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Executive Summary

In 2005, an activity for benchmarking the interoperability of ontology development tools
was started in Knowledge Web; its goal was to know the current interoperability between
these tools and to improve it.

This deliverable presents the benchmark suites to be used in the experimentation that
is being performed for benchmarking the interoperability of ontology development tools
using RDF(S) as interchange language. The benchmark suites are the following:

e RDF(S) Import Benchmark Suite. It can be used to evaluate the RDF(S) import
functionalities of ontology development tools.

e RDF(S) Export Benchmark Suite. It can be used to evaluate the RDF(S) export
functionalities of ontology development tools.

e RDF(S) Interoperability Benchmark Suite. It can be used to evaluate the inter-
operability between two ontology development tools using RDF(S) as interchange
language.

The deliverable also presents rdfsbs, a Java application that automates part of the ex-
ecution of the benchmarking experiments for the WebODE ontology engineering work-
bench.
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Chapter 1

Introduction

In Knowledge Web, different benchmarking activities are being (and will be) performed
to improve the quality of ontology tools and to learn from the best practices performed
when developing this tools. This allows achieving a great improvement in the quality of
ontology tools and obtaining recommendations not just for the tool developers but also for
the entire community. One of these benchmarking activities is that of the interoperability
of ontology development tools using RDF(S) as interchange language!, that has started in
2005, and to which the content of this deliverable is related.

In the Knowledge Web deliverable 2.1.1 [Wache et al., 2004], an overview of bench-
marking and its main related areas was presented: software experimentation and mea-
surement. Deliverable 2.1.4 [Garcia-Castro et al., 2004] proposed the methodology for
benchmarking ontology development tools being used in the interoperability benchmark-
ing.

This deliverable presents, in Chapter 2, the definitions of the benchmark suites being
used in the Experimentation phase of the interoperability benchmarking and guidelines on
how to use these benchmark suites. The first definition of the benchmark suites underwent
a consensus process. Therefore, the benchmark suites presented in this deliverable are the
updated and improved versions of the first benchmark suites, according to the changes
proposed by the benchmarking participants.

The benchmark suites here presented can be used by tool developers to evaluate the
RDEF(S) import and export capabilities of their tools, and the interoperability between their
tools and other tools using RDF(S) as ontology interchange language. These benchmark
suites can also be used by end users of the tools to help them to choose between several
tools, as executing the benchmark suites does not require to have a deep knowledge about
the tools.

During the experimentation, the execution of the benchmark suites was performed
mainly manually. Nevertheless, a Java application was developed at the UPM in order to

Thttp://knowledgeweb.semanticweb.org/benchmarking _interoperability/
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1. INTRODUCTION

automate the execution of the benchmark suites for the WebODE ontology engineering
workbench [Arpirez et al., 2003]. Chapter 3 presents this application as an example on
how to automate the execution of the benchmark suites and is intended to serve as an
inspiration for further implementations for other systems.

Finally, Appendices A.1 and A.2 include the complete definition of the benchmark
suites.

2 26. January, 2006 KWEB/2004/D2.1.5/v1.2



Chapter 2

Benchmark suites for evaluating
interoperability

This chapter presents the benchmark suites that are being used in the benchmarking of the
interoperability of ontology development tools using RDF(S) for ontology interchange.

Evaluating the interoperability of ontology development tools using RDF(S) for ontol-
ogy interchange requires that the importers and exporters from/to RDF(S) of these tools
work accurately in order to interchange ontologies correctly. Therefore, this evaluation
includes two consecutive steps:

e To evaluate the RDF(S) importers and exporters of ontology development tools us-
ing the RDF(S) Import Benchmark Suite (presented in Section 2.1) and the RDF(S)
Export Benchmark Suite (presented in Section 2.2) respectively.

e To evaluate the ontology interchange between ontology development tools using
the RDF(S) Interoperability Benchmark Suite (presented in Section 2.3).

Different benchmark suites must be used for evaluating the import and the export
from/to RDF(S). The reason of this is that the ontologies to consider when evaluating the
import of ontologies from RDF(S) to an ontology development tool and the ontologies to
consider when evaluating the export of ontologies from an ontology development tool to
RDF(S) must be modelled according to different knowledge models: the RDF(S) knowl-
edge model in the case of the import and a common knowledge model of the ontology
development tools in the case of the export. For example, in ontology development tools
both object and datatype properties can be used for modelling ontologies while in RDF(S)
only properties can be used. If the tools to evaluate were RDF(S)-based, only one bench-
mark suite should be defined, as the knowledge models of the tools and RDF(S) would
be the same. Nevertheless, this is not the case when considering ontology development
tools.

When evaluating the export and the interoperability, as the knowledge model taken

3



2. BENCHMARK SUITES FOR EVALUATING INTEROPERABILITY

into account for defining the ontologies has been a common knowledge model of the
ontology development tools, the ontologies to consider are the same. Nevertheless, the
benchmark suites are different as their intended use, their input, their results, and the
process to follow for executing them are different.

