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Executive Summary

In this deliverable we focus on the plugin itself, its functionalities and its uses. An exhaustive description of
the ontology customization process is presented in the previous deliverable ((DDM™07], [BDS'08], [BS09])
This deliverable accompanies two software outputs in the form of a plugin for the NeOn Toolkit:

(i) SAIQL plugin

(i) Customization plugin.
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Chapter 1

Introduction

This deliverable is the last part of the work on the ontology customization task. In [DDM*07] we described
the state of the art for customization techniques and we presented several use cases where they could be
applied. This state of the art highlights two main ways to customize ontologies at the graphical level and
draw the attention of the user to a specific part of the ontology, this approach is preferred by [KS03] in the
fish eye projection. Another means of customization is using algebra operators to change the structure of the
ontology as [Wie94]. Afterward, in [BDS™08] we proposed a method in between those two, using a query
engine to evaluate customized views similar to the idea developed by J.F. Brinkley in [LTD06] and refined
later in [LTDFO7]. The previous deliverable [BS09] presents a first implementation of the customization tool;
now this deliverable shows the final tools for ontology customization. The first part will introduce the use case
where ontology customization plays a role, while the second part will show how to use the plugin in the case
study situations.

1.1 The place of customization in WP4

We also mentioned in the previous works that a good visualization of ontologies is an important aspect of
ontology construction tools. From the user studies made in D4.1.1 [DMG™06], visualization supported by
the existing tools is rather poor, being too general and providing limited support for problem-specific needs.
Concatenating visualization techniques with ontology customization operators (e.g., the one for pruning, de-
scribed in the previous deliverable) may help to show only the relevant, more focused parts of ontologies,
rather than showing the entire graphs with potentially thousands of nodes. Thus, a good level of detail in
visualizing can be offset by showing only a customized ontology view - an approach that clearly comple-
ments the techniques for context-sensitive visualization that strive to show large and networked ontologies
by abstracting the level of visualized details.

Access control presented in [DKGT07] and [Dzb09] benefits clearly from the customization technique for
creating a customized view of an ontology. Those views represent the amount of information that the user
is allow to access. In order to specify the view definition the administrator can use the customization tools
presented in this deliverable with specific templates. The solution proposes to pre-compute a set of views,
each of those views corresponding to a possible authorized access to the original ontology.

1.2 Relationship of this work to the other NeOn work packages

Obviously, since customization relates to such aspects as context or modularization, this work is related
to other work packages in the NeOn project. In particular, we highlight a few points of overlap and where
potential interactions can be found with the other work packages. First, one particular form of creating
networked ontologies investigated in WP1 is their modularization. An ontology module is seen as a tuple
of imported ontologies, certain import and export interfaces, and a set of mappings. Formal models of
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modularization techniques have been presented in [dHRT07].

Relationship to WP2 is less obvious, however, in the process of ontology customization we use templates,
which can be filled in with a concrete input from the user or which can be bootstrapped and executed on
a user profile. In other words, these defined queries may be seen as a specific type of "ontology pattern ",
albeit using those templates less as "ontology design patterns ", and more in the role of a driver for simplifying
views on an ontology. In WP2 the research focus on a more generic set of patterns; mainly on those used
during ontology design phase [Gan05].

With respect to research done in WPS3, the relationship is somewhat clearer. Customizing an ontology by
adjusting what is shown to a particular user (e.g., by pruning unnecessary nodes and branches) can, prag-
matically, be seen as bringing and ontology into the context of a particular user. Even more importantly, the
selection and use of particular templates by a given group of users may be seen as a valid contextual mod-
ifier for segmenting users into groups and for automatically constructing user profiles. The added value of
our work is that SAIQL queries represent user preferences in terms of procedural knowledge, i.e., how they
prefer to interact with a given ontology; whereas the majority of other user profiling techniques is focusing on
what the user interacts with.

2006-2010 (© Copyright lies with the respective authors and their institutions.
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Chapter 2

Use Case for Ontology Customization

2.1 WP7 use case - view by language

Multilingual ontologies may be available in several languages e.g., fisheries ontologies described in[CG07]
contain three or four languages. AGROVOC is annotated with sixteen languages, although for common
applications not all of them are used. It is then useful to select only the languages used for the specific
application at hand.

Most of the reference data is available in more than one language, usually English, French and Spanish.
Often, two or three names are available in each language, such as a “short name,” a “long name” and an
“official name.” In all cases, names are established on the basis of international agreements which result in
a 1-to-1 correspondence between languages. They rendered each name (either short, long or official) by
means of data-type properties, endowed with an RDF label xml:lang corresponding to the language at hand.
The two-digit ISO codes of the language are also kept in the name of properties (as in “hasNameShortFR”) in
order to ease the visualization of properties by human editors and to stay close to existing practices adopted
in FAO.

