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Executive summary 
 

This report discusses the updates for the components which are used within the ENVISION 
project for the semantic annotation management. Semantic Annotations link Web service 
descriptions to concepts in shared domain ontologies. The Web service models are 
automatically generated and provided by the resource management components. The semantic 
annotations are created manually by the domain experts using the semantic annotation editor. 
Both, components for the resource management and the editing of semantic annotations, have 
been improved within the last year of the ENVISION project. This deliverable also includes a 
discussion of updates to the domain ontologies required for the definition of the service models 
and the semantic annotation.   
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1 Introduction 

This deliverable reports on the updates for the components for the annotation management and 
annotation editing. These components have been first introduced in D4.2 – Model annotation 
component and guidelines. The annotation models are discussed in detail in D4.3 – Ontologies 
and Annotations for Environmental Models, Maintenance Component and Guidelines, while the 
cross-language functionality of the annotation editor was first introduced in D4.4 – Cross-
language and cross-domain annotation software. The following deliverable should be considered 
as an update (and thus supplement) for the previous deliverables. The major part of the 
implementation has been realised early in the project, the main functionalities have been thus 
discussed before. The updates were required mainly to improve the integration with other 
components (namely the deployment of compositions and the publication of semantically 
annotated Web services), the performance and standards coverage of the resource 
management, and the user experience of the semantic annotation editor. Updates were also 
required to address various bugs emerging during the use of the components. This includes, in 
particular, continuous updates of the various vocabularies used for describing service 
capabilities and domain knowledge.  

The deliverable is structured as follows:  

 Section 1 briefly introduced the components which are relevant for the Semantic 

Annotation Management. It also includes links to download these components.  

 Section 2 discusses updated functionalities for the Resource Management, which include 

the Resource Portlet as well as the Resource API. In particular the integration with 

deployment of compositions and publication of semantically annotated Web services has 

been improved in the last year. The section concludes with an installation guide.  

 Section 3 presents the Semantic Annotation Editor provides cross-language search 

functionality. It supports users being unaware of the English translations of terms in their 

domain vocabulary to perform the semantic annotation. In this Section we also explain 

how the ontologies are enriched with translations, and give details on the installation 

procedure of the Semantic Annotation Editor 

 The domain and annotation vocabularies went through several updates as described in 

Section 4. Specifically, we elaborate on the separation between domain vocabularies and 

the service and data models, and give a brief introduction into the extension of the RDF-

based service descriptions with service and data quality aspects.  

Section 5 concludes this deliverable with a brief summary and an outlook into future research 
opportunities for multi-lingual semantic annotation and the associated resource management.  

 
Figure 1 lists all components related to the management of resources and annotations. 
Components developed in WP4 are the Semantic Annotation Editor and the Grounding Service 
(provided by JSI) and the Resource Portlet and Resource API (provided by UOM). The 
Deployment Service is part of WP6 (implemented by NKUA, see D6.4), the Java Content 
Repository (JCR), OGC Catalogue, and the various OGC and W3C services coming from the 
scenarios are third-party products. The Semantic Annotation Editor provides the user interface 
for the creation of semantic annotations which link the service-specific models to domain 
vocabularies. The service models are created and provided by the Resource API. The Resource 
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Portlet gives the users access to the user’s collection of resources (Web services, Ontologies, 
Compositions) stored in the Content Repository.  

 

 

 
Figure 1 – WP4 Components involved in the Annotation and Ontology Management 

 

The Semantic Annotation Editor makes use of the Grounding Service to enrich the ontologies 
with translations required for the cross-language searching. The Semantic Annotation Editor can 
be downloaded from the link below: 

http://kenai.com/projects/envision/downloads/download/Portlets/OntoBridge-0.0.1-SNAPSHOT.war  

The following Figure 2 lists the libraries included in the ENVISION Resource API. As illustrated, 
the Resource API comprises the Resource Actions API and the Resource Model API. The latter 
encapsulates the access to the Java Content Repository (JCR), and enables the discovery, 
retrieval, and storage of resources. The Semantic Annotation Editor, for example, utilizes the 
Resource Model API to store the RDF-based Service Models with the embedded annotations 
back into the JCR. The Resource Actions API wraps various activities which can be performed 
on the resources, such as importing a new resource or translating an OGC-compliant service 
description (the getCapabilities-document) into WSDL and RDF-based service models using the 
Service Model Translator. The deployment of BPEL-based service compositions in the 
ENVISION Service Orchestration Engine (see D6.4) is handled by the Deployment API (which 
connects to the Deployment Service). Publishing a semantically annotated Web service is 
managed by the Publication API which communicates with an OGC catalogue.  
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Figure 2 - Components of the Resource API 

 

The Resource Portlet can be downloaded from the following link:  
http://kenai.com/projects/envision/downloads/download/Portlets/resource-portlet-m30-SNAPSHOT.war  

The Resource API cannot be downloaded directly, but is accessible through a Maven Repository 
(and can thus be directly integrated into local Maven-based projects). The following definition 
has to be added to the Maven Project Descriptor (the pom.xml). 

<dependency> 
  <groupId>de.ifgi.envision</groupId> 
  <artifactId>resource-actions</artifactId> 
  <version>m36-SNAPSHOTversion> 
</dependency> 
 

This snippet will add all required dependencies, if the ENVISION maven repository (available at 
https://kenai.com/svn/envision~maven/) is properly configured for the project.  
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2 Updates to Resource Management 

The Resource Portlet manages the access to all resources required to perform the individual 
activities of the ENVISION platform. Resources are in this case Web services (both standard 
W3C services as well OGC-compliant Web services), WSML ontologies, and BPEL composition 
drafts. The Resource Portlet acts as  interface to the Java Content Repository (JCR) used for 
persistent storage and the Resource API. The latter handles the different actions taken on the 
resources (such as publication, translation, etc.). The following screenshot illustrates the main 
layout of the portlet.  