The three benchmark suites presented in this chapter follow the same structure, as they
were designed according to the same general requirements. These requirements state that
the benchmark suites must:

e Be simple and interpretable, providing different ways of representing the bench-
marks: in natural language, in the RDF/XML syntax, graphically, etc.

e Be easy to use by both ontology tool users and developers.

e Be defined at a high level of abstraction, so they are not biased towards a certain
tool or tools.

e Represent the different structures of ontologies commonly used when developing
ontologies.

2.1 RDF(S) Import Benchmark Suite

The RDF(S) Import Benchmark Suite is a benchmark suite that can be used to evaluate the
RDEF(S) import functionalities of Semantic Web tools. Altough it was developed having
in mind ontology development tools, it can be used to evaluate any other tool capable of
importing RDF(S).

The RDF(S) Import Benchmark Suite is composed of 82 benchmarks that check the
correct import of RDF(S) ontologies. These benchmarks can be of two types, those that
depend on the RDF(S) knowledge model, and those that depend on the RDF(S) syntax
chosen:

e Benchmarks that depend on the knowledge model. These benchmarks check the
correct import of RDF(S) ontologies that model simple combinations of the compo-
nents of the RDF(S) knowledge model. The RDF(S) components considered in this
benchmark suite are the most frequently used for modelling ontologies in ontology
development tools: rdfs:Class, rdf: Property, rdfs:Literal, rdf:type, rdfs:subClassOYf,
rdfs:subPropertyOf, rdfs:domain, and rdfs:range; not dealing with the rest of the
RDF(S) components. This group of benchmarks is classified in the following cate-
gories:

— Class benchmarks
— Metaclass benchmarks

— Subclass benchmarks

4 26. January, 2006 KWEB/2004/D2.1.5/v1.2



D2.1.5 Tools and benchmark suites IST Project IST-2004-507482

Class and property benchmarks

Single property benchmarks

Subproperty benchmarks

Property with domain and range benchmarks

Instance benchmarks

Instance and property benchmarks

e Benchmarks that depend on the syntax. These benchmarks check the correct
import of RDF(S) ontologies with the different variants of the RDF/XML syntax,
as stated in the RDF/XML specification. This group of benchmarks is classified in
the following categories:

— URI reference benchmarks
— Empty node benchmarks

— Multiple properties benchmarks

Types node benchmarks

String literal benchmarks

Blank node benchmarks

Language identification benchmarks

The method followed for defining the RDF(S) Import Benchmark Suite is described
in [Garcia-Castro and Gémez-Pérez, 2005].

Appendix A.l includes the complete definition of the RDF(S) Import Benchmark
Suite. Each benchmark is defined according to:

e An identifier for tracking the different benchmarks.
e A description of the benchmark in natural language.
e A graphical representation of the ontology to be imported in the benchmark.

e A file containing the ontology to be imported in the RDF/XML syntax.

The RDF(S) Import Benchmark Suite definition is available in a public web page',
all the RDF(S) files to import can be downloaded from a single file?, and templates are
provided for collecting the execution results®.

In order to execute the benchmarks, the steps to follow are:

Thttp://knowledgeweb.semanticweb.org/benchmarking_interoperability/
rdfs_import_benchmark _suite.html

Zhttp://knowledgeweb.semanticweb.org/benchmarking_interoperability/files/import_files.zip

3http://knowledgeweb.semanticweb.org/benchmarking_interoperability/templates/
RDFS_Import_Benchmark_Suite_Template.xls

KWEB/2004/D2.1.5/v1.2 26. January, 2006 5



2. BENCHMARK SUITES FOR EVALUATING INTEROPERABILITY

1. To model into the tool the expected ontology resulting from importing the RDF(S)
ontology.

2. To import the file with the RDF(S) ontology into the tool.

3. To compare the imported ontology with the expected ontology and to check whether
they are the same.

Although these steps can be performed manually, some automatic means of perform-
ing them (or part of them) is highly advised when dealing with many benchmarks, espe-
cially for comparing the expected and imported ontologies.

The evaluation criteria used for the benchmark suite are:

e Modeling (YES/NO). The tool is able to model the ontology components described
in the benchmark.

e Execution (OK/FAIL). The execution of the benchmark is normally carried out
without any problem, and the tool always produces its expected result. In the case
of a failed execution, further information is required:

— The reasons for failing the benchmark execution.

— If the tool was corrected to pass a benchmark, the changes performed.

¢ Information added or lost. The information added or lost in the ontology inter-
change when executing the benchmark.

2.2 RDF(S) Export Benchmark Suite

The RDF(S) Export Benchmark Suite is a benchmark suite that can be used to evaluate the
RDEF(S) export functionalities of Semantic Web tools. Altough it was developed having
in mind ontology development tools, it can be used to evaluate any other tool capable of
exporting to RDF(S).

