deegree OSGEO

Pr0]ect

deegree Webservices

Version 3.4.22, 2021-12-22



Table of Contents

. Introduction
1.1. Characteristics of deegree WFS
1.2. Characteristics of deegree WMS
1.3. Characteristics of deegree WMTS
1.4. Characteristics of deegree CSW
1.5. Characteristics of deegree WPS
. Installation
2.1. System requirements
2.2. Downloading
2.3. Starting and stopping
2.4. Securing deegree
2.4.1. Software Versions
2.4.2. Encryption
2.4.3. Securing deegree console and REST API
2.5. Logging configuration
. Getting started
3.1. Accessing deegreeQOs service console
3.1.1. Downloading and activating example workspaces
3.2. Example workspace 1: INSPIRE Network Services
3.3. Example workspace 2: Utah Webmapping Services
3.4. Example workspace 3: An ISO Catalogue Service setup
3.5. Example workspace 4: Web Processing Service demo
. Configuration basics
4.1. The deegree workspace
4.2. Dependencies of the deegree configuration files
4.3. Location of the deegree workspace directory
4.3.1. Linux/Solaris/Mac OS X
4.3.2. Windows
4.3.3. Global configuration files and the active workspace
4.4. Structure of the deegree workspace directory
4.4.1. Workspace files and resources
4.4.2. Resource identifiers and dependencies
4.5. Using the service console for managing resources
4.5.1. Displaying configured resources
4.5.2. Deactivating a resource
4.5.3. Editing a resource
4.5.4. Deleting a resource

4.5.5. Creating a new resource

40
40
11
11
43
43
43
43
14
45
45
15
45
18
48
49
20
23
26
31
35
35
36
37
37
38
38
39
40
40
41
42
42
43
45
45



4.5.6. Displaying error messages
4.5.7. Resource type specific actions
4.6. Best practices for creating workspaces

4.6.1. Start from example or from scratch

4.6.2. Find out which resources you need

4.6.3. Use a validating XML editor

4.6.4. Check the resource status and error messages

5. Web services
5.1. Web Feature Service (WFS)

5.1.1. Minimal example

5.1.2. More complex example

5.1.3. Configuration overview

5.1.4. General options

5.1.5. Transactions

5.1.6. SupportedRequests

5.1.7. Adapting GML output formats
Basic GML format options
GetFeature response settings
Coordinate formatters
Geometry linearization

5.1.8. Adding custom output formats

5.1.9. Stored queries

5.1.10. Extended capabilities

5.2. Web Map Service (WMS)

5.2.1. A word on layers and themes

5.2.2. Configuration overview

5.2.3. Basic options

5.2.4. SupportedRequests

5.2.5. Service content configuration

5.2.6. Custom capabilities formats

5.2.7. Custom feature info formats

5.2.8. Featurelnfo templating format
Introduction/Example
Templating special constructs

5.2.9. Custom image output formats
Custom format provider class

5.2.10. Custom exception formats

5.2.11. Extended capabilities

5.2.12. Vendor specific parameters

5.2.13. XML request encoding
GetCapabilities

46
48
48
48
49
50
50
52
52
53
53
54
55
56
57
59
61
61
62
62
64
65
66
66
67
67
68
69
71
72
72
73
73
15
76
A7
78
78
79
79
79



GetMap
GetFeaturelnfo
5.2.14. SOAP request encoding
Capabilities
5.3. Web Map Tile Service (WMTS)
5.3.1. Minimal example
5.3.2. More complex example
5.3.3. Configuration overview
5.3.4. A complete WMTS configuration example, based on a GeoTIFFTileStore
5.3.5. Optimizing deegree WMTS
5.3.6. Supported steps by deegree services console
5.4. Catalogue Service for the Web (CSW)
5.4.1. Minimal example
5.4.2. Configuration overview
5.4.3. Extended Functionality
5.5. Web Processing Service (WPS)
5.5.1. Minimal example
5.5.2. Complex example
5.5.3. Configuration overview
5.5.4. DefaultExecutionManager section
5.6. Metadata
5.6.1. Service identification
5.6.2. Service provider
5.6.3. Dataset metadata
5.6.4. Extended capabilities
5.7. Service controller
5.7.1. Reported URLs
5.7.2. Request timeouts
. Feature stores
6.1. Features, feature types and application schemas
6.1.1. Simple vs. rich features and feature types
6.1.2. Application schemas
6.2. Shape feature store
6.2.1. Minimal configuration example
6.2.2. More complex configuration example
6.2.3. Configuration options
6.3. Memory feature store
6.3.1. Minimal configuration example
6.3.2. More complex configuration example
6.3.3. Configuration options

6.4. Simple SQL feature store

79
80
83
83
85
85
86
86
87
89
90
90
91
91
92
92
93
93
94
95
95
97
98
98
100
100
101
101
103
103
103
105
105
106
106
107
108
108
109
109
110



6.4.1. Minimal configuration example
6.4.2. More complex configuration example
6.4.3. Configuration options
6.5. SQL feature store
6.5.1. Minimal configuration example
6.5.2. More complex configuration example
6.5.3. Overview of configuration options
6.5.4. Mapping tables to simple feature types
Customizing the feature type name
Customizing the feature id
Customizing the mapping between columns and properties
6.5.5. Mapping GML application schemas
Recommended workflow
Mapping rich feature types
Mapping strategies for xlink:href attributes
Changing the table context
Handling of NULL values
BLOB mapping
6.5.6. Transactions and feature id generation
Auto id generator
UUID generator
Sequence id generator
6.5.7. Evaluation of query filters
6.5.8. Auto-generating a mapping configuration and tables
7. Tile stores
7.1. Tile stores, tile data sets and tile matrix sets
7.1.1. Pre-defined tile matrix sets
7.1.2. User-defined tile matrix sets
7.2. GeoTIFF tile store
7.3. File system tile store
7.4. Remote WMS tile store
7.5. Remote WMTS tile store
8. Coverage stores
8.1. Raster
8.2. MultiResolutionRaster
8.3. Pyramid
8.3.1. Prerequisities for Pyramids
8.4. Oracle GeoRaster
9. Metadata stores
9.1. Memory ISO Metadata store
9.2. SQL ISO Metadata store

