-x86_64.tar.gz” to download the native libraries
archive (Before doing this, make sure to read and agree with the ECWEULA if you intend to use
ECW).

¢ Extract the archive on disk and place it in a proper directory on your system.

Warning: If you are on Windows, make sure that the GDAL DLL files are on your
PATH. If you are on Linux, be sure to set the LD_LIBRARY_PATH environment variable
to refer to the folder where the SOs are extracted.
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Note: The native libraries contains the GDAL gdalinfo utility which can be used to test
whether or not the libs are corrupted. This can be done by browsing to the directory where

the libs have been extracted and performing a gdalinfo command with the formats options
that shows all the formats supported. Moreover the package contains also a Java versions
of the gdalinfo utility to check also the Java bindings correct functioning (you can see a .bat
script for Windows and .sh for Linux).

Once these steps have been completed, restart GeoServer. If all the steps have been performed correctly,
new data formats will be in the Raster Data Sources list when creating a new data store as shown here below.

Raster Data Sources

DTED - DTED Coverage Format

EHdr - EHdr Coverage Format

ERDASIMG - Erdas Imagine Cowverage Format
JP2MrSID - IP2K (MPSID) Coverage Format
[MrsID - MrSID Coverage Format

MITF - MITF Coverage Format

Figure 7.11: GDAL image formats in the list of raster data stores

If instead now new formats appear in the GUI and in the logs the following messages is shown:

it.geosolutions.imageio.gdalframework. GDALUtilities ~ loadGDAL ~ WARNING:  Native  library  load
failed.java.lang. UnsatisfiedLinkError: no gdaljni in java.library.path

that means that the installations failed for some reason.

7.6.2 Extra Steps for Windows Platforms

There are a few things to be careful with as well as some extra steps if you are deploying on Windows.

First of all, you'll notice that we have multiple versions like MSVC2005, MSVC2008 and so on macthing
the Microsoft Visual C++ Redistributables. Depending on the version of the underlying operating system
you'll have to pick up the right one. You can google around for the one you need.

That said, we have DLLs for both 32 bits as well as 64 bits Operating Systems. Again, pick the one that
matches your infrastructure.

Note on running GeoServer as a Service on Windows

Simply deploying the GDAL Imagel/O-Ext native libraries in a location referred by the PATH environment
variable (like, as an instance, the JDK/bin folder) doesn’t allow GeoServer to leverage on GDAL, when run
as a service. As a result, during the service startup, GeoServer log reports this worrysome message:

it.geosolutions.imageio.gdalframework. GDALUtilities ~ loadGDAL ~ WARNING:  Native  library  load
failed.java.lang. UnsatisfiedLinkError: no gdaljni in java.library.path

Taking a look at the wrapper.conf configuration file available inside the GeoServer installation (at
bin/wrapper/wrapper.conf), there is this useful entry:

# Java Library Path (location of Wrapper.DLL or libwrapper.so) wrap-
perjava.library.path.1=bin/wrapper/lib
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To allow the GDAL native DLLs getting loaded, you have 2 possible ways:
1. Move the native DLLs on the referred path (bin/wrapper/lib)

2. Add a wrapper.java.library.path.2=path/where/you/deployed/nativelibs entry just after the wrap-
per.java.library.pathl=bin/wrapper/lib line.

Adding support for ECW and MrSID on Windows

If you are on Windows and you want to add support for ECW and MrSID there is an extra step to perform.

In the Windows packaging ECW and MrSID are built as plugins hence they are not loaded by default but we
need to place their DLLs in a location that is pointed by the GDAL_DRIVER_PATH environmental variable.
GDAL uses internally this env variable to look up additional drivers (notice that there are a few default
places where GDAL will look anyway). For additional information, please, check this link.

7.6.3 Configuring a DTED data store

Add Raster Data Source

Description

OTED
DTED Coverage Format

Basic Store Info
Workspace

cite j

Data Source Name

Description

B Enabled

Connection Parameters
URL

file:datalexample. extenzion

Save Cancel

Figure 7.12: Configuring a DTED data store
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Add Raster Data Source

Description

EHdr
EHdr Coverage Format

Basic Store Info
Workspace

cite

Data Source Name

Description

Enahled

Connection Parameters
URL

file:datalexarnple extenzion

Save Cancel

Figure 7.13: Configuring a EHdr data store

Add Raster Data Source

Description

ERDASIMG
Erdas Imagine Coverage Format

Basic Store Info
Workspace

cite

Data Source Name

Description

Enatled

Connection Parameters
URL

file:datalexample.extension

Save Cancel

Figure 7.14: Configuring a ERDASImg data store
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.Add Raster Data Source

Description

JP2MrsID
JP2K (MrSID) Coverage Format

Basic Store Info
Workspace

cite

Data Source Name

Description

Enahled

Connection Parameters
URL

file:datalexarnple extanzion

Save Cancel

Figure 7.15: Configuring a JP2MrSID data store

Add Raster Data Source

Description

MITF
MITF Coverage Format

Basic Store Info
Workspace

cite

Data Source Name

Description

Enatled

Connection Parameters
URL

file:d atalexample.extenszion

Save Cancel

Figure 7.16: Configuring a NITF data store
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7.6.4 Configuring a EHdr data store
7.6.5 Configuring a ERDASImg data store
7.6.6 Configuring a JP2MrSID data store

7.6.7 Configuring a NITF data store

7.7 Oracle Georaster

Note: GeoServer does not come built-in with support for Oracle Georaster; it must be installed through
an extension. Proceed to [image Mosaic [DBC for installation details. This extension includes the support for

Oracle Georaster.

7.7.1 Adding an Oracle Georaster data store
Read the geotools documentation for Oracle Georaster Support: http://docs.geotools.org/latest/userguide/library/covera

After creating the xml config file proceed to the section Configuring GeoServer in the Image Mosaic [DBC
Tutorial

7.8 Postgis Raster

Note: GeoServer does not come built-in with suggort for Postgis raster columns, it must be installed
through an extension. Proceed to [mage Mosaic JDBC for installation details. This extension includes the

support for Postgis raster.

7.8.1 Adding an Postgis raster data store
Read the geotools documentation for Postgis raster Support: http://docs.geotools.org/latest/userguide/library/coverage/

After creating the xml config file proceed to the section Configuring GeoServer in the Image Mosaic [DBC
Tutorial

7.9 ImagePyramid

Note: GeoServer does not come built-in with support for Image Pilramid; it must be installed through an
extension. Proceed to Installing the ImagePyramid extension for installation details.

An image pyramid is several layers of an image rendered at various image sizes, to be shown at different
zoom levels.

7.9.1 Installing the ImagePyramid extension

1. Download the ImagePyramid extension from the GeoServer download page.
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stance!

Warning: Make sure to match the version of the extension to the version of the GeoServer in-

2. Extract the contents of the archive into the WEB—~INF/11ib directory of the GeoServer installation.

7.9.2 Adding an ImagePyramid data store

Once the extension is properly installed ImagePyramid will be an option in the Raster Data Sources list when

creating a new data store.

Raster Data Sources

ImagePyramid - Image pyramidal plugin

Figure 7.17: ImagePyramid in the list of raster data stores

7.9.3 Configuring an ImagePyramid data store

.Add Raster Data Source

Description

ImagePyramid
Irmage pyrarmidal plugin

Basic Store Info
Workspace

cite

Data Source Mame

Description

Enahled

Connection Parameters
URL

file:datalexariple. extenzion

Save Cancel

Figure 7.18: Configuring an ImagePyramid data store

Option

Workspace

Data Source Name
Description
Enabled

URL

Description

7.9. ImagePyramid
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7.10 Image Mosaic JDBC

Note: GeoServer does not come built-in with support for Image Mosaic JDBC; it must be installed through
an extension. Proceed to [nstalling the JDBC Image Mosaic extension for installation details.

7.10.1 Installing the JDBC Image Mosaic extension

1. Download the JDBC Image Mosaic extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/1ib directory of the GeoServer installation.

7.10.2 Adding an Image Mosaic JDBC data store

Once the extension is properly installed Image Mosaic JDBC will be an option in the Raster Data Sources list
when creating a new data store.

Raster Data Sources

ImageMosaicIDBC - Image mosaicking/pyramidal jobe plugin

Figure 7.19: Image Mosaic JDBC in the list of vector data stores

7.10.3 Configuring an Image Mosaic JDBC data store

For a detailed description, look at the Tutorial

7.11 Custom JDBC Access for image data

Note: GeoServer does not come built-in with support for Custom JDBC Access; it must be installed through
an extension. Proceed to Image Mosaic [DBC for installation details. This extension includes the support for

Custom JDBC Access.

7.11.1 Adding a coverage based on Custom JDBC Access

This extension is targeted to users having a special database layout for storing their image data or use a

special data base extension concerning raster data.

Read the geotools documentation for Custom JDBC Access: http://docs.geotools.org/latest/userguide/library/coverage/j

After developing the custom plugin, package the classes into a jar file and copy it into the WEB-INF/1ib
directory of the geoserver installation.

Create the xml config file and proceed to the section Configuring GeoServer in the Image Mosaic [DBC Tutorial
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Add Raster Data Source

Description

IrnageMosaic JDBC
Irmage mosaickingfpyramidal jdbc plugin

Basic Store Info
Workspace

cite j

Data Source Name

Description

B Enabled

Connection Parameters
URL

file:datalexample. extenzion

Save Cancel

Figure 7.20: Configuring an Image Mosaic [DBC data store
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CHAPTER 8

Working with Databases

This section discusses the database data sources that GeoServer can access.

The standard GeoServer installation supports accessing the following databases:

8.1 PostGIS

PostGIS is an open source spatial database based on PostgreSQL, and is currently one of the most popular
open source spatial databases today.

8.1.1 Adding a PostGIS database

As with all formats, adding a shapefile to GeoServer involves adding a new store to the existing Stores
through the Web Administration Interface.

Using default connection

To begin, navigate to Stores — Add a new store — PostGIS NG.
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New Vector Data Source

PostiEIs NG
PostGIS Database

Basic Store Info

Workspace

Data Source Mame

Description

Enatiled

Connection Parameters
dbtype

postgizng
host

localhost

pork

5432

database

schema

public

user

passwd

namespace
cite: <http:fwww. opengeospatial net/cite>

max connections

1n

min connections

1

fetch size

1000

Connection timeout

20

W validate connections
Loose bbox

| preparedStaternents

Save Cancel

Figure 8.1: Adding a PostGIS database
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Option
Workspace

Data Source
Name
Description
Enabled
dbtype

host

port
database
schema
user
passwd
namespace

max
connections
min
connections
fetch size
Connection
timeout
validate
connections
Loose bbox

prepared-
Statements

Description

Name of the workspace to contain the database. This will also be the prefix of any layer
names created from tables in the database.

Name of the database. This can be different from the name as known to
PostgreSQL /PostGIS.

Description of the database/store.

Enables the store. If disabled, no data in the database will be served.

Type of database. Leave this value as the default.

Host name where the database exists.

Port number to connect to the above host.

Name of the database as known on the host.

Schema in the above database.

User name to connect to the database.

Password associated with the above user.

Namespace to be associated with the database. This field is altered by changing the
workspace name.

Maximum amount of open connections to the database.

Minimum number of pooled connections.

Number of records read with each interaction with the database.
Time (in seconds) the connection pool will wait before timing out.

Checks the connection is alive before using it.
Performs only the primary filter on the bounding box. See the section on Using loose

bounding box for details.
Enables prepared statements.

When finished, click Save.

Using JNDI

GeoServer can also connect to a PostGIS database using JNDI (Java Naming and Directory Interface).

To begin, navigate to Stores — Add a new store — PostGIS NG (JNDI).

Option
Workspace

Data Source
Name
Description
Enabled
dbtype
jndiReference-
Name

schema
namespace

Description

Name of the workspace to contain the store. This will also be the prefix of all of the
layer names created from the store.

Name of the database. This can be different from the name as known to
PostgreSQL /PostGIS.

Description of the database/store.

Enables the store. If disabled, no data in the database will be served.

Type of database. Leave this value as the default.

JNDI path to the database.

Schema for the above database.
Namespace to be associated with the database. This field is altered by changing the
workspace name.

When finished, click Save.
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New Vector Data Source

PostGIS MG (WD)
PostGEIS Database (IMOI)

Basic Store Info

Workspace

cite

Data Source Name

Description

Enahled

Connection Parameters

dbtype

postgizng

jndiReferenceName

java:complemnidboimydatabasze

schema

namespace

cite: <http:/fwww.0pengeospatial neticite>

Save Cancel

Figure 8.2: Adding a PostGIS database (using JNDI)
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8.1.2 Configuring PostGIS layers

When properly loaded, all tables in the database will be visible to GeoServer, but they will need to be
individually configured before being served by GeoServer. See the section on Layers for how to add and
edit new layers.

8.1.3 Using loose bounding box

When the option loose bbox is enabled, only the bounding box of a geometry is used. This can result in
a significant performance gain, but at the expense of total accuracy; some geometries may be considered
inside of a bounding box when they are technically not.

If primarily connecting to this data via WMS, this flag can be set safely since a loss of some accuracy is
usually acceptable. However, if using WES and especially if making use of BBOX filtering capabilities, this
flag should not be set.

8.1.4 Publishing a PostGIS view

Publishing a view follows the same process as publishing a table. The only additional step is to manually
ensure that the view has an entry in the geometry_columns table.

For example consider a table with the schema:

my_table( id int PRIMARY KEY, name VARCHAR, the_geom GEOMETRY )

Consider also the following view:

CREATE VIEW my_view as SELECT id, the_geom FROM my_table;

Before this view can be served by GeoServer, the following step is necessary to manually create the
geometry_columns entry:

INSERT INTO geometry_columns VALUES (’’,’public’,’my_view’,’'my_geom’, 2, 4326, ’'POINT’ );

8.1.5 Performance considerations

GEOS

GEOS (Geometry Engine, Open Source) is an optional component of a PostGIS installation. It is recom-
mended that GEOS be installed with any PostGIS instance used by GeoServer, as this allows GeoServer to

make use of its functionality when doing spatial operations. When GEOS is not available, these operations
are performed internally which can result in degraded performance.

Spatial indexing

It is strongly recommended to create a spatial index on tables with a spatial component (i.e. containing a
geometry column). Any table of which does not have a spatial index will likely respond slowly to queries.

8.1. PostGIS 167


http://trac.osgeo.org/geos/

GeoServer User Manual, Release 2.5.x

8.1.6 Common problems
Primary keys

In order to enable transactional extensions on a table (for transactional WES), the table must have a primary
key. A table without a primary key is considered read only to GeoServer.

8.2 H2

Note: GeoServer does not come built-in with support for H2; it must be installed through an extension.
Proceed to Installing the H2 extension for installation details.

8.2.1 Installing the H2 extension

1. Download the H2 extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/1ib directory of the GeoServer installation.

8.2.2 Adding an H2 data store

Once the extension is properly installed H2 will be an option in the Vector Data Sources list when creating a
new data store.

Vector Data Sources

[d HZ - H2 Embedded Database
[d HZ (IMDI) - H2 Embedded Database (JNDI)

Figure 8.3: H2 in the list of vector data stores

8.2.3 Configuring an H2 data store

8.2.4 Configuring an H2 data store with JNDI

Other data sources are supplied as GeoServer extensions. Extensions are downloadable modules that add
functionality to GeoServer. Extensions are available at the GeoServer download page.

Warning: The extension version must match the version of the GeoServer instance.
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New Vector Data Source

Hz
Hz Embedded Database

Basic Store Info
Workspace

cite

Data Source Name

Description

Enatled

Connection Parameters
dbtype
h2

database

namespace
http:/ /www.opengeospatial.net,/cite

max connections
10

min connections
1

fetch size
1000

Connection timeout

20

W 2ssociations

Save Cancel

Figure 8.4: Configuring an H2 data store
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8.3 ArcSDE

Note: ArcSDE support is not enabled by default and requires the ArcSDE extension to be installed prior to
use. Please see the section on Installing the ArcSDE extension for details.

ESRI's ArcSDE is a spatial engine that runs on top of a relational database such as Oracle or SQL Server.
GeoServer with the ArcSDE extension supports ArcSDE versions 9.2 and 9.3. It has been tested with Oracle
10g and Microsoft SQL Server 2000 Developer Edition. The ArcSDE extension is based on the GeoTools
ArcSDE driver and uses the ESRI Java API libraries. See the GeoTools ArcSDE page for more technical
details.

There are two types of ArcSDE data that can be added to GeoServer: vector and raster.

8.3.1 Vector support

ArcSDE provides efficient access to vector layers, (“featureclasses” in ArcSDE jargon), over a number of
relational databases. GeoServer can set up featuretypes for registered ArcSDE featureclasses and spatial
views. For versioned ArcSDE featureclasses, GeoServer will work on the default database version, for both
read and write access.

Transactional support is enabled for featureclasses with a properly set primary key, regardless if the fea-
tureclass is managed by a user or by ArcSDE. If a featureclass has no primary key set, it will be available as
read-only.

8.3.2 Raster support

ArcSDE provides efficient access to multi-band rasters by storing the raw raster data as database blobs,
dividing it into tiles and creating a pyramid. It also allows a compression method to be set for the tiled blob
data and an interpolation method for the pyramid resampling.

All the bands comprising a single ArcSDE raster layer must have the same pixel depth, which can be one
of 1, 4, 8, 16, and 32 bits per sample for integral data types. For 8, 16 and 32 bit bands, they may be signed
or unsigned. 32 and 64 bit floating point sample types are also supported.

ArcSDE rasters may also be color mapped, as long as the raster has a single band of data typed 8 or 16 bit
unsigned.

Finally, ArcSDE supports raster catalogs. A raster catalog is a mosaic of rasters with the same spectral
properties but instead of the mosaic being precomputed, the rasters comprising the catalog are independent
and the mosaic work performed by the application at runtime.

Technical Detail Status

Compression methods LZW, JPEG

Number of bands Any number of bands except for 1 and 4 bit rasters (supported for
single-band only).

Bit depth for color-mapped 8 bit and 16 bit

rasters

Raster Catalogs Any pixel storage type
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8.3.3 Installing the ArcSDE extension

Warning: Due to licensing requirements, not all files are included with the extension. To install ArcSDE
support, it is necessary to download additional files. Just installing the ArcSDE extension will have
no effect.

GeoServer files

1. Download the ArcSDE extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/1ib directory of the GeoServer installation.

Required external files

There are two files that are required but are not packaged with the GeoServer extension:

File Notes

jsde_sdk. jar Also known as jsde##_sdk . jar where ## is the version number, such as 92 for
ArcSDE version 9.2

jpe_sdk. jar| Also known as jpe##_sdk. jar where ## is the version number, such as 92 for
ArcSDE version 9.2

You should always make sure the jsde_sdk. jar and jpe_sdk. jar versions match your ArcSDE server
version, including service pack, although client jar versions higher than the ArcSDE Server version usually
work just fine.

These two files are available on your installation of the ArcSDE Java SDK from the ArcSDE insatallation me-
dia (usually C:\Program Files\ArcGIS\ArcSDE\1lib). They may also be available on ESRI’s website
if there’s a service pack containing them, but this is not guaranteed. To download these files from ESRI’s
website:

1. Navigate to http://support.esri.com/index.cfm?fa=downloads.patchesServicePacks.listPatches&PID=66
2. Find the link to the latest service pack for your version of ArcSDE

3. Scroll down to Installing this Service Pack — ArcSDE SDK — UNIX (regardless of your target OS)

4. Download any of the target files (but be sure to match 32/64 bit to your OS)

5. Open the archive, and extract the appropriate JARs.

Note: The JAR files may be in a nested archive inside this archive.

Note: The icu4j##.jar may also be on your ArcSDE Java SDK installation folder, but it is already
included as part of the the GeoServer ArcSDE extension and is not necessary to install separately.

1. When downloaded, copy the two files to the WEB-INF/1ib directory of the GeoServer installation.

After all GeoServer files and external files have been downloaded and copied, restart GeoServer.
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8.3.4 Adding an ArcSDE vector data store

In order to serve vector data layers, it is first necessary to register the ArcSDE instance as a data store in
GeoServer. Navigate to the New data source page, accessed from the Stores page in the Web Administration
Interface. and an option for ArcSDE will be in the list of Vector Data Stores.

Note: If ArcSDE is not an option in the Feature Data Set Description drop down box, the extension is not
properly installed. Please see the section on Installing the ArcSDE extension.

Vector Data Sources

ArcS0DE - ESRI(tm) ArcSDE 9.2+ vector data store
ArcSDE (IMDI) - ESRICtm) ArcSDE 9.2+ wector data store (MWD

Figure 8.5: ArcSDE in the list of data sources

8.3.5 Configuring an ArcSDE vector data store

The next page contains configuration options for the ArcSDE vector data store. Fill out the form, then click
Save.

Option Re- Description
quired?

Feature Data N/A The name of the data store as set on the previous page.

Set ID

Enabled N/A When this box is checked the data store will be available to GeoServer

Namespace Yes The namespace associated with the data store.

Description No A description of the data store.

server Yes The URL of the ArcSDE instance.

port Yes The port that the ArcSDE instance is set to listen to. Default is 5151.

instance No The name of the specific ArcSDE instance, where applicable, depending
on the underlying database.

user Yes The username to authenticate with the ArcSDE instance.

password No The password associated with the above username for authentication
with the ArcSDE instance.

pool.minConnectiiNos Connection pool configuration parameters. See the Database Connection
Pooling section for details.

pool.maxConnect iNos Connection pool configuration parameters. See the Database Connection
Pooling section for details.

pool.timeOut No Connection pool configuration parameters. See the Database Connection
Pooling section for details.

You may now add featuretypes as you would normally do, by navigating to the New Layer page, accessed
from the Layers page in the Web Administration Interface.

8.3.6 Configuring an ArcSDE vector data store with Direct Connect

ESRI Direct Connect[ESRI DC] allows clients to directly connect to an SDE GEODB 9.2+ without a need of
an SDE server instance, and is recommended for high availability environments, as it removes the ArcSDE
gateway server as a single point of failure. ESRI DC needs additional platform dependent binary drivers
and a working Oracle Client ENVIRONMENT (if connecting to an ORACLE DB). See Properties of a direct
connection to an ArcSDE geodatabase in the ESRI ArcSDE documentation for more information on Direct
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New Vector Data Source

ArcSDE
ESRIitrn) ArcSDE 9.2+ wector data store

Basic Store Info
YWorkspace

cite

Data Source Name

Description

Enabled

Connection Parameters

namespace
http:/ /www.opengeospatial.net /cite

Database type

arcsde

Server name ot IP address

Port
5151

Instance name

User

Password

Initial number of conections

2

Maximum number of connections
G

Connection timeout {ms)
500

Database version name {leave blank for default version}

MW sllow geometryless registered tables

Save Cancel

Figure 8.6: Configuring a new ArcSDE data store
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Connect, and Setting up clients for a direct connection for information about connecting to the different
databases supported by ArcSDE.

The GeoServer configuration parameters are the same as in the Configuring an ArcSDE vector data store
section above, with a couple differences in how to format the parameters:

e server: In ESRI Direct Connect Mode a value must be given or the Direct Connect Driver will throw
an error, so just put a ‘none’ there - any String will work!

e port: In ESRI Direct Connect Mode the port has a String representation: sde:oracle10g,
sde:oracle11g:/:test, etc. For further information check ArcSDE connection syntax at the official ArcSDE
documentation from ESRI.

e instance: In ESRI Direct Connect Mode a value must be given or the Direct Connect Driver will throw
an error, so just put a ‘none’ there - any String will work!

¢ user: The username to authenticate with the geo database.

* password: The password associated with the above username for authentication with the geo
database.

Note: Be sure to assemble the password like: password@<Oracle Net Service name> for Oracle

You may now add featuretypes as you would normally do, by navigating to the New Layer page, accessed
from the Layers page in the Web Administration Interface.

8.3.7 Adding an ArcSDE vector data store with JNDI
8.3.8 Configuring an ArcSDE vector data store with JNDI

8.3.9 Adding an ArcSDE raster coveragestore

In order to serve raster layers (or coverages), it is first necessary to register the ArcSDE instance as a store
in GeoServer. Navigate to the Add new store page, accessed from the Stores page in the Web Administration
Interface and an option for ArcSDE Raster Format will be in list.

Note: If ArcSDE Raster Format isnotan option in the Coverage Data Set Description drop down box,
the extension is not properly installed. Please see the section on Installing the ArcSDE extension.

Raster Data Sources

ArcSDE Raster - ArcSDE Raster Format

Figure 8.7: ArcSDE Raster in the list of data sources

8.3.10 Configuring an ArcSDE raster coveragestore

The next page contains configuration options for the ArcSDE instance. Fill out the form, then click Save.
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Add Raster Data Source

Description

ArcSDE Raster
ArcSDE Raster Format

Basic Store Info
Workspace

cite

Data Source Name

Description

Enatled

Connection Parameters
Same connection parameters as:

Choose One

Server

Port

5151
Database

User Name

Password

Choose One

Save Cancel

Refresh

Figure 8.8: Configuring a new ArcSDE coveragestore
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Option Re- Description
quired?
Coverage Data N/A The name of the coveragestore as set on the previous page.
Set ID
Enabled N/A When this box is checked the coveragestore will be available to
GeoServer.
Namespace Yes The namespace associated with the coveragestore.
Type No The type of coveragestore. Leave this to say ArcSDE Raster.
URL Yes The URL of the raster, of the form
sde://<user>:<pwd>@<server>/#<tableName>.
Description No A description of the coveragestore.

You may now add coverages as you would normally do, by navigating to the Add new layer page, accessed
from the Layers page in the Web Administration Interface.

8.4 DB2

Note: GeoServer does not come built-in with support for DB2; it must be installed through an extension.
Proceed to Installing the DB2 extension for installation details.

The IBM DB2 UDB database is a commercial relational database implementing ISO SQL standards and is
similar in functionality to Oracle, SQL Server, MySQL, and PostgreSQL. The DB2 Spatial Extender is a no-
charge licensed feature of DB2 UDB which implements the OGC specification “Simple Features for SQL
using types and functions” and the ISO “SQL/MM Part 3 Spatial” standard.

A trial copy of DB2 UDB and Spatial Extender can be downloaded from: http://www-
306.ibm.com/software/data/db2/udb/edition-pde.html . There is also an “Express-C” version of DB2,
that is free, comes with spatial support, and has no limits on size. It can be found at: http://www-
306.ibm.com/software/data/db2/express/download.html

8.4.1 Installing the DB2 extension

Warning: Due to licensing requirements, not all files are included with the extension. To install DB2
support, it is necessary to download additional files. Just installing the DB2 extension will have no
effect.

GeoServer files

1. Download the DB2 extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/1ib directory of the GeoServer installation.

Required external files

There are two files that are required but are not packaged with the GeoServer extension: db2jcc. jar
and db2jcc_license_cu. jar. These files should be available in the java subdirectory of your DB2
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installation directory. Copy these files to the WEB-INF/1ib directory of the GeoServer installation.

After all GeoServer files and external files have been downloaded and copied, restart GeoServer.

8.4.2 Adding a DB2 data store

When properly installed, DB2 will be an option in the Vector Data Sources list when creating a new data
store.

Vector Data Sources

@ DBZ MG - DB2 Database
DBZ MG (JMDL) - DE2 Database (JNDI)

Figure 8.9: DB2 in the list of raster data stores

8.4.3 Configuring a DB2 data store
8.4.4 Configuring a DB2 data store with JNDI

8.4.5 Notes on usage

DB2 schema, table, and column names are all case-sensitive when working with GeoTools/GeoServer.
When working with DB2 scripts and the DB2 command window, the default is to treat these names as
upper-case unless enclosed in double-quote characters.

8.5 MySQL

Note: GeoServer does not come built-in with support for MySQL; it must be installed through an extension.
Proceed to Installing the MySQL extension for installation details.

Warning: Currently the MySQL extension is unmaintained and carries unsupported status. While still
usable, do not expect the same reliability as with other extensions.

MySQL is an open source relational database with some limited spatial functionality.

8.5.1 Installing the MySQL extension

1. Download the MySQL extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/1ib directory of the GeoServer installation.
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| New Vector Data Source

DBZ MG
DE2 Database

Basic Store Info
Workspace

cite

Data Source Name

Description

Enahled

Connection Parameters
dbtype

db2

host

localhost

port

database

schema

user

passwd

namespace
http:/ /www.opengeospatial.net/cite

max connections
10
min connections

1

fetch size
1000

Connection timeout
20

W validate connections

Save Cancel

Figure 8.10: Configuring a DB2 data store

Vector Data Sources

MySOL - MySOL Database

Figure 8.11: MySQL in the list of data sources
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8.5.2 Adding a MySQL database

Once the extension is properly installed My SQL will show up as an option when creating a new data store.

8.5.3 Configuring a MySQL data store

New Vector Data Source

MySQL
MySOL Database

Basic Store Info
Workspace

cite

Data Source Name

Description

Enatled

Connection Parameters
dbtype

rmwsql
host

localhost

port

3306

database

user

passwd

max connections

10

min connections

4
W vilidate connections

namespace

http:/ /'www.opengeospatial.net/cite

Save Cancel

Figure 8.12: Configuring a MySQL data store
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host The mysql server host name or ip address.

port The port on which the mysql server is accepting
connections.

database The name of the database to connect to.

user The name of the user to connect to the mysql database as.

password The password to use when connecting to the database.
Left blank for no password.

max connections Connection pool configuration parameters. See the

min connections Database Connection Pooling section for details.

validate connections

8.6 Oracle

Note: GeoServer does not come built-in with squort for Oracle; it must be installed through an extension.
Proceed to [nstalling the Oracle extension for installation details.

Oracle Spatial and Locator are the spatial components of Oracle. Locator is provided with all Oracle ver-
sions, but has limited spatial functions. Spatial is Oracle’s full-featured spatial offering, but requires a
specific license to use.

8.6.1 Installing the Oracle extension

1. Download the Oracle extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB—~INF/11ib directory of the GeoServer installation.

8.6.2 Consider replacing the Oracle JDBC driver

The Oracle data store zip file comes with o jdbc4. jar, an old, Oracle 10 compatible JDBC driver that nor-
mally works fine with 11g as well. However, minor glitches have been observed with 11g (issues computing
layer bounds when session initiation scripts are in use) and the driver has not been tested with 12i.

If you encounter functionality or performance issues it is advices to remote this driver and download the
latest version from the Oracle web site.

8.6.3 Adding an Oracle datastore

Once the extension is properly installed Oracle appears as an option in the Vector Data Sources list when
creating a new data store.