 

Figure 3 - Resource Portlet Overview 

The portlet is sub-divided into four blocks. At the top, a search bar allows users to filter 
resources displayed in the resource listing below. Each entry in the list represents one resource, 
and displays its name (e.g. Depth), its type (e.g. OGC O&M Observation Type) and state (e.g. 
Cross-Linked1). In the screenshot, the resource represents one particular property offered of a 
Sensor Observation Service. The name of the Web service which offers this particular resource 
is listed in parentheses behind the resource name. The tool bar with context-sensitive actions is 
displayed below the resource list. On the left side, buttons are listed which support refreshing of 
the whole list and importing, and deleting of individual resources. A fourth action (e.g. Publish in 
the screenshot) might be displayed next to these three if the selected resource supports this 
action (which depends on its state). On the right side two buttons support copying the resource 
identifier into the computer’s clipboard and sending the currently selected resource to other 
portlets on the same page.  

Below, finally, is a status bar showing success or error messages of the last performed action.  

                                                
1
 Cross-Linked means that a Web service description has been translated into its RDF-based service model and, if 

needed, the W3C WSDL file. The different representations are cross-linked, i.e. a WSDL file is pointing to the Service 
Model and OGC getCapabilities file.  
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2.1 Changes to the Resource Portlet 

During the last year of the project, various updates have been applied to  the Resource Portlet to 
finalize the integration with components provided by partners.  

2.1.1 Uploading Files 

The import of resources was initially limited to Web services and ontologies available on the 
Web. Experience proved that local modifications are often required, either because the 
ontologies have to be adapted to specific use cases, or the existing online editors for the 
compositions or annotations are not powerful enough to match all requirements. To support 
these cases, we extended the Resource Portlet with the functionality to also upload files. For 
now, file upload is only enabled for WSML ontologies (provided as RDF file encoded in the RDF 
Turtle format) and BPEL compositions (packaged as ZIP file including all required XSD schema 
files, WSDL files, and the BPEL composition). The following screenshot illustrates how the 
existing import dialogue has been extended to support file upload.  

 

Figure 4 - File upload functionality in the resource portlet 
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2.1.2 Deploying Web Service Compositions 

The deployment activity uploads the BPEL-based composition resulting from the Workflow Editor 
provided by SINTEF to the Adaptive Execution Infrastructure provided by NKUA (see D6.4). It 
utilizes the the back-end Deployment Service for this task. This component parses the BPEL file, 
extracts referenced XSD-schema and WSDL files, and generates the deployment descriptor 
required for the Orchestration Engine (which has been implemented on top of Apache ODE2). 
The required state for a resource to be deployable is “Composition Draft”. The action “Deploy 
Composition” appears in the toolbar once a composition draft is selected (see also screenshot 
below).  

 

Figure 5 - Deploying a composition draft 

 

The individual steps happening during the deployment are listed in the following sequence:  

1. The “Deploy Composition” action is triggered by the end-user 

2. The Resource API packages the BPEL file and all associated files, including XSD 
schema and WSDL files. If the composition has been already stored as ZIP-file, this step 
is skipped.  

3. The Deployment API is called with the package and its name as parameters.  

                                                

2
 See Apache Ode Website: http://ode.apache.org/  

http://ode.apache.org/
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4. The response is the location of the WSDL file describing the freshly deployed 
composition. The resource state of the composition is updated to “Deployed”, and a new 
reference is added which points to the deployed process as Web service.  

5. A new resource is created by importing the new WSDL 2.0 service through the resource 
API. This step is required to further use the new WSDL files for new compositions or its 
publication to the catalogue.  

As it was previously mentioned, once deployed, the resource representing the BPEL file 
changes its state to “Deployed”. Selecting this resource will allow the user for un-deploying the 
composition, which not only un-deploys the composition from the Orchestration Engine, but also 
removes the resource with the WSDL service representing the deployed composition. This 
activity will result in an error if this WSDL service has been published to the catalogue, as it has 
to be un-published first.  

2.1.3 Publishing Web Services to Catalogues 

The publication action registers an OGC-compliant Web service to an OGC-compliant catalogue 
service. In Deliverable 5.1 we evaluated various implementations of the OGC standard 
“OpenGIS Catalogue Service Implementation Specification” [1]. Geonetwork 3has been selected 
due to its features and available support through the community.  The Publication API re-uses 
the functionality provided by the open source library “geonetwork-manager”; the project is hosted 
on Google Code (see http://code.google.com/p/geonetwork-manager/). In its current state, the 
Publication API supports publishing and un-publishing of OGC-compliant Web services. 

After a Web service has been imported and the WSDL and RDF-based service descriptions 
have been created, it can be published to the catalogue. The result of the automatic translation 
of the OGC GetCapabilities can already be used for (simple) semantic discovery using 
application-specific concepts only. The use of domain concepts in the query requires Web 
services to be semantically annotated before they are published to the catalogue.  

If the Web service has the correct state (i.e., “Cross-linked” or “Semantically Annotated”), a 
button labelled “Publish” will appear in the Resource Portlet’s toolbar at the bottom of the list (as 
depicted in screenshot in Figure 6)Once successfully published, as shown in the following 
screenshot, the notification bar shows the message “Published Resource”.  

                                                

3
 See Web site at URL: http://www.geonetwork-opensource.org/  

http://code.google.com/p/geonetwork-manager/
http://www.geonetwork-opensource.org/
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Figure 6 - Publication of a Web Feature Service 
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2.1.4 Configuration of the Resource Portlet 

The Resource Portlet integrates various remote Web services such as the OGC catalogue. The 
location and, if needed, the credentials, can be now configured through the Resource Portlet 
interface. If the user is authorized, he can select the “Preferences” – Entry in the portlet menu, 
which will open up the following dialogue:  

 

Figure 7 - Dialogue to configure the resource portlet 

The underlying implementation is straight-forward. A Java properties file bearing the name of the 
current user is created in the Servlet Container’s temporary directory. During the initialisation of 
the Portlet (after the user has logged in), this properties file is loaded and the different clients are 
accordingly configured. It should be noted that this solution is not secure: the property file is not 
encrypted, which means that every person having access to the server running the Portal will 
also have access to the passwords.  