110
110
411
112
112
113
415
116
417
417
119
120
121
122
127
127
131
132
133
134
135
135
136
136
148
148
149
149
150
451
152
153
155
155
156
157
157
158
161
161
162



9.3. SQL EBRIM/EO Metadata store

10. Map layers
10.1. Common configuration
10.1.1. Description metadata
10.1.2. Spatial metadata
10.1.3. Common layer options
Layer dimensions
Layer styles
Rendering options
10.2. Feature layers
10.2.1. Auto layers
10.2.2. Manual configuration
10.3. Tile layers
10.4. Coverage layers
10.4.1. Auto layers
10.4.2. Manual configuration
10.5. Remote WMS layers
10.5.1. Request options
10.5.2. Layer configuration
11. Map themes
11.1. Standard themes
11.2. Remote WMS themes
12. Map styles
12.1. Overview
12.2. Basics
12.2.1. General Layout
12.2.2. Symbolization Rules
Stroke
Fill
Font
12.2.3. Advanced symbolization
Using Graphics
Size
Gap
Rotation
Displacement
Halo
12.3. Using Filters
12.4. Basic Examples
12.4.1. Point Symbolizer
12.4.2. Line Symbolizer

164
165
165
165
166
166
167
168
170
171
171
471
173
174
174
174
174
175
176
178
178
180
181
181
182
182
182
183
184
184
185
185
187
187
187
188
188
189
189
189
190



12.4.3. Polygon Symbolizer
12.4.4. Text Symbolizer
12.5. SLD/SE clarifications
12.5.1. Perpendicular offset/polygon orientation
12.5.2. ScaleDenominators
12.6. deegree specific extensions
12.6.1. SLD/SE extensions
Use of TTF files as Mark symbols
Label AutoPlacement
LinePlacement extensions
ExternalGraphic extensions
12.6.2. SE & FE Functions
FormatNumber
FormatDate
ChangeCase
Concatenate
Trim
StringLength
Substring
StringPosition
Categorize, Interpolate, Recode
General XPath functions
13. Filter Encoding
13.1. Filter Operators
13.1.1. Arithmetic operators
13.1.2. Logical operators
13.1.3. Comparison operators
13.1.4. Spatial operators
13.2. Filter expressions
13.2.1. Simple filter expressions
Comparative filter expression
Spatial filter expression
13.2.2. Advanced filter expressions
Multiple filter operators
PropertylsLike with a function
13.2.3. Filter expressions on xlink:href attributes
13.3. Custom FE functions
13.3.1. Area
13.3.2. Length
13.3.3. Centroid
13.3.4. InteriorPoint

191
192
193
193
194
194
194
194
195
195
195
196
196
196
196
197
197
197
198
198
198
201
202
202
202
202
203
203
204
204
204
204
205
205
205
206
206
206
207
207
207



13.3.5. IsPoint, IsCurve, IsSurface 207

13.3.6. GeometryFromWKT 208
13.3.7. MoveGeometry 208
13.3.8. iDiv 208
13.3.9. iMod 208
13.3.10. ExtraProp 209
13.3.11. GetCurrentScale 209
13.3.12. env 209

14. Server connections 211
14.1. JDBC connections 211
14.1.1. Minimal configuration example (PostgreSQL) 212
14.1.2. Configuration example (Oracle) 212
14.1.3. Configuration example (Microsoft SQL Server) 213
14.1.4. Configuration example (JNDI) 214
14.1.5. Configuration example (Oracle UCP) 215
14.1.6. Configuration options 216
14.1.7. Legacy configuration format 218
14.2. Remote OWS connections 219
14.2.1. Remote WMS connection 219
14.2.2. Remote WMTS connection 220

15. Process providers 221
15.1. Java process provider 221
15.1.1. Minimal configuration example 222
15.1.2. More complex configuration example 223
15.1.3. Configuration options 225
15.1.4. General options 226
15.1.5. The Processlet API 227
Processlet compilation 228
Testing Processlets using raw WPS requests 230

15.1.6. Input and output parameters 230
Basics of defining input and output parameters 231

Basics of accessing input and output parameters 234

Literal parameters 237
BoundingBox parameters 239
Complex parameters 241

15.1.7. Asynchronous execution and status information 245
Providing status information in the Processlet code 245

16. Coordinate reference systems 246
17. deegree REST interface 247
17.1. Setting up the interface 247
17.2. Detailed explanation 249



17.2.1. Downloading
17.2.2. Restarting
17.2.3. Updating
17.2.4. Listing
17.2.5. Storing
17.2.6. Deleting
17.2.7. Invalidating tile store caches
17.2.8. CRS queries
18. deegree-cli-utility

18.1. Prerequisite

18.2. Usage
18.2.1. Usage of option cycledepth

18.2.2. Usage of option listOfPropertiesWithPrimitiveHref

18.2.3. Usage of option referenceData

18.3. Examples

18.4. Behind http proxy

19. Java modules and libraries

19.1. Java code and the classpath
19.1.1. Web application classpath
19.1.2. Workspace classpath

19.2. Checking available JARs

19.3. Adding database modules
19.3.1. Adding Oracle support
19.3.2. Adding Oracle GeoRaster support
19.3.3. Adding Microsoft SQL server support

20. GDAL components

20.1. Connecting GDAL and deegree

20.2. GDAL settings
20.2.1. Minimal GDAL settings example
20.2.2. More complex GDAL settings example
20.2.3. Configuration options

20.3. GDAL Layer
20.3.1. Configuration example

20.4. GDAL Tile Store
20.4.1. Minimal configuration example
20.4.2. More complex configuration example

20.4.3. Configuration options

249
249
249
249
249
250
250
250
251
251
251
252
252
253
254
256
257
257
257
258
258
258
259
259
260
261
261
262
262
263
263
263
263
264
264
265
266



Chapter 1. Introduction

deegree webservices are implementations of the geospatial webservice specifications of the Open
Geospatial Consortium (OGC) and the INSPIRE Network Services . deegree webservices 3.4 includes
the following services:

¥ Web Feature Service (WFS) : Provides access to raw geospatial data objects

¥ Web Map Service (WMS) : Serves maps rendered from geospatial data

¥ Web Map Tile Service (WMTS) : Serves pre-rendered map tiles

¥ Catalogue Service for the Web (CSW) : Performs searches for geospatial datasets and services

¥ Web Processing Service (WPS) : Executes geospatial processes
With a single deegree webservices installation, you can set up one of the above services, all of them
or even multiple services of the same type. The remainder of this chapter introduces some notable

features of the different service implementations and provides learning trails for learning the
configuration of each service.