The RDF(S) Export Benchmark Suite is composed of 66 benchmarks that check the
correct export of ontologies to RDF(S). These benchmarks can be of two types, those that
depend on the knowledge model of the tools, and those that depend on the restrictions of
RDF(S) for representing certain characters in URIs:

e Benchmarks that depend on the knowledge model. These benchmarks check
the correct export to RDF(S) of ontologies that model simple combinations of the
components of the knowledge model of the tools. The components considered in
these benchmarks are the most frequently used for modelling ontologies in ontol-
ogy development tools, and are present in the knowledge models of these tools:

6 26. January, 2006 KWEB/2004/D2.1.5/v1.2
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classes and class hierarchies, object and datatype properties, instances, and literals;
not dealing with the rest of the components specific to each tool. This group of
benchmarks is classified in the following categories:

— Class benchmarks

— Metaclass benchmarks

— Subclass benchmarks

Class and object property benchmarks

Class and datatype property benchmarks

Object property benchmarks

Datatype property benchmarks

Instance benchmarks

Instance and object property benchmarks

Instance and datatype property benchmarks

e Benchmarks that depend on character restrictions. These benchmarks check the
correct export to RDF(S) of ontologies with concepts and properties whose names
include characters that are not allowed for representing RDF(S) or XML URIs. This
group of benchmarks is classified in the following categories:

— Concepts and properties whose names start with a character that is not a letter

b

or’_
— Concepts and properties with spaces in their names

— Concepts and properties with URI reserved characters in their names (’;’, °/’,

,?” ’:”’@7’ ’&” ’:” ’+” ,$” ”’)
— Concepts and properties with XML delimiter characters in their names (’j’,
,Z’” ’#” ’%” ””)

The method used to define this benchmark suite is similar to the one used for defining
the RDF(S) Import Benchmark Suite [Garcia-Castro and Gémez-Pérez, 2005].

Appendix A.2 includes the complete definition of the RDF(S) Export Benchmark
Suite. Each benchmark is defined according to:

An identifier for tracking the different benchmarks.

A description of the benchmark in natural language.

A graphical representation of the ontology to be imported in the benchmark.

The instantiation of the ontology described in the benchmark for the tool, using
the vocabulary and the components of the tool.

KWEB/2004/D2.1.5/v1.2 26. January, 2006 7



2. BENCHMARK SUITES FOR EVALUATING INTEROPERABILITY

The RDF(S) Export Benchmark Suite definition is available in a public web page* and
templates are provided for collecting the execution results”.

In order to execute the benchmarks, the steps to follow are:

1. To define in RDF(S) the expected ontology resulting from exporting the ontology.
2. To model into the tool the ontology described in the benchmark.
3. To export the ontology modelled using the tool to RDF(S).

4. To compare the exported RDF(S) ontology with the expected RDF(S) ontology to
check whether they are the same.

Although these steps can be performed manually, some automatic means of perform-
ing them (or part of them) is highly advised when dealing with many benchmarks, espe-
cially for comparing the expected and exported ontologies.

The evaluation criteria used for the benchmark suite are:

e Modeling (YES/NO). The tool is able to model the ontology components described
in the benchmark.

e Execution (OK/FAIL/N.E.). The execution of the benchmark is normally carried
out without any problem, and the tool always produces its expected result. As there
may be a benchmark that defines an ontology that cannot be modelled in a certain
tool, the result can also be N.E. (Non Executed) meaning that, as the tool cannot
model the ontology, the benchmark cannot be executed. In the case of a failed
execution, further information is required:

— The reasons for failing the benchmark execution.

— If the tool was corrected to pass a benchmark, the changes performed.

e Information added or lost. The information added or lost in the ontology inter-
change when executing the benchmark.

2.3 RDF(S) Interoperability Benchmark Suite

The RDF(S) Interoperability Benchmark Suite is a benchmark suite that can be used to
evaluate the interoperability of Semantic Web tools using RDF(S) as interchange language

“http://knowledgeweb.semanticweb.org/benchmarking_interoperability/
rdfs_export_benchmark _suite.html

>http://knowledgeweb.semanticweb.org/benchmarking_interoperability/templates/
RDFS_Export_Benchmark_Suite_Template.xls

8 26. January, 2006 KWEB/2004/D2.1.5/v1.2
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by testing the interchange of ontologies, from one origin tool to a destination one, and
vice versa. Altough it was developed having in mind ontology development tools, it can
be used to evaluate any other tool capable of importing from and exporting to RDF(S).