Vector Data Sources

[d Cracle MG - Oracle Database
[d Cracle MG (MO - Cracle Database (IMDI)

Figure 8.13: Oracle in the list of data sources
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8.6.4 Configuring an Oracle datastore

New Vector Data Source

Oracle NG
Oracle Database

Basic Store Info
Workspace *

gEnsw v

Data Source Name *

Mamespace *
http:/ /www.dpi.nsw.gov.au;/minerals/geological

O Expose primary keys

max connections

AUSCOPE
Description

10

min connections

Auzcope Oracle Databasze

Enabled

Connection Parameters
host

1
fetch size

1000
Connection timeout
20

kyprodorah
port

[ validate connections

Primary key metadata table

1521

database *

Lomse bha

ozocope

schema

Estimated extends

WAL

user

Max open prepared statements

a0

orauser

passwd

Save Cancel

Figure 8.14: Configuring an Oracle datastore

Option
host
port

database

schema

user
password

max connectionsmin connections
fetch size Connection timeout
validate connections

Loose bbox

Description

The Oracle server host name or IP address.

The port on which the Oracle server is accepting
connections (often this is port 1521).

The name of the database to connect to. By default this is
interpreted as a SID name. To connect to a Service, prefix
the name with a /.

The database schema to access tables from. Setting this
value greatly increases the speed at which the data store
displays its publishable tables and views, so it is advisable
to set this.

The name of the user to use when connecting to the
database.

The password to use when connecting to the database.
Leave blank for no password.

Connection pool configuration parameters. See Database
Connection Pooling for details.

Controls how bounding box comparisons are made against
geometries in the database. See the Using loose bounding
box section below.
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8.6.5 Connecting to an Oracle cluster

In order to connect to an Oracle RAC one can use an almost full JDBC url as the database, provided it
starts with ( it will be used verbatim and options “host” and “port” will be ignored. Here is an example
“database” value used to connect to an Oracle RAC:

(DESCRIPTION= (LOAD_BALANCE=o0n) (ADDRESS=(PROTOCOL=TCP) (HOST=hostl) (PORT=1521)) (ADDRESS=

More information about this syntax can be found in the Oracle documentation.

Connecting to a SID or a Service

Recent versions of Oracle support connecting to a database via either a SID name or a Service name. A SID
connection descriptor has the form: host : port :database, while a Service connection descriptor has the
format host :port/database. GeoServer uses the SID form by default. To connect via a Service, prefix
the database name configuration entry with a /.

Connecting to database through LDAP

For instance if you want to establish a connection with the jdbc thin driver
through LDAP, you can use following connect string for the input field database
ldap://[host]: [Port]/[db],cn=0OracleContext,dc=[oracle_ldap_context].

If you are using referrals, enable it by placing a jndi.properties file in geoserver’s CLASSPATH, which is in
geoserver/ WEB-INF/classes. This property file contains:

java.naming.referral=follow

Using loose bounding box

When the Loose bbox option is set, only the bounding box of database geometries is used in spatial
queries. This results in a significant performance gain. The downside is that some geometries may be
reported as intersecting a BBOX when they actually do not.

If the primary use of the database is through the Web Map Service this flag can be set safely, since querying
more geometries does not have any visible effect. However, if using the Web Feature Service and making use
of BBOX filtering capabilities, this flag should not be set.

Using the geometry metadata table

The Oracle data store by default looks at the MDSYS.USER_SDO+ and MDSYS.ALL_SDO* views to deter-
mine the geometry type and native SRID of each geometry column. Those views are automatically pop-
ulated with information about the geometry columns stored in tables that the current user owns (for the
MDSYS.USER_SDOx* views) or can otherwise access (for the MDSYS . ALL_SDO* views).

There are a few issues with this strategy:

¢ if the connection pool user cannot access the tables (because impersonation is used) the MDSYS views
will be empty, making it impossible to determine both the geometry type and the native SRID

* the geometry type can be specified only while building the spatial indexes, as an index constraint.
However such information is often not included when creating the indexes

¢ the views are populated dynamically based on the current user. If the database has thousands of
tables and users the views can become very slow
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Starting with GeoServer 2.1.4 the administrator can address the above issues by manually creating a ge-
ometry metadata table describing each geometry column. Its presence is indicated via the Oracle datastore
connection parameter named Geometry metadata table (which may be a simple table name or a schema-
qualified one). The table has the following structure (the table name is flexible, just specify the one chosen
in the data store connection parameter):

CREATE TABLE GEOMETRY_COLUMNS (
F_TABLE_SCHEMA VARCHAR(30) NOT NULL,
F_TABLE_NAME VARCHAR (30) NOT NULL,
F_GEOMETRY_COLUMN VARCHAR (30) NOT NULL,
COORD_DIMENSION INTEGER,
SRID INTEGER NOT NULL,
TYPE VARCHAR(30) NOT NULL,
UNIQUE (F_TABLE_SCHEMA, F_TABLE_NAME, F_GEOMETRY_COLUMN),
CHECK(TYPE IN (’POINT’,’LINE’, ’'POLYGON’, ’COLLECTION’, ’"MULTIPOINT’, ’'MULTILINE’, ’"MULTIPOLYGON’,

When the table is present the store first searches it for information about each geometry column to be
classified, and falls back on the MDSYS views only if the table does not contain any information.

8.6.6 Configuring an Oracle database with JNDI

See Setting up a [INDI connection pool with Tomcat for a guide on setting up an Oracle connection using JNDI.

8.7 Microsoft SQL Server and SQL Azure

Note: GeoServer does not come built-in with support for SQL Server; it must be installed through an
extension. Proceed to Installing the SOL Server extension for installation details.

Microsoft’s SQL Server is a relational database with spatial functionality. SQL Azure is the database option
provided in the Azure cloud solution which is in many respects similar to SQL Server 2008.

8.7.1 Supported versions

The extension supports SQL Server 2008 and SQL Azure.

8.7.2 Installing the SQL Server extension

Warning: Due to licensing requirements, not all files are included with the extension. To install SQL
Server support, it is necessary to download additional files.

GeoServer files

1. Download the SQL Server extension from the GeoServer download page.

Warning: Make sure to match the version of the extension to the version of the GeoServer in-
stance!

2. Extract the contents of the archive into the WEB-INF/1ib directory of the GeoServer installation.
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Microsoft files

1. Navigate to Microsoft’s JDBC driver for SQL Server and SQL Azure download page.

2. Extract the contents of the archive

3. If you are running Java 6 or above, copy the file sql jdbc4. jar to the WEB-INF/1lib directory of
the GeoServer installation. If you are running Java 5 instead (supported up to GeoServer 2.1.x) copy
the file sqljdbc. jar to the WEB-INF/1ib directory

4. For GeoServer

installed on  Windows, copy  \x86\sgljdbc_auth.dll and

\x86\sqgljdbc_xa.dlltoC:\Windows\System32

8.7.3 Adding a SQL Server database

Once the extension is properly installed SQL. Server will show up as an option when creating a new data

store.

Vector Data Sources

[d Microsoft SOL Server - Microsoft SOL Server
[d Microsoft SOL Server (JMDI) - Microsoft SOL Server (WD)

Figure 8.15: SQL Server in the list of vector data sources

8.7.4 Configuring a SQL Server data store

host

port
database
schema
user

password

max connections
min connections

The sql server instance host name or ip address, only. Note that
server\instance notation is not accepted - specify the port below, instead,
if you have a non-default instance.

The port on which the SQL server instance is accepting connections. See the
note below.

The name of the database to connect to. Might be left blank if the user
connecting to SQL Server has a “default database” set in the user configuration
The database schema to access tables from (optional).

The name of the user to connect to the oracle database as.

The password to use when connecting to the database. Leave blank for no
password.

Connection pool configuration parameters. See the Database Connection Pooling
section for details. If you are connecting to SQL Azure make sure to set the
validate connections flag as SQL Azure closes inactive connections after
a very short delay.

Determining the port used by the SQL Server instance

You can determine the port in use by connecting to your SQL server instance using some other software,
and then using netstat to display details on network connections. In the following example on a Windows

PC, the port is 2646

C:\>netstat -a | find "sqgll"

TCP DPI908194:1918

maittestsqgll.dpi.nsw.gov.au:2646 ESTABLISHED
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New Vector Data Source

Microsoft SOL Server
Microsoft SQL Server

Basic Store Info
Workspace *

gshsw A

Data Source Name *

GEODWH
Description

Geozcientific Data Warehouse

Enahled

Connection Parameters

host *

rmaitte stzql

port *

1433
database

GEOQDWwWH

schema

dbo
user

zqluser

passwd

Namespace ¥
http:/ /www.dpi.nsw.gov.au/minerals/geological

O Expose primary keys

max connections

10

min connections

1

fetch size

1000

Connection timeout

20

Primary key metadata table

[ Integrated Security

Save Cancel

Figure 8.16: Configuring a SQL Server data store
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Using the geometry metadata table

The SQL server data store can determine the geometry type and native SRID of a particular column only
by data inspection, by looking at the first row in the table. Of course this is error prone, and works only if
there is data in the table. The administrator can address the above issue by manually creating a geometry
metadata table describing each geometry column. Its presence is indicated via the SQL Server datastore
connection parameter named Geometry metadata table (which may be a simple table name or a schema-
qualified one). The table has the following structure (the table name is flexible, just specify the one chosen
in the data store connection parameter):

CREATE TABLE GEOMETRY_COLUMNS (
F_TABLE_SCHEMA VARCHAR(30) NOT NULL,
F_TABLE_NAME VARCHAR (30) NOT NULL,
F_GEOMETRY_COLUMN VARCHAR (30) NOT NULL,
COORD_DIMENSION INTEGER,
SRID INTEGER NOT NULL,
TYPE VARCHAR(30) NOT NULL,
UNIQUE (F_TABLE_SCHEMA, F_TABLE_NAME, F_GEOMETRY_COLUMN),
CHECK(TYPE IN (’POINT’,’LINE’, ’'POLYGON’, ’'COLLECTION’, 'MULTIPOINT’, ’'MULTILINE’, ’"MULTIPOLYGON',

When the table is present the store first searches it for information about each geometry column to be
classified, and falls back on data inspection only if the table does not contain any information.

8.8 Teradata

Note: Teradata database support is not enabled by default and requires the Teradata extension to be
installed prior to use. Please see the section on Installing the Teradata extension for details.

The Teradata Database is a commercial relational database (RDBMS) that specializes in parallel processing
and scalability. From version 12.0, Teradata has added geospatial support, closely following the SQL/MM
standard (SQL Multimedia and Applications Packages). Geospatial support was available through an add-
on in version 12.0 and became standard in version 13.0.

GeoServer connects to a Teradata database via JDBC.

For more information on Teradata and the Teradata Database system, please go to
http:/ /www.teradata.com.

8.8.1 Compatibility

The GeoServer Teradata extension is compatible with GeoServer 2.1.1 and higher. GeoServer can connect
to Teradata databases version 12.0 or higher. Version 12.0 of the Teradata Database requires the optional
geospatial extension to be installed.

8.8.2 Read/write access
The Teradata datastore in GeoServer supports full transactional capabilities, including feature creation,
editing, and deleting.
To support editing, a table must have one of the following:
* aprimary key

® a unique primary index
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¢ an identity (sequential) column

Note: It is not recommended to solely use an identity column, as spatial index triggers are not supported
when referencing an identity column. See the section on Spatial Indexes for more details.

8.8.3 Query Banding

The GeoServer Teradata extension supports Query Banding. Query Banding is a feature which allows any
application to associate context information with each query it issues to the database. In practice this can
be used for purposes of workload management (i.e. request prioritization), debugging, and logging.

GeoServer sends the following information as part of a standard request:
¢ Name of application (i.e. GeoServer)
¢ Authenticated username (if set up)
¢ Hostname (if available)
¢ Type of statement (i.e. “SELECT”, “INSERT”, “DELETE")

It is not possible to modify this information from within GeoServer.

8.8.4 Spatial indexes
GeoServer will read from a spatial index if its exists. The convention for a spatial index table name is:
[TABLENAME] _[GEOMETRYCOLUMN] _idx

So for a layer called “STATES” with a geometry column called “GEOM”, the index table should be called
STATES_GEOM_idx.

Warning: Make sure to match the case of all tables and columns. If the geometry column is called
“GEOM” (upper case) and the index created is called STATES_geom_idx (lower case), the index will not
be properly linked to the table.

This index table should contain two columns:
* A column that maps to the primary key of the spatial data table
¢ The tessellation cell ID (cellid)

The tessellation cell ID is the ID of the cell where that feature is contained.

8.8.5 Geometry column

As per the SQL/MM standard, in order to make a Teradata table spatially enabled, an entry needs to be
created for that table in the geometry_columns table. This table is stored, like all other spatially-related
tables, in the SYSSPATIAL database.

8.8.6 Tessellation

Tessellation is the name of Teradata’s spatial index. In order to activate tessellation for a given layer, an
entry (row) needs to be placed in the SYSSPATIAL.tessellation table. This table should have the
following schema:
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Table name Type Description

F_TABLE_SCHEMA varchar | Name of the spatial database/schema containing the table
F_TABLE_NAME varchar | Name of the spatial table

F_GEOMETRY_COLUMN | varchar | Column that contains the spatial data

U_XMIN float Minimum X value for the tessellation universe

U_YMIN float Minimum Y value for the tessellation universe

U_XMAX float Maximum X value for the tessellation universe

U_YMAX float Maximum Y value for the tessellation universe

G_NX integer | Number of X grids

G_NY integer | Number of Y grids

LEVELS integer | Number of levels in the grid

SCALE float Scale value for the grid

SHIFT float Shift value for the grid

Warning: The tessellation table values are case sensitive and so must match the case of the tables and
columns.

8.8.7 Installing the Teradata extension
Teradata database support is not enabled by default and requires the GeoServer Teradata extension to be

installed prior to use. In addition to this extension, an additional artifact will need to be downloaded from
the Teradata website.

GeoServer artifacts

1. Download the Teradata extension from the download page that matches your version of GeoServer.
The extension is listed at the bottom of the download page under Extensions.

Warning: Make sure to match the version of the extension to the version of GeoServer!

2. Extract the contents of the archive into the WEB-INF/1ib directory of the GeoServer installation.

Teradata artifacts
In addition to the GeoServer artifacts, it is also necessary to download the Teradata JDBC driver. This file
cannot be redistributed and so must be downloaded directly from the Teradata website.

1. Download the Teradata JDBC driver at https:/ /downloads.teradata.com/download /connectivity /jdbc-
driver.

Note: You will need to log in to Teradata’s site in order to download this artifact.

2. Extract the contents of the archive into the WEB-INF /11ib directory of the GeoServer installation.

When all files have been downloaded and extracted, restart GeoServer. To verify that the installation was
successful, see the section on Adding a Teradata datastore.

Note: The full list of files required are:

® gt-jdbc-teradata-<version>. jar

® tdgssconfig.jar
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® terajdbcéd. jar

8.8.8 Adding a Teradata datastore

Once the extension has been added, it will now be possible to load an existing Teradata database as a store
in GeoServer. In the Web Administration Interface, click on Stores then go to Add a new Store. You will see a
option, under Vector Data Stores, for Teradata. Select this option.

New data source

Choose the type of data source you wish to configure
Vector Data Sources

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

[ PostGIS - PostGIS Database

[ PostGIS (JNDI) - PostGIS Database (JNDI)

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

[d Shapefile - ESRI{tm) Shapefiles (*.shp)

[J Teradata - Teradata Database

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

13 web Feature Server - The WFSDataStore represents a connection to a Web Feature Server. This co
the Features published by the server, and the ability to perform transactions on the server (when suppo

Raster Data Sources

B ArcGrid - Arc Grid Coverage Format

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

@ ImageMosaic - Image mosaicking plugin
B WorldImage - A raster file accompanied by a spatial data file

Other Data Sources

T3 WMS - Cascades a remote Web Map Service

Figure 8.17: Teradata in the list of readable stores

Note: If Kou don’t Teradata in this list, the extension has not been installed properly. Please ensure that the

stepsin t

e Installing the Teradata extension have been followed correctly.

On the next screen, enter in the details on how to connect to the Teradata database. You will need to include
the following information:
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Option

Description

Workspace
Data Source Name

Description
Enabled
host

port
database
user
passwd
namespace

Expose primary
keys

max connections
min connections
fetch size
Connection timeout
validate connections
Primary key
metadata table
Loose bbox
tessellationTuble
estimatedBounds

Max open prepared
statements

Name of the workspace to contain the database. This will also be the prefix of any
layers server from tables in the database.

Name of the database in GeoServer. This can be different from the name of the
Teradata database, if desired.

Description of the database/store.

Enables the store. If disabled, no layers from the database will be served.

Host name where the database exists. Can be a URL or IP address.

Port number on which to connect to the above host.

Name of the Teradata database.

User name to connect to use to connect to the database.

Password associated with the above user.

Namespace to be associated with the database. This field is altered automatically
by the above Workspace field.

Exposes primary key as a standard attribute.

Maximum amount of open/pooled connections to the database.

Minimum number of open/pooled connections.

Number of records read with each interaction with the database.

Time (in seconds) the connection pool will wait before timing out.

Checks the connection is alive before using it.

Name of primary key metadata table to use if unable to determine the primary
key of a table.

If checked, performs only the primary filter on the bounding box.

The name of the database table that contains the tessellations

Enables using the geometry_columns/tessellation table bounds as an estimation
instead of manual calculation.

The maximum number of prepared statements.

When finished, click Save.

Using JNDI

GeoServer can also connect to a Teradata database using JNDI (Java Naming and Directory Interface).

To begin, in the Web Administration Interface, click on Stores then go to Add a new Store. You will see a option,
under Vector Data Stores, for Teradata (INDI). Select this option.

On the next screen, enter in the details on how to connect to the Teradata database. You will need to include
the following information:
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New Vector Data Source

Add 3 new vector data source

Teradata
Teradata Database

Basic Store Info
Workspace *

cite |Z|

Data Source Name *

Description

Enabled

Connection Parameters
host *

localhost
port *
1025
database

user *

passwd
Hamespace *
http:/ jwww.opengeospatial.net /cite

[ Expose primary keys
max connections
10
min connections
1
fetch size
1000
Connection timeout
20

[[] validate connections

Primary key metadata table

Loose bbox

tessellationTable

sysspatial tessellation
[[] estimatedBounds

Max open prepared statements
50

Save Cancel

Figure 8.18: Adding a Teradata store

14 | €ldUdld - | EldUdld LdLdDdse

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

Fh thiak Fambiien Cocne R

Figure 8.19: Teradata (JNDI) in the list of readable stores
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Option Description

Workspace Name of the workspace to contain the database. This will also be the prefix of any
layers server from tables in the database.

Data Source Name of the database in GeoServer. This can be different from the name of the

Name Teradata database, if desired.

Description Description of the database/store.

Enabled Enables the store. If disabled, no layers from the database will be served.

jndiReference- JNDI path to the database.

Name

schema Schema for the above database.

namespace Namespace to be associated with the database. This field is altered by changing the
workspace name.

Expose primary Exposes primary key as a standard attribute.

keys

Primary key Name of primary key metadata table to use if unable to determine the primary key

metadata table of a table.

Loose bbox If checked, performs only the primary filter on the bounding box.

When finished, click Save.

New Vector Data Source

Add a new vector data source

Teradata (INDI)
Teradata Database (INDI)

Basic Store Info
Workspace *

cite |Z|

Data Source Name ¥

Description

Enabled

Connection Parameters

jndiReferenceMame *

java.complenvijdbc/mydatabase

schema

Namespace *
http:/ fwww.opengeospatial.net/cite

[[] Expose primary keys

Primary key metadata table

Loose bbox

Save Cancel

Figure 8.20: Adding a Teradata store with [NDI
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8.8.9 Adding layers

One the store has been loaded into GeoServer, the process for loading data layers from database tables is
the same as any other database source. Please see the Layers section for more information.

Note: Only those database tables that have spatial information and an entry in the
SYSSPATIAL.geometry_columns table can be served through GeoServer.

GeoServer provides extensive facilities for controlling how databases are accessed. These are covered in the
following sections.

8.9 Database Connection Pooling

When serving data from a spatial database connection pooling is an important aspect of achieving good per-
formance. When GeoServer serves a request that involves loading data from a database table, a connection
must first be established with the database. This connection comes with a cost as it takes time to set up such
a connection.

The purpose served by a connection pool is to maintain connection to an underlying database between
requests. The benefit of which is that connection setup only need to occur once on the first request. Subse-
quent requests use existing connections and achieve a performance benefit as a result.

Whenever a data store backed by a database is added to GeoServer an internal connection pool is created.
This connection pool is configurable.

8.9.1 Connection pool options

max The maximum number of connections the pool can hold. When the maximum number of
connections | connections is exceeded, additional requests that require a database connection will be
halted until a connection from the pool becomes available. The maximum number of
connections limits the number of concurrent requests that can be made against the
database.

min The minimum number of connections the pool will hold. This number of connections is
connections | held even when there are no active requests. When this number of connections is
exceeded due to serving requests additional connections are opened until the pool
reaches its maximum size (described above).

validate Flag indicating whether connections from the pool should be validated before they are
connections | used. A connection in the pool can become invalid for a number of reasons including
network breakdown, database server timeout, etc.. The benefit of setting this flag is that
an invalid connection will never be used which can prevent client errors. The downside
of setting the flag is that a performance penalty is paid in order to validate connections.
fetch size The number of records read from the database in each network exchange. If set too low
(<50) network latency will affect negatively performance, if set too high it might
consume a significant portion of GeoServer memory and push it towards an Out Of
Memory error. Defaults to 1000.

connection | Time, in seconds, the connection pool will wait before giving up its attempt to get a new
timeout connection from the database. Defaults to 20 seconds.
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8.10 JNDI

Many data stores and connections in GeoServer have the option of utilizing Java Naming and Directory
Interface on JNDI. JNDI allows for components in a Java system to look up other objects and data by a
predefined name.

A common use of JNDI is to store a JDBC data source globally in a container. This has a few benefits.
First, it can lead to a much more efficient use of database resources. Database connections in Java are
very resource-intensive objects, so usually they are pooled. If each component that requires a database
connection is responsible for creating their own connection pool, resources will stack up fast. In addition,
often those resources are under-utilized and a component may not size its connection pool accordingly. A
more efficient method is to set up a global pool at the servlet container level, and have every component
that requires a database connection use that.

Furthermore, JNDI consolidates database connection configuration, as not every component that requires a
database connection needs to know any more details than the JNDI name. This is very useful for adminis-
trators who may have to change database parameters in a running system, as it allows the change to occur
in a single place.

8.11 SQL Views

The traditional way to access database data is is to configure layers against either tables or database views.
Starting with GeoServer 2.1.0, layers can also be defined as SQL Views. SQL Views allow executing a
custom SQL query on each request to the layer. This avoids the need to create a database view for complex
queries.

Even more usefully, SQL View queries can be parameterized via string substitution. Parameter values can
be supplied in both WMS and WEFS requests. Default values can be supplied for parameters, and input
values can be validated by Regular Expressions to eliminate the risk of SQL injection attacks.

SQL Views are read-only, and thus cannot be updated by WFS-T transactions.

8.11.1 Creating a SQL View

In order to create a SQL View the administrator invokes the Create new layer page. When a database store
is selected, the usual list of tables and views available for publication appears, A link Configure new SQL
view... also appears:

Selecting the Configure new SQL view... link opens a new page where the SQL view query can be specified:

Note: The query can be any SQL statement that is valid as a subquery in a FROM clause (that is, select
» from (<the sgl view>) [as] vtable). This is the case for most SQL statements, but in some

databases special syntax may be needed to call stored procedures. Also, all the columns returned by the
SQL statement must have names. In some databases alias names are required for function calls.

When a valid SQL query has been entered, press the Refresh link in the Attributes table to get the list of the
attribute columns determined from the query:

GeoServer attempts to determine the geometry column type and the native SRID, but these should be
verified and corrected if necessary.

Note: Having a correct SRID (spatial reference id) is essential for spatial queries to work. In many spatial
databases the SRID is equal to the EPSG code for the specific spatial reference system, but this is not always

the case (for instance, Oracle has a number of non-EPSG SRID codes).
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New Layer chooser

Add layer from § cite:postgis Ll

Here is a list of resources contained in the store 'postgis’. Click on the layer you wish to configure

Results 0 to 0 (out of 0 items) -, Search

Published Layer name

« parks Publish again

4 pgstates Publish again
bc_parks_2001 Publish
bc_roads Publish
newvector Publish
zips00 Publish

Results 0 to 0 (out of 0 items)

You can also create a new feature type by manually 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...

Create new SQL view

Define a new SQL view and configure its identified and geometry columns

View Name
|nstates

SQL statement

select gid. state_name, persons, the_geom from
ik

"%n%s’|
Attributes
Refresh
Name Type SRID Identifier
gid Integer
state_name String O
persons BigDecimal ]
the_geom MultiPolygon d 4326 O

Save Cancel
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If stable feature ids are desired for the view’s features, one or more columns providing a unique id for the
features should be checked in the Identifier column. Always ensure these attributes generate a unique key,
or filtering and WFS requests will not work correctly.

Once the query and the attribute details are defined, press Save. The usual New Layer configuration page
will appear. If further changes to the view are required, the page has a link to the SQL View editor at the
bottom of the Data tab:

Feature Type Details

Property Type Nillable Min/Max Occurences
state_name String true 0/1

persons BigDecimal true 0/1

the_geom MultiPolygon true 0/1

Edit sqgl view

Save Cancel

Once created, the SQL view layer is used in the same way as a conventional table-backed layer, with the
one limitation of being read-only.

8.11.2 Parameterizing SQL Views

A parametric SQL view is based on a SQL query containing named parameters. The values for the param-
eters can be provided dynamically in WMS and WFS requests using the viewparams request parameter.
Parameters can have default values specified, to handle the situation where they are not supplied in a re-
quest. Validation of supplied parameter values is supported by specifying validation regular expressions.
Parameter values are only accepted if they match the regular expression defined for them. Appropriate
parameter validation should always be used to avoid the risk of SQL injection attacks.

Warning: SQL View parameter substitution should be used with caution, since improperly validated
parameters open the risk of SQL injection attack. Where possible, consider using safer methods such as
dynamic filtering in the request, or Variable substitution in SLD.

Defining parameters

Within the SQL View query, parameter names are delimited by leading and trailing % signs. The parameters
can occur anywhere within the query text, including such uses as within SQL string constants, in place of
SQL keywords, or representing entire SQL clauses.

Here is an example of a SQL View query for a layer called popstates with two parameters, Low and high:

View Name

|p0p5tates

SQL statement

persons between %lows and %high%
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Each parameter needs to be defined with its name, an optional default value, and a validation expression.
The Guess parameters from SQL link can be clicked to infer the query parameters automatically, or they can
be entered manually. The result is a table filled with the parameter names, default values and validation
expressions:

SQL view parameters

Guess parameters from SQL  Add new parameter Remove selected
Name Default value Validation regular expression
[high | [~Dwdis]+$
[low | [~[widisl+$

In this case the default values should be specified, since the query cannot be executed without values for the
parameters (because the expanded query select gid, state_name, the_geom from pgstates
where persons between and is invalid SQL). Since the use of the parameters in the SQL query re-
quires their values to be positive integer numbers, the validation regular expressions are specified to allow
only numeric input (i.e. ~ [\d]+$):

SQL view parameters
Guess parameters from SQL  Add new parameter Remove selected

Name Default value Validation regular expression
[nigh [100000000 [~Dd1+s
[low [o [~Ddl+$

Once the parameters have been defined, the Attributes Refresh link is clicked to parse the query and re-
trieve the attribute columns. The computed geometry type and column identifier details can be corrected if
required. From this point on the workflow is the same as for a non-parameterized query.

Using a parametric SQL View

The SQL view parameters are specified by adding the viewparams parameter to the WMS GetMap or
the WES GetFeature request. The viewparams argument is a list of key:value pairs, separated by
semicolons:

viewparams=pl:vl;p2:v2;...
If the values contain semicolons or commas these must be escaped with a backslash (e.g. \, and \;).

For example, the popstates SQL View layer can be displayed by invoking the Layer Preview. Initially no
parameter values are supplied, so the defaults are used and all the states are displayed,

To display all states having more than 20 million inhabitants the following parameter is added to the
GetMap request: &viewparams=1ow:20000000

To display all states having between 2 and 5 millions inhabitants the view parameters are:
&viewparams=1low:2000000; high:5000000

Parameters can be provided for multiple layers by separating each parameter map with a comma:
&viewparams=1llpl:vl;1llp2:v2,12pl:vl;12p2:v2, ...

The number of parameter maps must match the number of layers (featuretypes) included in the request.
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Parameters and validation

The value of a SQL View parameter can be an arbitrary string of text. The only constraint is that the attribute
names and types returned by the view query must never change. This makes it possible to create views
containing parameters representing complex SQL fragments. For example, using the view query select
» from pgstates $%where$% allows specifying the WHERE clause of the query dynamically. However,
this would likely require an empty validation expression. which presents a serious risk of SQL injection
attacks. This technique should only be used if access to the server is restricted to trusted clients.

In general, SQL parameters must be used with care. They should always include validation regular ex-
pressions that accept only the intended parameter values. Note that while validation expressions should
be constructed to prevent illegal values, they do not necessarily have to ensure the values are syntactically
correct, since this will be checked by the database SQL parser. For example:

® ~[\d\.\+-eE]+$ checks that a parameter value contains valid characters for floating-point numbers
(including scientific notation), but does not check that the value is actually a valid number

e [~; ']+ checks that a parameter value does not contain quotes or semicolons. This prevents common
SQL injection attacks, but otherwise does not impose much limitation on the actual value

Resources for Validation Regular expressions

Defining effective validation regular expressions is important for security. Regular expressions are a com-
plex topic that cannot be fully addressed here. The following are some resources for constructing regular
expressions:

¢ GeoServer uses the standard Java regular expression engine. The Pattern class Javadocs contain the
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full specification of the allowed syntax.
® http://www.regular-expressions.info has many tutorials and examples of regular expressions.

¢ The myregexp applet can be used to test regular expressions online.

8.12 Controlling feature ID generation in spatial databases

8.12.1 Introduction

All spatial database data stores (PostGIS, Oracle, MySQL and so on) normally derive the feature ID the
table primary key and assume certain conventions on how to locate the next value for the key in case a new
feature needs to be generated (WFS insert operation).

Common conventions rely on finding auto-increment columns (PostGIS) or finding a sequence that is
named after a specific convention such as <table>_<column>_SEQUENCE (Oracle case).

In case none of the above is found normally the store will fall back on generating random feature IDs at
each new request, making the table unsuitable for feature ID based searches and transactions.

