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Executive Summary

This deliverable provides a first definition of the Semantic Web Framework and of its
architecture from the requirements identified in D1.2.2.

The architecture of the Semantic Web Framework classifies the different types of
Semantic Web technologies according to their functionalities and represents these
technologies as independent components. It also provides a description of the
functionalities that these components provide and the dependencies between these
components.

The deliverable also includes the description of the semantic functionalities of the
Knowledge Web use cases, as described in D1.1.4 v1, using the Semantic Web
Framework components.
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1 Introduction
By Raul Garcia Castro and M. Carmen Suarez-Figueroa

Semantic Web technology is being used beyond the borders of the research world and is
reaching all kinds of users ranging from companies to individuals. These users, after
discovering the benefits of the Semantic Web technology, want to make a step further and
switch from technology consumers to technology producers. However, when users try to
develop Semantic Web applications they have to face several obstacles:

e They do not know the types of technologies now existing and the functionalities that
these technologies provide, nor do they know the dependencies between the different
technologies.

e It is not easy to know how to use the existing Semantic Web technology and how to
reuse or include this technology into users’ own applications.

e They do not know if these technologies can interoperate either between themselves or
with their own technologies and, if so, how this interoperability can be achieved.

e They cannot accurately make decisions, such as cost or resource estimations, when
including semantic capabilities into their applications or when building Semantic
Web applications from scratch.

The Semantic Web Framework is intended to help Semantic Web application developers
build Semantic Web applications and solve all these problems. It is a reference
framework that:

e Describes the existing types of Semantic Web technologies, their functionalities, and
the dependencies between these technologies.

e Facilitates technology reuse by providing specifications and guidelines.
e Shows how to achieve interoperability with Semantic Web technology.
e Helps make decisions when developing Semantic Web applications.

This deliverable continues the Semantic Web Framework requirement analysis performed
in D1.2.2 [1] and provides the first steps for the definition of the Semantic Web
framework by supplying a definition of its architecture.

The architecture of the Semantic Web Framework classifies the different types of
Semantic Web technologies according to their functionalities and represents these
technologies as independent components. It provides a description of the functionalities
that these components offer and also provides the dependencies between these
components.

In order to give recommendations for the Knowledge Web business use cases and to
perform a first validation of the proposed architecture, we have described the semantic
functionalities of the use cases, as they were described in D1.1.4 v1 [2], using the
Semantic Web Framework components. As the use cases are being progressively
analysed in WP 1.1, this first description of the use cases using the Semantic Web

KWEB/2006/D1.2.4/v1.7 2/6/2007 1
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Framework is the basis for further work: gaining more insights into the Semantic Web
Framework itself and generating input for the industry when implementing a semantic
solution.

This deliverable is structured as follows: Chapter 2 describes the Semantic Web
Framework while Chapter 3 presents the definitions of the components of the Semantic
Web Framework and their dependencies. Chapter 4 examines the semantic functionalities
of the use cases according to the Semantic Web Framework. Chapter 5 draws some
conclusions of this work and outlines future lines of work. Finally, Appendix | and
Appendix Il show in tables the dependencies between all the components of the Semantic
Web Framework and between the use cases and the components of the Semantic Web
Framework, respectively.

KWEB/2006/D1.2.4/v1.7 2/6/2007 2
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2 Semantic Web Framework
By Raul Garcia Castro and M. Carmen Suarez-Figueroa

In this deliverable, the Semantic Web Framework (SWF) is defined as a structure in
which Semantic Web applications can be organized and developed.