1.1. Characteristics of deegree WFS

deegree WFS is an implementation of the  OGC Web Feature Service specification . Notable features:

¥ Official OGC reference implementation for WFS 1.1.0 and WFS 2.0.0 Simple

¥ Implements WFS standards 1.0.0, 1.1.0 and 2.0.0 !

¥ Fully transactional (even for rich data models)

¥ Supports KVP, XML and SOAP requests

¥ GML 2/3.0/3.1/3.2 output/input

¥ Support for GetGmIObject requests and XLinks

¥ High performance and excellent scalability

¥ On-the-fly coordinate transformation

¥ Designed for rich data models from the bottom up

¥ Backends support flexible mapping of GML application schemas to relational models
¥ |SO 19107-compliant geometry model: Complex geometries (e.g. non-linear curves)
¥ Advanced filter expression support based on XPath 1.0

¥ Supports numerous backends, such as PostGIS, Oracle Spatial, MS SQL Server, Shapefiles or
GML instance documents

In order to learn the setup and configuration of a deegree-based WFS, we recommend

to read chapters Installation and Getting started first. Check out Example workspace 1:
TIP INSPIRE Network Services and Example workspace 2: Utah Webmapping Services  for

example deegree WFS configurations. Continue with Configuration basics and Web

Feature Service (WFS) .


http://www.opengeospatial.org
http://www.opengeospatial.org
http://inspire.jrc.ec.europa.eu
http://www.opengeospatial.org/standards/wfs
http://www.opengeospatial.org/standards/wms
http://www.opengeospatial.org/standards/wmts
http://www.opengeospatial.org/standards/cat
http://www.opengeospatial.org/standards/wps
http://www.opengeospatial.org/standards/wfs

1.2. Characteristics of deegree WMS

deegree WMS is an implementation of the ~ OGC Web Map Service specification . Notable features:

¥ Official OGC reference implementation for WMS 1.1.1

¥ Implements WMS standards 1.1.1 and 1.3.0

¥ Extensive support for styling languages SLD/SE versions 1.0.0 and 1.1.0

¥ Supports KVP, XML and SOAP requests (WMS 1.3.0)

¥ High performance and excellent scalability

¥ High quality rendering

¥ Scale dependent styling

¥ Support for SE removes the need for a lot of proprietary extensions

¥ Easy configuration of HTML and other output formats for GetFeaturelnfo responses

¥ Uses stream-based data access, minimal memory footprint

¥ Nearly complete support for raster symbolizing as defined in SE (with some extensions)
¥ Complete support for TIME/ELEVATION and other dimensions for both feature and raster data

¥ Supports numerous backends, such as PostGIS, Oracle Spatial, Shapefiles or GML instance
documents

¥ Can render rich data models directly

In order to learn the setup and configuration of a deegree-based WMS, we recommend

to read chapters Installation and Getting started first. Check out Example workspace 2:
TIP Utah Webmapping Services and Example workspace 1: INSPIRE Network Services  for

example deegree WMS configurations. Continue with Configuration basics and Web

Map Service (WMS) .

1.3. Characteristics of deegree WMTS

deegree WMTS is an implementation of the OGC Web Map Tile Service specification . Notable
features:

¥ Implements Basic WMTS standard 1.0.0 (KVP)

¥ High performance and excellent scalability

¥ Supports different backends, such as GeoTIFF, remote WMS or file system tile image hierarchies

¥ Supports on-the-fly caching (using EHCache)

¥ Supports GetFeaturelnfo for remote WMS backends
In order to learn the setup and configuration of a deegree-based WMTS, we

TIP recommend to read Installation and Getting started first. Continue with ~ Configuration
basics and Web Map Tile Service (WMTS) .

10


http://www.opengeospatial.org/standards/wms
http://www.opengeospatial.org/standards/wmts

1.4. Characteristics of deegree CSW

deegree CSW is an implementation of the  OGC Catalogue Service specification . Notable features:

¥ Implements CSW standard 2.0.2

¥ Fully transactional

¥ Supports KVP, XML and SOAP requests

¥ High performance and excellent scalability

¥ |SO Metadata Application Profile 1.0.0

¥ Pluggable and modular dataaccess layer allows to add support for new APs and backends

¥ Modular inspector architecture allows to validate records to be inserted against various criteria
¥ Standard inspectors: schema validity, identifier integrity, INSPIRE requirements

¥ Handles all defined queryable properties (for Dublin Core as well as ISO profile)

¥ Complex filter expressions

In order to learn the setup and configuration of a deegree-based CSW, we recommend

to read Installation and Getting started first. Check out Example workspace 3: An ISO
Catalogue Service setup for an example deegree CSW configuration. Continue with
Configuration basics and Catalogue Service for the Web (CSW) .

TIP

1.5. Characteristics of deegree WPS

deegree WPS is an implementation of the  OGC Processing Service specification . Notable features:

¥ Implements WPS standard 1.0.0

¥ Supports KVP, XML and SOAP requests

¥ Pluggable process provider layer

¥ Easy-to-use API for implementing Java processes

¥ Supports all variants of input/output parameters: literal, bbox, complex (binary and xml)
¥ Streaming access for complex input/output parameters

¥ Processing of huge amounts of data with minimal memory footprint

¥ Supports storing of response documents/output parameters

¥ Supports input parameters given inline and by reference

¥ Supports RawDataOutput/ResponseDocument responses

¥ Supports asynchronous execution (with polling of process status)

In order to learn the setup and configuration of a deegree-based WPS, we recommend

to read Installation and Getting started first. Check out Example workspace 4: Web
Processing Service demo for an example deegree WPS configuration. Continue with
Configuration basics and Web Processing Service (WPS) .