8.12.2 Metadata table description

These defaults can be overridden manually by creating a primary key metadata table that specifies which
columns to use and what strategy to use to generate new primary key values. The table can be created with
this SQL statement (this one is valid for PostGIS and ORACLE, adapt it to your specific database, you may
remove the check at the end if you want to):

——PostGIS DDL

CREATE TABLE gt_pk_metadata_table (
table_schema VARCHAR (32) NOT NULL,
table_name VARCHAR (32) NOT NULL,
pk_column VARCHAR(32) NOT NULL,
pk_column_idx INTEGER,
pk_policy VARCHAR(32),
pk_sequence VARCHAR(64),
unique (table_schema, table_name, pk_column),
check (pk_policy in (’sequence’, ’"assigned’, ’autoincrement’))

—-—ORACLE DDL

CREATE TABLE gt_pk_metadata_table (
table_schema VARCHAR2 (32) NOT NULL,
table_name VARCHAR2 (32) NOT NULL,
pk_column VARCHARZ2 (32) NOT NULL,
pk_column_idx NUMBER (38),
pk_policy VARCHAR2 (32),
pk_sequence VARCHARZ2 (64),

constraint chk_pk_policy check (pk_policy in (’'sequence’, ’assigned’, ’autoincrement’)));

CREATE UNIQUE INDEX gt_pk_metadata_table_idx01l ON gt_pk_metadata_table (table_schema, table_name,

The table can be given a different name, in that case the name (eventually schema qualified) of the table
must be specified in the primary key metadata table configuration parameter of the store.

8.12. Controlling feature ID generation in spatial databases 199

Pk


http://www.regular-expressions.info
http://myregexp.com/

GeoServer User Manual, Release 2.5.x

The following table describes the meaning of each column in the metadata table.

Column | Description

ta- Name of the database schema in which the table is located.
ble_schemaq

ta- Name of the table to be published

ble_name

pk_column Name of a column used to form the feature IDs

pk_column_lddex of the column in a multi-column key. In case multi column keys are needed multiple
records with the same table schema and table name will be used.

pk_policy | The new value generation policy, used in case a new feature needs to be added in the table
(following a WFS-T insert operation).

pk_sequenceThe name of the database sequence to be used when generating a new value for the
pk_column.

The possible values are:

e assigned. The value of the attribute in the newly inserted feature will be used (this assumes the “expose
primary keys” flag has been enabled)

o sequence. The value of the attribute will be generated from the next value of a sequence indicated in
the “pk_sequence” column.

* autogenerated. The column is an auto-increment one, the next value in the auto-increment will be used.

8.12.3 Using the metadata table with views

GeoServer can publish spatial views without issues, but normally results in two side effects:
¢ the view is treated as read only
e the feauture IDs are randomly generated

The metadata table can also refer to views, just use the view name in the table_name column: this will
result in stable ids, and in databases supporting updatable views, it will also make the code treat the view
as writable (thus, enabling usage of WFS-T on it).

8.13 Custom SQL session start/stop scripts

Starting with version 2.1.4 GeoServer support custom SQL scripts that can be run every time GeoServer
grabs a connection from the connection pool, and every time the sesion is returned to the pool.

These scripts can be parametrized with the expansion of environment variables, which can be in turn set
into the OGC request parameters with the same mechanism as Variable substitution in SLD.

In addition to the parameters provided via the request the GSUSER variable is guaranteed to contain the
current GeoServer user, or be null if no authentication is available. This is useful if the SQL sessions scripts
are used to provide tight control over database access

The SQL script can expand environment variables using the $ { variableName, defaultValue} syntax,
for example the following alters the current database user to be the same as the GeoServer current user, or
geoserver in case no user was authenticated

SET SESSION AUTHORIZATION ${GSUSER geoserver}
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8.14 Using SQL session scripts to control authorizations at the
database level

GeoServer connects to a database via a connection pool, using the same rights as the user that is specified in
the connection pool setup. In a setup that provides a variety of services and tables the connection pool user
must have a rather large set of rights, such as table selection (WMS), table insert/update/delete (WFS-T)
and even table creation (data upload via RESTConfig, WPS Import process and eventual new processes
leveraging direct database connections).

What a user can do can be controlled by means of the GeoServer security subsystem, but in high security
setups this might not be considered enough, and a database level access control be preferred instead. In
these setups normally the connection pool user has limited access, such as simple read only access, while
specific users are allowed to perform more operations.

When setting up such a solution remember the following guidelines:

e The connection pool user must be able to access all table metadata regardless of whether it is able
to actually perform a select on the tables (dictionary tables/describe functionality must be always
accessible)

¢ The connection pool must see each and every column of tables and views, in other words, the structure
of the tables must not change as the current user changes

e the database users and the GeoServer user must be kept in synch with some external tools, GeoServer
provides no out of the box facilities

¢ during the GeoServer startup the code will access the database to perform some sanity checks, in that
moment there is no user authenticated in GeoServer so the code will run under whatever user was
specified as the “default value” for the GSUSER variable.

* The user that administers GeoServer (normally admin, but it can be renamed, and other users given
the administration roles too) must also be a database user, all administrative access on the GeoServer
GUI will have that specific user controlling the session

Typical use cases:
* Give insert/update/delete rights only to users that must use WFS-T
¢ Only allow the administrator to create new tables

¢ Limit what rows of a table a user can see by using dynamic SQL views taking into account the current
user to decide what rows to return

To make a point in case, if we want the PostgreSQL session to run with the current GeoServer user creden-
tials the following scripts will be used:

The first command makes the database session use either the current GeoServer user, or the geoserver
user if no authentication was available (anonymous user, or startup situation). The second command resets
the session to the rights of the connection pool user.
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Primary key metadata table

Session startup SQL

SET SESSION AUTHORIZATION ${GSUSER, geoserver}

Session close-up SQL

RESET SESSION AUTHORIZATION

Figure 8.21: Setting up session authorization for PostgreSQL
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CHAPTER 9

Working with Application Schemas

The application schema support (app-schema) extension provides support for Complex Features in
GeoServer WFS.

Note: You must install the app-schema plugin to use Application Schema Support.

GeoServer provides support for a broad selection of simple feature data stores, including property files,
shapefiles, and JDBC data stores such as PostGIS and Oracle Spatial. The app-schema module takes one or
more of these simple feature data stores and applies a mapping to convert the simple feature types into one
or more complex feature types conforming to a GML application schema.

Simple Features ( Database h

<gsml:Mapped Featura:
<gsml:specifications type: map pedfeature
<gsml:Geclogic Unit:

A

TABLE mappedfeature

Complex Features app-schema |€— typs:geobgicunit [ TABLE geologicunit

<gsml:GeologicUnit:

<gsmlicccumrence» type: compositionpart (4 TABLE compositionpart
<gsml:MappedFeature:

- J

Figure 9.1: Three tables in a database are accessed using GeoServer simple feature support and converted into two
complex feature types.

The app-schema module looks to GeoServer just like any other data store and so can be loaded and used to
service WES requests. In effect, the app-schema data store is a wrapper or adapter that converts a simple
feature data store into complex features for delivery via WES. The mapping works both ways, so queries
against properties of complex features are supported.

9.1 Complex Features

To understand complex features, and why you would want use them, you first need to know a little about
simple features.

203



GeoServer User Manual, Release 2.5.x

9.1.1 Simple features

A common use of GeoServer WFS is to connect to a data source such as a database and access one or more
tables, where each table is treated as a WFS simple feature type. Simple features contain a list of properties
that each have one piece of simple information such as a string or number. (Special provision is made for
geometry objects, which are treated like single items of simple data.) The Open Geospatial Consortium
(OGC) defines three Simple Feature profiles; SF-0, SF-1, and SF-2. GeoServer simple features are close to
OGC SF-0, the simplest OGC profile.

GeoServer WFS simple features provide a straightforward mapping from a database table or similar struc-
ture to a “flat” XML representation, where every column of the table maps to an XML element that usually
contains no further structure. One reason why GeoServer WES is so easy to use with simple features is that
the conversion from columns in a database table to XML elements is automatic. The name of each element
is the name of the column, in the namespace of the data store. The name of the feature type defaults to the
name of the table. GeoServer WFS can manufacture an XSD type definition for every simple feature type it
serves. Submit a DescribeFeatureType request to see it.

Benefits of simple features

¢ Easy to implement
¢ Fast

® Support queries on properies, including spatial queries on geometries

Drawbacks of simple features

¢ When GeoServer automatically generates an XSD, the XML format is tied to the database schema.

¢ To share data with GeoServer simple features, participants must either use the same database schema
or translate between different schemas.

¢ Even if a community could agree on a single database schema, as more data owners with different
data are added to a community, the number of columns in the table becomes unmanageable.

e Interoperability is difficult because simple features do not allow modification of only part of the
schema.

Simple feature example

For example, if we had a database table st ations containing information about GPS stations:

| 1id | code | name | location |
fo—— fom o +
| 27 | ALIC | Alice Springs | POINT(133.8855 -23.6701) |
| 4 | NORF | Norfolk Island | POINT(167.9388 -29.0434) |
| 12 | COCO | Cocos | POINT(96.8339 -12.1883) \
| 31 | ALBY | Albany | POINT(117.8102 -34.9502) |

GeoServer would then be able to create the following simple feature WES response fragment:

<gps:stations gml:id="stations.27">
<gps:code>ALIC</gps:code>
<gps:name>Alice Springs</gps:name>
<gps:location>
<gml:Point srsName="urn:x-ogc:def:crs:EPSG:4326">
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<gml:pos>-23.6701 133.8855</gml:pos>

</gml:Point>
</gps:location>
</gps:stations>

¢ Every row in the table is converted into a feature.

¢ Every column in the table is converted into an element, which contains the value for that row.

¢ Every element is in the namespace of the data store.

* Automatic conversions are applied to some special types like geometries, which have internal struc-

ture, and include elements defined in GML.

9.1.2 Complex features

Complex features contain properties that can contain further nested properties to arbitrary depth. In par-
ticular, complex features can contain properties that are other complex features. Complex features can be
used to represent information not as an XML view of a single table, but as a collection of related objects of

different types.

Simple feature

Complex feature

Properties are single data item, e.g. text, number,
geometry

XML view of a single table

Schema automatically generated based on database
One large type

Straightforward

Interoperability relies on simplicity and
customisation

Properties can be complex, including complex
features

Collection of related identifiable objects
Schema agreed by community

Multiple different types

Richly featured data standards
Interoperability through standardisation

Benefits of complex features

¢ Can define information model as an object-oriented structure, an application schema.

¢ Information is modelled not as a single table but as a collection of related objects whose associations
and types may vary from feature to feature (polymorphism), permitting rich expression of content.

* By breaking the schema into a collection of independent types, communities need only extend those
types they need to modify. This simplifies governance and permits interoperability between related
communities who can agree on common base types but need not agree on application-specific sub-

types..

Drawbacks of complex features

* More complex to implement

e Complex responses might slower if more database queries are required for each feature.

¢ Information modelling is required to standardise an application schema. While this is beneficial, it

requires effort from the user community.

9.1. Complex Features
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Complex feature example

Let us return to our stations table and supplement it with a foreign key gu_id that describes the rela-
tionship between the GPS station and the geologic unit to which it is physically attached:

| 1id | code | name | location | gu_id |
et o e e +

| 27 | ALIC | Alice Springs | POINT (133.8855 -23.6701) | 32785 |

| 4 | NORF | Norfolk Island | POINT(167.9388 -29.0434) | 10237 |

| 12 | COCO | Cocos | POINT (96.8339 -12.1883) | 19286

| 31 | ALBY | Albany | POINT (117.8102 -34.9502) | 92774 |

The geologic unit is is stored in the table geologicunit:

| gu_id | urn | text

t——— B T e +

| 32785 | urn:x-demo:feature:GeologicUnit:32785 | Metamorphic bedrock |

The simple features approach would be to join the stations table with the geologicunit table into one
view and then deliver “flat” XML that contained all the properties of both. The complex feature approach
is to deliver the two tables as separate feature types. This allows the relationship between the entities to be
represented while preserving their individual identity.

For example, we could map the GPS station to a sa: SamplingPoint with a gsml:GeologicUnit. The
these types are defined in the following application schemas respectively:

® http://schemas.opengis.net/sampling/1.0.0/sampling.xsd
— Documentation: OGC 07-002r3: http:/ /portal.opengeospatial.org/files/?artifact_id=22467
¢ http://www.geosciml.org/geosciml/2.0/xsd/geosciml.xsd
— Documentation: http://www.geosciml.org/geosciml/2.0/doc/
The complex feature WFS response fragment could then be encoded as:

<sa:SamplingPoint gml:id="stations.27>
<gml :name codeSpace="urn:x-demo:SimpleName">Alice Springs</gml:name>
<gml:name codeSpace="urn:x-demo:IGS:ID">ALIC</gml:name>
<sa:sampledFeature>
<gsml:GeologicUnit gml:id="geologicunit.32785">
<gml:description>Metamorphic bedrock</gml:description>
<gml:name codeSpace="urn:x-demo:Feature">urn:x-demo:feature:GeologicUnit:32785</gml:name>
</gsml:GeologicUnit>
</sa:sampledFeature>
<sa:relatedObservation xlink:href="urn:x-demo:feature:GeologicUnit:32785" />
<sa:position>
<gml:Point srsName="urn:x-ogc:def:crs:EPSG:4326">
<gml:pos>-23.6701 133.8855</gml:pos>
</gml:Point>
</sa:position>
</sa:SamplingPoint>

¢ The property sa:sampledFeature can reference any other feature type, inline (included in the re-
sponse) or by reference (an x1ink:href URL or URN). This is an example of the use of polymor-
phism.

¢ The property sa:relatedObservation refers to the same GeologicUnit as sa: sampledFeature,
but by reference.
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¢ Derivation of new types provides an extension point, allowing information models to be reused and
extended in a way that supports backwards compatibility.

* Multiple sampling points can share a single GeologicUnit. Application schemas can also define mul-
tivalued properties to support many-to-one or many-to-many associations.

¢ Each GeologicUnit could have further properties describing in detail the properties of the rock, such
as colour, weathering, lithology, or relevant geologic events.

* The GeologicUnit feature type can be served separately, and could be uniquely identified through its
properties as the same instance seen in the SamplingPoint.

Portrayal complex features (SF0)

Portrayal schemas are standardised schemas with flat attributes, also known as simple feature level 0 (SF0).
Because a community schema is still required (e.g. GeoSciML-Portrayal), app-schema plugin is still used to
map the database columns to the attributes.

e WES CSV output format is supported for complex features with portrayal schemas. At the moment,
propertyName selection is not yet supported with csv outputFormat, so it always returns the full set
of attributes.

¢ Complex features with nesting and multi-valued properties are not supported with WFS CSV output
format.

9.2 Installation

Application schema support is a GeoServer extension and is downloaded separately.
¢ Download the app-schema plugin zip file for the same version of GeoServer.
e Unzip the app-schema plugin zip file to obtain the jar files inside. Do not unzip the jar files.
® Place the jar files in the WEB-INF/1ib directory of your GeoServer installation.

* Restart GeoServer to load the extension (although you might want to configure it first [see below]).

9.3 WFS Service Settings

There are two GeoServer WES service settings that are strongly recommended for interoperable complex
feature services. These can be enabled through the Services — WFS page on the GeoServer web interface or
by manually editing the wfs . xm1 file in the data directory,

9.3.1 Canonical schema location

The default GeoServer behaviour is to encode WFS responses that include a schemaLocat ion for the WFS
schema that is located on the GeoServer instance. A client will not know without retrieving the schema
whether it is identical to the official schema hosted at schemas.opengis.net. The solution is to encode
the schemalocation for the WFS schema as the canonical location at schemas.opengis.net.

To enable this option, choose one of these:
1. Either: On the Service — WFS page under Conformance check Encode canonical WFS schema location.

2. Or: Insert the following line before the closing tag in wfs . xm1:
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<canonicalSchemalocation>true</canonicalSchemaLocation>

9.3.2 Encode using featureMember

By default GeoServer will encode WFS 1.1 responses with multiple features in a single
gml: featureMembers element. This will cause invalid output if a response includes a feature at
the top level that has already been encoded as a nested property of an earlier feature, because there is no
single element that can be used to encode this feature by reference. The solution is to encode responses
using gml: featureMember.

To enable this option, choose one of these:
1. Either: On the Service - WFS page under Encode response with select Multiple “featureMember” elements.
2. Or: Insert the following line before the closing tag in wfs . xm1:

<encodeFeatureMember>true</encodeFeatureMember>

9.4 Configuration

Configuration of an app-schema complex feature type requires manual construction of a GeoServer data
directory that contains an XML mapping file and a datastore.xml that points at this mapping file. The
data directory also requires all the other ancillary configuration files used by GeoServer for simple features.
GeoServer can serve simple and complex features at the same time.

9.4.1 Workspace layout

The GeoServer data directory contains a folder called workspaces with the following structure:

workspaces
- gsml
— SomeDataStore
— SomeFeatureType
- featuretype.xml
- datastore.xml
— SomeFeatureType-mapping-file.xml

Note: The folder inside workspaces must have a name (the workspace name) that is the same as the
namespace prefix (gsml in this example).

9.4.2 Datastore

Each data store folder contains a file datastore.xml that contains the configuration parameters of
the data store. To create an app-schema feature type, the data store must be configured to load
the app-schema service module and process the mapping file. These options are contained in the
connectionParameters:

¢ namespace defines the XML namespace of the complex feature type.

e urlisa file: URL that gives the location of the app-schema mapping file relative to the root of the
GeoServer data directory.
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* dbtype must be app-schema to trigger the creation of an app-schema feature type.

9.5 Mapping File

An app-schema feature type is configured using a mapping file that defines the data source for the feature
and the mappings from the source data to XPaths in the output XML.

9.5.1 Outline

Here is an outline of a mapping file:

<?xml version="1.0" encoding="UTF-8"7?>

<as:AppSchemaDataAccess xmlns:as="http://www.geotools.org/app—-schema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.geotools.org/app-schema AppSchemaDataAccess.xsd">
<namespaces>...</namespaces>
<includedTypes>...</includedTypes>
<sourceDataStores>...</sourceDataStores>
<catalog>...</catalog>
<targetTypes...</targetTypes>
<typeMappings>...</typeMappings>

</as:AppSchemaDataAccess>

* namespaces defines all the namespace prefixes used in the mapping file.

* includedTypes (optional) defines all the included non-feature type mapping file locations that are
referred in the mapping file.

® sourceDataStores provides the configuration information for the source data stores.
® catalog is the location of the OASIS Catalog used to resolve XML Schema locations.
* targetTypes is the location of the XML Schema that defines the feature type.

* typeMappings give the relationships between the fields of the source data store and the elements of
the output complex feature.

Mapping file schema

* AppSchemaDataAccess.xsd is optional because it is not used by GeoServer. The presence of
AppSchemaDataAccess. xsd in the same folder as the mapping file enables XML editors to observe
its grammar and provide contextual help.

9.5.2 Settings
namespaces

The namespaces section defines all the XML namespaces used in the mapping file:

<Namespace>
<prefix>gsml</prefix>
<uri>urn:cgi:xmlns:CGI:GeoSciML:2.0</uri>
</Namespace>
<Namespace>
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<prefix>gml</prefix>
<uri>http://www.opengis.net/gml</uri>
</Namespace>
<Namespace>
<prefix>xlink</prefix>
<uri>http://www.w3.0rg/1999/xlink</uri>
</Namespace>

includedTypes (optional)

Non-feature types (eg. gsml:CompositionPart is a data type that is nested in gsml:GeologicUnit) may be
mapped separately for its reusability, but we don’t want to configure it as a feature type as we don’t want
to individually access it. Related feature types don’t need to be explicitly included here as it would have its
own workspace configuration for GeoServer to find it. The location path in Include tag is relative to the
mapping file. For an example, if gsml:CompositionPart configuration file is located in the same directory
as the gsml:GeologicUnit configuration:

<includedTypes>
<Include>gsml_CompositionPart.xml</Include>
</includedTypes>

sourceDataStores

Every mapping file requires at least one data store to provide data for features. app-schema reuses
GeoServer data stores, so there are many available types. See Data Stores for details of data store con-
figuration. For example:

<sourceDataStores>
<DataStore>
<id>datastore</id>
<parameters>

</parameters>
</DataStore>

</sourceDataStores>

If you have more than one DataStore in a mapping file, be sure to give them each a distinct id.

catalog (optional)

The location of an OASIS XML Catalog configuration file, given as a path relative to the mapping file. See
Application Schema Resolution for more information. For example:

<catalog>../../../schemas/catalog.xml</catalog>

targetTypes

The targetTypes section lists all the application schemas required to define the mapping. Typically only
one is required. For example:
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<targetTypes>
<FeatureType>
<schemaUri>http://www.geosciml.org/geosciml/2.0/xsd/geosciml.xsd</schemaUri>
</FeatureType>
</targetTypes>

9.5.3 Mappings
typeMappings and FeatureTypeMapping

The typeMappings section is the heart of the app-schema module. It defines the mapping from
simple features to the the nested structure of one or more simple features. It consists of a list of
FeatureTypeMapping elements, which each define one output feature type. For example:

<typeMappings>
<FeatureTypeMapping>
<mappingName>mappedfeaturel</mappingName>
<sourceDataStore>datastore</sourceDataStore>
<sourceType>mappedfeature</sourceType>
<targetElement>gsml:MappedFeature</targetElement>
<isDenormalised>true</isDenormalised>
<attributeMappings>
<AttributeMapping>

* mappingName is an optional tag, to identify the mapping in Feature Chaining when there are multiple
FeatureTypeMapping instances for the same type. This is solely for feature chaining purposes, and
would not work for identifying top level features.

® sourceDataStore must be an identifier you provided when you defined a source data store the
sourceDataStores section.

* sourceType is the simple feature type name. For example:
— atable or view name, lowercase for PostGIS, uppercase for Oracle.
— a property file name (without the .properties suffix)

® targetElement is the the element name in the target application schema. This is the same as the
WES feature type name.

* isDenormalised is an optional tag (default true) to indicate whether this type contains denor-
malised data or not. If data is not denormalised, then the global feature limit can be safely applied
when querying the database. When combined with a low global feature limit (via Services —> WFS),
setting this option to false can prevent unnecessary processing and database lookups from taking
place.

attributeMappings and AttributeMapping

attributeMappings comprises a list of AttributeMapping elements:

<AttributeMapping>
<targetAttribute>...</targetAttribute>
<idExpression>...</idExpression>
<sourceExpression>...</sourceExpression>

<targetAttributeNode>...</targetAttributeNode>
<isMultiple>...</isMultiple>
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<ClientProperty>...</ClientProperty>
</AttributeMapping>

targetAttribute

targetAttribute is the XPath to the output element, in the context of the target element. For example,
if the containing mapping is for a feature, you should be able to map a gml:name property by setting the
target attribute:

<targetAttribute>gml:name</targetAttribute>

Multivalued attributes resulting from Denormalised sources are automatically encoded. If you wish to encode
multivalued attributes from different input columns as a specific instance of an attribute, you can use a
(one-based) index. For example, you can set the third gml : name with:

<targetAttribute>gml:name[3]</targetAttribute>

The reserved name FEATURE_LINK is used to map data that is not encoded in XML but is required for use
in Feature Chaining.

idExpression (optional)

A CQL expression that is used to set the custom gm1 : id of the output feature type. This should be the name
of a database column on its own. Using functions would cause an exception because it is not supported
with the default joining implementation.

Note: Every feature must have a gml:id. This requirement is an implementation limitation (strictly,
gml:idis optional in GML).
e If idExpression is unspecified, gml:id will be <the table name>.<primary key>, e.g.
MAPPEDFEATURE. 1.

¢ In the absence of primary keys, this will be <the table name>.<generated gml id>, e.g.
MAPPEDFEATURE. fid--46£d41b8_1407138b56f_-7fe0.

¢ If using property files instead of database tables, the default gm1 : 1d will be the row key found before
the equals (“=") in the property file, e.g. the feature with row “mfl=Mudstone | POINT(1 2)|...” will
have gml:id m£1.

Note: gml:id mustbe an NCName.

sourceExpression (optional)
Use a sourceExpression tag to set the element content from source data. For example, to set the element
content from a column called DESCRIPTION:

<sourceExpression><OCQL>DESCRIPTION</OCQL></sourceExpression>

If sourceExpression is not present, the generated element is empty (unless set by another mapping).

You can use CQL expressions to calculate the content of the element. This example concatenated strings
from two columns and a literal:
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<sourceExpression>
<O0CQL>strConCat (FIRST , strConCat(’ followed by ’, SECOND))</0CQL>
</sourceExpression>

You can also use COL functions for vocabulary translations.

Warning: Avoid use of CQL expressions for properties that users will want to query, because the current
implementation cannot reverse these expressions to generate efficient SQL, and will instead read all
features to calculate the property to find the features that match the filter query. Falling back to brute
force search makes queries on CQL-calculated expressions very slow. If you must concatenate strings to
generate content, you may find that doing this in your database is much faster.

linkElement and linkField (optional)

The presence of 1inkElement and 1inkField change the meaning of sourceExpression to a Feature
Chaining mapping, in which the source of the mapping is the feature of type 1inkElement with property
linkField matching the expression. For example, the following sourceExpression uses as the result
of the mapping the (possibly multivalued) gsml :MappedFeature for which gml:name[2] is equal to
the value of URN for the source feature. This is in effect a foreign key relation:

<sourceExpression>
<OCQL>URN</OCQL>
<linkElement>gsml:MappedFeature</linkElement>
<linkField>gml:name[2]</1linkField>
</sourceExpression>

The feature type gsml:MappedFeature might be defined in another mapping file. The 1inkField can
be FEATURE_LINK if you wish to relate the features by a property not exposed in XML. See Feature Chaining
for a comprehensive discussion.

For special cases, 1inkElement could be an OCQL function, and 1inkField could be omitted. See Poly-
morphism for further information.

targetAttributeNode (optional)

targetAttributeNode is required wherever a property type contains an abstract element and app-
schema cannot determine the type of the enclosed attribute.

In this example, om: result is of xs: anyType, which is abstract. We can use targetAttributeNode to
set the type of the property type to a type that encloses a non-abstract element:

<AttributeMapping>
<targetAttribute>om:result</targetAttribute>
<targetAttributeNode>gml:MeasureType<targetAttributeNode>
<sourceExpression>
<OCQL>TOPAGE</0OCQL>
</sourceExpression>
<ClientProperty>
<name>xsi:type</name>
<value>’gml:MeasureType’ </value>
</ClientProperty>
<ClientProperty>
<name>uom</name>
<value>’'http://www.opengis.net/def/uom/UCUM/0/Ma’</value>
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</ClientProperty>
</AttributeMapping>

If the casting type is complex, the specific type is implicitly determined by the XPath in targetAttribute
and targetAttributeNode is not required. E.g., in this example om: result is automatically specialised as a
MappedFeatureType:

<AttributeMapping>
<targetAttribute>om:result/gsml:MappedFeature/gml:name</targetAttribute>
<sourceExpression>
<OCQL>NAME</OCQL>
</sourceExpression>
</AttributeMapping>

Although it is not required, we may still specify targetAttributeNode for the root node, and map the chil-
dren attributes as per normal. This mapping must come before the mapping for the enclosed elements. By
doing this, app-schema will report an exception if a mapping is specified for any of the children attributes
that violates the type in targetAttributeNode. E.g.:

<AttributeMapping>
<targetAttribute>om:result</targetAttribute>
<targetAttributeNode>gsml:MappedFeatureType<targetAttributeNode>
</AttributeMapping>
<AttributeMapping>
<targetAttribute>om:result/gsml:MappedFeature/gml:name</targetAttribute>
<sourceExpression>
<OCQL>NAME</0OCQL>
</sourceExpression>
</AttributeMapping>

Note that the GML encoding rules require that complex types are never the direct property of another com-
plex type; they are always contained in a property type to ensure that their type is encoded in a surrounding
element. Encoded GML is always type/property/type/property. This is also known as the GML “strip-
ing” rule. The consequence of this for app-schema mapping files is that targetAttributeNode must be
applied to the property and the type must be set to the XSD property type, not to the type of the contained
attribute (gsml:CGI_TermValuePropertyType not gsml:CGI_TermValueType). Because the XPath
refers to a property type not the encoded content, targetAttributeNode appears in a mapping with
targetAttribute and no other elements when using with complex types.

encodelfEmpty (optional)

The encodeIfEmpty element will determine if an attribute will be encoded if it contains a null or empty
value. By default encodeIfEmpty is set to false therefore any attribute that does not contain a value will
be skipped:

<encodeIfEmpty>true</encodeIfEmpty>

encodelfEmpty can be used to bring up attributes that only contain client properties such as
xlink:title.

isMultiple (optional)

The isMultiple element states whether there might be multiple values for this attribute, coming from
denormalised rows. Because the default value is false and it is omitted in this case, it is most usually seen
as:
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<isMultiple>true</isMultiple>

For example, the table below is denormalised with NAME column having multiple values:

ID NAME DESCRIPTION
gu.25678 | Yaugher Volcanic Group 1 | Olivine basalt, tuff, microgabbro
gu.25678 | Yaugher Volcanic Group 2 | Olivine basalt, tuff, microgabbro

The configuration file specifies i sMultiple for gml:name attribute that is mapped to the NAME column:

<AttributeMapping>
<targetAttribute>gml:name</targetAttribute>
<sourceExpression>
<OCQL>NAME</OCQL>
</sourceExpression>
<isMultiple>true</isMultiple>
<ClientProperty>
<name>codeSpace</name>
<value>’urn:ietf:rfc:2141’'</value>
</ClientProperty>
</AttributeMapping>

The output produces multiple gm1 : name attributes for each feature grouped by the id:

<gsml:GeologicUnit gml:id="gu.25678">
<gml:description>0Olivine basalt, tuff, microgabbro</gml:description>
<gml:name codeSpace="urn:ietf:rfc:2141">Yaugher Volcanic Group 1</gml:name>
<gml :name codeSpace="urn:ietf:rfc:2141">Yaugher Volcanic Group 2</gml:name>

isList (optional)

The isList element states whether there might be multiple values for this attribute, concatenated as a list.
The usage is similar with i sMultiple, except the values appear concatenated inside a single node instead
of each value encoded in a separate node. Because the default value is false and it is omitted in this case,
it is most usually seen as:

<isList>true</isList>

For example, the table below has multiple POSITION for each feature:

ID POSITION
ID1.2 | 1948-05
ID1.2 | 1948-06
ID1.2 | 1948-07
ID1.2 | 1948-08
ID1.2 | 1948-09

The configuration file uses 1sList on timePositionList attribute mapped to POSITION column:

<AttributeMapping>
<targetAttribute>csml:timePositionList</targetAttribute>
<sourceExpression>
<OCQL>POSITION</OCQL>
</sourceExpression>
<isList>true</isList>
</AttributeMapping>
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The output produced:

<csml:pointSeriesDomain>
<csml:TimeSeries gml:id="ID1.2">
<csml:timePositionList>1949-05 1949-06 1949-07 1949-08 1949-09</csml:timePositionList>
</csml:TimeSeries>
</csml:pointSeriesDomain>

ClientProperty (optional, multivalued)

A mapping can have one or more ClientProperty elements which set XML attributes on the mapping
target. Each ClientProperty has a name and a value that is an arbitrary CQL expression. No OCQL
element is used inside value.