This multiplication of different languages and different types of names has an undesirable effect. It makes
the ontology size bigger which can slow down the application for no reason (cf table2.1). In this table, we see
the advantage of having a view on the ontology which considers only the language the user need.

Languages Selected Size
EN' 39 MB
EN + TH? 53 MB
EN + TH + FR® 65 MB
EN + TH + FR + ES* 79 MB
EN+ TH + FR + ES + AR® 92 MB
EN+ TH + FR + ES + AR + ZH® 110 MB
EN+TH +FR + ES + AR + ZH + JA” | 130 MB

Table 2.1: size of agrovoc following different languages, ontology from Mars 2009
This use case is strongly dependent on the user who is choosing the type of name and the languages the
ontology is shown in, reflecting the preferences of the user. It is for this reason that this use case can only
be handled by the customization plug-in.

2.2 WP8 Nomenclature use case - view by domain

The main requirements of the Semantic Nomenclature case study are described in [GPDM™06] and
[GPDLHO07]. Although there is a lack of an international standard to describe drugs, in recent years we
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have been witnesses of the increased attention of the health domain towards what is called Semantic In-
teroperability in eHealth. One of the key determinants for the success of the Semantic Interoperability is to
have a common description of drugs. To address this, our partner, Atos, proposes the Nomenclature Ontol-
ogy Network. This network is composed of general, domain and application ontologies. The Nomenclature
Ontology Network is shown in the figure2.1 where the reader can see the different ontologies used and their
different types. We see from this figure that Galen[RRP96] is used as a domain ontology.

Let’s consider the case of a laboratory which produces cardiac medication. Galen provides more information
than is needed by this user; only the axioms related to “Cardiac Pathology” would be interesting for him. We
will see in the next chapter how to handle this case.

ATC R
e Y }% _

ATC N, ety By TMES N
5 Semrntic

ADrugOnte,

Figure 2.1: Nomenclature Ontology Network

2006-2010 (© Copyright lies with the respective authors and their institutions.
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Chapter 3

Ontology Customization Plugin

The previous deliverable [BS09] described the process and the architecture of the ontology customization
plugin'. We explained how to build a customized view from an ontology and a view definition. The major
deficiency in the previous version of the plugin was identified, which is the process of acquiring the view
definition. It was noted that this step of the customization process could make the user uncomfortable with
the tools. In the new version of the plugin we therefore focused on the graphical user interface and the
relation to the user. This chapter will first present an overview of what the plugin does. Then we will show
how the plugin can be used in the different use cases in FAO and later in the nomenclature case study. We
will close this chapter by describing the user documentation of this plugin.

3.1 Functional Description

The main purpose of the ontology customization plugin is to propose a simple way to define a customized on-
tology view corresponding to the needs of an ontology engineer using the NeOn Toolkit. The plugin perspec-
tive integrates the ontology relation browser from Isoco by default. While the user is browsing the ontology
he can select classes or properties which might be relevant for him. The user can easily define a customized
view of the ontology from those classes or properties by using the template mechanism presented in the
deliverable [BS09].

Altogether, the plugin supports the following functionalities:

1. Afiltering mechanism using the annotation properties or/and the data-type properties;

2. A customized ontology view builder which proposes a friendly user interface for helping the user to
compose the view definition;

3. A query engine for the query language SAIQL which gives the possibility to execute directly SAIQL
query via the “expert section”.

3.2 Use of the customization plugin in the FAO use case study to evaluate
a customized view of a multilingual ontology

Let’s consider Agrovoc, an ontology that is described in 16 different languages which are rarely used at the
same time by the same user. Figure 3.1 shows how the user can use the ontology customization plugin
to filter the agrovoc? ontology via the language used in the label. The type of ontology customization that
we call filtering enables the user to keep the same ontology structure as the original one. This filter can be

"http://neon-toolkit.org/wiki/Ontology_Custamization
2Please note when we mention Agrovoc in this chapter we refer to a module of 50Mb used in our test.
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(] Customization Perspective - NeOn Toolkit - /lhome/noam/Desktop/NeOnToolkit-2.3.0-B204-base-linux-gtk/NeOnToolkit/workspace
File Edit Navigate Search Project Window Help
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Please select the language of Filter the annotations using the Language label EN

the dlasslabel Filter the annotations using the Language label DE

PT 4
z
.
ES

. 2 v

& Individuals 8 =l

» Filter the ontology using the value of a set of annotation properties

Figure 3.1: Ontology filtering operator

applied to the data-properties and the annotation properties. This filtering operation can be combined with
some other functionalities of the plugin which are shown later in this deliverable.