TIP

11


http://www.opengeospatial.org/standards/cat
http://www.opengeospatial.org/standards/wps

[1] Passes OGC WFS CITE test suites (including all optional tests)
[2] Passes OGC WMS CITE test suites (including all optional tests)

12



Chapter 2. Installation

2.1. System requirements

deegree webservices work on any platform with a compatible Java SE 8 installation, including:

¥ Microsoft Windows
¥ Linux

¥ MacOS

Supported Java SE 8 versions are Oracle JDK 8 ) and OpenJDK 8.

Newer Java SE versions such as the LTS versions 11 and 16 are currently not
NOTE supported by deegree 3.4. Please check out our wiki page Java 11 support for
further information.

2.2. Downloading
deegree webservices downloads are available on the deegree home page . You have the choice
between:

¥ Docker : Docker Image with deegree webservices on OpenJDK and Apache Tomcat el

¥ WAR: Generic Java Web Archive for deployment in an existing Java Servlet container

¥ 7IP: Distribution bundle with Apache Tomcat !

If you are confused by the options and unsure which version to pick, use the ZIP. All
TIP variants contain exactly the same deegree webservices webapp, they only differ in
packaging.

2.3. Starting and stopping

In order to run the ZIP version, extract it into a local directory of your choice. Afterwards, change to
the directory deegree-webservices-tomcat-bundle-3.4.x/apache-tomcat-8.x.y/bin and fire up the
included start script for your operating system:

¥ Windows: startup.bat

¥ Linux/MacOS: startup.sh (when starting via a Desktop Environment, choose "Run in terminal”,
and you may need to grant permission to execute the scripts with chmod a+x *.sh before)

You should now see a terminal window on your screen with a lot of log messages:

13


http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://openjdk.java.net
https://github.com/deegree/deegree3/wiki/Java-SE-11-Support
http://www.deegree.org

Terminal
1471 INFO:
INFO:
INFO: [D:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO: D
INFO:

Figure 1. deegree webservices starting up

If you donOt see this terminal window, make sure that the java command is on the

TIP

system path. You can verify this by entering java -version at the command prompt.

Also ensure that JAVA _HOME system environment variable points to the correct
installation directory of a compatible JDK.

You may minimize this window, but donOt close it as long as you want to be able to use the deegree
webservices. In order to check if the services are actually running, open http://localhost:8080 in

your browser. You should see the following page:

deegree 3 console - Mozilla Firefox

deegree 3 console x W

€ @localhost ¢ |Bvcoge QW EHE ¥ A G- »

Security hint: No password has been set

Active workspace: default(extemal)  [Reload

general Welcome to the

metadata
tile

map layers
layers For more information, please refer to the official documentation

processes

provider

Figure 2. deegree webservices administration console

To shut deegree webservices down, switch back to the terminal window and press CTRL+C or

simply close it.

If you want to run deegree webservices on system startup automatically, consider

installing Apache Tomcat 8 as a system service. Afterwards, download the WAR
TIP version of deegree webservices and deploy it into your Tomcat installation (e.g. by

copying the WAR file into the  webapps folder). Consult the Tomcat documentation  for

more information and options.

2.4. Securing deegree

Most weaknesses in deegree come from incorrect or inappropriate configuration. It is nearly
always possible to make deegree more secure than the default out of the box configuration. The

14


http://localhost:8080
http://tomcat.apache.org
https://tomcat.apache.org/tomcat-8.5-doc/index.html

following documents best practices and recommendations on securing a production deegree
server, whether it be hosted on a Windows or Unix based operating system.

2.4.1. Software Versions

The first step is to make sure you are running the latest stable releases of software:

¥ Operating System including the latest updates and security patches
¥ Java Runtime Environment (JRE) or JDK

¥ Apache Tomcat, Jetty or your preferred Java Servlet container

¥ Third-party libraries such as GDAL, JDBC driver, and

¥ deegree webservices itself.

If you are running Apache Tomcat we recommend that you read and apply all

TIP
recommendations as documented in  Apache Tomcat Security Considerations

2.4.2. Encryption

When operating deegree in a production environment enable HTTPS with SSL or TLS. Either enable
HTTPS on your Java Servlet Container or operate it behind a web server such as Apache httpd oder
NGINX.

TIP If you are running Apache Tomcat read the SSL HowTo.

2.4.3. Securing deegree console and REST API

It is as a huge security problem to operate the deegree web app without setting a password for the
deegree console. How to set the password for the deegree console is described in Configuration
basics. The same applies to the deegree REST API. Since both transfer the credentials as clear text
(with a little bit of obscurity) it is highly recommended to enable encryption on the protocol level as
described above! For further information how to protect the deegree REST API read more in
deegree REST interface . You should also consider to limit the access to both resources. Apply a filter

by IP or hostname to only allow a subset of machines to connect and access the deegree console and
REST APL.

The deegree console provides access to the server file system. Therefore you
must not operate the Java Servlet container as root user! Furthermore you
should consider to enable the Java Security Manager and define restrictive file
permissions.

WARNING

2.5. Logging configuration

The deegree webservices do use the Apache Log4j 2 framework for logging. The configuration of
the logging submodule can be stored in XML, YAML, JSON, or properties format. The web
application contains a default configuration file IWEB-INF/classes/log4j2.properties  with two
appenders, one logging to the console Stdout (  System.out) and the other writes the log messages into

15


https://tomcat.apache.org/tomcat-8.5-doc/security-howto.html
http://tomcat.apache.org/tomcat-8.5-doc/ssl-howto.html
https://logging.apache.org/log4j/2.x

a file logs/deegree.log.