This example of a ClientProperty element sets the codeSpace XML attribute to the literal string
urn:ietf:rfc:2141. Note the use of single quotes around the literal string. This could be applied to
any target attribute of GML CodeType:

<ClientProperty>
<name>codeSpace</name>
<value>’'urn:ietf:rfc:2141'</value>
</ClientProperty>

When the GML association pattern is used to encode a property by reference, the x1ink :href attribute is
set and the element is empty. This ClientProperty element sets the x1ink : href XML attribute to to the
value of the RELATED_FEATURE_URN field in the data source (for example, a column in an Oracle database
table). This mapping could be applied to any property type, sucha gml : FeaturePropertyType, or other
type modelled on the GML association pattern:

<ClientProperty>
<name>xlink:href</name>
<value>RELATED_FEATURE_URN</value>
</ClientProperty>

See the discussion in Feature Chaining for the special case in which x1ink:href is created for multivalued
properties by reference.

9.5.4 CQL

CQL functions enable data conversion and conditional behaviour to be specified in mapping files.
¢ See CQL functions for information on additional functions provided by the app-schema plugin.
¢ The uDig manual includes a list of CQL functions:
— http:/ /udig.refractions.net/confluence/display /EN/Constraint+Query+Language

* CQL string literals are enclosed in single quotes, for example ' urn:ogc:def:nil:0GC:missing’.

9.5.5 Database identifiers

When referring to database table/view names or column names, use:
¢ Jlowercase for PostGIS

¢ UPPERCASE for Oracle Spatial and ArcSDE
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9.5.6 Denormalised sources

Multivalued properties from denormalised sources (the same source feature ID appears more than once)
are automatically encoded. For example, a view might have a repeated id column with varying name so
that an arbitrarily large number of gm1 : name properties can be encoded for the output feature.

Warning: Denormalised sources must grouped so that features with duplicate IDs are provided without
any intervening features. This can be achieved by ensuring that denormalised source features are sorted
by ID. Failure to observe this restriction will result in data corruption. This restriction is however not
necessary when using Joining Support For Performance because then ordering will happen automatically.

9.6 Application Schema Resolution

To be able to encode XML responses conforming to a GML application schema, the app-schema plugin
must be able to locate the application schema files (XSDs) that define the schema. This page describes the
schema resolution process.

9.6.1 Schema downloading is how automatic for most users
GeoServer will automatically download and cache (see Cache below) all the schemas it needs the first time
it starts if:

1. All the application schemas you use are accessed via http/https URLs, and

2. Your GeoServer instance is deployed on a network that permits it to download them.

Note: This is the recommended way of using GeoServer app-schema for most users.

If cached downloading is used, no manual handling of schemas will be required. The rest of this page is for
those with more complicated arrangements, or who wish to clear the cache.

9.6.2 Resolution order

The order of sources used to resolve application schemas is:
1. OASIS Catalog
2. Classpath
3. Cache

Every attempt to load a schema works down this list, so imports can be resolved from sources other than
that used for the originating document. For example, an application schema in the cache that references a
schema found in the catalog will use the version in the catalog, rather than caching it. This allows users to
supply unpublished or modified schemas sourced from, for example, the catalog, at the cost of interoper-
ability (how do WEFS clients get them?).

9.6.3 OASIS Catalog

An OASIS XML Catalog is a standard configuration file format that instructs an XML processing system
how to process entity references. The GeoServer app-schema resolver uses catalog URI semantics to locate
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application schemas, so uri or rewriteURI entries should be present in your catalog. The optional map-
ping file catalog element provides the location of the OASIS XML Catalog configuration file, given as a
path relative to the mapping file, for example:

<catalog>../../../schemas/catalog.xml</catalog>

Earlier versions of the app-schema plugin required all schemas to be present in the catalog. This is no
longer the case. Because the catalog is searched first, existing catalog-based deployments will continue to
work as before.

To migrate an existing GeoServer app-schema deployment that uses an OASIS Catalog to instead use
cached downloads (see Cache below), remove all catalog elements from your mapping files and restart
GeoServer.

9.6.4 Classpath

Java applications such as GeoServer can load resources from the Java classpath. GeoServer app-schema uses
a simple mapping from an http or https URL to a classpath resource location. For example, an application
schema published at http://schemas.example.org/exampleml/exml .xsd would be found on the
classpath if it was stored either:

* at /org/example/schemas/exampleml/exml.xsd in a JAR file on the classpath (for example, a
JAR file in WEB-INF/1ib) or,

* on the local filesystem at WEB-INF/classes/org/example/schemas/exampleml/exml.xsd.

The ability to load schemas from the classpath is intended to support testing, but may be useful to users
whose communities supply JAR files containing their application schemas.

9.6.5 Cache

If an application schema cannot be found in the catalog or on the classpath, it is downloaded from the
network and stored in a subdirectory app—-schema-cache of the GeoServer data directory.

* Once schemas are downloaded into the cache, they persist indefinitely, including over GeoServer
restarts.

¢ No attempt will be made to retrieve new versions of cached schemas.

* To clear the cache, remove the subdirectory app—-schema-cache of the GeoServer data directory and
restart GeoServer.

GeoServer  app-schema uses a simple mapping from an http or https URL
to local filesystem path. For example, an application schema published at
http://schemas.example.org/exampleml/exml.xsd would be downloaded and stored as
app-schema-cache/org/example/schemas/exampleml/exml.xsd . Note that:

¢ Only http and https URLs are supported.
¢ Port numbers, queries, and fragments are ignored.

If your GeoServer instance is deployed on a network whose firewall rules prevent outgoing TCP connec-
tions on port 80 (http) or 443 (https), schema downloading will not work. (For security reasons, some
service networks [”“demilitarised zones”] prohibit such outgoing connections.) If schema downloading is
not permitted on your network, there are three solutions:
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1. Either: Install and configure GeoServer on another network that can make outgoing TCP connections,
start GeoServer to trigger schema download, and then manually copy the app-schema-cache direc-
tory to the production server. This is the easiest option because GeoServer automatically downloads
all the schemas it needs, including dependencies.

2. Or: Deploy JAR files containing all required schema files on the classpath (see Classpath above).
3. Or: Use a catalog (see OASIS Catalog above).

9.7 Supported GML Versions

9.7.1 GML 3.1.1

* GML 3.1.1 application schemas are supported for WFS 1.1.0.
¢ Clients must specify WFS 1.1.0 in requests because the GeoServer default is WFS 2.0.0.
¢ GET URLs must contain version=1.1.0 to set the WFS version to 1.1.0.

9.7.2 GML 3.2.1

e GML 3.2.1 application schemas are supported for WFS 1.1.0 and (incomplete) WFS 2.0.0.
e WEFS 2.0.0 features not in WFS 1.1.0 such as paging (STARTINDEX) are not yet supported.

¢ Clients using WFS 1.1.0 must specify WFS 1.1.0 in requests and select the gm132 output format for
GML 3.2.1.

e To use WFS 1.1.0 for GML 3.2.1, GET URLs must contain version=1.1.0 to set the WFS version to
1.1.0 and outputFormat=gml32 to set the output format to GML 3.2.1.

¢ The default WES version is 2.0.0, for which the default output format is GML 3.2.1.

e All GML 3.2.1 responses are contained in a WFS 2.0.0 FeatureCollection element, even for WFS
1.1.0 requests, because a WFS 1.1.0 FeatureCollection cannot contain GML 3.2.1 features.

Secondary namespace for GML 3.2.1 required

GML 3.2.1 WES responses are delivered in a WFS 2.0.0 FeatureCollection. Unlike WFES1.1.0, WFS 2.0.0
does not depend explicitly on any GML version. As a consequence, the GML namespace is secondary and
must be defined explicitly as a secondary namespace. See Secondary Namespaces for details.

For example, to use the prefix gml for GML 3.2, create workspaces/gml/namespace.xml containing:

<namespace>
<id>gml_namespace</id>
<prefix>gml</prefix>
<uri>http://www.opengis.net/gml/3.2</uri>
</namespace>

and workspaces/gml/workspace.xml containing:

<workspace>
<id>gml_workspace</id>
<name>gml</name>
</workspace>
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Failure to define the gm1 namespace prefix with a secondary namespace will result in errors like:

java.io.IOException: The prefix "null" for element "null:name" is not bound.

while encoding a response (in this case one containing gm1l : name), even if the namespace prefix is defined
in the mapping file.

GML 3.2.1 geometries require gml:id

GML 3.2.1 requires that all geometries have a gm1:id. While GeoServer will happily encode WES re-
sponses without gm1 : 1d on geometries, these will be schema-invalid. Encoding a gm1: id on a geometry
can be achieved by setting an idExpression in the mapping for the geometry property. For example,
gsml: shape is a geometry property and its gml: id might be generated with:

<AttributeMapping>
<targetAttribute>gsml:shape</targetAttribute>
<idExpression>
<0OCQL>strConcat (’ shape.’, getId())</0CQL>
</idExpression>
<sourceExpression>
<OCQL>SHAPE</0OCQL>
</sourceExpression>
</AttributeMapping>

In this example, getId () returns the gml:id of the containing feature, so each geometry will have a
unique gml: id formed by appending the gm1 : id of the containing feature to the string "shape.".

If a multigeometry (such as a MultiPoint or MultiSurface) is assigned a gml:id of (for example)
parentid, to permit GML 3.2.1 schema-validity, each geometry that the multigeometry contains will be
automatically assigned a gml: id of the form parentid. 1, parentid.?2, ... in order.

9.7.3 GML 3.3

The proposed GML 3.3 is itself a GML 3.2.1 application schema; preliminary testing with drafts of GML 3.3
indicates that it works with app-schema as expected.

9.8 Secondary Namespaces

9.8.1 What is a secondary hamespace?

A secondary namespace is one that is referenced indirectly by the main schema, that is, one schema imports
another one as shown below:

a.xsd imports b.xsd
b.xsd imports c.xsd

(using a, b and c as the respective namespace prefixes for a.xsd, b.xsd and c.xsd):

a.xsd declares b:prefix
b.xsd declares c:prefix

The GeoTools encoder does not honour these namespaces and writes out:
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"a:" , "b:" but NOT "c:"

The result is ¢’s element being encoded as:

<null:cElement/>

9.8.2 When to configure for secondary namespaces

If your application spans several namespaces which may be very common in application schemas.

A sure sign that calls for secondary namespace configuration is when prefixes for namespaces are printed
out as the literal string “null” or error messages like:

java.io.IOException: The prefix "null" for element "null:something" is not bound.

Note: When using secondary namespaces, requests involving complex featuretypes must be made to the
global OWS service only, not to Virtual OWS Services. This 1s because virtual services are restricted to a

single namespace, and thus are not able to access secondary namespaces.

In order to allow GeoServer App-Schema to support secondary namespaces, please follow the steps out-
lined below:

Using the sampling namespace as an example.

9.8.3 Step 1:Create the Secondary Namespace folder

Create a folder to represent the secondary namespace in the data/workspaces directory, in our example
that will be the “sa” folder.

9.8.4 Step 2:Create files

Create two files below in the “sa” folder:
1. namespace.xml

2. workspace.xml

9.8.5 Step 3:Edit content of files

Contents of these files are as follows:

namespace.xml(uri is a valid uri for the secondary namespace, in this case the sampling namespace uri):

<namespace>
<id>sa_workspace</id>
<prefix>sa</prefix>
<uri>http://www.opengis.net/sampling/1.0</uri>
</namespace>

workspace.xml:

<workspace>
<id>sa_workspace</id>
<name>sa</name>
</workspace>
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That's it.

Your workspace is now configured to use a Secondary Namespace.

9.9 CQL functions

CQL functions enable data conversion and conditional behaviour to be specified in mapping files. Some of
these functions are provided by the app-schema plugin specifically for this purpose.

¢ The uDig manual includes a list of CQL functions:
— http:/ /udig.refractions.net/confluence/display /EN/Constraint+Query+Language
* CQL string literals are enclosed in single quotes, for example ' urn:ogc:def:nil:0GC:missing’.

¢ Single quotes are represented in CQL string literals as two single quotes, just as in SQL. For example,
"yyyy-MM-dd’’ T’ ’HH:mm:ss’’ 2’’’ for the string yyyy-MM-dd’ T’ HH:mm:ss’ 2.

9.9.1 Vocabulary translation

This section describes how to serve vocabulary translations using some function expressions in application
schema mapping file. If you're not familiar with application schema mapping file, read Mapping File.

Recode

This is similar to if_then_else function, except that there is no default clause. You have to specify a translation
value for every vocabulary key.

Syntax:

Recode (COLUMN_NAME, keyl, valuel, key2, value2,...)

¢ COLUMN_NAME: column name to get values from
Example:

<AttributeMapping>
<targetAttribute>gml:name</targetAttribute>
<sourceExpression>
<OCQL>Recode (ABBREVIATION, '1GRAV’, ’'urn:cgi:classifier:CGI:SimplelLithology:2008:gravel’,
"1TILL’, ’'urn:cgi:classifier:CGI:SimpleLithology:2008:diamictite’,
"6ALLU’, ’'urn:cgi:classifier:CGI:SimpleLithology:2008:sediment’)
</0CQL>
</sourceExpression>
</AttributeMapping>

The above example will map gml:name value to urn:cgi:classifier:CGI:SimpleLithology:2008:gravel if the AB-
BREVIATION column value is IGRAV.

Categorize

This is more suitable for numeric keys, where the translation value is determined by the key’s position
within the thresholds.

Syntax:
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Categorize (COLUMN_NAME, default_value, threshold 1, value 1, threshold 2, value 2, ..., [preceding/s:

e COLUMN_NAME: data source column name
default_value: default value to be mapped if COLUMN_NAME value is not within the threshold
threshold(n): threshold value

value(n): value to be mapped if the threshold is met

preceding/succeeding:

optional, succeeding is used by default if not specified.

not case sensitive.

preceding: value is within threshold if COLUMN_NAME value > threshold
succeeding: value is within threshold if COLUMN_NAME value >= threshold

Example:

<AttributeMapping>
<targetAttribute>gml:description</targetAttribute>
<sourceExpression>
<OCQL>Categorize (CGI_LOWER_RANGE, ’‘missing_value’, 1000, ’‘minor’, 5000, ’'significant’)</0CQL>
</sourceExpression>
</AttributeMapping>

The above example means gml:description value would be significant if CGI_LOWER_RANGE column
value is >= 5000.

Vocab

This function is more useful for bigger vocabulary pairs. Instead of writing a long key-to-value pairs in the
function, you can keep them in a separate properties file. The properties file serves as a lookup table to the
function. It has no header, and only contains the pairs in “’<key>=<value>" format.

Syntax:

Vocab (COLUMN_NAME, properties file URI)

¢ COLUMN_NAME: column name to get values from

¢ properties file URI: absolute path of the properties file or relative to the mapping file location
Example:
Properties file:

1GRAV=urn:cgi:classifier:CGI:SimplelLithology:2008:gravel
1TILL=urn:cgi:classifier:CGI:Simplelithology:2008:diamictite
6ALLU=urn:cgi:classifier:CGI:Simplelithology:2008:sediment

Mapping file:

<AttributeMapping>
<targetAttribute>gml:name</targetAttribute>
<sourceExpression>
<0CQL>Vocab (ABBREVIATION, ’/test-data/mapping.properties’)</0CQL>
</sourceExpression>
</AttributeMapping>
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The above example will map gml:name to urn:cgi:classifier:CGI:SimpleLithology:2008:gravel if ABBREVIA-
TION value is IGRAV.

9.9.2 Geometry creation

toDirectPosition

This function converts double values to DirectPosition geometry type. This is needed when the data
store doesn’t have geometry type columns. This function expects:

Literal ' SRS_NAME’ (optional)

Expression expression of SRS name if * SRS_NAME’ is present as the first argument

Expression name of column pointing to first double value

Expression name of column pointing to second double value (optional, only for 2D)

ToEnvelope

ToEnvelope function can take in the following set of parameters and return as either Envelope or
ReferencedEnvelope type:

Option 1 (1D Envelope):

ToEnvelope (minx, maxx)

Option 2 (1D Envelope with crsname):

ToEnvelope (minx, maxx, crsname)

Option 3 (2D Envelope):

ToEnvelope (minx,maxx,miny, maxy)

Option 4 (2D Envelope with crsname):

ToEnvelope (minx, maxx,miny, maxy, crsname)

toPoint

This function converts double values to a 2D Point geometry type. This is needed when the data store
doesn’t have geometry type columns. This function expects:

Literal ' SRS_NAME’ (optional)

Expression expression of SRS name if * SRS_NAME’ is present as the first argument

Expression name of column pointing to first double value

Expression name of column pointing to second double value

Expression expression of gml:id (optional)
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toLineString

This function converts double values to 1D LineString geometry type. This is needed to express 1D borehole
intervals with custom (non EPSG) CRS.

Literal ' SRS_NAME’ (EPSG code or custom SRS)

Expression name of column pointing to first double value

Expression name of column pointing to second double value

9.9.3 Reference

toXlinkHref

This function redirects an attribute to be encoded as xlink:href, instead of being encoded as a full attribute.
This is useful in polymorphism, where static client property cannot be used when the encoding is condi-
tional. This function expects:

Expression REFERENCE_VALUE (could be another function or literal)

9.9.4 Date/time formatting

FormatDateTimezone

A function to format a date/time using a SimpleDateFormat pattern in a time zone supported by Java. This
function improves on dateFormat, which formats date/time in the server time zone and can produce
unintended results. Note that the term “date” is derived from a Java class name; this class represents a
date/time, not just a single day.

Syntax:

FormatDateTimezone (pattern, date, timezone)

pattern formatting pattern supported by SimpleDateFormat, for example ’yyyy-MM-dd’. Use
two single quotes to include a literal single quote in a CQL string literal, for example
'yyyy-MM-dd’ " T’ "HH:mm:ss’"2""".

date the date/time to be formatted or its string representation, for example ' 1948-01-01T00:00:002".
An exception will be returned if the date is invalid. Database types with time zone information are
recommended.

timezone the name of a time zone supported by Java, for example ' UTC’ or ' Canada/Mountain’. Note
that unrecognised timezones will silently be converted to UTC.

This example formats date/times from a column POSITION in UTC for inclusion in a csml:TimeSeries:

<AttributeMapping>
<targetAttribute>csml:timePositionList</targetAttribute>
<sourceExpression>
<OCQL>FormatDateTimezone (' yyyy-MM-dd’ ' T/ HH:mm:ss’’Z’’’, POSITION, ’UTC’)</0OCQL>
</sourceExpression>
<isList>true</isList>
</AttributeMapping>

Note that any of the arguments could be sourced from a database column.
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9.10 Property Interpolation

Interpolation in this context means the substitution of variables into strings. GeoServer app-schema sup-
ports the interpolation of properties (the Java equivalent of environment variables) into app-schema map-
ping files. This can be used, for example, to simplify the management of database connection parameters
that would otherwise be hardcoded in a particular mapping file. This enables data directories to be given to
third parties without inapplicable authentication or system configuration information. Externalising these
parameters make management easier.

9.10.1 Defining properties

e If the system property app-schema.properties is not set, properties are
loaded from  WEB-INF/classes/app-schema.properties (or another  resource
/app-schema.properties on the classpath).

¢ If the system property app-schema.properties is set, properties are loaded from the file named
as the value of the property. This is principally intended for debugging, and is designed to be used in
an Eclipse launch configuration.

— For example, if the JVM is started with -Dapp-schema.properties=/path/to/some/local .properties,
properties are loaded from /path/to/some/local.properties.

¢ System properties override properties defined in a configuration file, so if you define
-Dsome.property at the java command line, it will override a value specified in the
app-schema.properties file. This is intended for debugging, so you can set a property file in
an Eclipse launch configuration, but override some of the properties contained in the file by setting
them explicitly as system properties.

¢ All system properties are available for interpolation in mapping files.

9.10.2 Using properties

® Using $ {some.property} anywhere in the mapping file will cause it to be replaced by the value of
the property some . property.

¢ Itis an error for a property that has not been set to be used for interpolation.

¢ Interpolation is performed repeatedly, so values can contain new interpolations. Use this behaviour
with caution because it may cause an infinite loop.

¢ Interpolation is performed before XML parsing, so can be used to include arbitrary chunks of XML.

9.10.3 Example of property interpolation

This example defines an Oracle data store, where the connection parameter are interpolated from proper-
ties:

<sourceDataStores>
<DataStore>
<id>datastore</id>
<parameters>
<Parameter>
<name>dbtype</name>
<value>Oracle</value>
</Parameter>
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<Parameter>
<name>host</name>
<value>${example.host}</value>
</Parameter>
<Parameter>
<name>port</name>
<value>1521</value>
</Parameter>
<Parameter>
<name>database</name>
<value>${example.database}</value>
</Parameter>
<Parameter>
<name>user</name>
<value>${example.user}</value>
</Parameter>
<Parameter>
<name>passwd</name>
<value>${example.passwd}</value>
</Parameter>
</parameters>
</DataStore>
</sourceDataStores>

9.10.4 Example property file

This sample property file gives the property values that are interpolated into the mapping file fragment
above. These properties can be installed in WEB-INF/classes/app-schema.properties in your
GeoServer installation:

example.host = database.example.com
example.database = example
example.user = dbuser
example.passwd = s3cr3t

9.11 Data Stores

The app-schema Mapping File requires you to specify your data sources in the sourceDataStores section.
For GeoServer simple features, these are configured using the web interface, but because app-schema lacks
a web configuration interface, data stores must be configured by editing the mapping file.

Many configuration options may be externalised through the use of Property Interpolation.

9.11.1 The DataStore element

A DataStore configuration consists of
* an id, which is an opaque identifier used to refer to the data store elsewhere in a mapping file, and

* one or more Parameter elements, which each contain the name and value of one parameter, and
are used to configure the data store.

An outline of the DataStore element:
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<DataStore>
<id>datastore</id>
<parameters>
<Parameter>
<name>...</name>
<value>...</value>
</Parameter>

</parameters>
</DataStore>

Parameter order is not significant.

9.11.2 Database options

Databases such as PostGIS, Oracle, and ArcSDE share some common or similar configuration options.

name Meaning value examples
dbtype Database type postgisng, Oracle, arcsde
host Host name or IP address of database.example.org,192.168.3.12
database server
port TCP port on database server Default if omitted: 1521 (Oracle), 5432
(PostGIS), 5151 (ArcSDE)
database PostGIS/Oracle database
instance ArcSDE instance
schema The database schema
user The user name used to login to
the database server
passwd The password used to login to the
database server
Expose Columns with primary keys Default is false, set to t rue to use primary
primary keys | available for mapping key columns in mapping

9.11.3 PostGIS

Set the parameter dbtype to postgisng to use the PostGIS NG (New Generation) driver bundled with
GeoServer 2.0 and later.

Example:

<DataStore>
<id>datastore</id>
<parameters>
<Parameter>
<name>dbtype</name>
<value>postgisng</value>
</Parameter>
<Parameter>
<name>host</name>
<value>postgresqgl.example.org</value>
</Parameter>
<Parameter>
<name>port</name>
<value>5432</value>
</Parameter>
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<Parameter>
<name>database</name>
<value>test</value>
</Parameter>
<Parameter>
<name>user</name>
<value>test</value>
</Parameter>
<Parameter>
<name>passwd</name>
<value>test</value>
</Parameter>

</parameters>
</DataStore>

Note: PostGIS support is included in the main GeoServer bundle, so a separate plugin is not required.

9.11.4 Oracle

Set the parameter dbtype to Oracle to use the Oracle Spatial NG (New Generation) driver compatible
with GeoServer 2.0 and later.

Example:

<DataStore>
<id>datastore</id>
<parameters>

<Parameter>
<name>dbtype</name>
<value>Oracle</value>

</Parameter>

<Parameter>
<name>host</name>

<value>oracle.example.org</value>

</Parameter>

<Parameter>
<name>port</name>
<value>1521</value>

</Parameter>

<Parameter>
<name>database</name>
<value>demodb</value>

</Parameter>

<Parameter>
<name>user</name>
<value>orauser</value>

</Parameter>

<Parameter>
<name>passwd</name>
<value>s3cr3t</value>

</Parameter>

</parameters>
</DataStore>

Note: You must install the Oracle plugin to connect to Oracle Spatial databases.
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9.11.5 ArcSDE

This example connects to an ArcSDE database:

<DataStore>
<id>datastore</id>
<parameters>
<Parameter>
<name>dbtype</name>
<value>arcsde</value>
</Parameter>
<Parameter>
<name>server</name>
<value>arcsde.example.org</value>
</Parameter>
<Parameter>
<name>port</name>
<value>5151</value>
</Parameter>
<Parameter>
<name>instance</name>
<value>sde</value>
</Parameter>
<Parameter>
<name>user</name>
<value>demo</value>
</Parameter>
<Parameter>
<name>password</name>
<value>s3cr3t</value>
</Parameter>
<Parameter>
<name>datastore.allowNonSpatialTables</name>
<value>true</value>
</Parameter>
</parameters>
</DataStore>

The use of non-spatial tables aids delivery of application schemas that use non-spatial properties.

Note: You must install the ArcSDE plugin to connect to ArcSDE databases.

9.11.6 Shapefile

Shapefile data sources are identified by the presence of a parameter url, whose value should be the file
URL for the .shp file.

In this example, only the url parameter is required. The others are optional:

<DataStore>
<id>shapefile</id>
<parameters>
<Parameter>
<name>url</name>
<value>file:/D:/Workspace/shapefiles/VerdeRiverBuffer.shp</value>
</Parameter>
<Parameter>
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<name>memory mapped buffer</name>
<value>false</value>

</Parameter>

<Parameter>
<name>create spatial index</name>
<value>true</value>

</Parameter>

<Parameter>
<name>charset</name>
<value>IS0-8859-1</value>

</Parameter>

</parameters>
</DataStore>

Note: The url in this case is an example of a Windows filesystem path translated to URL notation.

Note: Shapefile support is included in the main GeoServer bundle, so a separate plugin is not required.

9.11.7 Property file

Property files are configured by specifying a directory thatisa file: URL

¢ If the directory starts with file: ./ itis relative to the mapping file directory. (This is an invalid URI,
but it works.)

For example, the following data store is used to access property files in the same directory as the mapping
file:

<DataStore>
<id>propertyfile</id>
<parameters>
<Parameter>
<name>directory</name>
<value>file:./</value>
</Parameter>
</parameters>
</DataStore>

A property file data store contains all the feature types stored in .properties files in the directory. For
example, if the directory contained River.properties and station.properties, the data store would be able
to serve them as the feature types River and station. Other file extensions are ignored.

Note: Property file support is included in the main GeoServer bundle, so a separate plugin is not required.

9.11.8 JNDI

Defining a JDBC data store with a jndiReferenceName allows you to use a connection pool provided
by your servlet container. This allows detailed configuration of connection pool parameters and sharing of
connections between data sources, and even between servlets.

To use a JNDI connection provider:

1. Specify a dbtype parameter to to indicate the database type. These values are the same as for the
non-JNDI examples above.
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2. Give the jndiReferenceName you set in your servlet container. Both the abbreviated form
jdbc/oracle form, as in Tomcat, and the canonical form java:comp/env/jdbc/oracle are sup-

ported.
This example uses JNDI to obtain Oracle connections:

<DataStore>
<id>datastore</id>
<parameters>
<Parameter>
<name>dbtype</name>
<value>Oracle</value>
</Parameter>
<Parameter>
<name>jndiReferenceName</name>
<value>jdbc/oracle</value>
</Parameter>
</parameters>
</DataStore>

Your servlet container my require you to add a resource-ref section at the end of your
geoserver/WEB-INF/web.xml. (Tomcat requires this, Jetty does not.) For example:

<resource-ref>
<description>Oracle Spatial Datasource</description>
<res-ref-name>jdbc/oracle</res-ref-name>
<res-type>javax.sqgl.DataSource</res-type>
<res—-auth>Container</res—auth>

</resource-ref>

Here is an example of a Tomcat 6 contextin /etc/tomcat6/server.xml that includes an Oracle connec-
tion pool:

<Context

path="/geoserver"

docBase="/usr/local/geoserver"

crossContext="false"

reloadable="false">

<Resource
name="7jdbc/oracle"
auth="Container"
type="javax.sqgl.DataSource"
url="jdbc:oracle:thin:@YOUR_DATABASE_HOSTNAME:1521:YOUR_DATABASE_NAME"
driverClassName="oracle.jdbc.driver.OracleDriver"
username="YOUR_DATABASE_USERNAME"
password="YOUR_DATABASE_PASSWORD"
maxActive="20"
maxIdle="10"
minIdle="0"
maxWait="10000"
minEvictableIdleTimeMillis="300000"
timeBetweenEvictionRunsMillis="300000"
numTestsPerEvictionRun="20"
poolPreparedStatements="true"
maxOpenPreparedStatements="100"
testOnBorrow="true"
validationQuery="SELECT SYSDATE FROM DUAL" />

</Context>

Firewall timeouts can silently sever idle connections to the database and cause GeoServer to hang. If there is
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a firewall between GeoServer and the database, a connection pool configured to shut down idle connections
before the firewall can drop them will prevent GeoServer from hanging. This JNDI connection pool is
configured to shut down idle connections after 5 to 10 minutes.

See also Setting up a INDI connection pool with Tomcat.

9.11.9 Expose primary keys

By default, GeoServer conceals the existence of database columns with a primary key. To make such
columns available for use in app-schema mapping files, set the data store parameter Expose primary
keys to true:

<Parameter>
<name>Expose primary keys</name>
<value>true</value>
</Parameter>

This is known to work with PostGIS, Oracle, and JNDI data stores.

9.12 Feature Chaining

9.12.1 Scope

This page describes the use of “Feature Chaining” to compose complex features from simpler components,
and in particular to address some requirements that have proven significant in practice.

¢ Handling multiple cases of multi-valued properties within a single Feature Type
¢ Handing nesting of multi-valued properties within other multi-valued properties

¢ Linking related (through association) Feature Types, and in particular allowing re-use of the related
features types (for example the O&M pattern has relatedObservation from a samplingFeature, but
Observation may be useful in its own right)

¢ Encoding the same referenced property object as links when it appears in multiple containing features

¢ Eliminating the need for large denormalized data store views of top level features and their related
features. Denormalized views would still be needed for special cases, such as many-to-many relation-
ships, but won’t be as large.

For non-application schema configurations, please refer to Data Access Integration.

9.12.2 Mapping steps

Create a mapping file for every complex type

We need one mapping file per complex type that is going to be nested, including non features, e.g.
gsml:CompositionPart.

Non-feature types that cannot be individually accessed (eg. CompositionPart as a Data Type) can still be
mapped separately for its reusability. For this case, the containing feature type has to include these types in
its mapping file. The include tag should contain the nested mapping file path relative to the location of the
containing type mapping file. In GeologicUnit_MappingFile.xml:
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<includedTypes>
<Include>CGITermValue_MappingFile.xml</Include>
<Include>CompositionPart_MappingFile.xml</Include>
</includedTypes>

Feature types that can be individually accessed don’t need to be explicitly included in the mapping file, as
they would be configured for GeoServer to find. Such types would have their mapping file associated with
a corresponding datastore.xml file, which means that it can be found from the data store registry. In other
words, if the type is associated with a datastore.xml file, it doesn’t need to be explicitly included if referred
from another mapping file.