2.1 Design principles of the Semantic Web Framework

The Semantic Web Framework is guided by some general design principles. These
principles state that the Semantic Web Framework should be:

e Developer-oriented. To consider different audiences such as developers with low
expertise with Semantic Web technologies.

e Easy to understand. To facilitate the understanding and use of the Semantic Web
Framework, its components have been organised in dimensions according to the
major properties of the problem space that have significant variation over Semantic
Web technology.

e Inexpensive to adopt. To develop a Semantic Web application or to upgrade an
existing application with semantic capabilities should be easy and thus, the impact on
legacy systems minimized.

e Semantics focused. To describe only the components that provide semantic
functionalities and functionalities to manage semantics. Other components that deal
with communication, distribution, etc. are not taken into account to ease the
integration of the components of the Semantic Web Framework in other software
architectures.

e Component based. To define some specifications of these components that allow for
different implementations of them, providing each of these components a basic
functionality.

e Evolving. To extend easily the Semantic Web Framework by inserting new
components or modifying existing ones as the Semantic Web, and also its technology,
Is continuously evolving.

2.2 Architecture of the Semantic Web Framework

Architecture is “the organizational structure of a system or component” [1], although it
can be also defined as “the fundamental organization of a system embodied in its
components, their relationships to each other, and to the environment, and the principles
guiding its design and evolution” [3].

According to the second definition and to the design principles presented above, to define
the architecture of the Semantic Web Framework we need to identify:

e The software and knowledge components that compose the Semantic Web
Framework.

e The main interfaces of these components with other components and with the
environment.

KWEB/2006/D1.2.4/v1.7 2/6/2007 3
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e The principles that guide the design and the evolution of these components.

In this deliverable we will focus on the identification of the components that make up the
Semantic Web Framework and on their classification as stated below. In addition, we also
provide a description of the dependencies between these components. In a future work,
we will define a concrete specification of the interfaces and principles that guide the
design and the evolution of these components.

2.3 Definition and classification of the components

An architectural component [1] is “one of the parts that make up a system. A

component may be hardware or software and may be subdivided into other components”.

We define a component as an autonomous and modular unit with well defined interfaces

that describes a service and performs a specific functionality. Such components can be

used either independently or together to develop applications for the Semantic Web.

Components in this sense can be divided into four types: services, program libraries,

applications, and protocols.

In this version of the architecture, each component is defined by the following:

e Name. The name of the component.

e Description. A high-level description of the component.

e Functionalities provided. An enumeration of the functionalities that the component
provides, specifying for each functionality the type or types of interface that it
provides (user interface, programming interface, service interface, hardware interface,
etc.).

e Component dependencies. An enumeration of the functionalities required by the
component for working correctly and provided by other components.

To classify the components of the Semantic Web Framework, we have considered the
dimensions of an architecture as the major properties of the problem space that have
significant variation over the systems of concern to the architecture, in other words, the
groups of components that provide some specific support to the architecture. These
dimensions are subjective: in this deliverable we have classified the different components
according to the main functionalities that they provide. Furthermore, these dimensions are
not exhaustive. The dimensions considered are the following:

e Data and metadata management

e Querying and reasoning

e Ontology development and management
e Ontology customization

e Ontology evolution

e Ontology alignment

e Ontology instance generation

e Semantic web services

KWEB/2006/D1.2.4/v1.7 2/6/2007 4
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3 Components of the Semantic Web Framework

Figure 1 presents the components of the Semantic Web Framework that have been
identified from those currently available or under construction. This enumeration of
components is neither exhaustive nor complete, and is open to improvements and
extensions. In Figure 1, each dimension of the architecture is represented as a column and
reflects those components that provide a particular functionality in the architecture. The
order of the components or of the dimensions in the figure does not imply any precedence
or relation between them.

Cintology
matcher
Weh Service
discoverer
Alignment
manipulation
Infarmation
directory Weh|SEtrV|cE
manager Alignment selector
editar
Ontology Weh Service
repository Cntology Ontolngy Ontology COMmposer
editor — evalution translator
ntolo =
d - rmanager Weh Service
Data 'E?CDVE-W chareagraphy
repositary Ontolagy and ranking Ontology Instance engine
browser Ontology transformer editor
Query Ontalagy evolution -
Alignrment answering localization visualizer y | Web Service
repository Ontalogy and profiling Data anua process
selector translator annotation rnediator
Semantic Ornitalogy Ontology
Wetadata query Ontalogy adaptation wersioner Ontology Autamatic Weh Service
registry processor evaluator operators rmerger annotation grounding
Semantic Ontalagy Cintology "
YWeh service uery Ontology views evalution Mediatar Ontology Weh Service
repository editor learner customization strategy generator populator profiling
ONTOLOGY
g O ZEASe omio,  gmen  grasw Aty S
REASONING & MANAGEMENT EVOLUTION ALIGNKENT GENERATION SERVICES