The configuration in a nutshell:

The console appender is configured with:

#

appender.console.type = Console !

appender.console.name = STDOUT
appender.console.layout.type = PatternLayout
appender.console.layout.pattern = %d %p %C{1.} [%t] %om%n
appender.console.filter.threshold.type = ThresholdFilter
appender.console.filter.threshold.level = info #

defines the type of the appender
defines the pattern for formatting the log message

defines the threshold for this appender

The file appender is configured with:

!
#
$

% defines the policies when rolling over the files, triggered by size (>100MB) and time (> 1 day)

appender.rolling.type = RollingFile !
appender.rolling.name = RollingFile
appender.rolling.fleName = ${logpath}/${filename}
appender.rolling.filePattern = ${logpath}/deegree-%d{MM-dd-yyyy}-%i.log.gz
appender.rolling.layout.type = PatternLayout

appender.rolling.layout.pattern = %d %p %C{1.} [%t] %om%n $
appender.rolling.policies.type = Policies %
appender.rolling.policies.time.type = TimeBasedTriggeringPolicy
appender.rolling.policies.time.interval = 1
appender.rolling.policies.time.modulate = true
appender.rolling.policies.size.type = SizeBasedTriggeringPolicy
appender.rolling.policies.size.size=100MB

appender.rolling.strategy.type = DefaultRolloverStrategy
appender.rolling.strategy.max = 10

defines the type of the appender
defines the file name
defines the format of the archived file names, when the policies are applied

defines the pattern for formatting the log message

The log file name is defined by the following settings:

16

property.filename = deegree.log
property.logpath = ${sys:log.dir:-logs} !

defines the log directory, defaultis  logs/ and can be defined by an environment variable

log.dir



To turn off or on a specific logger use the logger definition as in the following example for
org.deegree:

logger.org.deegree.name = org.deegree !
logger.org.deegree.level = info "
logger.org.deegree.additivity = false
logger.org.deegree.appenderRef.rolling.ref = RollingFile #
logger.org.deegree.appenderRef.stdout.ref = STDOUT #

I defines the logger name, here all logger with names starting with org.deegree are affected

defines the threshold for this logger

# defines the appender used by this logger

You will find more information about Apache Log4j configuration in the Log4j 2 manual .

[3] Oracle JDK 8 and later requires a subscription from Oracle for use in production environments. Read further in Oracle Java SE
subscription .

[4] OpenJDK binaries are provided by  Azul Systems or AdoptOpenJDK .
[5] Requires an installation of Docker Community or Enterprise Edition, download Docker from www.docker.com .
[6] A Java Servlet 2.5 compliant container is required. We recommend using the latest Apache Tomcat 8 release.

[7] As of deegree 3.4.0 the ZIP distribution bundle is deprecated and the download links have been removed from the website.
Download the ZIP from the Nexus repository instead.

[8] How to run securely Java applications we recommend to follow the Java Security Guidelines and for Apache Tomcat the
Security Manager HowTo
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Chapter 3. Getting started

In the previous chapter, you learned how to install and start deegree webservices. In this chapter,
we will introduce the deegree service console and learn how to use it to perform basic tasks such as
downloading and activating example configurations. In deegree terminology, a complete
configuration for a deegree instance is called "deegree workspace".

The following chapters describe the structure and the aspects of the deegree workspace in detalil.
For the remainder of this chapter, just think of a deegree workspace as a directory of configuration
files that contains a complete configuration for a deegree webservice instance. You may have
multiple deegree workspaces on your machine, but only a single workspace can be active.

3.1. Accessing deegreeOs service console

The service console is a web-based administration interface for configuring your deegree
webservices installation. If deegree webservices are running on your machine, you can usually
access the console from your browser via  http://localhost:8080

deegree 3 console - Mozilla Firefox

deegree 3 console R -

€ | @ localhost:8080 v | |B~ coogle asvsa 3 &4 @ » =

Security hint: No password has been set
Active workspace: defauliextermal)  [Reload

general Welcome to the deegree services console
woi

Use the general menu on the left to

password
module info - workspaces: DX
= proxy: Configur

activate example configurations

send requests

ngs
see layers deegree modules
R quests

» see layers
webservices
services
data stores « web services: Configure offered OGC web services
coverage tores: Configure access to dat

teature « map layers: Configure map layer

The lower menu on the left configures the active Workspace

metadata
tile

map layers
layers
styles
themes

connections
databases
remote services

processes
provider

» server co
» processes: Configure geospatial WPS processes

For more information, please refer to the official documentation.

Figure 3. deegree webservices administration console

If youOre not running the ZIP version, but deployed the WAR version into a web
container, you most probably will have to use a different URL for accessing the
console, e.g. http://localhost:8080/deegree-webservices-3.4.22 . The port number and
webapp name depend on your installation/deployment details.

TIP

You can access the service console from other machines on your network by
TIP exchanging localhost with the name or IP address of the machine that runs deegree
webservices.

For the remainder of the chapter, only the general section is relevant. The menu items in this

section:
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¥ workspaces : Download and activate example configurations

¥ proxy

: Configure network proxy settings

¥ password : Set a password for accessing the service console

¥ module info : Display loaded deegree modules

¥ send requests : Send raw OGC web service requests

¥ see layers : Display WMS layers

3.1.1. Downloading and activating example workspaces

Click the workspaces link on the left:

deegree 3 console - Mozilla Firefox

deegree 3 console

general
workspaces

coverage
feature
metadata

tile
map layers
layers
styles
themes
connections
dat, es

provider

€ ) @ localhost:8080/console/workspace/index.xht v & | Bl Google asvsa 3 &4 @ » =

Active workspace: defaultextermal)  [Reload

A +

Security hint: No password has been set

Workspace management

Working directory: /home/bretschneider/.deegree

Active workspace

default(extemal)

Available workspaces

Import an official workspace

Create a new workspace

Identifier
Create ne:

Figure 4. Workspaces view

The bottom of the workspaces view lists example workspaces provided by the deegree project. You
should see the following items:

¥ deegree-workspace-csw : Example workspace 3: An ISO Catalogue Service setup

¥ deegree-workspace-inspire  : Example workspace 1: INSPIRE Network Services

¥ deegree-workspace-utah  : Example workspace 2: Utah Webmapping Services

¥ deegree-workspace-wps : Example workspace 4: Web Processing Service demo

TIP

If the machine running deegree webservices uses a proxy to access the internet and
you donOt see any available example configurations, you will probably have to
configure the proxy settings. Ask your network administrator for details and use the
proxy link to setup deegreeOs proxy settings.