Example:
For this output: MappedFeature_Output .xml, here are the mapping files:
® MappedFeature_MappingFile.xml
® GeologicUnit_MappingFile.xml
® CompositionPart_MappingFile.xml
® GeologicEvent_MappingFile.xml
® CGITermValue_MappingFile.xml
GeologicUnit type

You can see within GeologicUnit features, both gml:composition (CompositionPart type) and
gsml:geologicHistory (GeologicEvent type) are multi-valued properties. It shows how multiple cases of
multi-valued properties can be configured within a single Feature Type. This also proves that you can
“chain” non-feature type, as CompositionPart is a Data Type.

GeologicEvent type

Both gsml:eventEnvironment (CGI_TermValue type) and gsml:eventProcess (also of CGI_TermValue type)
are multi-valued properties. This also shows that “chaining” can be done on many levels, as GeologicEvent
is nested inside GeologicUnit. Note that gsml:eventAge properties are configured as inline attributes, as
there can only be one event age per geologic event, thus eliminating the need for feature chaining.

Configure nesting on the nested feature type

In the nested feature type, make sure we have a field that can be referenced by the parent feature. If there
isn’t any existing field that can be referred to, the system field FEATURE_LINK can be mapped to hold the
foreign key value. This is a multi-valued field, so more than one instances can be mapped in the same
feature type, for features that can be nested by different parent types. Since this field doesn’t exist in the
schema, it wouldn’t appear in the output document.

In the source expression tag:
* OCQL: the value of this should correspond to the OCQL part of the parent feature

Example One: Using FEATURE_LINK in CGI TermValue type, which is referred by GeologicEvent as
gsml:eventProcess and gsml:eventEnvironment.

In GeologicEvent (the container feature) mapping:

<AttributeMapping>
<targetAttribute>gsml:eventEnvironment</targetAttribute>
<sourceExpression>
<0CQL>1id</0CQL>
<linkElement>gsml:CGI_TermValue</linkElement>
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<1inkField>FEATURE_LINK[1]</linkField>
</sourceExpression>
<isMultiple>true</isMultiple>
</AttributeMapping>
<AttributeMapping>

<targetAttribute>gsml:eventProcess</targetAttribute>

<sourceExpression>
<OCQL>id</0CQL>

<linkElement>gsml:CGI_TermValue</linkElement>

<linkField>FEATURE_LINK[2]</linkField>
</sourceExpression>
<isMultiple>true</isMultiple>
</AttributeMapping>

In CGI_TermValue (the nested feature) mapping;:

<AttributeMapping>

<!-— FEATURE_LINK[1] is referred by geologic event as environment -->

<targetAttribute>FEATURE_LINK[l]</targetAttribute>
<sourceExpression>
<OCQL>ENVIRONMENT_OWNER</OCQL>
</sourceExpression>
</AttributeMapping>
<AttributeMapping>

<!—-— FEATURE_LINK[2] is referred by geologic event as process —-—>

<targetAttribute>FEATURE_LINK[2]</targetAttribute>
<sourceExpression><
<OCQL>PROCESS_OWNER</QOCQL>
</sourceExpression>
</AttributeMapping>

The ENVIRONMENT_OWNER column in CGI_TermValue view corresponds to the ID column in Geolog-

icEvent view.

Geologic Event property file:

id GEO- ghmi- ghmax-
LOGIC_UNIT_ID:String nage:String | age:String
£e.26931120gu.25699 Oligocene Paleocene
ge.26930473gu.25678 Holocene Pleistocene
£e.26930960gu.25678 Pliocene Miocene
8e.26932939gu.25678 LowerOr- LowerOr-
dovician dovician

ghage_cdspace:String

urn:cgi:classifierScheme:ICS:Strat(]
urn:cgi:classifierScheme:ICS:Strat(
urn:cgi:classifierScheme:ICS:Strat(]
urn:cgi:classifierScheme:ICS:Strat(]

CGI Term Value property file:

[y

d | VALUE:String PROCESS_OWNER:String

3 | fluvial NULL
4 swamp/marsh/bog NULL
5 marine NULL
6 | submarine fan NULL
7 | hemipelagic NULL
8 | detrital deposition still water | ge.26930473
9 | water [process] ge.26932959
10 | channelled stream flow ge.26931120
11 | turbidity current ge.26932959

ENVIRONMENT_OWNER:String

e.26931120
ge.26930473
ge.26930960
ge.26932959
ge.26932959
NULL
NULL
NULL
NULL

The system field FEATURE_LINK doesn’t get encoded in the output:
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<gsml:GeologicEvent>
<gml :name codeSpace="urn:cgi:classifierScheme:GSV:GeologicalUnitId">gu.25699</gml:name>
<gsml:eventAge>
<gsml:CGI_TermRange>
<gsml:lower>
<gsml:CGI_TermValue>
<gsml:value codeSpace="urn:cgi:classifierScheme:ICS:StratChart:2008">0ligocene</gsml:valt
</gsml:CGI_TermValue>
</gsml:lower>
<gsml:upper>
<gsml:CGI_TermValue>
<gsml:value codeSpace="urn:cgi:classifierScheme:ICS:StratChart:2008">Paleocene</gsml:valr
</gsml:CGI_TermValue>
</gsml:upper>
</gsml:CGI_TermRange>
</gsml:eventAge>
<gsml:eventEnvironment>
<gsml:CGI_TermValue>
<gsml:value>fluvial</gsml:value>
</gsml:CGI_TermValue>
</gsml:eventEnvironment>
<gsml:eventProcess>
<gsml:CGI_TermValue>
<gsml:value>channelled stream flow</gsml:value>
</gsml:CGI_TermValue>
</gsml:eventProcess>

Example Two: Using existing field (gmlname) to hold the foreign key, see
MappedFeature_MappingFile.xml:

gsml:specification links to gml:name in GeologicUnit:

<AttributeMapping>
<targetAttribute>gsml:specification</targetAttribute>
<sourceExpression>
<OCQL>GEOLOGIC_UNIT_ID</0OCQL>
<linkElement>gsml:GeologicUnit</linkElement>
<linkField>gml:name[3]</linkField>
</sourceExpression>
</AttributeMapping>

In GeologicUnit_MappingFile.xml:
GeologicUnit has 3 gml:name properties in the mapping file, so each has a code space to clarify them:

<AttributeMapping>
<targetAttribute>gml:name[l]</targetAttribute>
<sourceExpression>
<OCQL>ABBREVIATION</OCQL>
</sourceExpression>
<ClientProperty>
<name>codeSpace</name>
<value>’'urn:cgi:classifierScheme:GSV:GeologicalUnitCode’ </value>
</ClientProperty>
</AttributeMapping>
<AttributeMapping>
<targetAttribute>gml:name[2]</targetAttribute>
<sourceExpression>
<OCQL>NAME</0OCQL>
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</sourceExpression>
<ClientProperty>
<name>codeSpace</name>
<value>’'urn:cgi:classifierScheme:GSV:GeologicalUnitName’ </value>
</ClientProperty>
</AttributeMapping>
<AttributeMapping>
<targetAttribute>gml:name[3]</targetAttribute>
<sourceExpression>
<OCQL>id</0CQL>
</sourceExpression>
<ClientProperty>
<name>codeSpace</name>
<value>’'urn:cgi:classifierScheme:GSV:MappedFeatureReference’ </value>
</ClientProperty>
</AttributeMapping>

The output with multiple gml:name properties and their code spaces:

<gsml:specification>
<gsml:GeologicUnit gml:id="gu.25678">

<gml:
<gml:
<gml:
:name codeSpace="urn

<gml

description>0Olivine
name codeSpace="urn
name codeSpace="urn

basalt, tuff, microgabbro, minor sedimentary rocks</gml:description>
:cgi:classifierScheme:GSV:GeologicalUnitCode">-Py</gml:name>
:cgi:classifierScheme:GSV:GeologicalUnitName">Yaugher Volcanic Group</c«
:cgi:classifierScheme:GSV:MappedFeatureReference">gu.25678</gml:name>

If this is the “one” side of a one-to-many or many-to-one database relationship, we can use the feature id as
the source expression field, as you can see in above examples. See one_to_many_relationship.JPG as
an illustration.

If we have a many-to-many relationship, we have to use one denormalized view for either side of the
nesting. This means we can either use the feature id as the referenced field, or assign a column to serve this
purpose. See many_to_many_relationship.JPG as an illustration.

Note:

¢ For many-to-many relationships, we can’t use the same denormalized view for both sides of the nest-
ing.

Test this configuration by running a getFeature request for the nested feature type on its own.

Configure nesting on the “containing” feature type

When nesting another complex type, you need to specify in your source expression:
* OCQL: OGC’s Common Query Language expression of the data store column
¢ linkElement:

— the nested element name, which is normally the targetElement or mappingName of the cor-
responding type.

- on some cases, it has to be an OCQL function (see Polymorphisin)
e linkField: the indexed XPath attribute on the nested element that OCQL corresponds to
Example: Nesting composition part in geologic unit feature.

In Geologic Unit mapping file:
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<AttributeMapping>
<targetAttribute>gsml:composition</targetAttribute>
<sourceExpression>
<0CQL>1id</0CQL>
<linkElement>gsml:CompositionPart</linkElement>
<1linkField>FEATURE_LINK</linkField>
</sourceExpression>
<isMultiple>true</isMultiple>
</AttributeMapping>

* OCQL: id is the geologic unit id
o linkElement: links to gsml:CompositionPart type

¢ linkField: FEATURE_LINK, the linking field mapped in gsml:CompositionPart type that also stores
the geologic unit id. If there are more than one of these attributes in the nested feature type, make
sure the index is included, e.g. FEATURE_LINK]2].

Geologic Unit property file:

id ABBREVI- NAME:String TEXTDESCRIPTION:String
ATAION:String
gu.25699 -Py Yaugher Volcanic Olivine basalt, tuff, microgabbro, minor
Group sedimentary rocks
gu.25678 -Py Yaugher Volcanic Olivine basalt, tuff, microgabbro, minor
Group sedimentary rocks

Composition Part property file:

id COMPO- PROPOR- GEO-
NENT_ROLE:String TION:String LOGIC_UNIT_ID:String
cp.167775491936278812 interbedded component significant gu.25699
cp.167775491936278856 interbedded component minor gu.25678
cp.167775491936278844 sole component major gu.25678

Run the getFeature request to test this configuration. Check that the nested features returned in Step 2 are
appropriately lined inside the containing features. If they are not there, or exceptions are thrown, scroll
down and read the “Trouble Shooting” section.

9.12.3 Multiple mappings of the same type

At times, you may find the need to have different FeatureTypeMapping instances for the same
type. You may have two different attributes of the same type that need to be nested. For exam-
ple, in gsml:GeologicUnit, you have gsml:exposureColor and gsml:outcropCharacter that are both of
gsml:CGI_TermValue type.

This is when the optional mappingName tag mentioned in Mapping File comes in. Instead of passing in
the nested feature type’s targetElement in the containing type’s linkElement, specify the corresponding
mappingName.

Note:

¢ The mappingName is namespace aware and case sensitive.

¢ When the referred mappingName contains special characters such as ’-/, it must be enclosed with
single quotes in the linkElement. E.g. <linkElement>"observation-method’</linkElement>.

¢ Each mappingName must be unique against other mappingName and targetElement tags across the
application.
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¢ The mappingName is only to be used to identify the chained type from the nesting type. It is not a
solution for multiple FeatureTypeMapping instances where > 1 of them can be queried as top level
features.

* When queried as a top level feature, the normal targetElement is to be used. Filters involving the
nested type should still use the targetElement in the PropertyName part of the query.

® You can’t have more than 1 FeatureTypeMapping of the same type in the same mapping file if one
of them is a top level feature. This is because featuretype.xml would look for the targetElement and
wouldn’t know which one to get.

The solution for the last point above is to break them up into separate files and locations with only 1
featuretype.xml in the intended top level feature location. E.g.

* You can have 2 FeatureTypeMapping instances in the same file for gsml:CGI_TermValue type since
it’s not a feature type.

* You can have 2 FeatureTypeMapping instances for gsml:MappedFeature, but they have to be broken
up into separate files. The one that can be queried as top level feature type would have feature-
type.xml in its location.

9.12.4 Nesting simple properties

You don’t need to chain multi-valued simple properties and map them separately. The original configura-
tion would still work.

9.12.5 Filtering nested attributes on chained features

Filters would work as usual. You can supply the full XPath of the attribute, and the code would handle
this. E.g. You can run the following filter on gsml:MappedFeatureUseCase2A:

<ogc:Filter>
<ogc:PropertyIsEqualTo>
<ogc:Function name="contains_text">
<ogc:PropertyName>gsml:specification/gsml:GeologicUnit/gml:description</ogc:PropertyNar
<ogc:Literal>0Olivine basalt, tuff, microgabbro, minor sedimentary rocks</ogc:Literal>
</ogc:Function>
<ogc:Literal>1</ogc:Literal>
</ogc:PropertyIsEqualTo>
</ogc:Filter>

9.12.6 Multi-valued properties by reference (xlink:href)

You may want to use feature chaining to set multi-valued properties by reference. This is particularly handy
to avoid endless loop in circular relationships. For example, you may have a circular relationship between
gsml:MappedFeature and gsml:GeologicUnit. E.g.

¢ gsml:MappedFeature has gsml:GeologicUnit as gsml:specification
¢ gsml:GeologicUnit has gsml:MappedFeature as gsml:occurrence

Obviously you can only encode one side of the relationship, or you'll end up with an endless loop. You
would need to pick one side to “chain” and use xlink:href for the other side of the relationship.

For this example, we are nesting gsml:GeologicUnit in gsml:MappedFeature as gsml:specification.
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® Set up nesting on the container feature type mapping as usual:

<AttributeMapping>
<targetAttribute>gsml:specification</targetAttribute>
<sourceExpression>
<OCQL>GEOLOGIC_UNIT_ID</0CQL>
<linkElement>gsml:GeologicUnit</linkElement>
<linkField>gml:name[2]</linkField>
</sourceExpression>
</AttributeMapping>

¢ Set up xlink:href as client property on the other mapping file:

<AttributeMapping>
<targetAttribute>gsml:occurrence</targetAttribute>
<sourceExpression>
<OCQL>id</0CQL>
<linkElement>gsml:MappedFeature</linkElement>
<linkField>gsml:specification</linkField>
</sourceExpression>
<isMultiple>true</isMultiple>
<ClientProperty>
<name>xlink:href</name>
<value>strConcat (‘urn:cgi:feature:MappedFeature:’, ID)</value>
</ClientProperty>
</AttributeMapping>

As we are getting the client property value from a nested feature, we have to set it as if we are chaining the
feature; but we also add the client property containing xlink:href in the attribute mapping. The code will
detect the xlink:href setting, and will not proceed to build the nested feature’s attributes, and we will end
up with empty attributes with xlink:href client properties.

This would be the encoded result for gsml:GeologicUnit:

<gsml:GeologicUnit gml:id="gu.25678">
<gsml:occurrence xlink:href="urn:cgi:feature:MappedFeature:mf2"/>
<gsml:occurrence xlink:href="urn:cgi:feature:MappedFeature:mf3"/>

Note:

* Don't forget to add XLink in your mapping file namespaces section, or you could end up with a Stack-
OverflowException as the xlink:href client property won't be recognized and the mappings would
chain endlessly.

* Resolving may be used to force app-schema to do full feature chaining up to a certain level, even if an
xlink reference is specified.

9.13 Polymorphism

Polymorphism in this context refers to the ability of an attribute to have different forms. Depending on the
source value, it could be encoded with a specific structure, type, as an xlink:href reference, or not encoded
at all. To achieve this, we reuse feature chaining syntax and allow OCQL functions in the linkElement tag.
Read more about Feature Chaining, if you're not familiar with the syntax.
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9.13.1 Data-type polymorphism

You can use normal feature chaining to get an attribute to be encoded as a certain type. For example:

<AttributeMapping>
<targetAttribute>ex:someAttribute</targetAttribute>
<sourceExpression>
<OCQL>VALUE_ID</0CQL>
<linkElement>NumericType</linkElement>
<1linkField>FEATURE_LINK</linkField>
</sourceExpression>
</AttributeMapping>
<AttributeMapping>
<targetAttribute>ex:someAttribute</targetAttribute>
<sourceExpression>
<OCQL>VALUE_ID</0OCQL>
<linkElement>gsml:CGI_TermValue</linkElement>
<1linkField>FEATURE_LINK</linkField>
</sourceExpression>
</AttributeMapping>

Note: NumericType here is a mappingName, whereas gsml:CGI_TermValue is a targetElement.

In the above example, ex:someAttribute would be encoded with the configuration in NumericType if the
foreign key matches the linkField. Both instances would be encoded if the foreign key matches the candi-
date keys in both linked configurations. Therefore this would only work for 0 to many relationships.

Functions can be used for single attribute instances. See useful functions for a list of commonly used func-
tions. Specify the function in the linkElement, and it would map it to the first matching FeatureTypeMap-
ping. For example:

<AttributeMapping>
<targetAttribute>ex:someAttribute</targetAttribute>
<sourceExpression>
<OCQL>VALUE_ID</0OCQL>
<linkElement>
Recode (CLASS_TEXT, ’'numeric’, ’NumericType’, ’'literal’, ’"gsml:CGI_TermValue’)
</linkElement>
<1linkField>FEATURE_LINK</linkField>
</sourceExpression>
<isMultiple>true</isMultiple>
</AttributeMapping>

The above example means, if the CLASS_TEXT value is ‘numeric’, it would link to ‘NumericType” Fea-
tureTypeMapping, with VALUE_ID as foreign key to the linked type. It would require all the potential
matching types to have a common attribute that is specified in linkField. In this example, the linkField is
FEATURE_LINK, which is a fake attribute used only for feature chaining. You can omit the linkField and
OCQL if the FeatureTypeMapping being linked to has the same sourceType with the container type. This
would save us from unnecessary extra queries, which would affect performance. For example:

FeatureTypeMapping of the container type:

<FeatureTypeMapping>
<sourceDataStore>PropertyFiles</sourceDataStore>
<sourceType>PolymorphicFeature</sourceType>

FeatureTypeMapping of NumericType points to the same table:

<FeatureTypeMapping>
<mappingName>NumericType</mappingName>
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<sourceDataStore>PropertyFiles</sourceDataStore>
<sourceType>PolymorphicFeature</sourceType>

FeatureTypeMapping of gsml:CGI_TermValue also points to the same table:

<FeatureTypeMapping>
<sourceDataStore>PropertyFiles</sourceDataStore>
<sourceType>PolymorphicFeature</sourceType>
<targetElement>gsml:CGI_TermValue</targetElement>

In this case, we can omit linkField in the polymorphic attribute mapping:

<AttributeMapping>
<targetAttribute>ex:someAttribute</targetAttribute>
<sourceExpression>
<linkElement>
Recode (CLASS_TEXT, ’numeric’, ’'NumericType’, ’literal’, ’gsml:CGI_TermValue’)
</linkElement>
</sourceExpression>
<isMultiple>true</isMultiple>
</AttributeMapping>

9.13.2 Referential polymorphism

This is when an attribute is set to be encoded as an xlink:href reference on the top level. When the scenario
only has reference cases in it, setting a function in Client Property will do the job. E.g.:

<AttributeMapping>
<targetAttribute>ex:someAttribute</targetAttribute>
<ClientProperty>
<name>xlink:href</name>
<value>if_then_else (isNull (NUMERIC_VALUE), ’urn:ogc:def:nil:0GC:1.0:missing’, strConcat ('
</ClientProperty>
</AttributeMapping>

The above example means, if NUMERIC_VALUE is null, the attribute should be encoded as:

<ex:someAttribute xlink:href="urn:ogc:def:nil:0GC:1.0:missing">

Otherwise, it would be encoded as:

<ex:someAttribute xlink:href="#123">
where NUMERIC_VALUE = "123’

However, this is not possible when we have cases where a fully structured attribute is also a possibility.
The toxlinkhref function can be used for this scenario. E.g.:

<AttributeMapping>

<targetAttribute>ex:someAttribute</targetAttribute>

<sourceExpression>

<linkElement>
if_then_else(isNull (NUMERIC_VALUE), toXlinkHref (‘urn:ogc:def:nil:0GC:1.0:missing’),
if_then_else(lessEqualThan (NUMERIC_VALUE, 1000), ’'numeric_value’, toXlinkHref (‘urn:ogc
</linkElement>

</sourceExpression>

</AttributeMapping>

The above example means, if NUMERIC_VALUE is null, the output would be encoded as:
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<ex:someAttribute xlink:href="urn:ogc:def:nil:0GC:1.0:missing">

Otherwise, if NUMERIC_VALUE is less or equal than 1000, it would be encoded with attributes from
FeatureTypeMapping with ‘numeric_value” mappingName. If NUMERIC_VALUE is greater than 1000,
it would be encoded as the first scenario.

9.13.3 Useful functions
if_then_else function

Syntax:
if_then_else (BOOLEAN_EXPRESSION, value, default value)
e BOOLEAN_EXPRESSION: could be a Boolean column value, or a Boolean function

* value: the value to map to, if BOOLEAN_EXPRESSION is true
¢ default value: the value to map to, if BOOLEAN_EXPRESSION is false

Recode function

Syntax:

Recode (EXPRESSION, keyl, valuel, key2, value2,...)
¢ EXPRESSION: column name to get values from, or another function
¢ key-n:
- key expression to map to value-n

— if the evaluated value of EXPRESSION doesn’t match any key, nothing would be encoded
for the attribute.

¢ value-n: value expression which translates to a mappingName or targetElement

lessEqualThan

Returns true if ATTRIBUTE_EXPRESSION evaluates to less or equal than LIMIT_EXPRESSION.
Syntax:

lessEqualThan (ATTRIBUTE_EXPRESSION, LIMIT_EXPRESSION)

¢ ATTRIBUTE_EXPRESSION: expression of the attribute being evaluated.
e LIMIT_EXPRESSION: expression of the numeric value to be compared against.

lessThan

Returns true if ATTRIBUTE_EXPRESSION evaluates to less than LIMIT _EXPRESSION.
Syntax:

lessThan (ATTRIBUTE_EXPRESSION, LIMIT_EXPRESSION)

¢ ATTRIBUTE_EXPRESSION: expression of the attribute being evaluated.
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e LIMIT_EXPRESSION: expression of the numeric value to be compared against.

equalTo

Compares two expressions and returns true if they’re equal.
Syntax:

equalTo (LHS_EXPRESSION, RHS_EXPRESSION)

isNull

Returns a Boolean that is true if the expression evaluates to null.
Syntax:

isNull (EXPRESSION)

e EXPRESSION: expression to be evaluated.

toXlinkHref

Special function written for referential polymorphism and feature chaining, not to be used outside of
linkElement. It infers that the attribute should be encoded as xlink:href.

Syntax:

toXlinkHref (XLINK_HREF_EXPRESSION)

e XLINK_HREF_EXPRESSION:
— could be a function or a literal

- has to be wrapped in single quotes if it’s a literal

Note:

¢ To get toXlinkHref function working, you need to declare xlink URI in the namespaces.

Other functions

Please refer to Filter Function Reference.

Combinations

You can combine functions, but it might affect performance. E.g.:

if_then_else(isNull (NUMERIC_VALUE), toXlinkHref (‘urn:ogc:def:nil:0GC:1.0:missing’),
if_then_else(lessEqualThan (NUMERIC_VALUE, 1000), ’'numeric_value’, toXlinkHref ("urn:ogc:def:nil:0O(

Note:

* When specifying a mappingName or targetElement as a value in functions, make sure they’re en-
closed in single quotes.

¢ Some functions have no null checking, and will fail when they encounter null.
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¢ The workaround for this is to wrap the expression with isNull() function if null is known to exist in
the data set.

9.13.4 Null or missing value

To skip the attribute for a specific case, you can use Expression.NIL as a value in if_then_else or not include
the key in Recode function . E.g.:

if_then_else(isNull (VALUE), Expression.NIL, ’gsml:CGI_TermValue’)
means the attribute would not be encoded if VALUE is null.

Recode (VALUE, 'term _value’, ’'gsml:CGI_TermValue’)
means the attribute would not be encoded if VALUE is anything but ’'term_value’.

To encode an attribute as xlink:href that represents missing value on the top level, see Referential Polymor-
phism.

9.13.5 Any type

Having xs:anyType as the attribute type itself infers that it is polymorphic, since they can be encoded as
any type.

If the type is pre-determined and would always be the same, we might need to specify targetAttributeNode
(optional). E.g.:

<AttributeMapping>
<targetAttribute>om:result</targetAttribute>
<targetAttributeNode>gml:MeasureType<targetAttributeNode>
<sourceExpression>
<OCQL>TOPAGE</0OCQL>
</sourceExpression>
<ClientProperty>
<name>xsi:type</name>
<value>’gml:MeasureType’ </value>
</ClientProperty>
<ClientProperty>
<name>uom</name>
<value>’'http://www.opengis.net/def/uom/UCUM/0/Ma’ </value>
</ClientProperty>
</AttributeMapping>

If the casting type is complex, this is not a requirement as app-schema is able to automatically determine
the type from the XPath in targetAttribute. E.g., in this example om: result is automatically specialised as
a MappedFeatureType:

<AttributeMapping>
<targetAttribute>om:result/gsml:MappedFeature/gml:name</targetAttribute>
<sourceExpression>
<OCQL>NAME</OCQL>
</sourceExpression>
</AttributeMapping>

Alternatively, we can use feature chaining. For the same example above, the mapping would be:

<AttributeMapping>
<targetAttribute>om:result</targetAttribute>
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<sourceExpression>
<OCQL>LEX_D</0CQL>
<linkElement>gsml:MappedFeature</linkElement>
<linkField>gml:name</linkField>
</sourceExpression>
</AttributeMapping>

If the type is conditional, the mapping style for such attributes is the same as any other polymorphic at-
tributes. E.g.:

<AttributeMapping>
<targetAttribute>om:result</targetAttribute>
<sourceExpression>
<linkElement>
Recode (NAME, Expression.Nil, toXlinkHref (‘urn:ogc:def:nil:0GC::missing’),’numeric’,
toXlinkHref (strConcat (' urn:numeric-value::’, NUMERIC_VALUE)), ’'literal’, 'TermValue2’
</linkElement>
</sourceExpression>
</AttributeMapping>

9.13.6 Filters

Filters should work as usual, as long as the users know what they want to filter. For example, when an
attribute could be encoded as gsml:CGI_TermValue or gsml:CGI_NumericValue, users can run filters with
property names of:

¢ ex:someAttribute/gsml:CGI_TermValue/gsml:value to return matching attributes that are encoded
as gsml:CGI_TermValue and satisfy the filter.

e likewise, ex:someAttribute/gsml:CGI_NumericValue/gsml:principalValue should return matching
gsml:CGI_NumericValue attributes.

Another limitation is filtering attributes of an xlink:href attribute pointing to an instance outside of the
document.

9.14 Data Access Integration

This page assumes prior knowledge of Working with Application Schemas and Feature Chaining. To use feature
chaining, the nested features can come from any complex feature data access, as long as: * it has valid data
referred by the “container” feature type, * the data access is registered via DataAccessRegistry, * if FEA-
TURE_LINK is used as the link field, the feature types were created via ComplexFeatureTypeFactorylmpl

However, the “container” features must come from an application schema data access. The rest of this
article describes how we can create an application data access from an existing non-application schema
data access, in order to “chain” features. The input data access referred in this article is assumed to be the
non-application schema data access.

9.14.1 How to connect to the input data access

Configure the data store connection in “sourceDataStores” tag as usual, but also specify the additional “is-
DataAccess” tag. This flag marks that we want to get the registered complex feature source of the specified
“sourceType”, when processing the source data store. This assumes that the input data access is registered
in DataAccessRegistry upon creation, for the system to find it.
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Example:

<sourceDataStores>
<DataStore>
<id>EarthResource</id>
<parameters>
<Parameter>
<name>directory</name>
<value>file:./</value>
</Parameter>
</parameters>
<isDataAccess>true</isDataAccess>
</DataStore>
</sourceDataStores>

<typeMappings>
<FeatureTypeMapping>
<sourceDataStore>EarthResource</sourceDataStore>
<sourceType>EarthResource</sourceType>

9.14.2 How to configure the mapping

Use “inputAttribute” in place of “OCQL” tag inside “sourceExpression”, to specify the input XPath expres-
sions.

Example:

<AttributeMapping>
<targetAttribute>gsml:classifier/gsml:ControlledConcept/gsml:preferredName</targetAttribute>
<sourceExpression>
<inputAttribute>mo:classification/mo:MineralDepositModel/mo:mineralDepositGroup</inputAttribute
</sourceExpression>
</AttributeMapping>

9.14.3 How to chain features

Feature chaining works both ways for the re-mapped complex features. You can chain other features inside
these features, and vice-versa. The only difference is to use “inputAttribute” for the input XPath expres-
sions, instead of “OCQL” as mentioned above.

Example:

<AttributeMapping>
<targetAttribute>gsml:occurence</targetAttribute>
<sourceExpression>
<inputAttribute>mo:commodityDescription</inputAttribute>
<linkElement>gsml:MappedFeature</linkElement>
<linkField>gml:name[2]</linkField>
</sourceExpression>
<isMultiple>true</isMultiple>
</AttributeMapping>
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9.14.4 How to use filters

From the user point of view, filters are configured as per normal, using the mapped/output target attribute
XPath expressions. However, when one or more attributes in the expression is a multi-valued property,
we need to specify a function such as “contains_text” in the filter. This is because when multiple values
are returned, comparing them to a single value would only return true if there is only one value returned,
and it is the same value. Please note that the “contains_text” function used in the following example is not
available in Geoserver API, but defined in the database.

Example:
Composition is a multi-valued property:

<ogc:Filter>
<ogc:PropertyIsEqualTo>
<ogc:Function name="contains_text">
<ogc:PropertyName>gsml:composition/gsml:CompositionPart/gsml:proportion/gsml:CGI_TermValue/g
<ogc:Literal>Olivine basalt, tuff, microgabbro, minor sedimentary rocks</ogc:Literal>
</ogc:Function>
<ogc:Literal>1</ogc:Literal>
</ogc:PropertyIsEqualTo>
</ogc:Filter>

9.15 WMS Support

App-schema supports WMS requests as well as WFS requests. This page provides some useful examples
for configuring the WMS service to work with complex features.

Note that the rendering performance of WMS can be significantly slower when using app-schema data
stores. We strongly recommend employing Joining Support For Performance when using WMS with feature
chaining, which can make response time for large data requests several orders of magnitude faster.

9.15.1 Configuration

For WMS to be applicable to complex feature data, it is necessary that the complex feature types are
recognised by GeoServer as layers. This must be configured by adding an extra configuration file named
‘layer.xml” in the data directory of each feature type that we want to use as a WMS layer.