Figure 1. Components of the Semantic Web Framework

In the following sections, component dependencies are represented graphically in the
following way: when one component depends on the functionalities of another, it is then
represented with an arrow that goes from the first component to the one that provides the
functionalities. Furthermore, different colours have been given to the different
components in order to facilitate the reading of the figures.

For example, Figure 2 shows the dependence between the Ontology editor and the
Ontology repository components, where the Ontology editor component uses
functionalities from the Ontology repository component to access and store ontologies
and ontology elements.

Ontology
editor

Ontology
repository

Figure 2 Dependence between the Ontology editor and the Ontology repository components
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The next sections present the definition of the components for each of the dimensions,
and Appendix | includes tables that show the dependencies between all the components
of the Semantic Web Framework.

3.1 Data and Metadata Management
By Stefania Costache and Raul Palma

This dimension includes those components that provide functionalities to manage
knowledge and data sources.

The basic dependencies of the components in this dimension are shown in Figure 3:

Information

Directory
ONTOLOGY manager
ALIGNMENT
Data Translator
DATA & METADATA
Data repositary MANAGEMENT
Metadata Ontology Alignment \Web service
registry repository repositary repositary

Figure 3 Dependencies of the components in the Data and metadata management dimension

3.1.1 Information directory manager component
This component will be in charge of providing functionalities to:

e Handle the distribution of a given query among the data providers.
e Manage a content provider directory.
e Identify relevant information providers from a query and provider self-descriptions.

e Handle the storage and access to distributed ontologies and data, independent of the
particular representation formalism.

Functionalities provided
e It handles the distribution of a given query among the data providers.

e It supplies a unique mechanism for accessing different data and metadata (registry)
sources.

e It supplies a SAIL = a storage and inference layer for accessing and synchronising
different data and metadata (registry) repositories, which also gets involved in the
distributed query answering.

KWEB/2006/D1.2.4/v1.7 2/6/2007 6
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e It consists practically of various local data repositories and annotated data and
metadata (registry) repositories which are synchronized with the help of a SAIL.

Component dependencies

This component uses:

e The Data repository component to get access to the local data and annotated data
sources, especially for query answering but also for normal management functions,
via an application interface.

e The Metadata registry component to get access to the local metadata repositories,
especially for query answering but also for normal management functions, via an
application interface.

e The Data translator component (described below in the Ontology alignment
dimension) to manage query answering independent of the representational form of
the data and metadata, via an application interface.

3.1.2 Ontology repository component

The Ontology repository component provides functionalities to locally store and access
ontologies and ontology instances. Optionally, the ontology repository can be distributed
and therefore it will provide transparent access to ontologies and ontology instances
logically and physically distributed.

Functionalities provided

e Storage capabilities that:

0]
0]
0]
0

o

0
0]

Provide a defined protocol to access ontologies.

Support standard ontology query languages

Offer a virtual unique storage space

Provide fault tolerance mechanisms by ensuring access to the system in the
case of a failure of the central server.

Implement caching mechanisms to improve performance of resource retrieval.
Manage change propagation automatically when an ontology is updated (i.e.
to ensure consistency of dependent artefacts e.g. dependent ontologies,
ontology instances, ontology metadata, etc.)

Scale its resources without any performance decrease

Allow access management to ontologies and ontology instances.

e Optionally, distributed storage capabilities that:

0]

0]

Allow access to ontologies and ontology instances resources transparently
from their location.

Manage internally the physical location where the ontologies and ontology
instances are actually stored.