If you click Import , the corresponding example workspace will be fetched from the artifact
repository of the deegree project and extracted in your deegree workspaces folder. Depending on

the workspace and your internet connection, this may take a while (the Utah workspace is the

largest one and about 70 MB in size).
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After downloading has completed, the new workspace will be listed in section "Available
workspaces":

deegree 3 console - Mozilla Firefox

deegree 3 console * G

€ ) @ localhost:8080/console/workspace/index.xht v & | [B)» Google Q+Be & A& @ » =

Security hint: No password has been set

Active workspace: defaultiextemal)  [Reload

Workspace management

Working directory: /nome/bretschneider/.deegree

Active workspace

defavlt(extemal)

webservices

sevices Available workspaces
data stores
= deegree-workspace-utah  Start

tile Import an official workspace
map layers
layers

styles deegre
deegre

deegree-worksp:

deegree workspace-wps

remote services
processes
provider

Create a new workspace

Identifier

Create new

Figure 5. Downloaded, but inactive workspace

You can now activate the downloaded workspace by clicking Start . Again, this may take a bit, as it
may require some initialization. The workspace will be removed from the list of inactive
workspaces and displayed next to "Active workspace:" (below the deegree logo). Your deegree
instance is now running the configuration that is contained in the downloaded workspace.

3.2. Example workspace 1: INSPIRE Network Services

This workspace is a basic INSPIRE View and Download Services setup. It contains a transactional
WFS (2.0.0 and 1.1.0) configured for all Annex | Data Themes and a WMS (1.3.0 and 1.1.1) that is
configured for three layers from three Annex | Data Themes. The workspace contains some
harmonized dutch base data for Administrative Units, Cadastral Parcels and Addresses. The WFS is
configured to behave as an INSPIRE Download service (Direct Access) that delivers the base data as
valid, harmonized INSPIRE GML and supports rich querying facilities.

This workspace is pre-configured to load harmonized INSPIRE features from GML files
into memory, but can easily be adapted to use PostGIS, Oracle Spatial or Microsoft SQL
Server databases as storage backend (see Auto-generating a mapping configuration
and tables and SQL feature store ).

TIP

After downloading and activating the "deegree-workspace-inspire" workspace, you can click the
see layers link, which opens a simple map client that displays a base map (not rendered by
deegree, but loaded from the OpenStreetMap servers).
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] deegree 3 layer preview - Mozilla Firefox
deegree 3 layer preview  * Y

€ @localhost e|H-coge Q TE $ A @ » =

’- L Overlays
e & openStreetMap
. B Ap.Address
B Au.administrativeUnit

B aAu.AdministrativeBoundary
B cp.cadas
B cp.cadas
B cp.cadas

Amsterdam

Brrherm

Reckingrssen

gy Pl s
‘Data CC-By-5A by OponStzestMap
5" Krefeld 3
7 Wopsarel
s Dy o o

Figure 6. Map client showing base map

Click the + on the right to see a list of available layers. You can now tick the INSPIRE layers offered
by the deegree WMS.

deegree 3 layer preview - Mozilla Firefox
deegree 3 layer preview  x Y&
€ @localhost + & | |8~ coogle Qo8 &8 & @Q- » =
g y,
8 V.

@ openstreetMap
i @ ap.Address

Ecr.ca

‘4 ® cp.cadastralZoning
® cp.cadastralBoundary
oy

Reckinghonsen

Moers, sy Essen e
Ddta CC-By-SA by OpenStrestMap
Krefeld 2!

Wupperial

Figure 7. INSPIRE layers rendered by the deegree WMS

The map client is based on OpenlLayers . Drag the map by holding the mouse button
and moving your mouse. Zoom using the controls on the left or with the mouse wheel.
Alternatively, you can open a zoom rectangle by holding the SHIFT key and clicking
the mouse button in the map area.

TIP

Note that nothing will be rendered for layer AD.Address, as the configured storage (memory)
doesnOt contain any Address features yet. However, the workspace ships with example WFS-T
requests that can be used to insert a few harmonized INSPIRE Address features. Use the send
requests link in the service console to access the example requests (you may need to go back in
your browser first):

Use the third drop-down menu to select an example request. Entries Insert_200.xml  or
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Insert_110.xml can be used to insert a small number of INSPIRE Address features using WFS-T
insert requests:

Generic OGC Web Service Client - Mozilla Firefox

Generic OGC Web Servi... x Y

€ @localhost *C|Bvcoege QW B ¥ A& O » | =

Choose:| wfs || Address <) [Insert_200.xml 2

add request || saverequest | delel component_200.xml
| geographicPosition_200.xml
| inspirelds_200.xml L
<wfs:Transaction xmlns:wfs="http://ws streetAndHouseNumber_200.xml | [tp://www.w3.0rg/1999/x1ink"
xmlns:base="urn:x-inspire:specificatij ockFeature - k-
inspire:specification:gnlas:Geographi |l 110.xml Ispeci fication:qnlas:Addresses:3.0"
xmlns:app="http://ww.deegree.org/apg = [l/3.2" xmlns:cp="urn:x-

N All_200.xml
inspire:specification:gmlas:Cadastral = lorg/2001/XMLSchema-instance”
Versionat2 6.6" serviceWESs ByThoroughfareName_110.xml ]
<wfs:Insert handle="insert"s ByTheroughfareName_200.xml
<gnl:FeatureCollection gml:id="wf Transaction

<gnl: featureMember> Delete_110.xml

<ad:Address gml:id="NL.KAD.Bf Delete 200.xml

<ad:inspirelds (s sl

<base:Identifier>
<base:localld>05322000¢

Replace_200.xml -
Update_insertAfter_200.xml
. Update_insertBefore_200.xml
URL: nttp://localhost:8080/services/| WS 3 pdate_remove.200.xml
Update_replace2_200.xml
Update_replace_200.xml