3.3 Use of the customization plugin in the Nomenclature use case study

The main goal of this section is to show how to create an ontology view which is focusing on a specific region
of the ontology. To achieve this, we will use the example of the Galen ontology used in the nomenclature
use case. We will explain how to make a view focus on the “Cardiac Pathology”. In figure 3.2 you can see
the structure of the Galen ontology and the table 3.1 brings some statistics concerning Galen before the
customization process.

Languages Selected | Size
classes 2,000
class expressions 19,000

Table 3.1: some statistics about the Galen ontology used in the test

Later in this chapter, in section 3.4.2 we will explain the process of defining this customized view. Let us have
a look at the view from the statistic description content shown in table3.2. Here, the view is lighter than the
original ontology and therefore easier to work with than the original ontology. In figure 3.3 we can see that
the path to go from “thing” to “Cardiac Pathology” is shorter in the view in comparison to the original ontology.

2006-2010 (© Copyright lies with the respective authors and their institutions.
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Figure 3.2: Taxonomy of Galen Ontology

Type Number
classes 57
class expressions 1,050

Table 3.2: Some statistics about the view focusing on “Cardiac Pathology”

3.4 User Documentation

3.4.1 How to install it?

If you want to install the Ontology Customization plugin:
1. Within the NeOn-Toolkit open the Help-menu and select the entry Software Updates->Find and Install;
2. Select Search for new features to install in the appearing window and click Next;
3. Then select the NeOn-Toolkit Update Site and click Finish;

4. In the appearing window you can find the Ontology Customization-plugin under the modulariza-
tion/customization category. Select the Customization feature. Click Next and follow the installation
instructions shown by the toolkit.
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Figure 3.3: Taxonomy of the Galen view with “Cardiac Pathology” as the main class

If you want to update from an older version of the Ontology Customization plugin:
1. Within the NeOn-Toolkit open the Help-menu and select the entry Software Updates->Find and Install;
2. Select Search to update the currently installed features in the appearing window and click Finish;

3. If updates are available, select the parts you want to update and click Next and follow the update
instructions shown by the toolkit.

For manual installation, download the latest version of the plugin with all the dependencies (cf. the list below)
from the homepage. After downloading, you have to copy the java archive (.jar) in the folder "Plugins” located
in the NeOn Toolkit’s directory. After manually installing the plugin you have to restart the NeOn-Toolkit.
Dependencies
The customization plugin depends on another plugin

The query engine SAIQL is used to evaluate the view : org.neontoolkit.saiql version 1.0

Ontology Visualization from isoco : org.neontoolkit.ontologyVisualization version 1.2

2006-2010 (© Copyright lies with the respective authors and their institutions.
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3.4.2 How to use the customization via a set of axioms

This function is helping the user to define customized view. First of all the user has to define a project and an
ontology that he wants to customize as shown in figure 3.4 in the top of the plugin view. Afterwards, the user
should specify a namespace for the customized view, either by choosing a namespace or by generating a
new unique namespace by simply clicking on the button next to the field provided. Proceeding, there are two
tabulations in the view, from which the user has to select the second one called “customization via axioms”.
The user should find himself in a similar situation as shown in figure 3.4.

(Tl Customization Perspective - NeOn Toolkit - /fhome/noam/Desktop/NeOnToolkit-2.3.0-B204-base-linux-g

File Edit Navigate Search Project Window Help

*
Zh Ontology Navigator 2~ = B || @& customized View Maker 3
& Myocardium A
@ PurkinjeFibres Customization Plugin

ShortSaphenousvein
B8 smallsaphenousvein
@ symbolicvalueType

8 TopCategory Project: | MNomenclature
¥ @ DomainCategory

» @ Generalisedstructure Ontology Source: | http:/fwww.co-ode.orgfontologies/galen
> @ GeneralisedSubstance Customized View Target: | hirp./www.NewOntol.org/ontology1
B @ ModifierConcept

@ NonNormalCondition Customization via annotations | Customization via axioms |

= @ Organism

7 @ PathologicalCondition | Which method do you prefer to define your customized view? @
v @@ CardiacPathology

@ Acu Ischaemiccai
@ cardiacAsthma

2 . 3 ~ Rapido !
@3 Chroniclschaemicq P
@ HypertensiveCardi
= . select a action to do: # F
@ IschaemicCardiack Assign the variable
@ DigestivesystemPpPath Classes which are sub class of

@ DuodenalPathology Entity:Sotirde: Classes which are equivalent with 2%0
1 i - A3
#CardiacPathology Classes which are disjoint from

|
- EsophagealPathology ™
- _P > I Show related entities Entities which are sub class of Add a new where

'J ik i = = Entities which are equivalent with Eunhiaice
i Entites which are disjoint from
Reset

» For expert !!