The RDF(S) Interoperability Benchmark Suite is composed of 66 benchmarks that
check the correct interchange of ontologies between two tools. The benchmark suite
considers the interchange of a common core of the knowledge modelling components
most frequently used for modelling ontologies: classes and class hierarchies, object and
datatype properties, instances, and literals. As these components are the same as those
in the RDF(S) Export Benchmark Suite, the definition of the RDF(S) Interoperability
Benchmark Suite is identical to the RDF(S) Export Benchmark Suite, as presented in
Appendix A.2.

The RDF(S) Interoperability Benchmark Suite definition is available in a public web
page® and templates are provided for collecting the execution results’. In the case of eval-
uating the interoperability from the tools that have already executed the RDF(S) Export
Benchmark Suite, a file can be downloaded which contains the RDF(S) files exported by
these tools®.

In order to execute the benchmarks, the steps to follow are:

1. To define in the destination tool the expected ontology resulting from interchanging
the ontology.

2. To model into the origin tool the ontology described in the benchmark.
3. To export the ontology modelled using the origin tool to RDF(S).
4. To import the RDF(S) file exported by the origin tool into the destination tool.

5. To compare the interchanged ontology with the expected ontology and to check
whether they are the same.

Although these steps can be performed manually, some automatic means of perform-
ing them (or part of them) is highly advised when dealing with many benchmarks, espe-
cially for comparing the expected and interchanged ontologies.

The evaluation criteria used for the benchmark suite are:

e Modeling (YES/NO). The tool is able to model the ontology components described
in the benchmark.

®http://knowledgeweb.semanticweb.org/benchmarking_interoperability/
rdfs_interoperability _benchmark _suite.html

http://knowledgeweb.semanticweb.org/benchmarking_interoperability/templates/
Interoperability Templates.xls

8http://knowledgeweb.semanticweb.org/benchmarking_interoperability/stage_1 _results/
RDFS Exported Files.zip

KWEB/2004/D2.1.5/v1.2 26. January, 2006 9



2. BENCHMARK SUITES FOR EVALUATING INTEROPERABILITY

10

e Execution (OK/FAIL/N.E.). The execution of the benchmark is normally carried
out without any problem, and the tool always produces its expected result. As there
may be a benchmark that defines an ontology that cannot be modelled in a certain
tool, the result can also be N.E. (Non Executed) meaning that, as the tool cannot
model the ontology, the benchmark cannot be executed. In the case of a failed
execution, further information is required:

— The reasons for failing the benchmark execution.

— If the tool was corrected to pass a benchmark, the changes performed.

e Information added or lost. The information added or lost in the ontology inter-
change when executing the benchmark.

26. January, 2006 KWEB/2004/D2.1.5/v1.2



Chapter 3

Automating the execution of the
experiments for WebODE

The rdfsbs Java application was developed to diminish the effort needed for executing
the benchmark suites over the WebODE ontology engineering workbench! and to provide
an easy execution of these benchmark suites. This application allows to automatically
perform most of the benchmarking experimentation in WebODE.

Although this application can be only used with WebODE, it can serve as an inspira-
tion for automating the execution of the benchmark suites on other systems.

The tasks that the rdfsbs application automates are the following:

To import RDF(S) files into WebODE.

To export WebODE ontologies to RDF(S) files.

To create text files describing all the components of ontologies for comparing on-
tologies, so as to avoid the manual inspection of the ontologies using WebODE.

To create in WebODE the ontologies described in the benchmarks using WebODE’s
ontology management API.

The rdfsbs application is specific to WebODE, as it uses WebODE’s ontology man-
agement API for creating ontologies and ontology descriptions and for importing and
exporting ontologies.

"http://webode.dia.fi.upm.es/

11



3. AUTOMATING THE EXECUTION OF THE EXPERIMENTS FOR WEBODE

3.1 Software requirements

The requirements for executing the rdfsbs application are those required when the WebODE
system is running, and these are the following:

e Windows 2000/XP

Java14.2

Oracle 8.1.7

Minerva version 1 build 15

WebODE version 2 build 110

3.2 Running the rdfsbs application

The source code of the rdfsbs application can be downloaded from the Knowledge Web
portal®. Using the application does not require a specific installation but just to compile
the source code.

rdfsbs is a command-line application. It requires one argument that can be either
-import or -export. If executed with the -import argument, it executes the benchmarks
of the RDF(S) Import Benchmark Suite, and if executed with the -export argument, it
executes the benchmarks of the RDF(S) Export Benchmark Suite. In the case of inserting
a wrong argument or an incorrect number of arguments, it exits with an error message and
shows how to use it:

Usage: RunBenchmarks <argument>
—import : Run RDF (S) import benchmarks
—export : Run RDF (S) export benchmarks

3.3 Using the rdfsbs application in the benchmarking

This section describes how the rdfsbs application can be used to perform the different
experiments required in the interoperability benchmarking.