Provide high availability of ontologies and ontology instances by
automatically distributing replicas, ensuring the consistency among them.
Provide fault tolerance mechanisms by ensuring access to the system
regardless whether any node of the distributed repository is temporarily
unavailable

KWEB/2006/D1.2.4/v1.7 2/6/2007 7
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Component dependencies

This component uses:

e The Metadata registry to provide ontology metadata when required i.e. for additional
information to answer a query. Additionally, changes in the ontologies of the
repository will be propagated to their metadata in the Metadata registry component.

3.1.3 Data repository component

The Data repository component provides functionalities to locally store and access data
and annotated data. Optionally, the data repository can be distributed and, therefore, it
will provide transparent access to data and annotated data logically and physically
distributed.

Functionalities provided

e Storage capabilities, that:

o Provide a defined protocol to access data resources.

o Offer a virtual unique storage space

o0 Provide fault tolerance mechanisms by ensuring access to the system in the
case of a failure of the central server.

o Implement caching mechanisms to improve performance of resource retrieval.

0 Manage change propagation automatically when a data resource is updated
(i.e. to ensure consistency of dependent artefacts e.g. data annotations,
applications, related ontologies, etc.)

o Scale its resources without any performance decrease

o Allow access management to its resources

e Optionally, distributed storage capabilities that:

o Allow access to data and data annotations resources transparently from their
location.

0 Manage internally the physical location where the data and data annotations
are actually stored.

o Provide high availability of data and data annotations by automatically
distribute replicas, ensuring the consistency among them.

o0 Provide fault tolerance mechanisms by ensuring access to the system
regardless whether any node of the distributed repository is temporarily
unavailable

Component dependencies

e Optionally, this component uses from the Ontology repository component
functionalities to propagate changes in the data stored according to the corresponding
(changed) ontology modelling that knowledge.

3.1.4 Alignment repository component

This component will be in charge of providing functionalities for handling the storage
and access to distributed alignments.

Functionalities provided

KWEB/2006/D1.2.4/v1.7 2/6/2007 8
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e Stores different defined alignments.

e Provides access, via a protocol, to different alignments.

o Allows the different alignments to be published into this distributed repository.

Component dependencies

None

3.1.5 Metadata registry component

The Metadata registry component provides functionalities to locally store and access
metadata information (i.e. ontology metadata). Optionally, the registry can be distributed
and, therefore it will provide transparent access to metadata information logically and
physically distributed.

Functionalities provided

e Storage capabilities that:

0
0]
0

0]
0

Provide a defined protocol to access metadata information.

Offer a virtual unique storage space.

Provide fault tolerance mechanisms by ensuring access to the system in the
case of a failure of the central server.

Implement caching mechanisms to improve performance of metadata
information retrieval.

Manage change propagation automatically when a metadata element is
updated (i.e. to ensure consistency of dependent artefacts e.g. related
ontologies.)

Scale its resources without any performance decrease.

Allow access management to metadata information.

e Optionally, distributed storage capabilities that:

0]
0

o

o

Allow access to metadata information transparently from their location.
Manage internally the physical location where the metadata information is
actually stored.

Provide high availability of metadata information by automatically
distributing replicas, ensuring the consistency among them.

Provide fault tolerance mechanisms by ensuring access to the system
regardless whether any node of the distributed repository is temporarily
unavailable.

Component dependencies

This component uses:

e The Ontology repository component to access ontologies when required i.e. for
retrieving a specific ontology. Additionally, changes in the metadata will be
propagated to the ontologies stored in the Ontology repository component.
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3.1.6 Web Service repository

This component provides functionalities to store the objects needed for managing Web
Services, such as web service descriptions, goals, mediation rules, workflows, and
execution semantics.

Functionalities

The mission of the Web Service repository component is to store these objects.
Component Dependencies

None.

3.2 Querying and Reasoning
By Stefania Costache

This dimension includes those components that provide functionalities to generate and
process queries.