The configuration of the service endpoints is in particular useful to rapidly switch between 
different installations of, for example, the Deployment Service.  
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2.1.5 Service Monitoring Component 

During the last years, the number of Web services imported using the Resource API grew 
considerably. One of the problems arising from this increase was the handling of Web services 
which no longer exist. To address this purpose, the Resource Portlet was extended with a 
background process which attempts once a day the availability of each Web services in the 
repository. If a Web service does not respond, the according resource state is set to 
“Unavailable”. It remains then the user’s responsibility to either keep the resource (since the 
Web service might only be temporarily disabled) or manually delete it.  

The Service Monitoring component can also be used to directly write Quality of Service 
properties into the RDF-based Service Model. The updated state can only reflect the Web 
service’s latest availability. It won’t communicate the general availability, e.g., if a Web service 
does no longer exist (since it has not been accessible for a certain period of time), is often 
unavailable but might come back online, or has been simply offline for maintenance during the 
testing period. Service Quality parameters better describe these aspects, e.g., by indicating the 
uptime as a percentage (with 99% meaning that the service responded in 99% of all service 
checks). How these parameters can be embedded in the service models  is described in more 
detail in Section Fehler! Verweisquelle konnte nicht gefunden werden..  

The Service Monitoring only checks the availability by requesting the service capabilities and 
checking the state of the HTTP response. It does not test the validity of the result, e.g. if an OGC 
Web Feature Service does return the features as advertised in its getCapabilities-document.  
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2.2 Changes to the Resource API 

The OGC Web Mapping Service (WMS) has been identified to be a required Web service for the 
scenarios. The NetCDF files resulting from the modelling components within the Oil Spill 
scenario, for example, cannot be directly consumed by the Web Mapping clients. They have to 
be provided as images through the WMS interface. The Service Modelling Translator (SMT) has 
been updated to support also the WMS v1.3 standard. A WSDL and RDF-based service 
description is generated for each map layer provided by the WMS. The following RDF code (in 
N3-triples) contains the service and data model for a WMS providing access to NetCDF files 
(note that the listing in Table 2 has a two-column layout) 

 

Table 1 - Example of Service/Data Model for OGC WMS 

@prefix ocd: <http://purl.org/ifgi/ocd#> . 
@prefix dc: <http://purl.org/dc/elements/1.1/> . 
@prefix sm: <http://www.envision-project.eu/services/NC#> . 
@prefix wsl: <http://purl.org/ifgi/wsl#> . 
@prefix sawsdl: <http://www.w3.org/ns/sawsdl#> . 
@prefix wsml: <http://www.wsmo.org/wsml/wsml-syntax#> . 
@prefix geosparql: <http://purl.org/ifgi/geosparql#> . 
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> . 
@prefix ows: <http://purl.org/ifgi/ows/0.2#> . 
@prefix owl: <http://www.w3.org/2002/07/owl#> . 
@prefix posm: <http://purl.org/ifgi/posm#> . 
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-...> . 
@prefix gml: <http://purl.org/ifgi/gml/0.2#> . 
@prefix wms: <http://purl.org/ifgi/wms#> . 
 
_:node1792iiun9x2 a owl:Ontology ; 
  dc:source "http://giv-wfs.uni-muenster.de/ncWMS/wms" ; 
  owl:imports <http://purl.org/ifgi/geosparql#> ,  
    <http://purl.org/ifgi/wfs#> ,  
    <http://purl.org/ifgi/ows/0.2#> ,  
    <http://purl.org/ifgi/gml/0.2#> . 
   
# Service Model 
 
sm:WMS13_MapServer a posm:Service ; 
  sawsdl:modelReference wms:WebMapService ; 
  posm:hasFunctionalClassification wms:WebMapService ; 
  posm:hasOperation sm:GetMap ,  
    wms:DefaultGetFeatureInfo ,  
    ows:DefaultGetCapabilities . 
 
 

sm:GetMap a wms:GetMap ; 
  sawsdl:modelReference sm:GetMapOutputDefinition ; 
  posm:hasInput sm:GetMapRequest ; 
  posm:hasOutput sm:GetMapResponse . 
 
sm:GetMapRequest a wms:GetMapRequest ; 
 
sm:GetMapResponse a wms:GetMapResponse ; 
  sawsdl:modelReference sm:GetMapOutput . 
 
# Data Model 
   
sm:GetMapOutput a rdfs:Class ; 
  rdfs:subClassOf ocd:Layer ; 
  rdfs:isDefinedBy sm:GetMapOutputDefinition ; 
  gml:boundedBy geosparql:Polygon . 
 
# Confition and Effects 
   
sm:GetMapOutputDefinition a wsl:Effect ; 
  dc:title "Effect: NC" ; 
  rdf:value """ 
    ?layer memberOf sm:GetMapOutput and 
    ?bbox  memberOf geosparql:Polygon and 
    ?layer[gml:boundedBy hasValue ?bbox]. 
  """^^wsml:AxiomLiteral .   

 

The condition in this example is not semantically annotated. The variable ?layer would in this 

case be linked to a domain concept using the domainReference relation in the 

GetMapOutputDefinition. Another update to the SMT was a complete rewrite of the backend 

RDF API. Most dependencies on the Sesame RDF Api have been removed, resulting in a 
significant decrease of the size of the Resource Portlet.  
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2.3 Installation Guide for the Resource Portlet 

The Resource API is part of the Resource Portlet. The user’s resource collection is managed by 
a Java Content repository deployed as standalone Web service. This ensures that a user’s 
collection is synchronised across different setups of the ENVISION Portal.  