The steps to follow for executing the RDF(S) Import Benchmark Suite are the follow-
ing:

http://knowledgeweb.semanticweb.org/semanticportal/rdfsbs_v1.0_source.zip

12 26. January, 2006 KWEB/2004/D2.1.5/v1.2
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1. To define in natural language the expected ontologies resulting from importing the
RDF(S) files.

2. To execute the rdfsbs application with the -import argument. The application im-
ports the RDF(S) files into WebODE and, for each imported ontology, it creates a
text file with the description of this imported ontology.

3. To manually compare the description of the imported ontologies with the expected
ontologies defined in natural language and to check whether they are the same.

The steps to follow for executing the RDF(S) Export Benchmark Suite are the follow-
ing:

1. To define in RDF(S) the expected ontologies resulting from exporting the ontologies
defined in the benchmarks.

2. To execute the rdfsbs application with the -export argument. The application cre-
ates the ontologies described in the benchmarks into WebODE and exports these
ontologies to RDF(S) files.

3. To manually compare the exported RDF(S) ontologies with the expected RDF(S)
ontologies to check whether they are the same.

The steps to follow for executing the RDF(S) Interoperability Benchmark Suite are
the same that for executing the RDF(S) Import Benchmark Suite. In the RDF(S) Inter-
operability Benchmark Suite the RDF(S) files to import are those that were previously
exported to RDF(S) by the other tools.

KWEB/2004/D2.1.5/v1.2 26. January, 2006 13



Appendix A

Definition of the benchmark suites

A.1 RDF(S) Import Benchmark Suite

The 82 benchmarks that compose the RDF(S) Import Benchmark Suite are defined in
Table A.1.

Table A.1: Definition of the import benchmarks

Id | Description Graphical
representation

@

Class benchmarks
101 | Import just one class

102 | Import several classes with no properties between
e (e (e

Metaclass benchmarks
103 | Import one class that is instance of another class,
being this last class instance of a third one

Cl1
iko
C2

(OK]

14
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Table A.1 — continued from previous page

Id | Description Graphical
representation
104 | Import one class that is instance of several classes
) (@
iko iko

105 | Import several classes that are instance of the same

class @

106 | Import one class that is instance of another class
and viceversa

107 | Import just one class that is instance of himself

iko
Cl
Subclass benchmarks
108 | Import one class that is subclass of another class,
being this last class subclass of a third one ol
SC
C2
SC
C3

109 | Import one class that is subclass of several classes

KWEB/2004/D2.1.5/v1.2 26. January, 2006 15



A. DEFINITION OF THE BENCHMARK SUITES

Table A.1 — continued from previous page

Id

Description

Graphical
representation

110

Import several classes that are subclass of the same
class

73
o

@)
)
@g

I11

Import one class that is subclass of another class
and viceversa, forming a cycle

ol

112

Import just one class that is subclass of himself,
forming a cycle

»
o

@b

Class and property benchmarks

I13

Import one class that has a property with another
class. The property is supposed to be defined with
a domain and a range of some metaclass of the
classes (such as rdfs:Class)

zg

114

Import one class that has the same property with
several classes. The property is supposed to be de-
fined with a domain and a range of some metaclass
of the classes (such as rdfs:Class)

vl
—_

)-U
—

I15

Import several classes that have the same property
with the same class. The property is supposed to be
defined with a domain and a range of some meta-
class of the classes (such as rdfs:Class)

o~
_

]
—

16
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Table A.1 — continued from previous page

Id

Description

Graphical
representation

116

Import just one class that has a property with itself.
The property is supposed to be defined with a do-
main and a range of some metaclass of the classes
(such as rdfs:Class)

Pl
Cl ;

117

Import just one class that has a property with a lit-
eral. The property is supposed to be defined with
a domain and a range of some metaclass of the
classes (such as rdfs:Class)

P1
o i 1

118

Import just one class that has the same property
with several literals. The property is supposed to
be defined with a domain and a range of some
metaclass of the classes (such as rdfs:Class)

P et 1

PI™ “Literal 2”

Single property benchmarks

119

Import just one property

120

Import several properties

Subproperty benchmarks

121

Import one property that is subproperty of another
property that is subproperty of a third one

KWEB/2004/D2.1.5/v1.2
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Table A.1 — continued from previous page

Id | Description Graphical
representation

122 | Import one property that is subproperty of several
properties

~
)

%)
o

%)
al

123 | Import several properties that are subproperty of
the same property

%)
o

%)
sl

I
)

124 | Import one property that is subproperty of another
property and viceversa

5

125 | Import just one property that is subproperty of

himself S

@
[e—y
o)

Property with domain and range benchmarks

126 | Import just one property that has as domain a re-
source and as range another resource, without the
resource definitions

s

127 | Import just one property that has as domain a class,
with the class defined in the ontology

: @
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Table A.1 — continued from previous page

Id

Description

Graphical
representation

128

Import just one property that has as domain several
classes, with the classes defined in the ontology