This will expand the structure of the workspaces folder in the GeoServer data directory as follows
(workspaces) (see Confiquration):

workspaces
- gsml
- SomeDataStore
— SomeFeatureType
- featuretype.xml
- layer.xml
- datastore.xml
- SomeFeatureType-mapping-file.xml

The file layer.xml must have the following contents:

<layer>
<id>[mylayerid]</id>
<name> [mylayername]</name>
<path>/</path>
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<type>VECTOR</type>
<defaultStyle>
<name> [mydefaultstyle]</name>
</defaultStyle>
<resource class="featureType">
<id>[myfeaturetypeid]</id>
</resource>
<enabled>true</enabled>
<attribution>
<logoWidth>0</logoWidth>
<logoHeight>0</logoHeight>
</attribution>
</layer>

Replace the fields in between brackets with the following values:
¢ [mylayerid] must be a custom id for the layer.
¢ [mylayername] must be a custom name for the layer.

¢ [mydefaultstyle] the default style used for this layer (when a style is not specified in the wms request).
The style must exist in the GeoServer configuration.

¢ [myfeaturetypeid] is the id of the feature type. This must the same as the id specified in the file
featuretype.xml of the same directory.

9.15.2 GetMap

Read GetMap for general information on the GetMap request. Read Styling for general information on how
to style WMS maps with SLD files. When styling complex features, you can use XPaths to specify nested
properties in your filters, as explained in Filtering nested attributes on chained features. However, in WMS
styling filters X-paths do not support handling referenced features (see Multi-valued properties by reference
(xlink:href)) as if they were actual nested features (because the filters are applied after building the features
rather than before.) The prefix/namespace context that is used in the XPath expression is defined locally in
the XML tags of the style file. This is an example of a Style file for complex features:

<?xml version="1.0" encoding="UTF-8"?>
<StyledLayerDescriptor version="1.0.0"
xsi:schemalLocation="http://www.opengis.net/sld StyledLayerDescriptor.xsd"
xmlns:ogc="http://www.opengis.net/ogc"
xmlns:xlink="http://www.w3.0rg/1999/x1ink"
xmlns:gml="http://www.opengis.net/gml"
xmlns:gsml="urn:cgi:xmlns:CGI:GeoSciML:2.0"
xmlns:sld="http://www.opengis.net/sld"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<sld:NamedLayer>
<sld:Name>geology-lithology</sld:Name>
<sld:UserStyle>
<sld:Name>geology-lithology</sld:Name>
<sld:Title>Geological Unit Lithology Theme</sld:Title>
<sld:Abstract>The colour has been creatively adapted from Moyer,Hasting
and Raines, 2005 (http://pubs.usgs.gov/0of/2005/1314/0f2005-1314.pdf)
which provides xls spreadsheets for various color schemes.
plus some creative entries to fill missing entries.
</sld:Abstract>
<sld:IsDefault>1</sld:IsDefault>
<sld:FeatureTypeStyle>
<sld:Rule>
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<sld:Name>acidic igneous material</sld:Name>
<sld:Abstract>Igneous material with more than 63 percent SiO2.
(after LeMaitre et al. 2002)
</sld:Abstract>
<ogc:Filter>
<ogc:PropertyIsEqualTo>
<ogc:PropertyName>gsml:specification/gsml:GeologicUnit/gsml:composition/
gsml:CompositionPart/gsml:lithology/@xlink:href</ogc:PropertyName>
<ogc:Literal>urn:cgi:classifier:CGI:SimplelLithology:200811:
acidic_igneous_material</ogc:Literal>
</ogc:PropertyIsEqualTo>
</ogc:Filter>
<sld:PolygonSymbolizer>
<sld:Fill>
<sld:CssParameter name="fill">#FFCCB3</sld:CssParameter>
</sld:Fill>
</sld:PolygonSymbolizer>
</sld:Rule>
<sld:Rule>
<sld:Name>acidic igneous rock</sld:Name>
<sld:Abstract>Igneous rock with more than 63 percent Si02.
(after LeMaitre et al. 2002)
</sld:Abstract>
<ogc:Filter>
<ogc:PropertyIsEqualTo>
<ogc:PropertyName>gsml:specification/gsml:GeologicUnit/gsml:composition/
gsml:CompositionPart/gsml:1lithology/@xlink:href</ogc:PropertyName>
<ogc:Literal>urn:cgi:classifier:CGI:SimplelLithology:200811:
acidic_igneous_rock</ogc:Literal>
</ogc:PropertyIsEqualTo>
</ogc:Filter>
<sld:PolygonSymbolizer>
<sld:Fill>
<sld:CssParameter name="fill">#FECDB2</sld:CssParameter>
</sld:Fill>
</sld:PolygonSymbolizer>
</sld:Rule>

</sld:FeatureTypeStyle>
</sld:UserStyle>
</sld:NamedLayer>
</sld:StyledLayerDescriptor>

9.15.3 GetFeaturelnfo

Read GetFeaturelnfo for general information on the GetFeaturelnfo request. Read the tutorial on GetFea-
turelnfo Templates for information on how to template the html output. If you want to store a separate
standard template for complex feature collections, save it under the filename complex_content.ftl in
the template directory.

Read the tutorial on Freemarker Templates for more information on how to use the freemarker templates.
Freemarker templates support recursive calls, which can be useful for templating complex content. For
example, the following freemarker template creates a table of features with a column for each property, and
will create another table inside each cell that contains a feature as property:
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<#--
Macro’s used for content
—>

<#macro property node>
<#if !node.isGeometry>
<#if node.isComplex>
<td> <Q@feature node=node.rawValue type=node.type /> </td>
<#else>
<td>${node.value?string}</td>
</#if>
</#if>
</#macro>

<#macro header typenode>
<caption class="featureInfo">${typenode.name}</caption>
<tr>
<th>fid</th>
<#list typenode.attributes as attribute>
<#if lattribute.isGeometry>
<#if attribute.prefix == "">
<th >${attribute.name}</th>
<#else>
<th >${attribute.prefix}:${attribute.name}</th>
</#if>
</#if>
</#list>
</tr>
</#macro>

<#macro feature node type>

<table class="featureInfo">
<@header typenode=type />
<tr>
<td>${node.fid}</td>
<#list node.attributes as attribute>

<@property node=attribute />

</#list>
</tr>

</table>

</#macro>

<#--
Body section of the GetFeatureInfo template, it’s provided with one feature collection, and
will be called multiple times if there are various feature collections
—-—>
<table class="featureInfo">
<@header typenode=type />

<f#assign odd = false>
<#list features as feature>
<#if odd>
<tr class="odd">
<#else>
<tr>
</#if>
<#assign odd = !odd>
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<td>${feature.fid}</td>
<#list feature.attributes as attribute>
<@property node=attribute />
</#list>
</tr>
</#list>
</table>
<br/>

9.16 WFS 2.0 Support

9.16.1 Resolving

Local resolve is supported in app-schema. This can be done by setting the ‘resolve’ parameter to either
‘local’ or “all. (Remote Resolving is not supported.) The parameter ‘resolveDepth’ specifies how many
levels of references will be resolved. The parameter ‘resolveTimeOut’ may be used to specify, in seconds,
an upper limit to how long app-schema should search for the feature needed for resolving. If the time out
limit is reached, the feature is not resolved.

When resolving without Feature Chaining (see below), a GML ID is extracted from the x-link reference and
a brute force is done on all feature types to find a feature with this GML ID. The extraction of this GML ID
from the Xlink Reference is done using the following rules:

¢ In case of a URN: The GML ID comes after last colon in the URN. Make sure that the full GML ID is
included after the last colon (including a possible feature type prefix).

* In case of a URL: The GML ID comes after the # symbol.

Failing to respect one of these rules will result in failure of resolve.

Resolving and Feature Chaining By Reference

The ‘resolve’ and ‘resolveDepth’ parameters may also be used in the case of Multi-valued properties by ref-
erence (xlink:href). In this case, no brute force will take place, but resolving will instruct App-Schema to do
full feature chaining rather than inserting a reference. The URI will not be used to find the feature, but the
feature chaining parameters specified in the mapping, as with normal feature chaining. Because of this, the
parameter ‘resolvelimeOut” will be ignored in this case.

However, be aware that every feature can only appear once in a response. If resolving would break this
rule, for example with circular references, the encoder will change the resolved feature back to an (internal)
x-link reference.

9.16.2 GetPropertyValue

The GetPropertyValue request is now fully supported. Resolving is also possible in this request, following
the same rules as described above.

9.16.3 Paging

Paging is currently not supported in App-Schema yet. The parameter count is however supported (iden-
tical to the WFS 1.0 and 1.1 maxFeatures parameter).
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9.17 Joining Support For Performance

App-schema joining is a optional configuration parameter that tells app-schema to use a different imple-
mentation for Feature Chaining, which in many cases can improve performance considerably, by reducing
the amount of SQL queries sent to the DBMS.

9.17.1 Conditions

In order to use App-schema Joining, the following configuration conditions must be met:
¢ All feature mappings used must be mapped to JDBC datastores.
¢ All feature mappings that are chained to each other must map to the same physical database.

¢ In your mappings, there are restrictions on the CQL expressions specified in the <SourceExpression>
of both the referencing field in the parent feature as well as the referenced field in the nested feature
(like FEATURE_LINK). Any operators or functions used in this expression must be supported by
the filter capibilities, i.e. geotools must be able to translate them directly to SQL code. This can be
different for each DBMS, though as a general rule it can assumed that comparison operators, logical
operators and arithmetic operators are all supported but functions are not. Using simple field names
for feature chaining is guaranteed to always work.

Failing to comply with any of these three restrictions when turning on Joining will result in exceptions
thrown at run-time.

When using app-schema with Joining turned on, the following restrictions exist with respect to normal
behaviour:

¢ XPaths specified inside Filters do not support handling referenced features (see Multi-valued properties
by reference (xlink:href)) as if they were actual nested features, i.e. XPaths can only be evaluated when
they can be evaluated against the actual XML code produced by WFS according to the XPath standard.

9.17.2 Configuration

Joining is turned on by default. It is disabled by adding this simple line to your app-schema.properties file
(see Property Interpolation)

app-schema. joining = false

Or, alternatively, by setting the value of the Java System Property “app-schema.joining” to “false”, for
example

java —-DGEOSERVER_DATA_DIR=... -Dapp-schema.joining=false Start

Not specifying “app-schema.joining” parameter will enable joining by default.

9.17.3 Database Design Guidelines

* Databases should be optimised for fast on-the-fly joining and ordering.

* Make sure to put indexes on all fields used as identifiers and for feature chaining, unique indexes
where possible. Lack of indices may result in data being encoded in the wrong order or corrupted
output when feature chaining is involved.

Map your features preferably to normalised tables.
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e It is recommended to apply feature chaining to regular one-to-many relationships, i.e. there should
be a unique constraint defined on one of the fields used for the chaining, and if possible a foreign key
constraint defined on the other field.

9.17.4 Effects on Performance

Typical curves of response time for configurations with and without joining against the amount of features
produced will be shaped like this:

// —f=—ith joining
/ == ithout joining
N
= ‘ . -
100 300 500 700 200 11040 1300 1500

In the default implementation, response time increases rapidly with respect to the amount of produced
features. This is because feature chaining is implemented by sending multiple SQL requests to the DBMS
per feature, so the amount of requests increases with the amount of features produced. When Joining is
turned on, response time will be almost constant with respect to the number of features. This is because
in this implementation a small amount of larger queries is sent to the DBMS, independant of the amount
of features produced. In summary, difference in performance becomes greater as the amount of features
requested gets bigger. General performance of joining will be dependant on database and mapping design
(see above) and database size.

Using joining is strongly recommended when a large number of features need to be produced, for example
when producing maps with WMS (see WMS Support).

Optimising the performance of the database will maximise the benefit of using joining, including for small
queries.

9.18 Tutorial

This tutorial demonstrates how to configure two complex feature types using the app-schema plugin and
data from two property files.

9.18.1 GeoSciML

This example uses Geoscience Markup Language (GeoSciML) 2.0, a GML application schema:

“GeoSciML is an application schema that specifies a set of feature-types and supporting structures for
information used in the solid-earth geosciences.”

The tutorial defines two feature types:
1. gsml:GeologicUnit, which describes “a body of material in the Earth”.

2. gsml:MappedFeature, which describes the representation on a map of a feature, in this case
gsml:GeologicUnit.
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Because a single gsml : GeologicUnit can be observed at several distinct locations on the Earth’s surface,
it can have a multivalued gsml : occurrence property, each being a gsml :MappedFeature.

9.18.2 Installation

¢ Install GeoServer as usual.
¢ Install the app-schema plugin geoserver-*-app-schema-plugin. zip:
— Place the jar files in WEB-INF/1lib.

— The tutorial folder contains the GeoServer configuraration (data directory) used for this tuto-
rial.

+ Either replace your existing data directory with the tutorial data directory,

* Or edit WEB-INF/web.xml to set GEOSERVER_DATA_DIR to point to the tutorial data di-
rectory. (Be sure to uncomment the section that sets GEOSERVER_DATA_DIR.)

¢ Perform any configuration required by your servlet container, and then start the servlet. For example,
if you are using Tomcat, configure a new context in server.xml and then restart Tomcat.

¢ The first time GeoServer starts with the tutorial configuration, it will download all the schema (XSD)
files it needs and store them in the app-schema-cache folder in the data directory. You must be
connected to the internet for this to work.

9.18.3 datastore.xml

Each data store configuration file datastore.xml specifies the location of a mapping file and triggers its
loading as an app-schema data source. This file should not be confused with the source data store, which
is specified inside the mapping file.

For gsm1l_GeologicUnit the fileis workspaces/gsml/gsml_GeologicUnit/datastore.xml:

<dataStore>
<id>gsml_GeologicUnit_datastore</id>
<name>gsml_GeologicUnit</name>
<enabled>true</enabled>
<workspace>
<id>gsml_workspace</id>
</workspace>
<connectionParameters>
<entry key="namespace">urn:cgi:xmlns:CGIl:GeoSciML:2.0</entry>
<entry key="url">file:workspaces/gsml/gsml_GeologicUnit/gsml_GeologicUnit.xml</entry>
<entry key="dbtype">app-schema</entry>
</connectionParameters>
</dataStore>

For gsml :MappedFeature the file is workspaces/gsml/gsml_MappedFeature/datastore.xml:

<dataStore>
<id>gsml_MappedFeature_datastore</id>
<name>gsml_MappedFeature</name>
<enabled>true</enabled>
<workspace>
<id>gsml_workspace</id>
</workspace>
<connectionParameters>
<entry key="namespace">urn:cgi:xmlns:CGI:GeoSciML:2.0</entry>
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<entry key="url">file:workspaces/gsml/gsml_MappedFeature/gsml_MappedFeature.xml</entry>
<entry key="dbtype">app-schema</entry>
</connectionParameters>
</dataStore>

Note: Ensure that there is no whitespace inside an entry element.

9.18.4 Mapping files

Configuration of app-schema feature types is performed in mapping files:
® workspaces/gsml/gsml_GeologicUnit/gsml_GeologicUnit.xml

® workspaces/gsml/gsml_MappedFeature/gsml_MappedFeature.xml

Namespaces

Each mapping file contains namespace prefix definitions:

<Namespace>
<prefix>gml</prefix>
<uri>http://www.opengis.net/gml</uri>
</Namespace>
<Namespace>
<prefix>gsml</prefix>
<uri>urn:cgi:xmlns:CGI:GeoSciML:2.0</uri>
</Namespace>
<Namespace>
<prefix>xlink</prefix>
<uri>http://www.w3.0rg/1999/xlink</uri>
</Namespace>

Only those namespace prefixes used in the mapping file need to be declared, so the mapping file for
gsml:GeologicUnit has less.

Source data store

The data for this tutorial is contained in two property files:

® workspaces/gsml/gsml_GeologicUnit/gsml_GeologicUnit.properties

® workspaces/gsml/gsml_MappedFeature/gsml_MappedFeature.properties
Java Properties describes the format of property files.

For this example, each feature type uses an identical source data store configuration. This directory
parameter indicates that the source data is contained in property files named by their feature type, in the
same directory as the corresponding mapping file:

<sourceDataStores>
<DataStore>
<id>datastore</id>
<parameters>
<Parameter>
<name>directory</name>
<value>file:./</value>
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</Parameter>
</parameters>
</DataStore>
</sourceDataStores>

See Data Stores for a description of how to use other types of data stores such as databases.

Target types

Both feature types are defined by the same XML Schema, the top-level schema for GeoSciML 2.0. This is
specified in the target Types section. The type of the output feature is defined in targetElement in the
typeMapping section below:

<targetTypes>
<FeatureType>
<schemaUri>http://www.geosciml.org/geosciml/2.0/xsd/geosciml.xsd</schemaUri>
</FeatureType>
</targetTypes>

In this case the schema is published, but because the OASIS XML Catalog is used for schema resolution, a
private or modified schema in the catalog can be used if desired.

Mappings

The typeMappings element begins with configuration elements. From the mapping file for
gsml:GeologicUnit:

<typeMappings>
<FeatureTypeMapping>
<sourceDataStore>datastore</sourceDataStore>
<sourceType>gsml_GeologicUnit</sourceType>
<targetElement>gsml:GeologicUnit</targetElement>

* The mapping starts with sourceDataStore, which gives the arbitrary identifier used above to name
the source of the input data in the sourceDataStores section.

* sourceType gives the name of the source simple feature type. In this case it is the simple feature
type gsml_GeologicUnit, sourced from the rows of the file gsml_GeologicUnit.properties
in the same directory as the mapping file.

* When working with databases sourceType is the name of a table or view. Database identifiers must
be lowercase for PostGIS or uppercase for Oracle Spatial.

* targetElement is the name of the output complex feature type.

gml:id mapping

The first mapping sets the gm1 : id to be the feature id specified in the source property file:

<AttributeMapping>
<targetAttribute>
gsml:GeologicUnit
</targetAttribute>
<idExpression>
<OCQL>ID</0CQL>
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</idExpression>
</AttributeMapping>

* targetAttribute is the XPath to the element for which the mapping applies, in this case, the top-
level feature type.

* idExpression is a special form that can only be used to set the gm1:1id on a feature. Any field or
CQL expression can be used, if it evaluates to an NCName.

Ordinary mapping

Most mappings consist of a target and source. Here is one from gsml:GeologicUnit:

<AttributeMapping>
<targetAttribute>
gml:description
</targetAttribute>
<sourceExpression>
<OCQL>DESCRIPTION</OCQL>
</sourceExpression>
</AttributeMapping>

¢ In this case, the value of gml:description is just the value of the DESCRIPTION field in the prop-
erty file.

¢ For a database, the field name is the name of the column (the table/view is setin sourceType above).
Database identifiers must be lowercase for PostGIS or uppercase for Oracle Spatial.

* CQL expressions can be used to calculate content. Use caution because queries on CQL-calculated
values prevent the construction of efficient SQL queries.

* Source expressions can be CQL literals, which are single-quoted.

Client properties

In addition to the element content, a mapping can set one or more “client properties” (XML attributes).
Here is one from gsml :MappedFeature:

<AttributeMapping>
<targetAttribute>
gsml:specification
</targetAttribute>
<ClientProperty>
<name>xlink:href</name>
<value>GU_URN</value>
</ClientProperty>
</AttributeMapping>

¢ This mapping leaves the content of the gsml:specification element empty but sets an
x1link:href attribute to the value of the GU_URN field.

* Multiple ClientProperty mappings can be set.

In this example from the mapping for gsml:GeologicUnit both element content and an XML attribute
are provided:
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<AttributeMapping>
<targetAttribute>
gml:name[1]
</targetAttribute>
<sourceExpression>
<OCQL>NAME</OCQL>
</sourceExpression>
<ClientProperty>
<name>codeSpace</name>
<value>’'urn:x-test:classifierScheme:TestAuthority:GeologicUnitName’</value>
</ClientProperty>
</AttributeMapping>

® The codespace XML attribute is set to a fixed value by providing a CQL literal.

¢ There are multiple mappings for gml : name, and the index [1] means that this mapping targets the
first.

targetAttributeNode

If the type of a property is abstract, a targetAtt ributeNode mapping must be used to specify a concrete
type. This mapping must occur before the mapping for the content of the property.

Here is an example from the mapping file for gsml :MappedFeature:

<AttributeMapping>
<targetAttribute>gsml:positionalAccuracy</targetAttribute>
<targetAttributeNode>gsml:CGI_TermValuePropertyType</targetAttributeNode>
</AttributeMapping>
<AttributeMapping>
<targetAttribute>gsml:positionalAccuracy/gsml:CGI_TermValue/gsml:value</targetAttribute>
<sourceExpression>
<OCQL>"urn:ogc:def:nil:0GC:missing’ </0OCQL>
</sourceExpression>
<ClientProperty>
<name>codeSpace</name>
<value>’urn:ietf:rfc:2141’</value>
</ClientProperty>
</AttributeMapping>

® gsml:positionalAccuracy is of type gsml:CGI_TermValuePropertyType, which is ab-
stract, so must be mapped to its concrete subtype gsml:CGI_TermValuePropertyType with a
targetAttributeNode mapping before its contents can be mapped.

¢ This example also demonstrates that mapping can be applied to nested properties to arbitrary depth.
This becomes unmanageable for deep nesting, where feature chaining is preferred.

Feature chaining

In feature chaining, one feature type is used as a property of an enclosing feature type, by value or by
reference:

<AttributeMapping>
<targetAttribute>
gsml:occurrence
</targetAttribute>
<sourceExpression>
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<OCQL>URN</0OCQL>
<linkElement>gsml:MappedFeature</linkElement>
<linkField>gml:name[2]</linkField>
</sourceExpression>
<isMultiple>true</isMultiple>
</AttributeMapping>

e In this case from the mapping for gsml:GeologicUnit, we specify a mapping for its
gsml:occurrence.

* The URN field of the source gsml_GeologicUnit simple feature is use as the “foreign key”, which
maps to the second gml : name in each gsml :MappedFeature.

e Every gsml:MappedFeature with gml:name[2] equal to the URN of the gsml:GeologicUnit
under construction is included as a gsml:occurrence property of the gsml:GeologicUnit (by
value).

9.18.5 WFS response

When GeoServer is running, test app-schema WFS in a web browser. If GeoServer is listening on
localhost:8080 you can query the two feature types using these links:

® http://localhost:8080/geoserver/wfs?request=GetFeature&version=1.1.0&typeName=gsml:GeologicUnit
* http://localhost:8080/geoserver /wfs?request=GetFeature&version=1.1.0&typeName=gsml:MappedFeature

You can also obtain WFS responses by using the Demo requests page in the GeoServer web interface. (Note
that the web interface does not yet support app-schema store or layer administration.)

 http://localhost:8080/geoserver/web /?wicket:bookmarkablePage=:org.geoserver.web.demo.DemoRequestsPage

gsml:GeologicUnit

Feature chaining has been used to construct the multivalued property gsml:occurrence of
gsml:GeologicUnit. This property is a gsml:MappedFeature. The WEFS response for
gsml:GeologicUnit combines the output of both feature types into a single response. The first
gsml:GeologicUnit has two gsml:occurrence properties, while the second has one. The relation-
ships between the feature instances are data driven.

Because the mapping files in the tutorial configuration do not contain attribute mappings for all mandatory
properties of these feature types, the WFS response is not schema-valid against the GeoSciML 2.0 schemas.
Schema-validity can be achieved by adding more attribute mappings to the mapping files.

9.18.6 Acknowledgements

gsml_GeologicUnit.properties and gsml_MappedFeature.properties are derived from data
provided by the Department of Primary Industries, Victoria, Australia. For the purposes of this tutorial,
this data has been modified to the extent that it has no real-world meaning.
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cHAPTER 10

Working with Cascaded Services

This section discusses how GeoServer can proxy external OGC services. This is known as cascading ser-
vices.

GeoServer supports cascading the following services:

10.1 External Web Feature Server

GeoServer has the ability to load data from a remote Web Feature Server (WFES). This is useful if the remote
WES lacks certain functionality that GeoServer contains. For example, if the remote WFS is not also a Web
Map Server (WMS), data from the WFS can be cascaded through GeoServer to utilize GeoServer’s WMS. If
the remote WFS has a WMS but that WMS cannot output KML, data can be cascaded through GeoServer’s
WMS to output KML.

10.1.1 Adding an external WFS

To connect to an external WES, it is necessary to load it as a new datastore. To start, navigate to Stores —
Add a new store — Web Feature Server.

Option Description

Workspace Name of the workspace to contain the store. This will also be the prefix of all of the
layer names created from the store.

Data Source Name | Name of the store as known to GeoServer.

Description Description of the store.

Enabled Enables the store. If disabled, no data from the external WFS will be served.

GET_CAPABILITIES WKL to access the capabilities document of the remote WFS.

PROTOCOL When checked, connects with POST, otherwise uses GET.

USERNAME The user name to connect to the external WFS.

PASSWORD The password associated with the above user name.

ENCODING The character encoding of the XML requests sent to the server. Defaults to UTF-8.

TIMEOUT Time (in milliseconds) before timing out. Default is 3000.

BUFFER_SIZE Specifies a buffer size (in number of features). Default is 10 features.

TRY_GZIP Specifies that the server should transfer data using compressed HTTP if supported
by the server.

LENIENT When checked, will try to render features that don’t match the appropriate
schema. Errors will be logged.

MAXFEATURES | Maximum amount of features to retrieve for each featuretype. Default is no limit.

When finished, click Save.
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New Vector Data Source

Web Feature Server

The WFSDataStore represents a connection to a Web Feature Server, This connection provides
access to the Features published by the server, and the ability to perform transactions on the
server (when supported J allowed),

Basic Store Info

Workspace
cite

Data Source Name

Description

Enatled

Connection Parameters
WFSDataStoreFactory:GET_CAPABILITIES _URL

file:datalexample. extenzion
| WSDataStoreFactory PROTOCCL

WFSDataStoreFactory:USERNAME

WFSDataStoreFactory:PASSWORD

YFSDataStoreFactory:ENCODING

WFSDataStoreFactory:TIMEOUT

WrFsDataStoreFactory:BUFFER _SIZE

| WSDataStoreFactory: TRY _GZIP

| WESDataStoreFactory: LEMNIEMT

WFSDataStoreFactory:MAXFEATURES

Save Cancel

Figure 10.1: Adding an external WFS as a store
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10.1.2 Configuring external WFS layers

When properly loaded, all layers served by the external WFS will be available to GeoServer. Before they can
be served, however, they will need to be individually configured as new layers. See the section on Layers
for how to add and edit new layers.

10.1.3 Connecting to an external WFS layer via a proxy server
In a corporate environment it may be necessary to connect to an external WFS through a proxy server. To
achieve this, various java variables need to be set.

For a Windows install running Geoserver as a service, this is done by modifying the wrapper.conf file. For
a default Windows install, modify C: \Program Files\GeoServer x.x.x\wrapper\wrapper.conf
similarly to the following.

# Java Additional Parameters

wrapper.java.additional.1=-Djetty.home=. wrapper.java.additional .2=-
DGEOSERVER_DATA_DIR="%GEOSERVER_DATA_DIR%"” wrapper.java.additional.3=-
Dhttp.proxySet=true wrapper.java.additional.4=-Dhttp.proxyHost=maitproxy
wrapper.java.additional.5=-Dhttp.proxyPort=8080 wrapper.java.additional.6=-
Dhttps.proxyHost=maitproxy wrapper.java.additional.7=-Dhttps.proxyPort=8080
wrapper.java.additional.8=-Dhttp.nonProxyHosts="mait* | dpi* | localhost”

Note that the http.proxySet=true parameter is required. Also, the parameter numbers must be consecutive
- ie. no gaps.

For a Windows install not running Geoserver as a service, modify startup.bat so that the java command
runs with similar -D parameters.

For a Linux/UNIX install, modify startup. sh so that the java command runs with similar -D parameters.

10.2 External Web Map Server

GeoServer has the ability to proxy a remote Web Map Service (WMS). This process is sometimes known as
Cascading WMS. Loading a remote WMS is useful for many reasons. If you don’t manage or have access
to the remote WMS, you can now manage its output as if it were local. Even if the remote WMS is not
GeoServer, you can use GeoServer features to treat its output (watermarking, decoration, printing, etc).

To access a remote WMS, it is necessary to load it as a store in GeoServer. GeoServer must be able to access
the capabilities document of the remote WMS for the store to be successfully loaded.

10.2.1 Adding an external WMS

To connect to an external WMS, it is necessary to load it as a new store. To start, in the Web Administration
Interface, navigate to Stores — Add a new store — WMS. The option is listed under Other Data Sources.

Other Data Sources

WS - Cascades a remote Web Map Service

Figure 10.2: Adding an external WMS as a store
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I New WMS Connection

Edit the connection to a remote WMS Connection
Basic Store Info

Workspace *
asas v

Data Source Name *

Description

¥ Enabled

Connection Info
Capabilities URL *

User Name

Password

Max concurrent connections

[}

Save Cancel

Figure 10.3: Configuring a new external WMS store

Option
Workspace

Data Source
Name
Description
Enabled
Capabilities
URL

User Name
Password
Max
concurrent
connections

Description

Name of the workspace to contain the store. This will also be the prefix of all of the
layer names published from the store. The workspace name on the remote WMS is
not cascaded.

Name of the store as known to GeoServer.

Description of the store.
Enables the store. If disabled, no data from the remote WMS will be served.
The full URL to access the capabilities document of the remote WMS.

If the WMS requires authentication, the user name to connect as.
If the WMS requires authentication, the password to connect with.
The maximum number of persistent connections to keep for this WMS.

When finished, click Save.

10.2.2 Configuring external WMS layers

When properly loaded, all layers served by the external WMS will be available to GeoServer. Before they
can be served, however, they will need to be individually configured (published) as new layers. See the
section on Layers for how to add and edit new layers. Once published, these layers will show up in the

Layer Preview and as part of the WMS capabilities document.
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10.2.3 Features

Connecting a remote WMS allows for the following features:

* Dynamic reprojection. While the default projection for a layer is cascaded, it is possible to pass
the SRS parameter through to the remote WMS. Should that SRS not be valid on the remote server,
GeoServer will dynamically reproject the images sent to it from the remote WMS.

* GetFeatureInfo. WMS GetFeaturelnfo requests will be passed to the remote WMS. If the remote WMS
supports the application/vnd.ogc.gml format the request will be successful.

e Full REST Configuration. See the REST configuration section for more information about the
GeoServer REST interface.

10.2.4 Limitations

Layers served through an external WMS have some, but not all of the functionality of a local WMS.
¢ Layers cannot be styled with SLD.
e Alternate (local) styles cannot be used.
¢ Extra request parameters (t ime, elevation, cql_filter, etc.) cannot be used.
¢ GetLegendGraphic requests aren’t supported.

* Image format cannot be specified. GeoServer will attempt to request PNG images, and if that fails
will use the remote server’s default image format.

* Authentication for the remote WMS isn’t supported. The remote WMS must be unsecured.
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CHAPTER 11

Filtering in GeoServer

Filtering allows selecting features that satisfy a specific set of conditions. Filters can be used in several
contexts in GeoServer:

¢ in WMS requests, to select which features should be displayed on a map
¢ in WFS requests, to specify the features to be returned

¢ in SLD documents, to apply different symbolization to features on a thematic map.