2.3.1 Installing the Java Content Repository 

Installing the Java Content Repository (JCR) presumes access to a server accessible from the 
Web with a working Apache Tomcat servlet engine. How to install Tomcat depends on the 
operating system, installation guides can be found in the Tomcat Guide:  

http://tomcat.apache.org/tomcat-7.0-doc/setup.html  

 

The Tomcat Web Application Manager is typically installed with Apache Tomcat, and can be 
accessed through the following URL:  

http://giv-wfs.uni-muenster.de/manager/html  

 

The user has to be authenticated and authorised. The according configuration of Tomcat is 
described in the following Web page::  

http://tomcat.apache.org/tomcat-7.0-doc/manager-howto.html#Configuring_Manager_Application_Access  
 

Apache Jackrabbit will be used for the implementation of the JCR standard. Navigate to its 
download page and retrieve the latest download of jackrabbit as Web app. The download link 
should follow the structure “jackrabbit-webapp-[version].war”.  

http://jackrabbit.apache.org/downloads.html  
 

Using the tomcat manager, simply deploy the downloaded war-file to install Apache Jackrabbit. 
The status message should afterwards simply state “OK”.  

2.3.1.1 Preparing Tomcat for the Java Content Repository 

Apache Jackrabbit presumes the JCR API to be on the classpath of Apache Tomcat. Follow the 
next steps either before or after deploying Apache Jackrabbit to meet this requirement 

1. Open the console (use SSH for remote servers) and navigate to Tomcat’s Home 

Directory, which could be, for a Debian-based Linux server: /usr/share/tomcat7/lib 

2. Download the API using the following command:  
wget ‘http://repo1.maven.org/maven2/javax/jcr/jcr/2.0/jcr-2.0.jar’ 
 

3. Restart Apache Tomcat 

2.3.1.2 Configuring the Java Content Repository 

The welcome page of Apache Jackrabbit should now look like the following screenshot:  

http://tomcat.apache.org/tomcat-7.0-doc/setup.html
http://giv-wfs.uni-muenster.de/manager/html
http://tomcat.apache.org/tomcat-7.0-doc/manager-howto.html#Configuring_Manager_Application_Access
http://jackrabbit.apache.org/downloads.html
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Figure 8 - Apache Jackrabbit after the successfull deployment 

The configuration of Apache Jackrabbit can be a complex task. The following steps will assume 
a basic setup required to get a working Resource Portlet. For any further configuration steps 
(e.g., to enable more sophisticated security policies), please read the according documentation 
at:  

http://jackrabbit.apache.org/jackrabbit-configuration.html  
 

The step-by-step instructions to have a working repository for the Resource Portlet are given as 
follows (assuming a Debian-based server):  

1. Open the console (use SSH for remote servers) and navigate to Tomcat’s Home 

Directory, which is in this case: /var/lib/tomcat (referred to as <Tomcat-Home> for 

the following steps) 

2. The following procedure is required for Jackrabbit to automatically create the repository. 

It presumes the file “bootstrap.properties” to be located in the folder <Tomcat-

Home>/jackrabbit (note that this location could also be changed in Jackrabbit’s 

web.xml).  

a. Create the folder jackrabbit in <Tomcat-Home> and make it read-/writeable for 

Apache Tomcat using the following commands (replace the tomcat group 

identifier if needed):  

mkdir jackrabbit 
chown –Rf tomcat7:tomcat7 jackrabbit 
 

b. Copy the file <Tomcat-Home>/webapps/<Jackrabbit-Home>/WEB-

INF/templates/bootstrap.properties into the new directory 

http://jackrabbit.apache.org/jackrabbit-configuration.html
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3. Create a new directory holding the resource collection. This folder should be ideally 

configured to be part of a backup-plan. It should also reside outside of the Tomcat 

directory to ensure smooth future upgrades. For the following we assume the new JCR 

repositories should reside in directory /opt/jackrabbit. Create this directory and 

make it accessible for the tomcat user (see above). 

4. Navigate to the Jackrabbit Web app using the Web browser and use the new directory to 

create a new content repository. After hitting the button “Create Content Repository”, the 

following message should now appear:  

 

Figure 9 - Successfully configured a new Jackrabbit Repository 

The configuration of the new default repository can be found in the file /opt/jackrabbit 
/repository.xml. The default user and password to access this repository is “admin” (check 

the Jackrabbit documentation to configure users). It can be accessed using the following URL:  
http://www.example.com:8080/jackrabbit/repository/default/    

 

The new repository is configured with one default workspace. Each workspace represents one 
collection of resources. To create a new workspace, create a new folder writable for Tomcat in 
“/opt/jackrabbit/workspaces”. Copy the workspace.xml of the default repository in the 

new directory, edit the copied workspace.xml to set a new name, and reload the jackrabbit Web 
app using the Tomcat Manager.  

2.3.2 Installing the Resource Portlet 

Installing a Portlet follows a standard procedure. Download the latest version of the Resource 
Portlet from ENVISION’s open source project using the following link (navigate to file UOM 
Resource Portlet).  

http://kenai.com/projects/envision/downloads/directory/Portlets  

 

The downloaded file can be either (1) directly copied in the Portlet Container’s deploy directory 
or (2) installed through its Web-based administration interface.  