Select or enter a request above and click the| sponse will be displayed below

Figure 8. WFS-T example requests

Click Send to execute the request. After successful insertion, the internal storage contains a few
addresses, and you may want to move back to the layer overview ( see layers ). If you activate layer
AD.Address this time, the newly inserted features will be rendered by the deegree WMS (look for
them in the area of Enkhuizen):

deegree 3 layer preview - Mozilla Firefox

deegree 3 layer preview  x Yl
localhost v¢ Bvcooge Q W B ¥ A O » =
- it
[ERmis] Overlays

ui

® openstreetMap
& AD.Address
B AU.AdministrativeUnit

8 Au.AdministrativeBoundary
@ cp.cadastralParcel
@ cp.cadastralZoning

8. 8 cp.cadastralBoundary

2ol
‘Amsterdam,
: e Las
e S
Ben Haag — LS .
=4 A
< Resiergam e
X \
s Nirmegen
Dortrecri ’
!
S Herogenbosch ¥ 4
Réciaigmsin
Breda i
Titas)
/ reimons e
Moers i g Essen
Data CC-By-5A by OpenStrestMap
T Venio
it el
& f/ Fi Wuppertal
tnerpen ¢ ¢
Brugge. ape! .2 "manchenglacbach

Figure 9. Ad.Address layer after insertion of example Address features

The example requests also contain a lot of query examples, e.g. requesting of INSPIRE Addresses by
street name:
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Generic OGC Web Service Client - Mozilla Firefox

Generic OGC Web Servi... * &3

€ ) @localhost:8080/console/client/index.xhtml v | [BvGooge @ 788 ¥ & &+ »

Choose:| wfs Z | Address = ByThoroughfareName_200.xml = ad|

<wfs:DescribeFeatureType xmins:wfs="http://www.0pengis.net/wfs" xmins:ad="urn:x-
inspire:specification:gmlas:Addresses:3.0" xmlns:xsi="http://waw.w3.0rg/2081/XMLSchena-instance” version="1.1.9"
service="WFS" xsi:schemaLocation='http://www.opengis.net/wfs http://schemas.opengis.net/wfs/1.1.0/wfs.xsd"
outputFormat="text/xnl; subtype=gnl/3.2.1">

<wFs : TypeName>ad: Address</wfs : TypeName>
</wfs:DescribeFeatureType>

URL: http:/flocalhost:8080/services!| WFs 3 send

download response

<wfs:FeatureCollection xsi:schemalocation="http://www.opengis.net/wfs/2.0 http://schemas.openg
http://schemas.opengis.net/gmli/3.2.1/gml.xsd urn:x-inspire:specification:gmlas:Addresses:3.0 http:
amp;VERSION=2.0.0&amp;REQUEST=DescribeFeatureType&amp;OUTPUTFORMAT =application%2
amp:TYPENAME=ad:Address&amp:NAMESPACES=xmIns(ad,urn%3Ax-
inspire%3Aspecification%3Agmlas%3AAddresses%3A3.0)" timeStamp="2014-08-07T15:39:227" n|
fwww.w3.0rg/2001/XMLSchema-instance” xmins:wfs="http://www.opengis.net/wfs/2.0" xmins:gml=
<wfs:boundedBy>
<gml:Envelope srsName="urn:ogc:def:crs:EPSG::4258">
<gml:lowerCorner>52.691393 5.250599</gml:lowerCorner>
<gml:upperCorner>52.691393 5.250599 </gml:upperCorner>
<fgml:Envelope=>
</wfs:boundedBy>
<wfs:member>
<ad:Address gml:id="FEATURE_cd2014bf-dba6-45ef-b740-e2af42c8829d" xmIns:ad="urn:x-ir-

Figure 10. WFS query examples

This workspace is a good starting point for implementing scalable and compliant
INSPIRE View and/or Download Services. It can easily be adapted to use PostGIS,
Oracle Spatial or Microsoft SQL Server databases as storage backend (see Auto-

TIP
generating a mapping configuration and tables and SQL feature store ). Other things
you may want to adapt is the configuration of Map layers , the Map styles or the
reported Metadata .

TP You can also delete features using WFS transactions. After deletion, they will not be

rendered anymore as WMS and WFS operate on the same feature store.

3.3. Example workspace 2: Utah Webmapping Services

The Utah example workspace contains a web mapping setup based on data from the state of Utah. It
contains a WMS configuration (1.3.0 and 1.1.1) with some raster and vector layers and some nice
render styles. Raster data is read from GeoTIFF files, vector data is backed by shapefiles.

Additionally, a WFS (2.0.0, 1.1.0 and 1.0.0) is configured that allows to access the raw vector data in
GML format.

After downloading and activating the "deegree-workspace-utah” workspace, you can click on the

see layers link, which opens a simple map client that displays a base map (not rendered by
deegree, but loaded from the OpenStreetMap servers).
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] deegree 3 layer preview - Mozilla Firefox
deegree 3 layer preview  * Y

€ @localhost e|H-coge Q TE $ A @ » =
-
Rack Springs
Ciy.
-
e
..... el
d
" e
5 Gagrge Data CC-By-SA by OpenStreetMap
o

Figure 11. Map client showing base map

Click the + on the right to see a list of available layers. Tick the ones you want to see. They will be
rendered by your deegree webservices instance.

deegree 3 layer preview - Morzilla Firefox

deegree 3 layer preview  x Y&

€ @localhost v c| B~ coogle Qo8 &8 & @Q- » =
.
[- ] ) L overlays

@ OpenstreetMap
® municipalities
® countyboundaries
8 countynames
L T | < X B zipcodes
N @ stateboundary
[} Ly ¢ B orthophoto
‘ Wairports
o4 K . | ®railroads
g - 3 ® roads

@ pEm9o

= : 290N W DEM30
LA R L . : B elevationcontours
' B rivers
@ lakes
& . ® groundwater
Pox [ ir 72 % B springs

. T ® weatherstations
A 8 dominantvegetation

Oermmpcem=s
B cities

&l

.
B | . S o Page:
Data Of}-By-SA by OpenStreetMap

Figure 12. Selecting WMS layers to be displayed

The map client is based on OpenlLayers . Drag the map by holding the mouse button
and moving your mouse. Zoom using the controls on the left or with the mouse wheel.
Alternatively, you can open a zoom rectangle by holding the SHIFT key and clicking
the mouse button in the map area.