11.1 Supported filter languages

Data filtering in GeoServer is based on the concepts found in the OGC Filter Encoding Specification.

GeoServer accepts filters encoded in two different languages: Filter Encoding and Common Query Language.

11.1.1 Filter Encoding

The Filter Encoding language is an XML-based method for defining filters. XML Filters can be used in the
following places in GeoServer:

e in WMS GetMap requests, using the £ilter parameter
¢ in WFS GetFeature requests, using the filter parameter
e in SLD Rules, in the Filter element
The Filter Encoding language is defined in the following OGC specifications:
* OGC Filter encoding specification v 1.0, used in WFS 1.0 and SLD 1.0
* OGC Filter encoding specification v 1.1, used in WFS 1.1

11.1.2 CQL/ECQL

CQL (Common Query Language) is a plain-text language created for the OGC Catalog specification.
GeoServer has adapted it to be an easy-to-use filtering mechanism. GeoServer actually implements a more
powerful extension called ECQL (Extended CQL), which allows expressing the full range of filters that
OGC Filter 1.1 can encode. ECQL is accepted in many places in GeoServer:

¢ in WMS GetMap requests, using the cql_filter parameter

e in WFS GetFeature requests, using the cgl_filter parameter
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e in SLD dynamic symbolizers

The ECQL Reference describes the features of the ECQL language. The COL and ECQL tutorial shows exam-
ples of defining filters.

The CQL and ECQL languages are defined in:
* OpenGIS Catalog Services Specification contains the standard definition of CQL
* ECQL Grammar is the grammar defining the GeoTools ECQL implementation

11.2 Filter Encoding Reference

This is a reference for the Filter Encoding language implemented in GeoServer. The Filter Encoding lan-
guage uses an XML-based syntax. It is defined by the OGC Filter Encoding standard.

Filters are used to select features or other objects from the context in which they are evaluated. They are
similar in functionality to the SQL “WHERE” clause. A filter is specified using a condition.

11.2.1 Condition

A condition is a single Predicate element, or a combination of conditions by Logical operators.

11.2.2 Predicate

Predicates are boolean-valued expressions which compute relationships between values. A predicate is
specified by using a comparison operator or a spatial operator. The operators are used to compare proper-
ties of the features being filtered to other feature properties or to literal data.

Comparison operators

Comparison operators are used to specify conditions on non-spatial attributes.

Binary Comparison operators

The binary comparison operators are:
® <PropertyIsEqualTo>
¢ <PropertyIsNotEqualTo>
® <PropertyIsLessThan>
® <PropertyIsLessThanOrEqualTo>
® <PropertyIsGreaterThan>
® <PropertylsGreaterThanOrEqualTo>

They contain the elements:

Element Required? | Description
Expression | Yes The first value to compare. Often a <PropertyName>.
Expression | Yes The second value to compare
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Binary comparison operator elements may include an optional matchCase attribute, with the value true
or false. If this attribute is t rue (the default), string comparisons are case-sensitive. If the attribute is
false strings comparisons do not check case.

PropertylsLike operator

The <PropertyIsLike> operator matches a string property value against a text pattern. It contains the
elements:

Element Required? | Description
<PropertyName> | Yes Contains a string specifying the name of the property to test
<Literal> Yes Contains a pattern string to be matched

The pattern is specified by a sequence of regular characters and three special pattern characters. The pattern
characters are defined by the following required attributes of the <PropertyIsLike> element:

* wildCard specifies the pattern character which matches any sequence of zero or more string charac-
ters

* singleChar specifies the pattern character which matches any single string character

® escapeChar specifies the escape character which can be used to escape the pattern characters

PropertylsNull operator

The <PropertyIsNull> operator tests whether a property value is null. It contains the element:

Element Required? | Description
<PropertyName> | Yes contains a string specifying the name of the property to be tested

PropertylsBetweeen operator

The <PropertyIsBetween> operator tests whether an expression value lies within a range given by a
lower and upper bound (inclusive). It contains the elements:

Element Required? | Description

Expression Yes The value to test

<LowerBoundary> | Yes Contains an Expression giving the lower bound of the range
<UpperBoundary> | Yes Contains an Expression giving the upper bound of the range

Spatial operators

Spatial operators are used to specify conditions on the geometric attributes of a feature. The following
spatial operators are available:

Topological operators

These operators test topological spatial relationships using the standard OGC Simple Features predicates:
® <Intersects> - Tests whether two geometries intersect
® <Disjoint> - Tests whether two geometries are disjoint

® <Contains> - Tests whether a geometry contains another one
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® <Within> - Tests whether a geometry is within another one

® <Touches> - Tests whether two geometries touch

® <Crosses> - Tests whether two geometries cross

® <Overlaps> - Tests whether two geometries overlap

® <Equals> - Tests whether two geometries are topologically equal

These contains the elements:

Element Re- Description
quired?
<PropertyNamep Yes Contains a string specifying the name of the geometry-valued property
to be tested.
GML Geometry Yes A GML literal value specifying the geometry to test against

Distance operators

These operators test distance relationships between a geometry property and a geometry literal:
¢ <DWithin>
® <Beyond>

They contain the elements:

Element Re- Description
quired?
<PropertyNalfes> Contains a string specifying the name of the property to be tested. If omitted,
the default geometry attribute is assumed.

GML Yes A literal value specifying a geometry to compute the distance to. This may be
Geometry either a geometry or an envelope in GML 3 format
<Distance> Yes Contains the numeric value for the distance tolerance. The element may

include an optional units attribute.

Bounding Box operator

The <BBOX> operator tests whether a geometry-valued property intersects a fixed bounding box. It contains
the elements:

Element Re- Description
quired?
<PropertyNamdo Contains a string specifying the name of the property to be tested. If omitted,
the default geometry attribute is assumed.
<gml:Box> | Yes A GML Box literal value specifying the bounding box to test against
Examples

¢ This filter selects features with a geometry that intersects the point (1,1).

<Intersects>
<PropertyName>GEOMETRY</PropertyName>
<gml:Point>
<gml:coordinates>1 1</gml:coordinates>
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</gml:Point>
</Intersects>

¢ This filter selects features with a geometry that overlaps a polygon.

<Overlaps>
<PropertyName>Geometry</PropertyName>
<gml:Polygon srsName="http://www.opengis.net/gml/srs/epsg.xml#63266405">
<gml :outerBoundaryIs>
<gml:LinearRing>
<gml:posList> ... </gml:posList>
</gml:LinearRing>
</gml:outerBoundaryIs>
</gml:Polygon>
</Overlaps>

¢ This filter selects features with a geometry that intersects the geographic extent [-10,0 : 10,10].

<BBOX>
<PropertyName>GEOMETRY</PropertyName>
<gml:Box srsName="urn:x-ogc:def:crs:EPSG:4326">
<gml:coord>
<gml:X>-10</gml:X> <gml:Y>0</gml:Y>
</gml:coord>
<gml:coord>
<gml:X>10</gml:X> <gml:Y¥>10</gml:Y>
</gml:coord>
</gml :Box>
</BBOX>

11.2.3 Logical operators
Logical operators are used to specify logical combinations of Condition elements (which may be either Pred-
icate elements or other logical operators). They may be nested to any depth.
The following logical operators are available:
® <And> - computes the logical conjunction of the operands
® <Or> - computes the logical disjunction of the operands
The content for <And> and <Or> is two operands given by Condition elements.
® <Not> - computes the logical negation of the operand

The content for <Not > is a single operand given by a Condition element.

Examples

¢ This filter uses <And> to combine a comparison predicate and a spatial predicate:

<And>

<PropertyIsEqualTo>
<PropertyName>NAME</PropertyName>
<Literal>New York</Literal>

</PropertyIsEqualTo>

<Intersects>
<PropertyName>GEOMETRY</PropertyName>
<Literal>
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<gml:Point>
<gml:coordinates>1 1</gml:coordinates>
</gml:Point>
</Literal>
</Intersects>
</And>

11.2.4 Expression

Filter expressions specify constant, variable or computed data values. An expression is formed from one
of the following elements (some of which contain sub-expressions, meaning that expressions may be of
arbitrary depth):

Arithmetic operators

The arithmetic operator elements compute arithmetic operations on numeric values.
® <Add> - adds the two operands
® <Sub> - subtracts the second operand from the first
e <Mul> - multiplies the two operands
® <Div> - divides the first operand by the second

Each arithmetic operator element contains two Expression elements providing the operands.
Function
The <Function> element specifies a filter function to be evaluated. The required name attribute gives the

function name. The element contains a sequence of zero or more Expression elements providing the values
of the function arguments.

See the Filter Function Reference for details of the functions provided by GeoServer.
Property Value

The <PropertyName> element refers to the value of a feature attribute. It contains a string or an XPath
expression specifying the attribute name.

Literal

The <Literal> element specifies a constant value. It contains data of one of the following types:

Type Description

Nu- A string representing a numeric value (integer or decimal).

meric

Boolean | A boolean value of t rue or false.

String A string value. XML-incompatible text may be included by using character entities or
<! [CDATAT[ ]]> delimiters.

Date A string representing a date.

Geome- | An element specifying a geometry in GML3 format.

try
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11.3 ECQL Reference

This section provides a reference for the syntax of the ECQL language. The full language grammar is
documented in the the GeoTools ECOL BNF definition

11.3.1 Syntax Notes
The sections below describe the major language constructs. Each construct lists all syntax options for it.
Each option is defined as a sequence of other constructs, or recursively in terms of itself.

¢ Symbols which are part of the ECQL language are shown in code font. All other symbols are part
of the grammar description.

e ECQL keywords are not case-sensitive.
¢ Avertical bar symbol ‘| “ indicates that a choice of keyword can be made.
¢ Brackets ‘[ ... ]’ delimit syntax that is optional.

e Braces ‘{ ... }' delimit syntax that may be present zero or more times.

11.3.2 Condition

A filter condition is a single predicate, or a logical combination of other conditions.

Syntax Description

Predicate Single predicate expression

Condition AND | OR Condition | Conjunction or disjunction of conditions

NOT Condition Negation of a condition

(| [ Condition ] 1) Bracketing with ( or [ controls evaluation order

11.3.3 Predicate

Predicates are boolean-valued expressions which specify relationships between values.

Syntax Description

Expression =1 <> | < | <= | Comparison operations

| > | >= Expression

Expression [ NOT ] BETWEEN | Tests whether a value lies in or outside a range (inclusive)

Expression AND Expression

Expression [ NOT ] LIKE | Simple pattern matching. like-pattern uses the % character as a wild-card
ILIKE like-pattern for any number of characters. ILIKE does case-insensitive matching.
Expression [ NOT ] IN ( Tests whether an expression value is (not) in a set of values

Expression { , Expression } )

Expression IN ( Literal { Tests whether a feature ID value is in a given set. ID values are integers
, Literal }) or string literals

Expression IS [ NOT ] NULL | Tests whether a value is (non-)null

Attribute EXISTS | Tests whether a featuretype does (not) have a given attribute
DOES—-NOT-EXIST

INCLUDE | EXCLUDE Always include (exclude) features to which this filter is applied
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Temporal Predicate

Temporal predicates specify the relationship of a time-valued expression to a time or time period.

Syntax
Expression BEFORE Time

Expression BEFORE OR DURING Time Period

Expression DURING Time Period

Expression DURING OR AFTER Time Period

Expression AFTER Time

Description

Tests whether a time value is before a point in time

Tests whether a time value is before or during a time period
Tests whether a time value is during a time period

Tests whether a time value is during or after a time period
Tests whether a time value is after a point in time

Spatial Predicate

Spatial predicates specify the relationship between geometric values.

Topological spatial predicates

(INTERSECTS, DISJOINT, CONTAINS, WITHIN, TOUCHES CROSSES, OVERLAPS and RELATE) are defined
in terms of the DE-9IM model described in the OGC Simple Features for SQL specification.

Syntax

INTERSECTS (Expression ,
Expression )

DISJOINT (Expression ,
Expression )

CONTAINS (Expression ,
Expression )

WITHIN (Expression ,
Expression )

TOUCHES (Expression ,
Expression )

CROSSES (Expression ,
Expression )

OVERLAPS (Expression ,
Expression )

EQUALS (Expression ,
Expression )

RELATE ( Expression ,
Expression , pattern )

DWITHIN ( Expression ,
Expression , distance , units )

BEYOND ( Expression ,
Expression , distance , units )
BBOX ( Expression , Number ,
Number , Number , Number [,
CRS )

BBOX ( Expression , Expression
| Geometry )

Description
Tests whether two geometries intersect. The converse of DISJOINT

Tests whether two geometries are disjoint. The converse of
INTERSECTS

Tests whether the first geometry topologically contains the second.
The converse of WITHIN

Tests whether the first geometry is topologically within the second.
The converse of CONTAINS

Tests whether two geometries touch. Geometries touch if they have
at least one point in common, but their interiors do not intersect.
Tests whether two geometries cross. Geometries cross if they have
some but not all interior points in common

Tests whether two geometries overlap. Geometries overlap if they
have the same dimension, have at least one point each not shared by
the other, and the intersection of the interiors of the two geometries
has the same dimension as the geometries themselves

Tests whether two geometries are topologically equal

Tests whether geometries have the spatial relationship specified by a
DE-9IM matrix pattern. A DE-9IM pattern is a string of length 9
specified using the characters »TF012. Example: " 1«T+++Tx*«’
Tests whether the distance between two geometries is no more than
the specified distance. distance is an unsigned numeric value for the
distance tolerance. units is one of feet, meters, statute miles,
nautical miles, kilometers

Similar to DWITHIN, but tests whether the distance between two
geometries is greater than the given distance.

Tests whether a geometry intersects a bounding box specified by its
minimum and maximum X and Y values. The optional CRS is a
string containing an SRS code (For example, ' EPSG:1234’. The
default is to use the CRS of the queried layer)

Tests whether a geometry intersects a bounding box specified by a
geometric value computed by a function or provided by a geometry
literal.
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11.3.4 Expression

An expression specifies a attribute, literal, or computed value. The type of the value is determined by the
nature of the expression. The standard PEMDAS order of evaluation is used.

Syntax Description
Attribute Name of a feature attribute
Literal Literal value
Expression + | — | = | / Expression | Arithmetic operations
function ([ Expression { , Value computed by evaluation of a filter function with zero or more
Expression } ] ) arguments.
(| [ Expression ] | ) Bracketing with ( or [ controls evaluation order

11.3.5 Attribute

An attribute name denotes the value of a feature attribute.

e Simple attribute names are sequences of letters and numbers,

¢ Attribute names quoted with double-quotes may be any sequence of characters.

11.3.6 Literal

Literals specify constant values of various types.

Type | Description

Num- | Integer or floating-point number. Scientific notation is supported.

ber

Booleary TRUE or FALSE

String | String literal delimited by single quotes. To include a single quote in the string use two
single-quotes: "

Ge- Geometry in WKT format. WKT is defined in the OGC Simple Features for SQL specification.

ome- | All standard geometry types are supported: POINT, LINESTRING, POLYGON, MULTIPOINT,

try MULTILINESTRING, MULTIPOLYGON, GEOMETRYCOLLECTION. A custom type of Envelope is
also supported with syntax ENVELOPE (x1x2yly2).

Time | A UTC date/time value in the format yyyy-mm-hhThh:mm: ss. The seconds value may have
a decimal fraction. The time zone may be specified as Z or +/-hh : mm. Example:
2006-11-30T00:30:00%

Du- A time duration specifiedasP [y YmMd D] T[h HmMs S ]. The duration can be specified to

ration | any desired precision by including only the required year, month, day, hour, minute and
second components. Examples: P1Y2M, P4Y2M20D, P4Y2M1DT20H3M36S

Time Period

Specifies a period of time, in several different formats.

Syntax Description

Time / Time Period specified by a start and end time

Duration / Time | Period specified by a duration before a given time
Time / Duration | Period specified by a duration after a given time
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11.4 Filter functions

The OGC Filter Encoding specification provides a generic concept of a filter function. A filter function is a
named function with any number of arguments, which can be used in a filter expression to perform specific
calculations. This provides much richer expressiveness for defining filters. Filter functions can be used in
both the XML Filter Encoding language and the textual ECQL language, using the syntax appropriate to
the language.

GeoServer provides many different kinds of filter functions, covering a wide range of functionality includ-
ing mathematics, string formatting, and geometric operations. A complete list is provided in the Filter
Function Reference.

Note: The Filter Encoding specification provides a standard syntax for filter functions, but does not man-
date a specific set of functions. Servers are free to provide whatever functions they want, so some function

expressions may work only in specific software.

11.4.1 Examples

The following examples show how filter functions are used. The first shows enhanced WFS filtering us-
ing the geometryType function. The second shows how to use functions in SLD to get improved label
rendering.

WFS filtering

Let’s assume we have a feature type whose geometry field, geom, can contain any kind of geometry. For a
certain application we need to extract only the features whose geometry is a simple point or a multipoint.
This can be done using a GeoServer-specific filter function named geomet ryType. Here is the WES request
including the filter function:

<wfs:GetFeature service="WEFS" version="1.0.0"
outputFormat="GML2"
xmlns:wfs="http://www.opengis.net/wfs"
xmlns:ogc="http://www.opengis.net/ogc"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.opengis.net/wfs
http://schemas.opengis.net/wfs/1.0.0/WFS-basic.xsd">
<wfs:Query typeName="sf:archsites">
<ogc:Filter>
<ogc:PropertyIsEqualTo>
<ogc:Function name="geometryType">
<ogc:PropertyName>geom</ogc: PropertyName>
</ogc:Function>
<ogc:Literal>Point</ogc:Literal>
</ogc:PropertyIsEqualTo>
</ogc:Filter>
</wfs:Query>
</wfs:GetFeature>

SLD formatting

We want to display elevation labels in a contour map. The elevations are stored as floating point values,
so the raw numeric values may display with unwanted decimal places (such as “150.0” or “149.999999”).

276 Chapter 11. Filtering in GeoServer



GeoServer User Manual, Release 2.5.x

We want to ensure the numbers are rounded appropriately (i.e. to display “150”). To achieve this the
numberFormat filter function can be used in the SLD label content expression:

<TextSymbolizer>
<Label>
<ogc:Function name="numberFormat">
<ogc:Literal>##</ogc:Literal>
<ogc:PropertyName>ELEVATION</ogc:PropertyName>
</ogc:Function>
</Label>

</TextSymbolizer>

11.4.2 Performance implications

Using filter functions in SLD symbolizer expressions does not have significant overhead, unless the function
is performing very heavy computation.

However, using functions in WFS filtering or SLD rule expressions may cause performance issues in certain
cases. This is usually because specific filter functions are not recognized by a native data store filter encoder,
and thus GeoServer must execute the functions in memory instead.

For example, given a filter like BBOX (geom, -10, 30, 20, 45) and geometryType (geom) = 'Point’
most data stores will split the filter into two separate parts. The bounding box filter will be encoded as a
primary filter and executed in SQL, while the geometryType function will be executed in memory on the
results coming from the primary filter.

11.5 Filter Function Reference

This reference describes all filter functions that can be used in WFS/WMS filtering or in SLD expressions.

The list of functions available on a Geoserver instance can be determined by browsing to
http:/ /localhost:8080/ geoserver/wfs?request=GetCapabilities and searching for ogc : FunctionNames in
the returned XML. If a function is described in the Capabilities document but is not in this reference, then
it might mean that the function cannot be used for filtering, or that it is new and has not been documented.
Ask for details on the user mailing list.

Unless otherwise specified, none of the filter functions in this reference are understood natively by the data
stores, and thus expressions using them will be evaluated in-memory.
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11.5.1 Function argument type reference

Type
Dou-
ble

Float

Inte-
ger
Long
Num-
ber
Object
String
Times-
tamp

Description
Floating point number, 8 bytes, IEEE 754. Ranges from 4.94065645841246544e-324d to
1.79769313486231570e+308d
Floating point number, 4 bytes, IEEE 754. Ranges from 1.40129846432481707e-45 to
3.40282346638528860e+38. Smaller range and less accurate than Double.

Integer number, ranging from -2,147,483,648 to 2,147,483,647

A value of any type
A sequence of characters
Date and time information

Integer number, ranging from -9,223,372,036,854,775,808 to +9,223,372,036,854,775,807
A numeric value of any type

11.5.2 Comparison functions

Name

between

equalTo
greaterEqualThan
greaterThan
in2,in3, in4, in5,
in6, in7, in8§, in9,

in10
isLike

isNull
lessThan
lessEqualThan

not
notEqual

Arguments
num:Number,
low:Number,
high:Number
a:Object, b:Object

x:Object, y:Object
x:Object, y:Object
candidate:Object,
v1:Object, ...,
v9:Object
string:String,

pattern:String

ob j:Object
x:Object, y:Object

x:0Object, y:Object

bool:Boolean
x:Object, y:Object

Description
returns true if 1ow <= num <= high

Can be used to compare for equality two numbers, two
strings, two dates, and so on

Returns true if x >= y. Parameters can be either numbers or
strings (in the second case lexicographic ordering is used)
Returns true if x > y. Parameters can be either numbers or
strings (in the second case lexicographic ordering is used)
Returns true if candidate is equal to one of the v1, ..., v9
values. Use the function name matching the number of
arguments specified.

Returns true if the string matches the specified pattern. For
the full syntax of the pattern specification see the Java
Pattern class javadocs

Returns true the passed parameter is null, false otherwise
Returns true if x < y. Parameters can be either numbers or
strings (in the second case lexicographic ordering is used
Returns true if x <= y. Parameters can be either numbers or
strings (in the second case lexicographic ordering is used
Returns the negation of bool

Returns true if x and y are equal, false otherwise

11.5.3 Control functions

Name
if then_else

Arguments
condition:Boolean, x:Object, y: Object

Description
Returns x if the condition is true, y otherwise

278

Chapter 11. Filtering in GeoServer



http://java.sun.com/javase/6/docs/api/java/util/regex/Pattern.html
http://java.sun.com/javase/6/docs/api/java/util/regex/Pattern.html

GeoServer User Manual, Release 2.5.x

11.5.4 Environment function

This function returns the value of environment variables defined in various contexts. Contexts which define

environment variables include SLD rendering and the WMS Animator.

Name

Arguments

Description

env

variable:String

Returns the value of the environment variable variable.

11.5.5 Feature functions

Name Arguments Description

id feature:Feature | returns the identifier of the feature

Proper- | f:Feature, Returns true if £ has a property named propertyName

tyExists | propertyName:String

prop- f:Feature, Returns the value of the property propertyName. Allows property
erty propertyName:Strimgmes to be computed or specified by Variable substitution in SLD.

11.5.6 Spatial Relationship functions

For more information about the precise meaning of the spatial relationships consult the OGC Simple Feature

Specification for SQL
Name Arguments Description
contains a:Geometry, Returns true if the geometry a contains b
b:Geometry
crosses a:Geometry, Returns true if a crosses b
b:Geometry
disjoint a:Geometry, Returns true if the two geometries are disjoint, false otherwise
b:Geometry
equalsEx- | a:Geometry, Returns true if the two geometries are exactly equal, same
act b:Geometry coordinates in the same order
equalsEx- | a:Geometry, Returns true if the two geometries are exactly equal, same
actToler- b:Geometry, coordinates in the same order, allowing for a tol distance in the
ance tol:Double corresponding points
intersects | a:Geometry, Returns true if a intersects b
b:Geometry
isWithinDis-a: Geometry, Returns true if the distance between a and b is less than
tance b:Geometry, distance (measured as an euclidean distance)
distance: Double
overlaps | a: Geometry, Returns true a overlaps with b
b:Geometry
relate a: Geometry, Returns the DE-9IM intersection matrix for a and b
b:Geometry
relatePat- | a: Geometry, Returns true if the DE-9IM intersection matrix for a and b matches
tern b:Geometry, the specified pattern
pattern:String
touches a: Geometry, b: Returns true if a touches b according to the SQL simple feature
Geometry specification rules
within a: Geometry, Returns true is fully contained inside b
b:Geometry

11.5. Filter

Function Reference
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11.5.7 Geometric functions

Name Arguments Description
area geometry:Geometry The area of the specified geometry
boundary geomet ry:Geometry Returns the boundary of a geomet
boundaryDimension | geometry:Geometry Returns the number of dimension
buffer geometry:Geometry, distance:Double Returns the buffered area around
bufferWithSegments | geometry:Geometry, distance:Double, segments:Integer | Returns the buffered area around
centroid geomet ry:Geometry Returns the centroid of the geome
convexHull geomet ry:Geometry Returns the convex hull of the spe
difference a:Geometry, b:Geometry Returns all the points that sitin a
dimension a:Geometry Returns the dimension of the spec
distance a:Geometry, b:Geometry Returns the euclidean distance be
endAngle line:LineString Returns the angle of the end segm
endPoint line:LineString Returns the end point of the linest
envelope geomet ry:geometry Returns the polygon representing
exteriorRing poly:Polygon Returns the exterior ring of the sp
geometryType geomet ry:Geometry Returns the type of the geometry
geomFromWKT wkt:String Returns the Geomet ry represente
geomLength geomet ry:Geometry Returns the length/perimeter of t]
getGeometryN collection:GeometryCollection, n:Integer Returns the n-th geometry inside |
getX p:Point Returns the x ordinate of p
getY p:Point Returns the y ordinate of p
getZ p:Point Returns the z ordinate of p
interiorPoint geomet ry:Geometry Returns a point that is either inter:
interiorRingN polyg:Polygon, n:Integer Returns the n-th interior ring of th
intersection a:Geometry, b:Geometry Returns the intersection between :
isClosed line: LineString Returns true if 1ine forms a close
isEmpty geometry:Geometry Returns true if the geometry does
isometric geometry:Geometry, ext rusion:Double Returns a MultiPolygon containin
isRing line:LineString Returns true if the 1ine is actuall
isSimple line:LineString Returns true if the geometry self i
isValid geometry: Geometry Returns true if the geometry is tof
numGeometries collection: GeometryCollection Returns the number of geometries
numlinteriorRing poly: Polygon Returns the number of interior rin
numPoint geometry: Geometry Returns the number of points (ver
offset geometry: Geometry, of fsetX:Double, offset¥:Double Offsets all points in a geometry by
pointN geometry: Geometry, n:Integer Returns the n-th point inside the s
startAngle line: LineString Returns the angle of the starting s
startPoint line: LineString Returns the starting point of the ir
symDifference a: Geometry, b:Geometry Returns the symmetrical differenc
toWKT geometry: Geometry Returns the WKT representation o
union a: Geometry, b:Geometry Returns the union of a and b (the
vertices geom: Geometry Returns a multi-point made with
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11.5.8 Math functions

Name Arguments Description
abs value:Integer The absolute value of the specified Integer value
abs_2 value:Long The absolute value of the specified Long value
abs_3 value:Float The absolute value of the specified Float value
abs_4 value:Double The absolute value of the specified Double value
acos angle:Double Returns the arc cosine of an angle in radians, in the range of 0.0
through PI
asin angle:Double Returns the arc sine of an angle in radians, in the range of -PI /
2 throughPI / 2
atan angle:Double Returns the arc tangent of an angle in radians, in the range of ~PI/2
through P1/2
atan2 x:Double, y:Double | Converts a rectangular coordinate (x, y) to polar (r, theta) and
returns theta.
ceil x: Double Returns the smallest (closest to negative infinity) double value that
is greater than or equal to x and is equal to a mathematical integer.
cos angle: Double Returns the cosine of an angle expressed in radians
dou- x: Double Returns t rue if x is zero, false otherwise
ble2bool
exp x: Double Returns Euler’s number e raised to the power of x
floor x: Double Returns the largest (closest to positive infinity) value that is less
than or equal to x and is equal to a mathematical integer
IEEERe- | x: Double, y:Double | Computes the remainder of x divided by y as prescribed by the
mainder IEEE 754 standard
int2bbool | x: Integer Returns true if x is zero, false otherwise
int2ddoublex: Integer Converts x to a Double
log x: Integer Returns the natural logarithm (base e) of x
max, x1: Double, Returns the maximum between x1, ..., x4
max_3, x2:Double,
max_4 x3:Double,
x4:Double
min, x1: Double, Returns the minimum between x1, ..., x4
min_3, x2:Double,
min_4 x3:Double,
x4:Double
pi None Returns an approximation of p1i, the ratio of the circumference of a
circle to its diameter
pow base:Double, Returns the value of base raised to the power of exponent
exponent:Double
random | None Returns a Double value with a positive sign, greater than or equal to
0.0 and less than 1. 0. Returned values are chosen
pseudo-randomly with (approximately) uniform distribution from
that range.
rint x:Double Returns the Double value that is closest in value to the argument
and is equal to a mathematical integer. If two double values that are
mathematical integers are equally close, the result is the integer
value that is even.
round_2 | x:Double Same as round, but returns a Long
round x:Double Returns the closest Integer to x. The result is rounded to an integer
by adding 1/2, taking the floor of the result, and casting the result to
type Integer. In other words, the result is equal to the value of the
expression (int) floor(a + 0.5)
round- x:Double Returns the closest Long to x
Double
tar angteDouble Returns the trigonometrictangent of angte — .
288De- angle:Double Converts an angle expressed in Shaptehld -dézgﬁ?e?“g in GeoServer
grees
toRadi- | angle:Double Converts an angle expressed in radians into degrees

ans
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11.5.9 String functions

String functions generally will accept any type of value for St ring arguments. Non-string values will be
converted into a string representation automatically.

Name
Con-
cate-
nate
strCapi-
talize
strCon-
cat
strEndsW

strE-
qualslg-
nore-
Case
strindex(

str-
LastIn-
dexOf
str-
Length
str-
Matches

strRe-
place

strStartsV)

strSub-
string

strSub-
stringStar

str-
ToLow-
erCase
str-
ToUp-
perCase
strTrim

Arguments

s1:String, s2:5tring, ...

sentence:String

a:String, b:String

itht ring:String,

suf fix:String
a:String, b:String

fstring:String,

substring:String
string:String,
substring:String

string:String

st ring:String,
pattern:String

string:String,
pattern:String,

replacement:String,

global: boolean

Vitht ring:String,

prefix:String
string:String,

begin:Integer, end:Integer

string:String,

t begin:Integer

string:String

string:String

string:String

Description
Concatenates any number of strings. Non-string arguments
are allowed.