 

1) Direct deployment (using Liferay) 

http://www.example.com:8080/jackrabbit/repository/default/
http://kenai.com/projects/envision/downloads/directory/Portlets
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a. Open the console (use SSH for remote servers) and navigate to Liferay’s Deploy 

Directory, which is in this case: /usr/local/liferay/deploy 

b. Download the Portlet using the following command:  

 
wget “http://kenai.com/projects/envision/downloads/ 
        download/Portlets/resource-portlet-m30-SNAPSHOT.war” 

 

c. Observe the Tomcat logs (in  /usr/local/liferay/logs) to check the 

progress 

 

2) Deployment through administration interface (using Liferay 6.1.0) 

a. Sign in to the Liferay portal where the portlet should be deployed. 

b. In the toolbar, choose “Manage”, “Control panel”. 

c. Select the “Plugin installation” option (this option may vary from one version of 

Liferay to another). 

d. Select “Install More Portlets”. 

e. In the “Plugin installer”, choose “Upload File”. 

f. Select the portlet WAR file and click “Install”. 
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3 Updates to the Semantic Annotation Editor 

The Semantic Annotation Editor, provided by JSI, enables domain experts to semantically 
annotate a resource with concepts coming from the expert’s domain vocabulary. The domain 
vocabulary has to exist beforehand, while the editor does not allow for creating or updating the 
ontology. The following figure depicts a screenshot of the editor.  

 

Figure 10 - Screenshot of the Semantic Annotation Editor 

The (blue) graph on the left depicts concepts available in the domain ontology. The dialogue on 
the right side shows in this case the data model of an OGC Sensor Observation Service (SOS). 
By selecting concepts in the ontology, the user is able to link the terms in the data model with 
the terms commonly used within the domain. The domain ontologies, however, can be extensive 
and thus difficult to navigate for the user. By using the Annotation Editor’s search functionality, 
only relevant concepts (and the direct neighbours) are visualised. The following sections explain 
how the search experience has been further improved by supporting cross-language searching.  

3.1 Cross-Language Resource Management 

The core idea of machine-aided annotation process in ENVISION is based on term matching 
through groundings obtained by querying a Web search engine. The problem occurs when the 
query is in a different language than the ontology. Since the cosine similarity between two 
documents is based on the mutual term occurrence, it is not possible to compare two terms 
(their groundings, to be exact) that are not in the same language. If the two documents are in 
different languages, only a few relevant terms might be found in both documents. This situation 
occurs when the user formulates a natural-language query in his/her native language that is 
different than that of the ontology.  
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For this reason, we have devised and implemented a cross-language ontology querying method 
based on stem mapping functions (SMFs) which are able to project non-English documents into 
the English bag-of-words space during the word stemming process (see ENVISION D4.4). In 
D4.4, Section 2.2.1, we give the procedure for computing SMFs. In this deliverable, we 
complement this procedure with a tool that allows the user to create an SMF. At the moment, the 
provided tool does not create SMFs fully automatically and several manual steps are required in 
the process. Note, however, that it would be possible to automate the process by resorting to a 
translation API (e.g., Google Translate API4) or a dictionary. At this point, it is not our purpose to 
provide a fully automated solution but rather to provide SMFs related to the ENVISION use 
cases (i.e., for the earthquake, oil spill, and flooding ontology) and for several languages spoken 
by the ENVISION consortium members and participants in the ENVISION workshops (i.e., 
French (fr), Norwegian (no), Slovene (sl), Romanian (ro), German (de)). 

An SMF needs to be created for every ontology-language pair. For example, given the flooding 
ontology and French language, the SMF that maps the French words contained in the 
earthquake bag-of-words space into English stems needs to be available. In the following, we 
give a detailed description on how to create an SMF by employing the tool that was released as 
part of this report. Given an ontology and a language, the procedure for creating the 
corresponding SMF is as follows: 

1. The user retrieves the English bag-of-words vocabulary from the Visual OntoBridge 

(VOB) service and translates it with Google Translate. This is done by navigating to 

Google Translate (http://translate.google.com/), selecting the target language from the 

“To” drop-down box, and entering the following URL into the left (i.e., source) text box. 

http://<location-of-VOB-service>/translateme.aspx?ontoRef=<ontology-URI> 

 
Example: 

http://first-vm2.ijs.si/ontobridge/translateme.aspx?ontoRef=http://first-
vm2.ijs.si/envision/res/flood.n3 
 

A link will appear in the right (i.e., target) text box. The user should click on this link to 
view the translated page. This step is depicted in Figure 11. 

 

                                                

4
 https://developers.google.com/translate/ 

http://translate.google.com/
http://first-vm2.ijs.si/ontobridge/translateme.aspx?ontoRef=http://first-vm2.ijs.si/envision/res/flood.n3
http://first-vm2.ijs.si/ontobridge/translateme.aspx?ontoRef=http://first-vm2.ijs.si/envision/res/flood.n3


 

 Copyright  ENVISION Consortium 2009-2012 Page 22 / 37 

 

 

Figure 11: Using Google Translate to create a SMF (step 1). 

2. The page for registering the SMF appears. It shows the content of the SMF, the URI of 

the ontology, and the target language. The user should verify the ontology URI, set the 

target language to the same setting as on the Google page in the previous step, and 

finally press the “Register SMF” button. This process is depicted in Figure 12. 

(2) Enter 
URL here 

(3) Click 
this link 

(1) Select target 
language here 
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Figure 12: Registering SMF on the server (step 2). 

After the user has pressed the “Register SMF” button, the SMF data is sent to the VOB service. 
The SMF is stored in the cache on the server together with the ontology groundings. From this 
point on, it is possible to query the selected ontology in the specified language through the SMF 
that was created. 

  

SMF content 

(1) Verify 
ontology URI 

here (2) Select target 
language here 

(3) Press this 
button 
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3.2 Using the Cross-Language Functionality 

The cross-language querying functionality can only be used in the “soft search” setting. In the 
ontology querying process, the user should thus select the soft search option and the 
appropriate language. The user should then enter a query in the selected language and press 
the “Search” button. An example of this setting is shown in Figure 13. 

 

Figure 13: Cross-language ontology querying. 

For more information about SMFs, the interested reader should resort to ENVISION D4.4. 

 

  



 

 Copyright  ENVISION Consortium 2009-2012 Page 25 / 37 

 

3.3 Installation Guide for the Semantic Annotation Editor 

The Semantic Annotation Editor (also named Visual Ontobridge Portlet) presumes the 
installation of the Grounding Service (also named OntoBrodge Service).  