TIP
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0 deegree 3 layer preview - Mozilla Firefox
deegree 3 layer preview %

€ ) @ localhost:8080/console/webservices/wms/wi v C | B+ Google avsa 38 &4 @ » =

. Overlays
® openStreetMap
® municipalities
@ countyboundaries
B countynames
B zipcodes
® stateboundary
B orthophoto
B airports
8 railroads
8 roads
® pEM30
@ pem3o
B clevationcontours
8 rivers
® lakes
8 groundwater
® springs
B weatherstations
B dominantvegetation
[ Prr—
® cities

Data CC-By-SA by Ope
Bird:
irdseye

Figure 13. Exploring Utah layers

In order to send requests against the WFS, you may use the send requests link in the service
console (you may need to go back in your browser first). A simple interface for sending XML
requests will open up. This interface is meant for accessing OGC web services on the protocol level
and contains some reasonable example requests.

Generic OGC Web Service Client - Mozilla Firefox

Generic OGC Web Servi... x Y&

€ ) @ localhost:8080/console/client/index.xhtml v &| B~ Google aQ&+Be & A @ » =

Choose:| wfs 2 || Utah 2 DescribeFeatureType_110_GML2.xml

add request | saverequest || delete request
<wfs:DescribeFeatureType xmlns:wfs="http://ww.0pengis.net/wfs" xmlns:xsi="http://w.w3.0rg/2001/XMLSchena-instan
version="1.1.8" service="WFS" xsi:schemalocation="http://www.opengis.net/wfs http://schemas.opengis.net/wfs/1.1.8

/wfs.xsd" outputFormat="text/xml; subtype-gml/2.1.2">
</wfs:DescribeFeatureType>

URL: htp:#localhost:g080rservices!| wfs 2| send

Select or enter a request above and click the ‘SEND' button. After processing, the service response will be displayed below:

Figure 14. Sending example requests

Select one of the example requests from the third drop-down menu and click Send. The server
response will be displayed in the lower section.
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Generic OGC Web Service Client - Mozilla Firefox

Generic OGC Web Servi... * &3

€ | @ localhost:8080/console/client/index.xht v & | B~ Google Q&8s &+ & @ » =

Choose:| wfs 2 || Utah 2 GetFeature_110_GML2.xml
add request | saverequest || delete request

<wfs:DescribeFeatureType xmlns:wis="http://wwy.opengis.net/wfs" xmlns:xsi="http://waw.w3.0ra/2001/XMLSchema-insta
version="1.1.8" service="WES" xsi ="http://wey.QRENGLS. net/ufs http://schemas.opengis.net/wfs/1.1.0
lutputFormat="text/xml; subtype=gnl/2.1.2">

</its:DescribereatureTypes]

URL: hitp://localhost:8080/services/| Wfs 2 send

download response

<wfs:FeatureCollection xsi:schemalocation="http://www.opengis.net/wfs http://localhost:8080/sery
Iwfs?SERVICE=WFS&amp;VERSION=1.1.0&amp;REQUEST=DescribeFeatureType&
amp;OUTPUTFORMAT=text%2Fxml%3B+subtype%3DgmIl%2F2.1.2&
amp;TYPENAME=wfs:FeatureCollection&amp;NAMESPACE=xmins(wfs=http%3A%2F
%2Fwww.opengis.net%2Fwfs) http://www.deegree.org/app http:/flocalhost:8080/services
Iwfs?SERVICE=WFS&amp;VERSION=1.1.0&amp;REQUEST =DescribeFeatureType&
amp;OUTPUTFORMAT =text%2FxmIi%3B+subtype%3Dgmi%2F2.1.2&amp; TYPENAME=app:StateBo
amp;NAMESPACE=xmIns(app=http%3A%2F
%2Fwww.deegree.org%2Fapp)" timeStamp="2014-08-08T08:47:39Z" xmIns:xsi="http://www.w3.o1
/2001/XMLSchema-instance” xmins:wfs="http://www.opengis.net/wfs" xmins:gm|="http://www.opel
fgml">
<gml:boundedBy>
<gml:null>unknown</gml:null>
</gml:boundedBy>
<gml:featureMember>
<app:StateBoundary fid="STATEBOUNDARY_0" xmIns:app="http://www.deegree.org/app">
<app:objectid>326</app:objectid>
<app:state>Mask</app:state>
<app:area>89355986104.8</app:area>

Figure 15. Sending example requests

WFS request types and their format are specified in the OGC Web Feature Service
specification .

TIP

Instead of using the built-in layer preview or the generic OGC client, you may use any
compliant OGC client for accessing the WMS and WFS. Successfully tested desktop

TIP clients include Quantum GIS (install WFS plugin for accessing WFS), uDig, OpenJUMP
and deegree iGeoDesktop. The service address to enter in your client is:
http://localhost:8080/services

QGis 2.4.0-Chugiak
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Figure 16. Quantum GIS displaying a WMS layer from the Utah workspace

3.4. Example workspace 3: An ISO Catalogue Service
setup

This workspace contains a catalogue service (CSW) setup that complies to the ISO Application
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Profile. After downloading and starting it, you will have to setup tables in a PostGIS database first.
You will need to have an empty and spatially-enabled PostGIS database handy that can be accessed
from the machine that runs deegree webservices.

TIP

Instead of PostGIS, you can also use the workspace with an Oracle Spatial or a
Microsoft SQL Server database. In order to enable support for these databases, see
Adding database modules

After downloading and starting the workspace, some errors will be indicated (red exclamation

marks):

deegree 3 console - Mozilla Firefox

deegree 3 console

€ ) @localhost:3080,

general

see layers

webservices
services !

data stores
coverage
feature
metadata !
tile

map layers
layers
styles
themes

connections
databases !
remote services

processes
provider

cef/indexxhi v €| [BvGoogle Q) /B ¥ A @~ »

Security hint: No password has been set

Active workspace: deegree-workspace-Csw  [Reload

Workspace management

Working directory: /homefbretschneider/.deegree

Active workspace

deegree workspace-csw

Available workspaces

Import an official workspace

deegree-
deegree-

deegree:
deegree-work

Create a new workspace

Identifier

Create new

Figure 17. Initial startup of deegree-workspace-csw

DonOt worry, this is just because weOre missing the correct connection information to connect to our

database. WeOre going to fix that right away. Click

Figure 18. JDBC connection view

Click Edit :

connections ! databases
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