129

Import several properties that have as domain the
same class, with the class defined in the ontology

130

Import just one property that has as domain
rdfs:Class

131

Import several properties that have as domain
rdfs:Class

132

Import just one property that has as range a class,
with the class defined in the ontology

133

Import just one property that has as range several
classes, with the classes defined in the ontology

eH
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Table A.1 — continued from previous page

Id

Description

Graphical
representation

134

Import several properties that have as range the
same class, with the class defined in the ontology

rdfs:Literal

I35 | Import just one property that has as range
rdfs:Class
136 | Import several properties that have as range
rdfs:Class
DI
r r
I37 | Import just one property that has as range
rdfs:Literal
138 | Import several properties that have as range

20
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Table A.1 — continued from previous page

Id | Description Graphical
representation

139 | Import just one property that has as domain a class

and as range another class, with the classes defined

in the ontology @

dr

140 | Import just one property that has as domain a class

and as range several classes, with the classes de-

fined in the ontology @

dr r

141 | Import just one property that has as domain sev-

eral classes and as range a class, with the classes

defined in the ontology °

d dr

142 | Import just one property that has as domain sev-

eral classes and as range several classes, with the

classes defined in the ontology ; )
143 | Import just one property that has as domain and

range the same class, with the class defined in the

ontology a

KWEB/2004/D2.1.5/v1.2
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Table A.1 — continued from previous page

Id | Description Graphical
representation
144 | Import just one property that has as domain a class
and as range rdfs:Literal, with the class defined in
the ontology
145 | Import just one property that has as domain several
classes and as range rdfs:Literal, with the classes
defined in the ontology
146 | Import just one property that has as domain a class
and as range the XML Schema datatype “string”,
with the class defined in the ontology
147 | Import just one property that has as domain several
classes and as range the XML Schema datatype
“integer”, with the classes defined in the ontology
148 | Import just one property that has as domain
rdfs:Class and as range rdfs:Class ¢
dr
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Table A.1 — continued from previous page
Id | Description Graphical
representation

149 | Import just one property that has as domain
rdfs:Class and as range rdfs:Literal

Instance benchmarks
I50 | Import just one instance of a resource, without the
resource definition e

I51 | Import one class and one instance of the class

iko

I1

I52 | Import several classes and one instance of all of
them

I53 | Import one class and several instances of the class

Instance and property benchmarks
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Table A.1 — continued from previous page

Id | Description Graphical
representation

154 | Import one class and one instance of the class that
has a property with another instance of the same
class, without the property definition

iko iko

IS5 | Import two classes and one instance of one class
that has a property with an instance of the other
class, without the property definition

iko iko

I1 12

I56 | Import one class and one instance of the class that
has a property with a literal, without the property
%1k0

definition
\ 1 W “Literal 17

I57 | Import one class, one property with domain and
range the class, and one instance of the class that
has the property with another instance of the same
class

158 | Import one class, one property with domain and
range the class, and one instance of the class that
has the property with several instances of the class
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Table A.1 — continued from previous page
Id | Description Graphical
representation

159 | Import one class, one property with domain and
range the class, and several instances of the class
that have the property with the same instance of the
class

160 | Import one class, one property with domain and
range the class, and one instance of the class that @

has the property with himself H

161 | Import two classes, one property with domain one
class and range the other class, and one instance of
one class that has the property with an instance of
the other class

162 | Import two classes, one property with domain one
class and range the other class, and one instance
of one class that has the property with several in-
stances of the other class
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Table A.1 — continued from previous page

Id

Description

Graphical
representation

163

Import two classes, one property with domain one
class and range the other class, and several in-
stances of one class that have the property with the
same instance of the other class

164

Import one class, one property with domain the
class and range rdfs:Literal, and one instance of
the class that has the property with a literal

Tiko
‘ 11 w Literal 1

165

Import one class, one property with domain the
class and range rdfs:Literal, and one instance of
the class that has the property with several literals

166

Import one class, one property with domain
the class and range the XML Schema datatype
”string”, and one instance of the class that has the
property with a value

Il |5 “Literal 1”

26
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Table A.1 — continued from previous page
Id | Description Graphical
representation

167 | Import one class, one property with domain the
class and range the XML Schema datatype “in-
teger”, and one instance of the class that has the
property with several integer values

Syntax and abbreviation benchmarks

URI reference benchmarks

168 | Import several resources with absolute URI refer-
ences

169 | Import several resources with URI references rela-
tive to a base URI

170 | Import several resources with URI references
transformed from rdf:ID attribute values

171 | Import several resources with URI references rela-
tive to an ENTITY declaration

Empty node benchmarks

172 | Import several resources with empty nodes

173 | Import several resources with empty nodes short-
ened

Multiple properties benchmarks

174 | Import several resources with multiple properties
I75 | Import several resources with multiple properties
shortened