Figure 3.4: How to select a class to start the customization process

When the user choosed to expand the “Rapido” view, he will be able to define the view. Now the user can go
through the classes, the properties or the individuals while browsing the ontology, either using the “ontology
relation browser” or the navigator provided by the NeOn Toolkit. Doing so, the selected axiom will change. In
the case of figure 3.4 we want to customize the Galen ontology using the class “Cardiac Pathology”. When
the right class is selected, the user can select different ways of extracting the view. As a next step, the user
should select a variable. Note that the variable will be generated following the type of the entity selected. A
new variable will be added for each axiom. Nevertheless the user has the possibility to reuse, by selecting,
the same variable in different axioms to restrict or to enrich the output view. If the user estimates that the
current definition of the view is complete, the view can be evaluated by pressing the corresponding button
or, in the event that the user wants to add something to the view definition, a simple click on the button “add
axiom to the definition” restarts the previous step to add a new axiom.

In the “expert section” the user can see the generated query using the SAIQL[KSS06] language for OWL-DI
ontology as shown in figure 3.5. With the help of this section the user can easily check whether the query is
what he was expecting. Each change which occurs in one of those sections will automatically be forwarded




D4.2.4 Ontology Customization Plugin

Page 15 of 19

] Customization Perspective - NeOn Toolkit - /home/noam/Desktop/NeOnToolkit-2.3.0-B204-base-linux-gtk/NeOnToolkit/workspace

File Edit Navigate Search Project Window Help

|civ @ @ | #v |

Zh Ontology Navigator &2 . < 5 & customized View Maker 52

| 19 mMyocaraium
@ PurkinjeFibres
@ shortSaphenousvein
@ smallsaphenousvein
@ symbolicValueType
@ TopCategory
v @ DomainCategory
> @ GeneralisedStructure
> @ GeneralisedSubstance
& @ ModifierConcept
@ NonNormalCondition
P> [@ Organism
¥ @ PathologicalCondition
¥ @ CardiacPathology
@ AcutelschaemicCa
@ CardiacAsthma
@ Chroniclschaemic
@ HypertensiveCard
@ IschaemicCardiac
@ DigestiveSystemPatH
DuodenalPathology

| EsophagealPathology ™
< >

'UIndividuaIs S:s’ . = [

Customization Plugin

T |ECush

Project: ‘ Nomenclature

N

Ontology Seurce: ‘ http://www.co-ode.org/ontologies/galen

Iv|

Customized View Target: [ htrp. nwww.Newontol.arg/ontologyl

Customization via annotationsJ Customization via axioms ‘

1 Generate unique IRI

Which method do you prefer to define your customized view? @

+ Rapido !!

~ For expert !!

ICONSTRUCT Individual( 7i0 Type(?X0)); SubClassOf( ?X0 720)
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Figure 3.5: The expert section display of the view definition in the SAIQL syntax

to the other sections. This means that the user can easily switch between the different sections to define the

view.

When the view definition is ready, the user can evaluate it using the “Evaluation” button. The result can take
from a few seconds to several minutes depending on the complexity of the input ontology and the query. The
output ontology will appear in the ontology tree view of the NeOn Toolkit under the namespace given by the
user in the first step of the ontology customization process. Figure 3.6 shows the customized view of Galen
focusing on the class “Cardiac Pathology”. The result can be saved as an ontology in the NeOn Toolkit and
be re-used as an input for another plugin. For example, the user can easily share this new ontology using
the cupboard plugin for NeOn.

2006-2010 (© Copyright lies with the respective authors and their institutions.
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Chapter 4

Conclusion

In this deliverable we have presented two plugins: the SAIQL plugin and the ontology customization plugin.
The SAIQL plugin proposes a new means of querying an ontology to the user of the NeOn Toolkit. This
new language aims at solving queries from the TBox and the ABox at one time. The ontology customization
plugin gives the possibility to generate a customized view. This plugin is a front end user interface to the
SAIQL plugin.

In this deliverable we focused on two use cases where the customization plays a major role. The nomen-
clature use case presents a frequent problem met by laboratories or medicine departments. Ideally, they
would like to work with well used ontologies like Galen; however, ontologies such as Galen are covering
more domains than are required by the user. There is a clear need for these ontologies to be used in sharing
or reusing information, and we have explained in this deliverable why the user must be able to view only that
which is related to his domain.
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