Fully capitalizes the sentence. For example, “HoW aRe
YOU?” will be turned into “How Are You?”
Concatenates the two strings into one

Returns true if string ends with suffix

Returns true if the two strings are equal ignoring case
considerations

Returns the index within this string of the first occurrence of
the specified substring, or -1 if not found
Returns the index within this string of the last occurrence of
the specified substring, or -1 if not found

Returns the string length

Returns true if the string matches the specified regular
expression. For the full syntax of the pattern specification
see the Java Pattern class javadocs

Returns the string with the pattern replaced with the given
replacement text. If the global argument is t rue then all
occurrences of the pattern will be replaced, otherwise only
the first. For the full syntax of the pattern specification see
the Java Pattern class javadocs

Returns true if st ring starts with prefix

Returns a new string that is a substring of this string. The
substring begins at the specified begin and extends to the
character at index endIndex - 1 (indexes are zero-based).
Returns a new string that is a substring of this string. The
substring begins at the specified begin and extends to the
last character of the string

Returns the lower case version of the string

Returns the upper case version of the string

Returns a copy of the string, with leading and trailing white
space omitted
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11.5.10 Parsing and formatting functions

Name | Arguments Description

date- date:Timestamp, | Formats the specified date according to the provided format. The format

Format | format:String syntax can be found in the Java SimpleDateFormat javadocs

dateParse dateSt ring:StringParses a date from a dateSt ring formatted according to the format
format:String specification. The format syntax can be found in the Java

SimpleDateFormat javadocs

num- number:Double, | Formats the number according to the specified format. The format

ber- format:String syntax can be found in the Java DecimalFormat javadocs

Format

parse- | boolean:String | Parses a string into a boolean. The empty string, £, 0.0 and 0 are

Boolean considered false, everything else is considered true.

parse- | number:String Parses a string into a double. The number can be expressed in normal or

Dou- scientific form.

ble

par- number:String Parses a string into an integer.

selnt

parse- | number:String Parses a string into a long integer

Long

11.5.11 Transformation functions

Transformation functions transform values from one data space into another. These functions provide a
concise way to compute styling parameters from feature attribute values. See also Styling using Transforma-
tion Functions.

Name Arguments Description
Re- | lookupValue:Object, Transforms a 1ookupValue from a set of discrete data
code | data:Object, value:Object, ... values into another set of values. Any number of

data/value pairs may be specified.
Cat- | lookupValue:Object, value:Object, | Transforms a continuous-valued attribute value into a

e- threshold:Object, ... value:Object, | set of discrete values. lookupValue and value must
go- | belongsTo: String be an orderable type (typically numeric). The initial
rize value is required. Any number of additional

threshold/value pairs may be specified.
belongsTo is optional, with the value succeeding or
preceding. It defines which interval to use when the
lookup value equals a threshold value.

In- lookupValue:Numeric, Transforms a continuous-valued attribute value into
ter- | data:Numeric, value:Numeric or another continuous range of values. Any number of
po- | #RRGGBSB, ... data/value pairs may be specified. mode is optional,
late | mode:String, method:String with the value 1inear, cosine or cubic. It defines

the interpolation algorithm to use. method is optional,
with the value numeric or color. It defines whether
the target values are numeric or RGB color
specifications.
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CHAPTER 12

Styling

This section discusses the styling of geospatial data served through GeoServer.

12.1 Introduction to SLD

Geospatial data has no intrinsic visual component. In order to see data, it must be styled. Styling specifies
color, thickness, and other visible attributes used to render data on a map.

In GeoServer, styling is accomplished using a markup language called Styled Layer Descriptor, or SLD for
short. SLD is an XML-based markup language and is very powerful, although somewhat complex. This
page gives an introduction to the capabilities of SLD and how it works within GeoServer.

Note: Since GeoServer uses SLD exclusively for styling, the terms “SLD” and “style” will often be used
interchangeably.

12.1.1 SLD Concepts

In GeoServer styling is most often specified using XML SLD style documents. Style documents are asso-
ciated with GeoServer layers (featuretypes) to specify how they should be rendered. A style document
specifies a single named layer and a user style for it. The layer and style can have metadata elements such
as a name identifying them, a title for displaying them, and an abstract describing them in detail. Within
the top-level style are one or more feature type styles, which act as “virtual layers” to provide control over
rendering order (allowing styling effects such as cased lines for roads). Each feature type style contains
one or more rules, which control how styling is applied based on feature attributes and zoom level. Rules
select applicable features by using filters, which are logical conditions containing predicates, expressions
and filter functions. To specify the details of styling for individual features, rules contain any number of
symbolizers. Symbolizers specify styling for points, lines and polygons, as well as rasters and text labels.

For more information refer to the SLD Reference.

12.1.2 Types of styling

Vector data that GeoServer can serve consists of three classes of shapes: Points, lines, and polygons. Lines
(one dimensional shapes) are the simplest, as they have only the edge to style (also known as “stroke”).
Polygons, two dimensional shapes, have an edge and an inside (also known as a “fill”), both of which can
be styled differently. Points, even though they lack dimension, have both an edge and a fill (not to mention
a size) that can be styled. For fills, color can be specified; for strokes, color and thickness can be specified.
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GeoServer also serves raster data. This can be styled with a wide variety of control over color palette,
opacity, contrast and other parameters.

More advanced styling is possible as well. Points can be specified with well-known shapes like circles,
squares, stars, and even custom graphics or text. Lines can be styled with a dash styles and hashes. Poly-
gons can be filled with a custom tiled graphics. Styling can be based on attributes in the data, so that certain
features are styled differently. Text labels on features are possible as well. Styling can also be determined
by zoom level, so that features are displayed in a way appropriate to their apparent size. The possibilities
are vast.

12.1.3 A basic style example

A good way to learn about SLD is to study styling examples. The following is a simple SLD that can be
applied to a layer that contains points, to style them as red circles with a size of 6 pixels. (This is the first
example in the Points section of the SLD Cookbook.)

<?xml version="1.0" encoding="IS0-8859-1"?>
<StyledLayerDescriptor version="1.0.0"
xsi:schemalocation="http://www.opengis.net/sld StyledLayerDescriptor.xsd"
xmlns="http://www.opengis.net/sld"
xmlns:ogc="http://www.opengis.net/ogc"
xmlns:xlink="http://www.w3.0rg/1999/x1ink"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<NamedLayer>
<Name>Simple point</Name>
<UserStyle>
<Title>GeoServer SLD Cook Book: Simple point</Title>
<FeatureTypeStyle>
<Rule>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill">#FF0000</CssParameter>
</Fill>
</Mark>
<Size>6</Size>
</Graphic>
</PointSymbolizer>
</Rule>
</FeatureTypeStyle>
</UserStyle>
</NamedLayer>
</StyledLayerDescriptor>

Although the example looks long, only a few lines are really important to understand. Line 14 states that a
“PointSymbolizer” is to be used to style data as points. Lines 15-17 state that points are to be styled using
a graphic shape specified by a “well known name”, in this case a circle. SLD provides names for many
shapes such as “square”, “star”, “triangle”, etc. Lines 18-20 specify the shape should be filled with a color
of #FF0000 (red). This is an RGB color code, written in hexadecimal, in the form of #RRGGBB. Finally, line
22 specifies that the size of the shape is 6 pixels in width. The rest of the structure contains metadata about

the style, such as a name identifying the style and a title for use in legends.

Note: In SLD documents some tags have prefixes, such as ogc:. This is because they are defined in XML
namespaces. The top-level StyledLayerDescriptor tag (lines 2-7) specifies two XML namespaces, one

called xmlns, and one called xmlns:ogc. The first namespace is the default for the document, so tags
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belonging to it do not need a prefix. Tags belonging to the second require the prefix ogc:. In fact, the
namespace prefixes can be any identifier. The first namespace could be called xmlns:sld (as it often is)
and then all the tags in this example would require an s1d: prefix. The key point is that tags need to have
the prefix for the namespace they belong to.

See the SLD Cookbook for more examples of styling with SLD.

12.2 Working with SLD

This section describes how to create, view and troubleshoot SLD styling in GeoServer.

12.2.1 Creating

GeoServer comes with some basic styles defined in its catalog. Any number of new styles can be added
to the catalog. Styles can also be specified externally to the server, either to define a complete map, or to
extend the server style catalog using library mode.

Catalog Styles

Styles in the catalog can be viewed, edited and validated via the Styles menu of the Web Administration
Interface. They may also be created and accessed via the REST Styles APL

Catalog styles consist of a StyledLayerDescriptor document containing a single <NamedLayer> element,
which contains a single <UserStyle> element to specify the styling. The layer name is ignored, since the
style may be applied to many different layers.

Every layer (featuretype) registered with GeoServer must have at least one catalog style associated with it,
which is the default style for rendering the layer. Any number of additional styles can be associated with a
layer. This allows layers to have appropriate styles advertised in the WMS GetCapabilities document.
A layer’s styles can be changed using the Layers page of the Web Administration Interface.

Note: When adding a layer and a style for it to GeoServer at the same time, the style should be added first,
so that the new layer can be associated with the style immediately.

External Styles

Styling can be defined externally to the server in a number of ways:

* An internet-accessible SLD document can be provided via the SLD=url parameter in a WMS GetMap
GET request

¢ An SLD document can be provided directly in a WMS GetMap GET request using the
SLD_BODY=style parameter. The SLD XML must be URL-encoded.

* A StyledLayerDescriptor element can be included in a WMS GetMap POST request XML document.

In all of these cases, if the WMS layers parameter is not supplied then the map content is defined com-
pletely by the layers and styles present in the external SLD. If the 1ayers parameter is present, then styling
operates in Library Mode.

External styles can define new layers of styled data, by using the SLD InlineFeature element to provide
feature data. This can be used to implement dynamic feature highlighting, for example.
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External styling may be generated dynamically by client applications, This provides a powerful way for
clients to control styling effects.

Library Mode

In library mode externally-defined styles are treated as a style library, which acts as an extension to the
server style catalog. Library mode occurs when map layers and styles are specified using the layers and
styles WMS parameters, and additional styling is supplied externally using one of the methods described
in the previous section. The styles in the external style document take precedence over the catalog styles
during rendering.

Style lookup in library mode operates as follows:

¢ For each layer in the 1ayers list, the applied style is either a named style specified in the styles list
(if present), or the layer default style

¢ For a named style, if the eternal style document has a <NamedLayer>. . .<UserStyle> with match-
ing layer name and style name, then it is used. Otherwise, the style name is searched for in the catalog.
If it is not found there, an error occurs.

e For a default style, the external style document is searched to find a <NamedLayer> element with
the layer name. If it contains a <UserStyle> with the <IsDefault> element having the value 1
then that style is used. Otherwise, the default server style for the layer (which must exist) is used.

Generally it is simpler and more performant to use styles from the server catalog. However, library mode
can be useful if it is required to style a map containing many layers and where only a few of them need to
have their styling defined externally.

12.2.2 Viewing

Once a style has been associated with a layer, the resulting rendering of the layer data can be viewed by
using the Layer Preview. The most convenient output format to use is the built-in OpenLayers viewer.
Styles can be modified while the view is open, and their effect is visible as soon as the map view is panned
or zoomed. Alternate styles can be viewed by specifying them in the st yles WMS request parameter.

To view the effect of compositing multiple styled layers, several approaches are available:

* Create a layer group for the desired layers using the Layer Groups page, and preview it. Non-default
styles can be specified for layers if required.

® Submit a WMS GetMap GET request specifying multiple layers in the layers parameter, and the
corresponding styles in the styles parameter (if non-default styles are required).

* Submit a WMS GetMap POST request containing a StyledLayerDescriptor element specifying server
layers, optional layers of inline data, and either named catalog styles or user-defined styling for each
layer.

12.2.3 Troubleshooting

SLD is a type of programming language, not unlike creating a web page or building a script. As such,
problems may arise that may require troubleshooting.
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Syntax Errors

To minimize syntax errors when creating the SLD, it is recommended to use a text editor that is designed
to work with XML (such as the Style Editor provided in the GeoServer UI). XML editors can make finding
syntax errors easier by providing syntax highlighting and (sometimes) built-in error checking.

The GeoServer Style Editor allows validating a document against the SLD XML schema. This is not manda-
tory, but is recommended to do before saving styles.

Semantic Errors

Semantic errors cannot be caught by SLD validation, but show up when a style is applied during map
rendering. Most of the time this will result in a map displaying no features (a blank map), but some errors
will prevent the map from rendering at all.

The easiest way to fix semantic errors in an SLD is to try to isolate the error. If the SLD is long with many
rules and filters, try temporarily removing some of them to see if the errors go away.

In some cases the server will produce a WMS Exception document which may help to identify the error. It
is also worth checking the server log to see if any error messages have been recorded.

12.3 SLD Cookbook

The SLD Cookbook is a collection of SLD “recipes” for creating various types of map styles. Wherever
possible, each example is designed to show off a single SLD feature so that code can be copied from the
examples and adapted when creating SLDs of your own. While not an exhaustive reference like the SLD
Reference or the OGC SLD 1.0 specification the SLD Cookbook is designed to be a practical reference, show-
ing common style templates that are easy to understand.

The SLD Cookbook is divided into four sections: the first three for each of the vector types (points, lines, and
polygons) and the fourth section for rasters. Each example in every section contains a screenshot showing
actual GeoServer WMS output, a snippet of the SLD code for reference, and a link to download the full
SLD.

Each section uses data created especially for the SLD Cookbook, with shapefiles for vector data and Geo-
TIFFs for raster data. The projection for data is EPSG:4326. All files can be easily loaded into GeoServer in
order to recreate the examples.

Data Type | Shapefile

Point sld_cookbook_point.zip
Line sld_cookbook_line.zip
Polygon sld_cookbook_polygon.zip
Raster sld_cookbook_raster.zip

12.3.1 Points

While points are seemingly the simplest type of shape, possessing only position and no other dimensions,
there are many different ways that a point can be styled in SLD.

Warning: The code examples shown on this page are not the full SLD code, as they omit the SLD
header and footer information for the sake of brevity. Please use the links to download the full SLD for
each example.
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Example points layer

The points layer used for the examples below contains name and population information for the major
cities of a fictional country. For reference, the attribute table for the points in this layer is included below.

fid (Feature ID) | name (City name) | pop (Population)
point.1 Borfin 157860

point.2 Supox City 578231

point.3 Ruckis 98159

point.4 Thisland 34879

point.5 Synopolis 24567

point.6 San Glissando 76024

point.7 Detrania 205609

Download the points shapefile

Simple point

This example specifies points be styled as red circles with a diameter of 6 pixels.

Code

View and download the full

<FeatureTypeStyle>

<Rule>

<PointSymbolizer>
<Graphic>

</

<Mark>

<WellKnownName>circle</WellKnownName>

<Fill>

<CssParameter name="fill1">#FF0000</CssParameter>

</Fill>
</Mark>
<Size>6</Size>
Graphic>

</PointSymbolizer>

Figure 12.1: Simple point

"Simple point" SLD
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14 </Rule>
15 </FeatureTypeStyle>
Details

There is one <Rule> in one <FeatureTypeStyle> for this SLD, which is the simplest possible situation.
(All subsequent examples will contain one <Rule> and one <FeatureTypeStyle> unless otherwise spec-
ified.) Styling points is accomplished via the <PointSymbolizer> (lines 3-13). Line 6 specifies the shape
of the symbol to be a circle, with line 8 determining the fill color to be red (##F0000). Line 11 sets the size
(diameter) of the graphic to be 6 pixels.

Simple point with stroke

This example adds a stroke (or border) around the Simple point, with the stroke colored black and given a
thickness of 2 pixels.

Figure 12.2: Simple point with stroke

Code

View and download the full "Simple point with stroke"™ SLD

1 <FeatureTypeStyle>

2 <Rule>

3 <PointSymbolizer>

4 <Graphic>

5 <Mark>

6 <WellKnownName>circle</WellKnownName>

7 <Fill>

8 <CssParameter name="fill">#FF0000</CssParameter>

9 </Fill>

10 <Stroke>

1 <CssParameter name="stroke">#000000</CssParameter>
12 <CssParameter name="stroke-width">2</CssParameter>
13 </Stroke>

14 </Mark>

15 <Size>6</Size>

16 </Graphic>
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</PointSymbolizer>
</Rule>
</FeatureTypeStyle>

Details

This example is similar to the Simple point example. Lines 10-13 specify the stroke, with line 11 setting the
color to black (#000000) and line 12 setting the width to 2 pixels.

Rotated square

This example creates a square instead of a circle, colors it green, sizes it to 12 pixels, and rotates it by 45
degrees.

'S L 2

Figure 12.3: Rotated square

Code

View and download the full "Rotated square" SLD

<FeatureTypeStyle>
<Rule>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>square</WellKnownName>
<Fill>
<CssParameter name="fil1">#009900</CssParameter>
</Fill>
</Mark>
<Size>12</Size>
<Rotation>45</Rotation>
</Graphic>
</PointSymbolizer>
</Rule>
</FeatureTypeStyle>
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Details

In this example, line 6 sets the shape to be a square, with line 8 setting the color to a dark green (#009900).
Line 11 sets the size of the square to be 12 pixels, and line 12 set the rotation is to 45 degrees.

Transparent triangle

This example draws a triangle, creates a black stroke identical to the Simple point with stroke example, and
sets the fill of the triangle to 20% opacity (mostly transparent).

Figure 12.4: Transparent triangle

Code

View and download the full "Transparent triangle" SLD

<FeatureTypeStyle>
<Rule>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>triangle</WellKnownName>
<Fill>
<CssParameter name="fill">#009900</CssParameter>
<CssParameter name="fill-opacity">0.2</CssParameter>
</Fill>
<Stroke>
<CssParameter name="stroke">#000000</CssParameter>
<CssParameter name="stroke-width">2</CssParameter>
</Stroke>
</Mark>
<Size>12</Size>
</Graphic>
</PointSymbolizer>
</Rule>
</FeatureTypeStyle>
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Details

In this example, line 6 once again sets the shape, in this case to a triangle. Line 8 sets the fill color to a
dark green (#009900) and line 9 sets the opacity to 0.2 (20% opaque). An opacity value of 1 means that
the shape is drawn 100% opaque, while an opacity value of 0 means that the shape is drawn 0% opaque, or
completely transparent. The value of 0.2 (20% opaque) means that the fill of the points partially takes on the
color and style of whatever is drawn beneath it. In this example, since the background is white, the dark
green looks lighter. Were the points imposed on a dark background, the resulting color would be darker.
Lines 12-13 set the stroke color to black (#000000) and width to 2 pixels. Finally, line 16 sets the size of the

point to be 12 pixels in diameter.

Point as graphic

This example styles each point as a graphic instead of as a simple shape.

Y

&
| Y
VR .

Figure 12.5: Point as graphic

Code

View and download the full "Point as graphic" SLD

<FeatureTypeStyle>
<Rule>
<PointSymbolizer>
<Graphic>
<ExternalGraphic>
<OnlineResource
xlink:type="simple"
xlink:href="smileyface.png" />
<Format>image/png</Format>
</ExternalGraphic>
<Size>32</Size>
</Graphic>
</PointSymbolizer>
</Rule>
</FeatureTypeStyle>
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Details

This style uses a graphic instead of a simple shape to render the points. In SLD, this is known as an
<ExternalGraphic>, to distinguish it from the commonly-used shapes such as squares and circles that
are “internal” to the renderer. Lines 5-10 specify the details of this graphic. Line 8 sets the path and file
name of the graphic, while line 9 indicates the format (MIME type) of the graphic (image/png). In this
example, the graphic is contained in the same directory as the SLD, so no path information is necessary in
line 8, although a full URL could be used if desired. Line 11 determines the size of the displayed graphic;
this can be set independently of the dimensions of the graphic itself, although in this case they are the same
(32 pixels). Should a graphic be rectangular, the <Size> value will apply to the height of the graphic only,
with the width scaled proportionally.

"

Figure 12.6: Graphic used for points

Point with default label

This example shows a text label on the Simple point that displays the “name” attribute of the point. This is
how a label will be displayed in the absence of any other customization.

an Gilissando

ol hisland

aupox City
ghariin

&yruopolis

wRuckis

Figure 12.7: Point with default label

Code

View and download the full "Point with default label" SLD

<FeatureTypeStyle>
<Rule>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill">#FF0000</CssParameter>
</Fill>
</Mark>
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<Size>6</Size>
</Graphic>
</PointSymbolizer>
<TextSymbolizer>
<Label>
<ogc:PropertyName>name</ogc:PropertyName>
</Label>
<Fill>

<CssParameter name="fi11">#000000</CssParameter>

</Fill>
</TextSymbolizer>
</Rule>
</FeatureTypeStyle>

Details

Lines 3-13, which contain the <PointSymbolizer>, are identical to the Simple point example above. The
label is set in the <Text Symbolizer> on lines 14-27. Lines 15-17 determine what text to display in the
label, which in this case is the value of the “name” attribute. (Refer to the attribute table in the Example
points layer section if necessary.) Line 19 sets the text color. All other details about the label are set to the
renderer default, which here is Times New Roman font, font color black, and font size of 10 pixels. The

bottom left of the label is aligned with the center of the point.

Point with styled label

This example improves the label style from the Point with default label example by centering the label above

the point and providing a different font name and size.

San Glissando
L

Thisland
L]

Supox City
.

Baorfin
Synopolis .
L ]

Ruckis
L]

Figure 12.8: Point with styled label

Code

View and download the full "Point with styled label"

<FeatureTypeStyle>
<Rule>
<PointSymbolizer>
<Graphic>

Detrainia
.
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<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill">#FF0000</CssParameter>
</Fill>
</Mark>
<Size>6</Size>
</Graphic>
</PointSymbolizer>
<TextSymbolizer>
<Label>
<ogc:PropertyName>name</ogc:PropertyName>
</Label>
<Font>
<CssParameter name="font-family">Arial</CssParameter>
<CssParameter name="font-size">12</CssParameter>
<CssParameter namez"fontfstyle">normal</CssParameter>
<CssParameter name="font-weight">bold</CssParameter>
</Font>
<LabelPlacement>
<PointPlacement>
<AnchorPoint>
<AnchorPointX>0.5</AnchorPointX>
<AnchorPointY¥>0.0</AnchorPointY>
</AnchorPoint>
<Displacement>
<DisplacementX>0</DisplacementX>
<DisplacementY>5</DisplacementY>
</Displacement>
</PointPlacement>
</LabelPlacement>
<Fill>
<CssParameter name="fi11">#000000</CssParameter>
</Fill>
</TextSymbolizer>
</Rule>
</FeatureTypeStyle>

Details

In this example, lines 3-13 are identical to the Simple point example above. The <TextSymbolizer> on
lines 14-39 contains many more details about the label styling than the previous example, Point with default
label. Lines 15-17 once again specify the “name” attribute as text to display. Lines 18-23 set the font infor-
mation: line 19 sets the font family to be “Arial”, line 20 sets the font size to 12, line 21 sets the font style
to “normal” (as opposed to “italic” or “oblique”), and line 22 sets the font weight to “bold” (as opposed to
“normal”). Lines 24-35 (<LabelPlacement>) determine the placement of the label relative to the point.
The <AnchorPoint> (lines 26-29) sets the point of intersection between the label and point, which here
(line 27-28) sets the point to be centered (0.5) horizontally axis and bottom aligned (0.0) vertically with the
label. There is also <Displacement> (lines 30-33), which sets the offset of the label relative to the line,
which in this case is 0 pixels horizontally (line 31) and 5 pixels vertically (line 32). Finally, line 37 sets the
font color of the label to black (#000000).

The result is a centered bold label placed slightly above each point.
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Point with rotated label

This example builds on the previous example, Point with styled label, by rotating the label by 45 degrees,

positioning the labels farther away from the points, and changing the color of the label to purple.
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Figure 12.9: Point with rotated label

Code

View and download the full "Point with rotated label" SLD

<FeatureTypeStyle>
<Rule>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill">#FF0000</CssParameter>
</Fill>
</Mark>
<Size>6</Size>
</Graphic>
</PointSymbolizer>
<TextSymbolizer>
<Label>
<ogc:PropertyName>name</ogc:PropertyName>
</Label>
<Font>
<CssParameter name="font-family">Arial</CssParameter>
<CssParameter name="font-size">12</CssParameter>
<CssParameter name="font-style">normal</CssParameter>
<CssParameter name="font-weight">bold</CssParameter>
</Font>
<LabelPlacement>
<PointPlacement>
<AnchorPoint>
<AnchorPointX>0.5</AnchorPointX>
<AnchorPoint¥>0.0</AnchorPointY>
</AnchorPoint>
<Displacement>
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<DisplacementX>0</DisplacementX>
<DisplacementY>25</DisplacementY>
</Displacement>
<Rotation>-45</Rotation>
</PointPlacement>
</LabelPlacement>
<Fill>
<CssParameter name="fill">#990099</CssParameter>
</Fill>
</TextSymbolizer>
</Rule>
</FeatureTypeStyle>

Details

This example is similar to the Point with styled label, but there are three important differences. Line 32
specifies 25 pixels of vertical displacement. Line 34 specifies a rotation of “-45” or 45 degrees counter-
clockwise. (Rotation values increase clockwise, which is why the value is negative.) Finally, line 38 sets the
font color to be a shade of purple (#99099).

Note that the displacement takes effect before the rotation during rendering, so in this example, the 25 pixel
vertical displacement is itself rotated 45 degrees.

Attribute-based point

This example alters the size of the symbol based on the value of the population (“pop”) attribute.

Figure 12.10: Attribute-based point

Code

View and download the full "Attribute-based point" SLD

<FeatureTypeStyle>
<Rule>
<Name>SmallPop</Name>
<Title>1 to 50000</Title>
<ogc:Filter>
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<ogc:PropertyIsLessThan>
<ogc:PropertyName>pop</ogc:PropertyName>
<ogc:Literal>50000</ogc:Literal>
</ogc:PropertyIsLessThan>
</ogc:Filter>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fi11">#0033CC</CssParameter>
</Fill>
</Mark>
<Size>8</Size>
</Graphic>
</PointSymbolizer>
</Rule>
<Rule>
<Name>MediumPop</Name>
<Title>50000 to 100000</Title>
<ogc:Filter>
<ogc:And>
<ogc:PropertyIsGreaterThanOrEqualTo>
<ogc:PropertyName>pop</ogc:PropertyName>
<ogc:Literal>50000</ogc:Literal>
</ogc:PropertyIsGreaterThanOrEqualTo>
<ogc:PropertyIsLessThan>
<ogc:PropertyName>pop</ogc:PropertyName>
<ogc:Literal>100000</ogc:Literal>
</ogc:PropertyIsLessThan>
</ogc:And>
</ogc:Filter>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill">#0033CC</CssParameter>
</Fill>
</Mark>
<Size>12</Size>
</Graphic>
</PointSymbolizer>
</Rule>
<Rule>
<Name>LargePop</Name>
<Title>Greater than 100000</Title>
<ogc:Filter>
<ogc:PropertyIsGreaterThanOrEqualTo>
<ogc:PropertyName>pop</ogc:PropertyName>
<ogc:Literal>100000</ogc:Literal>
</ogc:PropertyIsGreaterThanOrEqualTo>
</ogc:Filter>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
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<CssParameter name="fil11">#0033CC</CssParameter>
</Fill>
</Mark>

<Size>16</Size>

</Graphic>
</PointSymbolizer>

</Rule>
</FeatureTypeStyle>

Details

Note: Refer to the Example points layer to see the attributes for this data. This example has eschewed labels
in order to simplify the style, but you can refer to the example Point with styled label to see which attributes

correspond to which points.

This style contains three rules. Each <Rule> varies the style based on the value of the population (“pop”)
attribute for each point, with smaller values yielding a smaller circle, and larger values yielding a larger
circle.

The three rules are designed as follows:

Rule order | Rule name | Population (“pop”) | Size
1 SmallPop Less than 50,000 8

2 MediumPop | 50,000 to 100,000 12

3 LargePop Greater than 100,000 | 16

The order of the rules does not matter in this case, since each shape is only rendered by a single rule.

The first rule, on lines 2-22, specifies the styling of those points whose population attribute is less than
50,000. Lines 5-10 set this filter, with lines 6-9 setting the “less than” filter, line 7 denoting the attribute
(“pop”), and line 8 the value of 50,000. The symbol is a circle (line 14), the color is dark blue (#0033CC, on
line 16), and the size is 8 pixels in diameter (line 19).

The second rule, on lines 23-49, specifies a style for points whose population attribute is greater than or
equal to 50,000 and less than 100,000. The population filter is set on lines 26-37. This filter is longer than
in the first rule because two criteria need to be specified instead of one: a “greater than or equal to” and a
“less than” filter. Notice the And on line 27 and line 36. This mandates that both filters need to be true for
the rule to be applicable. The size of the graphic is set to 12 pixels on line 46. All other styling directives
are identical to the first rule.

The third rule, on lines 50-70, specifies a style for points whose population attribute is greater than or equal
to 100,000. The population filter is set on lines 53-58, and the only other difference is the size of the circle,
which in this rule (line 67) is 16 pixels.

The result of this style is that cities with larger populations have larger points.

Zoom-based point

This example alters the style of the points at different zoom levels.

Code

View and download the full "Zoom-based point" SLD
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Figure 12.11: Zoom-based point: Zoomed in

Figure 12.12: Zoom-based point: Partially zoomed
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Figure 12.13: Zoom-based point: Zoomed out

<FeatureTypeStyle>
<Rule>
<Name>Large</Name>
<MaxScaleDenominator>160000000</MaxScaleDenominator>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill">#CC3300</CssParameter>
</Fill>
</Mark>
<Size>12</Size>
</Graphic>
</PointSymbolizer>
</Rule>
<Rule>
<Name>Medium</Name>
<MinScaleDenominator>160000000</MinScaleDenominator>
<MaxScaleDenominator>320000000</MaxScaleDenominator>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
<CssParameter name="fill1">#CC3300</CssParameter>
</Fill>
</Mark>
<Size>8</Size>
</Graphic>
</PointSymbolizer>
</Rule>
<Rule>
<Name>Small</Name>
<MinScaleDenominator>320000000</MinScaleDenominator>
<PointSymbolizer>
<Graphic>
<Mark>
<WellKnownName>circle</WellKnownName>
<Fill>
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<CssParameter name="fill1">#CC3300</CssParameter>
</Fill>
</Mark>

<Size>4</Size>

</Graphic>
</PointSymbolizer>

</Rule>
</FeatureTypeStyle>

Details

It is often desirable to make shapes larger at higher zoom levels when creating a natural-looking map. This
example styles the points to vary in size based on the zoom level (or more accurately, scale denominator).
Scale denominators refer to the scale of the map. A scale denominator of 10,000 means the map has a scale
of 1:10,000 in the units of the map projection.

Note: Determining the appropriate scale denominators (zoom levels) to use is beyond the scope of this
example.

This style contains three rules. The three rules are designed as follows:

Rule order | Rule name | Scale denominator Point size
1 Large 1:160,000,000 or less 12

2 Medium 1:160,000,000 to 1:320,000,000 | 8

3 Small Greater than 1:320,000,000 4

The order of these rules does not matter since the scales denominated in each rule do not overlap.

The first rule (lines 2-16) is for the smallest scale denominator, corresponding to when the view is “zoomed
in”. The scale rule is set on line 4, so that the rule will apply to any map with a scale denominator of
160,000,000 or less. The rule draws a circle (line 8), colored red (#CC3300 on line 10) with a size of 12 pixels

(line 13).

The second rule (lines 17-32) is the intermediate scale denominator, corresponding to when the view is
“partially zoomed”