3.3.1 Installation of the OntoBridge Service (Windows only) 

2. Make sure that you have .NET Framework 2.0+ installed. If not, download the latest 

version, launch the installer and follow the setup instructions. 

http://www.microsoft.com/en-us/download/search.aspx?q=.net%20framework  
 

1. Download the latest version of the OntoBridge Service from the following address (look 

for the “OntoBridge Service” download). 

http://kenai.com/projects/envision/downloads/directory/OntoBridgeService  
 

2. In order to install the OntoBridge Service, the following steps should be followed: 

a. Copy the contents of OntoBridgeService.zip into a folder, e.g., 

C:\OntoBridgeService 

b. Open Internet Information Services (IIS) Manager by running 

“%windir%\system32\inetsrv\InetMgr.exe” from the console. If you do not 

have IIS installed, please follow the installation instructions at the following link:  

http://www.iis.net/learn/install/installing-iis-7/installing-iis-on-windows-vista-
and-windows-7  

 

c. Under “Sites”, right-click the “Default Web Site” node and select “Add 

Application…” from the context menu. At this point you can of course also choose 

some other Web site instance if you have it installed. 

d. In the “Add Application” window, enter “OntoBridgeService” under “Alias” and 

specify the path to the service (e.g., “C:\OntoBridgeService”) under “Physical 

path”.  

e. Make sure that the following location is accessible through a Web browser. If this 

test fails, make sure that the server is running and also that the corresponding 

application pool is running. 

http://localhost/OntoBridgeService/Service.asmx 

3.3.2 Installation of the Visual OntoBridge Portlet 

1. Download the latest version of the portlet from the following address: (look for the “Visual 

OntoBridge Portlet” download). 

http://kenai.com/projects/envision/downloads/directory/Portlets  
 

2. There are two alternative ways of installing the portlet: 

http://www.microsoft.com/en-us/download/search.aspx?q=.net%20framework
http://kenai.com/projects/envision/downloads/directory/OntoBridgeService
http://www.iis.net/learn/install/installing-iis-7/installing-iis-on-windows-vista-and-windows-7
http://www.iis.net/learn/install/installing-iis-7/installing-iis-on-windows-vista-and-windows-7
http://localhost/OntoBridgeService/Service.asmx
http://kenai.com/projects/envision/downloads/directory/Portlets
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a. From the Liferay portal: 

1) Sign in to the Liferay portal where the portlet should be deployed. 

2) In the toolbar, choose “Manage”, “Control panel”. 

3) Select the “Plugin installation” option (this option may vary from one version of 

Liferay to another). 

4) Select “Install More Portlets”. 

5) In the “Plugin installer”, choose “Upload File”. 

6) Select the portlet WAR file and click “Install”. 

b. If you have an account on the machine that hosts the Liferay portal, simply copy 

the portlet WAR file in the deploy folder of the Liferay installation, e.g., 

<liferay_portal_folder>/deploy (Liferay will automatically detect and install the 

portlet). 
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4 Updates to Vocabularies 

As explained in Deliverable 4.2, the proposed methodology to semantically annotate Web 
services assumes a strict separation between the service/data models and the domain 
vocabularies. We explained the reasoning behind this approach in an OGC Discussion Paper 
(see [2]). The following figure (taken from [3]) illustrates the annotation pattern.  

 

 

 
Figure 14 -  The Semantic Annotation Pattern (see [3]) 

 

The resource vocabulary results from the automatic translation of service meta-data using the 
Resource API. The domain vocabulary is manually created using traditional ontology editors 
(see also Deliverable 4.3) and uploaded into the user’s resource collection using the Resource 
Portlet. The domain references linking the resource vocabulary with the domain vocabulary are 
created using the Semantic Annotation Editor.  

  



 

 Copyright  ENVISION Consortium 2009-2012 Page 28 / 37 

 

4.1 Updates to Annotation Model 

Updates for the various vocabularies for service and data models have been made to ensure the 
strict separation. The following Figures 16,17, and 18 depict dependency graphs with the various 
standard vocabularies used to specify the resource and domain vocabularies. The clear 
separation is reflected in the graphs: they are not connected. 

 

 

 

 

The domain vocabularies reuse concepts from the upper-level ontology “DOLCE+DNS Ultralite” 
(DUL). This ontology simplifies and aggregates the DOLCE Lite-Plus ontology5 and the 
Descriptions and Situations (DNS) ontology. The Sensor Networks Ontology (SSN), also based 
on DUL, is used to describe observational phenomena. The “Geographic Space” comprises 
different modules created within the project which are useful to capture the semantics of 
geographic data, including geographic events (e.g. landslides or floods), geographic units (e.g. 
landcover or rivers) and more.  

List of namespaces6 for domain vocabularies:   

 DOLCE+DNS Ultralite: http://www.ontologydesignpatterns.org/ont/dul/DUL.owl 

 DOLCE Spatial Relations: http://purl.org/ifgi/dulSpatial#  

 Geographic Space: http://purl.org/ifgi/geospace#  

 Sensor Networks: http://www.w3.org/2005/Incubator/ssn/ssnx/ssn  

 Scenario Ontologies:  

                                                

5
 See also http://www.loa.istc.cnr.it/DOLCE.html 

6
 See also https://code.google.com/p/wsmls/wiki/OntologyNamespaces for a complete listing of used namespace 

DOLCE+DNS Ultralite 

Geographic Space 

Sensor Networks 

DOLCE Spatial 
Relations 

Scenario Ontology 

Figure 15 - Ontology Dependencies for Scenario Ontologies 

http://www.ontologydesignpatterns.org/ont/dul/DUL.owl
http://purl.org/ifgi/dulSpatial
http://purl.org/ifgi/geospace
http://www.w3.org/2005/Incubator/ssn/ssnx/ssn
http://www.loa.istc.cnr.it/DOLCE.html
https://code.google.com/p/wsmls/wiki/OntologyNamespaces
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o http://purl.org/ifgi/water/flood 

o http://purl.org/ifgi/landslide 

o http://purl.org/ifgi/noise 

o http://purl.org/ifgi/oilspill 

 

 

Figure 16 - Dependencies for the data model vocabularies 

The data model vocabularies have been kept very simple. The OGC Geosparql vocabulary 
mainly comprises two concepts, the Feature and the Geometry. All other aspects of geographic 
information can be expressed with this vocabulary. The OGC GML and Simple Features 
vocabularies provide more specific definitions for different types of geometries. The vocabularies 
for Sensor Web Enablement (SWE) and Observations & Measurements (O&M) have been 
created for the project to better specify observational data.  