Typed node benchmarks

I76 | Import several resources with typed nodes

I77 | Import several resources with typed nodes short-
ened

String literal benchmarks

I78 | Import several resources with properties with
string literals

I79 | Import several resources with properties with
string literals as XML attributes

Blank node benchmarks

I80 | Import several resources with blank nodes with
identifier
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Table A.1 — continued from previous page
Id | Description Graphical
representation

I81 | Import several resources with blank nodes short-
ened

Language identification benchmarks

I82 | Import several resources with properties with
xml:lang attributes

A.2 RDF(S) Export and Interoperability Benchmark Suites

The 66 benchmarks that compose the RDF(S) Export Benchmark Suite and the RDF(S)
Interoperability Benchmark Suite are defined in Table A.2.

Table A.2: Definition of the export benchmarks

Id | Description Graphical
representation

S

Class benchmarks
EO1| Export just one class

E02| Export several classes

(e (e

Metaclass benchmarks
EO03| Export one class that is instance of another class
that is instance of a third one
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Table A.2 — continued from previous page

Id | Description Graphical
representation
E04| Export one class that is instance of several classes
) (@
iko iko
EO5| Export several classes that are instance of the same
class
ikko
DI
E06| Export one class that is instance of another class
and viceversa @
EO07| Export just one class that is instance of himself
iko
Cl
Subclass benchmarks
EO8| Export one class that is subclass of another class
that is subclass of a third one
Cl1
SC
C2
SC
C3
E09| Export one class that is subclass of several classes
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Table A.2 — continued from previous page

Id

Description

Graphical
representation

EI0

Several classes that are subclass of the same class

73
o

@)
)
@g

Ell

Export one class that is subclass of another class
and viceversa, forming a cycle

ol

El12

Export just one class that is subclass of himself,
forming a cycle

»
o

@b

Class and object property benchmarks

E13

Export one class that has an object property with
another class. The property is supposed to be de-
fined with a domain and a range of some metaclass
of the classes

zg

El14

Export one class that has the same object prop-
erty with several classes. The property is supposed
to be defined with a domain and a range of some
metaclass of the classes

vl
—_

)-U
—

E15

Export several classes that have the same object
property with the same class. The property is sup-
posed to be defined with a domain and a range of
some metaclass of the classes

o~
_

!
_

30
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Table A.2 — continued from previous page

Id | Description Graphical
representation
E16| Export just one class that has an object property
with itself. The property is supposed to be defined
with a domain and a range of some metaclass of
the class Cl

Class and datatype property benchmarks

E17

Export just one class that has a datatype property
with a literal. The property is supposed to be de-
fined with a domain and a range of some metaclass
of the class

Pl

P1
GOSN TG

E18

Export just one class that has the same datatype
property with several literals. The property is sup-
posed to be defined with a domain and a range of
some metaclass of the class

:
P e 2 |

Datatype property benchmarks

E19

Export just one datatype property

E20

Export several datatype properties

E21

Export just one datatype property that has as do-
main a resource and as range ’String”’, without the
resource definition

E22

Export just one datatype property that has as do-
main a class, with the class defined in the ontology

Cl
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Table A.2 — continued from previous page

Id

Description

Graphical
representation

E23

Export just one datatype property that has as do-
main several classes, with the classes defined in
the ontology

d

E24

Export several datatype properties that have as do-
main the same class, with the class defined in the
ontology

Q‘ @
o

E25

Export just one datatype property that has as range
”String”

@ E

E26

Export several datatype properties that have as
range ~’String”

e w
—_

E27

Export one datatype property that has as domain a
class and as range ”String”, with the class defined
in the ontology

E28

Export one datatype property that has as domain
several classes and as range ”String”, with the
classes defined in the ontology

@o.
9—‘

eo_
@H‘
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Table A.2 — continued from previous page

Id | Description Graphical
representation
E29| Export one datatype property that has as domain
a class and as range the XML Schema datatype
”string”, with the class defined in the ontology °
E30| Export one datatype property that has as domain

several classes and as range the XML Schema
datatype “integer”’, with the classes defined in the
ontology

Object property benchmarks

E31| Export just one object property
)
E32| Export several object properties
E33| Export just one object property that has as domain
a resource and as range another resource, without
the resource definitions
E34| Export just one object property that has as domain

a class, with the class defined in the ontology

Cl
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Table A.2 — continued from previous page

Id

Description

Graphical
representation

E35

Export just one object property that has as domain
several classes, with the classes defined in the on-
tology

E36

Export several object properties that have as do-
main the same class, with the class defined in the
ontology

E37

Export just one object property that has as range a
class, with the class defined in the ontology

E38

Export just one object property that has as range
several classes, with the classes defined in the on-
tology

E39

Export several object properties that have as range
the same class, with the class defined in the ontol-

ogy

E40

Export just one object property that has as domain
a class and as range another class, with the classes
defined in the ontology

eh’