The basic dependencies of the components in this dimension are shown in Figure 4:

Sermantic
query
editar

Query Sernantic
- querny QUERYING
ANSMENng processor AND
— = REASONIMG
¥ H # .
Data ONTOLOGY
Translatar ALIGMWMENT
Crtolagy Data DATA & METADATA,
repository repository MANAGEMENT

Figure 4 Dependencies of the components in the Querying and reasoning dimension

3.2.1 Query answering component

The Query answering component takes care of all the issues related with the logical
processing of a query by providing reasoning functionalities to search results from a
knowledge base [4].

Functionalities provided
The Query answering component provides the following main functionalities:
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Query consistency functionalities, which are in charge of checking whether a query is
satisfiable [4]. In particular, the ontology consistency functionalities will be able to
check whether the whole knowledge base (T) is satisfiable.

Query containment functionalities, which check whether the answer to a query is a
subset of the answer to another query, by also using the subsumption functionalities,
which check whether a concept is more general than another one [4].

Instance checking functionalities, which check whether an individual is instance of a
particular concept (cf. [4], pg. 67).

Query rewriting functionalities. The answer to a query can be a subset (view) of the
knowledge base. The scope of a query can be not the whole knowledge base but just a
view of it. Such a query can be seen as the cascade (intersection) of two queries, the
first of which being the one that retrieves the suitable view of the knowledge base and
the second one being the proper query.

It can also provide the following functionalities:

Checking if a query pattern matches an ontology. The Query answering component
returns a boolean value, which is true if the query pattern matches an ontology
schema.

Selection of ontology concepts that satisfy query constraints. The Query answering
component returns zero or more bindings of variables contained in the query. Each set
of bindings is one way that the query can be satisfied by the ontology.

Extraction of ontology parts relevant to the particular query. The Query answering
component recreates and returns an ontology part (subontology) that matches the
query.

Description of ontology concepts. The Query answering component returns all the
information about the given concept available within an ontology, including its
connections to the other ontology concepts.

Restriction of result number. The Query answering component allows for
specification of an upper bound on the number of query results returned.

Component dependencies

This component uses:

The Semantic query processor component through an application interface.
The Ontology repository component to access to knowledge bases.
The Data repository component to access instances.

The Data translator component (described below in the Ontology alignment
dimension) for query rewriting.

3.2.2 Semantic query processor component

The Semantic query processor component takes care of all issues related with the
physical processing of a query, by providing functionalities to manage query answering
over ontologies in distributed sources. This involves (among others) translating queries
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and their results from one ontology to another. It will have, as input, the results from the
Query answering component. It will also merge results from different information
sources into a consistent unified result which can be presented to the end user.

Functionalities provided

Other additional functionalities provided by this component are:

e ldentifying sources that contain information relevant to the query.
e Request information from the identified sources.

Component dependencies

This component uses:

e Both the Query answering component and the Data Translator component (described
below in the Ontology alignment dimension) in order to translate queries to the
ontologies used by distributed sources through an application interface.

e The Query answering components through an application interface in order to initiate
query execution in remote sources and to obtain query results.

e The Ontology repository and the Data repository components to answer queries over
ontologies in distributed sources and/or distributed information sources.
3.2.3 Semantic query editor component

The Semantic query editor component takes care of all issues related with the interface
with the user, by supporting a user in formulating a query.

Functionalities provided

e Supports the user in formulating a query.
e Provides a user-friendly query language.
e Provides a user-friendly representation of results.

Component dependencies
This component uses:

e The Query processor component to translate queries and their results from the user-
friendly format to the others and back again.

3.3 Ontology Development and Management

By Raul Garcia Castro and M. Carmen Suarez-Figueroa
This dimension includes those components that provide functionalities to develop and
manage ontologies.
The basic dependencies of the components in this dimension are shown in Figure 5:
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Figure 5 Dependencies of the components in the Ontology development and management dimension

3.3.1 Ontology editor component

The Ontology editor component provides functionalities to create and modify ontologies,
ontology elements, and ontology documentation. These functionalities include a single
element edition or a more advanced edition such as ontology pruning, extension or
specialization.