List of namespaces7 for data model vocabularies:   

 OGC Geosparql: http://www.opengis.net/ont/geosparql#  

 OGC Simple Features: http://www.opengis.net/ont/sf# 

 OGC GML: http://www.opengis.net/ont/gml#  

 OGC O&M: http://purl.org/ifgi/om#   

 OGC SWE: http://purl.org/ifgi/swe#  

 

                                                

7
 See also https://code.google.com/p/wsmls/wiki/OntologyNamespaces for a complete listing of used namespace 

Data Model 

OGC Geosparql 

OGC Simple 
Features 

OGC GML 

OGC O&M 

OGC SWE 

http://purl.org/ifgi/water/flood
http://purl.org/ifgi/landslide
http://purl.org/ifgi/noise
http://purl.org/ifgi/oilspill
http://www.opengis.net/ont/geosparql
http://www.opengis.net/ont/sf
http://www.opengis.net/ont/gml
http://purl.org/ifgi/om
http://purl.org/ifgi/swe
https://code.google.com/p/wsmls/wiki/OntologyNamespaces
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Figure 17 - Dependencies for the Service Model Vocabularies 

The service models capture the functional capabilities of a Web service, and are used to 
describe the service operations and their input and output messages. A specific vocabulary has 
been created for all OGC Web service standards in use in the project. They all extend the 
Procedure-oriented Service Model (POSM) and WSMO Lite, a simplified RDF-based version of 
the WSMO ontology.  

 List of namespaces8 for data model vocabularies:   

 POSM: http://www.wsmo.org/ns/posm/0.1# 

 WSMO Lite: http://www.wsmo.org/ns/wsmo-lite# 

 OGC OWS: http://www.opengis.net/ont/gml#  

 OGC WFS: http://purl.org/ifgi/wfs# 

 OGC WMS: http://purl.org/ifgi/wms# 

 OGC SOS: http://purl.org/ifgi/sos# 

 OGC WCS: http://purl.org/ifgi/wcs# 

 

  

                                                

8
 See also https://code.google.com/p/wsmls/wiki/OntologyNamespaces for a complete listing of used namespace 

Service Model 

OGC WFS 

OGC OWS 

POSM WSMO Lite 

OGC WMS OGC SOS OGC WCS 

http://www.wsmo.org/ns/posm/0.1
http://www.wsmo.org/ns/wsmo-lite
http://www.opengis.net/ont/gml
http://purl.org/ifgi/wfs
http://purl.org/ifgi/wms
http://purl.org/ifgi/sos
http://purl.org/ifgi/wcs
https://code.google.com/p/wsmls/wiki/OntologyNamespaces
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4.2 Documenting the Ontologies 

The ontologies developed in ENVISION are managed using a stand-alone open source project 
hosted by Google Code, it can accessed using the following URL:  

 
http://wsmls.googlecode.com/  

A thorough documentation of all ontology elements (namely the concepts and relations) has 
been part of the ontology engineering process. Each element was associated with metadata 

listing the element’s preferred label (using title from Dublin Core) in multiple languages and 

a description (using description from Dublin Core). In addition, a human readable 

documentation of the ontologies has been identified as requirement. The following example URL 
illustrates how we used Parrot for generating Web sites to provide this ontology documentation:  
 
http://wsmls.googlecode.com/svn/trunk/global/Geographic-Space/geographic-space/0.4/geographic-space.html  
 

Parrot9 is the practical outcome of the ONTORULE project, co-funded by the European Union to 
create automatically useful documentation about ontologies and rulesets compliant to the OWL 
and RIF standards. A summary of existing ontology documentation tools and a comparison to 
Parrot can also be found in [4]. The tool is available as Web service or Eclipse plugin and is 
published under the CreativeCommons-by 2.5 license.  The documentation can be created 
through the Web interface. Users can decide between four different input options:  

(1) entering the URL of an ontology,  

(2) copying the content of an ontology,  

(3) uploading an ontology, or  

(4) using an existing report.  

The result is an interactive HTML document which can be easily embedded in any Web site. The 
generated document, including the CSS stylesheets, javascript filesm and images, can be 
downloaded as package from the Web service. In ENVISION, we uploaded these reports via 
SVN. To enable correct rendering when accessing the uploaded documentation, the MIME types 
have to be set manually for each file within the bundle. Finally, we pointed from the ENVISION 
ontology summary10 to each report. 

 

  

                                                

9
 See also http://ontorule-project.eu/parrot/parrot 

10
 See also https://code.google.com/p/wsmls/wiki/OntologyNamespaces 

http://wsmls.googlecode.com/
http://wsmls.googlecode.com/svn/trunk/global/Geographic-Space/geographic-space/0.4/geographic-space.html
http://ontorule-project.eu/parrot/parrot
https://code.google.com/p/wsmls/wiki/OntologyNamespaces
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4.3 Incorporating Quality Aspects in the Semantic Annotations 

The ENVISION simple use case presented in Deliverable 4.2 is extended in the current section 
to illustrate the possible benefits of a quality-aware service annotation. The ENVISION simple 
use case is briefly summarized before the presentation of the modifications and extensions. 
Note that this does not affect the semantically-enabled service discovery method developed in 
Work Package 5 (see also Deliverable 5.2).   