Cl1

34
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Table A.2 — continued from previous page

Id | Description Graphical
representation

E41| Export just one object property that has as do-

main a class and as range several classes, with the

classes defined in the ontology °

dr r

E42| Export just one object property that has as do-

main several classes and as range a class, with the

classes defined in the ontology 0
E43| Export just one object property that has as domain

several classes and as range several classes, with

the classes defined in the ontology ; )

(et (e2)

E44| Export just one object property that has as domain

and range the same class, with the class defined in
the ontology

OB | o

Instance benchmarks

E45| Export just one instance of a resource, without the
resource definition
L R1
M'i‘ko
E46| Export one class and one instance of the class

—
=
=}

1

H
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Table A.2 — continued from previous page

Id | Description Graphical
representation

E47| Export several classes and one instance of all of
them

E48| Export one class and several instances of the class

Instance and object property benchmarks

E49| Export one class and one instance of the class that
has an object property with another instance of the
same class, without the property definition

iko iko
e
I1 Pl 12
E50| Export two classes and one instance of one class
that has an object property with an instance of the
other class, without the property definition
iko iko
I1 o1 ” 12

E51| Export one class, one object property with domain
and range the class, and one instance of the class
that has the property with another instance of the
same class
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Table A.2 — continued from previous page
Id | Description Graphical
representation

E52| Export one class, one object property with domain
and range the class, and one instance of the class
that has the property with several instances of the
class

E53| Export one class, one object property with domain
and range the class, and several instances of the
class that have the property with the same instance
of the class

E54| Export one class, one object property with domain
and range the class, and one instance of the class

that has the property with himself lu
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Table A.2 — continued from previous page

Id | Description Graphical
representation
ES5| Export two classes, one object property with do-
main one class and range the other class, and one
instance of one class that has the property with an @
instance of the other class d !
+ iko 4 iko
I1 o1 12
E56| Export two classes, one object property with do-
main one class and range the other class, and one
instance of one class that has the property with sev-
eral instances of the other class
E57| Export two classes, one object property with do-

main one class and range the other class, and sev-
eral instances of one class that have the property
with the same instance of the other class

Instance and datatype property benchmarks

ES58| Export one class and one instance of the class that
has a datatype property with a literal, without the
property definition @
iko
I | “Literal 17
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Table A.2 — continued from previous page
Id | Description Graphical
representation

ES59| Export one class, one datatype property with do-
main the class and range ”String”, and one instance
of the class that has the property with a literal

E60| Export one class, one datatype property with do-
main the class and range ”String”, and one instance
of the class that has the property with several liter-
als

E61| Export one class, one datatype property with
domain the class and range the XML Schema
datatype “string”, and one instance of the class that
has the property with a value

E62| Export one class, one datatype property with
domain the class and range the XML Schema
datatype “integer”, and one instance of the class
that has the property with several integer values

URI character restrictions
Concepts and properties whose names start with a character that is not a
letter or ’_’

KWEB/2004/D2.1.5/v1.2 26. January, 2006 39



A. DEFINITION OF THE BENCHMARK SUITES

Table A.2 — continued from previous page

Id | Description Graphical
representation

E63| Export an ontology containing two classes
named “lclass” and “2class”, each with one
datatype property of type String named -
datatypePropertyl” and -datatypeProperty2” re-
spectively, and an object property between the

classes named ”.objectProperty”

Concepts and properties with spaces in their names

E64| Export an ontology containing two classes named
“class 17 and “class 27, each with one datatype
property of type String named “datatype property
17 and “datatype property 2 respectively, and an
object property between the classes named “object

property”

Concepts and properties with URI reserved characters in their names
(,;” ’/’, 9?,’ ’:9’ ’@” 9&” ’:9’ ’+” ’$” ”,

E65| Export an ontology containing two classes
named “concept/1” and “concept:1”, each with
one datatype property of type String named
“datatype/property/1” and “datatype=property=2"
respectively, and an object property between the
classes named “object$property”

Concepts and properties with XML delimiter characters in their names
(’x” ,(.,” ,#” b % ’, ””)

E66| Export an ontology containing two
classes named classj1” and class;1”,
each with one datatype property of type
String named  “datatype#property#1”  and
“datatype%property%?2” respectively, and an
object property between the classes named
“object”’property”’
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Related deliverables

A number of Knowledge web deliverables are clearly related to this one:

Project | Number | Title and relationship

KW | D2.1.1 | Survey of scalability techniques for reasoning with ontologies
provided an overview on benchmarking and its main related areas:
software experimentation and measurement. It also presented a
state of the art on the evaluation of ontology technology.

KW | D2.1.4 | Specification of a methodology, general criteria and bench-
mark suites for benchmarking ontology tools presented the
benchmarking methodology that is being used for benchmarking
the interoperability of ontology development tools.
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