4.3.1 ENVISION Simple Use Case 

 

Figure 18 - Web services used within the Simple Use Case (taken from D4.2) 

ENVISION simple use case: in this scenario, there are three web services available: one Sensor 
Observation Service (SOS) which gives groundwater level observations for France using 
sensors providing piezometer measurements; one Web Feature Service (WFS) which returns 
CORINE (Coordination of Information on the Environment) land cover data of urban fabrics for 
France; and one Web Processing Service (WPS) which implements a process called 
DroughtClassifierAlgorithm. This algorithm calculates areas in potential risk of drought in France. 
The algorithm is based on the idea of setting a threshold for groundwater level and considering 
that levels above the threshold indicate risk of drought. The algorithm is a toy example for the 
simple use case, and aims at simulating an environmental model for drought prediction.   

Extension of the use case: in this deliverable, it is assumed that 7 services are available: 1 WFS, 
1 WPS and 5 SOSs. The WFS and the WPS are identical to the ones presented in the 
ENVISION simple use case. Two SOSs are available which deliver groundwater level 
observations. One of the SOS (hereafter called SOS1) delivers observations once a month, 
whereas the second SOS (henceforth called SOS2) provides groundwater level observations 
every 2 weeks. The remainder of the SOSs (SOS3, SOS4 and SOS5) delivers data about 
temperature in France. A meteorologist intends to compose the different services to obtain a 
monthly simulation of risk of drought in France. For that she needs to find the best SOS which 
corresponds to her task. 
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4.3.2 Quality-aware Semantic Annotation of Web Services 

In [5], the authors distinguish between two phases of a service discovery process. In the first 
phase, the requester discovers the service based on its functional aspects, i.e. what the service 
does11. The first phase ensures that the requester is provided with different services that meet 
her basic requirements. In the current scenario, the first phase ensures that only services 
providing water level observations are retrieved. After this stage of the discovery process, the 
meteorologist is left with SOS1 and SOS2.  

The second phase of the service discovery process helps to identify the most-appropriate 
service for the task at hand. As noted in [5], the second phase accounts for the quality of each 
service returned in the first phase. In the scenario introduced above, the second phase of the 
discovery process helps to discard SOS2 and retain SOS1, the web service that is the most 
appropriate for the task of the meteorologist. 

The guidelines for semantic annotation presented in Deliverable 4.2 address essentially 
functional requirements of web services (first phase of the discovery process). As a complement 
to this, the current section addresses non-functional requirements of web services (second 
phase of the discovery process). Two aspects of non-functional requirements are distinguished: 
those that refer to quality of the web service itself, and those that have to do with the quality of 
the inputs/outputs of the web services. Examples of the former are response time, reliability, 
robustness, and more generally, non-functional properties of web services presented in [3-4]. 
Examples of the latter are spatial data quality components such as data accuracy, data 
resolution, and data completeness (see [8] for an introduction to spatial data quality 
components). 

From the foregoing paragraph, a quality-aware service annotation involves two features (see 
Figure 19): an extension of the service model with service quality components, and an extension 
of the data model with spatial data quality components. Figure 19 presents the service model 
introduced in Deliverable D4.2 extended with three concepts: the ServiceQualityComponent, the 
OperationQualityComponent (both useful for the semantic description of web service quality 
aspects), and the MessageQualityComponent (useful for the semantic description of data quality 
aspects).  

 

  

                                                

11
 For instance, functional aspects of the SOSs introduced earlier are ‘provide water level observations’ (for SOS1 

and SOS2) and ‘provide temperature observations’ (as regards SOS3, SOS4 and SOS5). 
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Figure 19 - Service annotation elements from Deliverable D4.2 extended with quality components of datasets 
as well as quality components of services. 
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5 Conclusions 

This concludes Deliverable 4.6 as final report on the components used in the ENVISION project 
for the annotation management. This deliverable focussed on updates performed during the last 
year of the project. Introductions into the various components, including guides how to use the 
various functionalities, have been given in the Deliverables 4.1, 4.2, 4.3 and 2.2, 2.3, and 2.4.  

The innovative software implemented for the management of ontologies and annotations within 
the ENVISION project successfully met the requirements and objectives. The ontologies support 
a cross-lingual discovery and annotation of any type of Web service. The generic approach 
based on the translation into Service/Data Models allows for supporting any resource accessible 
on the Web. The user-friendly annotation editor, combined with a multi-lingual discovery of key 
terms in the domain ontologies, enable domain experts to link the data models to the according 
domain vocabulary. Using simple RDF-based encodings of the ontologies ensure the support by 
other popular Semantic Web tools. 

This discussion does not conclude the potential research opportunities and improvements for the 
semantically enabled discovery and integration of geospatial Web services. Semantic 
Annotation, while greatly improved with the presented simplified service models and a user-
friendly annotation editor, is unfortunately still a highly complex subject. Cryptic data model 
definitions are real and a challenge for software developers or GIS users tasked with the 
integration ofthird-party data sources. The choice of attributes (and their identifiers) lies in the 
responsibility of data providers. These are, at least for the presented approach, also the main 
users of the Semantic Annotation editor. It remains to be seen if data providers, without 
legislative pressure such as the European INSPIRE directive, are willing to invest time and 
resources to improve the descriptions of the provided data and processing services. The same 
can be said for the creation of the domain vocabularies used for the semantic annotations. They 
are supposed to represent the vocabulary experts within one domain commonly agree upon. But 
experience has shown that this is rarely the case. Ontology Engineering is costly and does not 
typically result in ontologies which can be reused without further adaptations in other scenarios. 
Future work for semantic annotations should thus investigate how the semantic annotation 
procedure can be supported by innovative techniques such as automated ontology alignment. 
The ontology engineering process can be performed in a semi-automatic manner, using data 
mining techniques such as latent semantic indexing to automatically capture a domain’s key 
vocabulary and expose it as ontology.  
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