The Ontology editor component does not restrict the ontology edition to a specific
knowledge representation formalism or format, this restriction depends on the
implementation of the component.

Functionalities provided

Ontology edition functionalities, to create and modify ontologies and ontology
elements. These functionalities can be provided through a user interface or an
application interface.

Ontology pruning functionalities, to remove elements from an ontology which are no
relevant to a given application domain [4]. These functionalities can be provided
through a user interface or an application interface.

Ontology extension functionalities, to broaden the covered domain of an ontology by
extending its elements. These functionalities can be provided through a user interface
or an application interface.

Ontology specialization functionalities, to specialize ontology elements for a
particular domain [5]. These functionalities can be provided through a user interface
or an application interface.
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e Ontology documentation functionalities, to document ontologies and ontology
elements. These functionalities can be provided through a user interface or an
application interface.

Component dependencies

This component uses:

e The Ontology browser component to navigate through an ontology, to insert, modify
or document its elements, either through a user interface or through an application
interface.

e The Ontology selector component to select part of an ontology in order to prune or
specialize it, either through a user interface or through an application interface.

e The Semantic query processor component to check if an ontology is satisfiable after
performing changes through an application interface.

e The Ontology repository component to access and storage ontologies and ontology
elements through an application interface.

3.3.2 Ontology browser component

The Ontology browser component provides functionalities to browse an ontology. This
navigation through an ontology can be performed either visually or programmatically.

Functionalities provided

e Visual browsing functionalities to visually browse an ontology. These functionalities
can be provided through a user interface.

e Programmatical browsing functionalities to programmatically browse an ontology.
These functionalities can be provided through an application interface.

Component dependencies

This component uses:

e The Ontology view customization component to visualize the ontology to be browsed,
through an application interface.

e The Semantic query processor component subsumption to decide whether a concept
is more general than another and classification functionalities to build concept
hierarchies through an application interface.

e The Ontology repository component to access ontologies through an application

interface.
3.3.3 Ontology selector component

The Ontology selector component provides functionalities to select a part of an ontology
according the users’ criteria.

Functionalities provided

e Ontology selection functionalities, to select part of an ontology according to some
users’ criteria. These functionalities can be provided through a user interface or an
application interface.
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Component dependencies

This component uses:
e The Ontology repository component to access ontologies through an application
interface.

3.3.4 Ontology evaluator component

The Ontology evaluator component provides functionalities to evaluate ontologies, either
their formal model or their content, in the different phases of the ontology life cycle.

Functionalities provided

¢ Ontology evaluation functionalities, to make a technical judgment of the ontologies,
their associated software environments and documentation with regard to a frame of
reference during each phase and between phases of their life cycle [6]. These
functionalities can be provided through a user interface or an application interface.

e Ontology verification functionalities, to ensure that the ontology implements correctly
the ontology requirements and competency questions, or that functions correctly in
the real world [7]. These functionalities can be provided through a user interface or an
application interface.

e Ontology validation functionalities, to prove that the world model (if it exists and is
known) is compliant with the world modeled formally in the ontology [7]. These
functionalities can be provided through a user interface or an application interface.

e Ontology assessment functionalities, to judge the understanding, usability, usefulness,
abstraction, quality and portability of the ontology from the user’s point of view [7].
These functionalities can be provided through a user interface or an application
interface.

e Ontology diagnosis functionalities, to identify the causes of errors in an ontology.
These functionalities can be provided through a user interface or an application
interface.

Component dependencies

This component uses:

e The Semantic query processor component using subsumption functionalities to decide
whether a concept is more general than another, classification functionalities to build
concept hierarchies, and ontology consistency functionalities to check if an ontology
is satisfiable, through an application interface.

e The Ontology repository component to access ontologies through an application
interface.

3.3.5 Ontology learner component

The Ontology learner component provides functionalities to acquire knowledge and
generate ontologies of a given domain through some kind of (semi)-automatic process.

Functionalities provided

e Ontology learning functionalities, to derive ontologies (semi)-automatically from
natural language texts as well as semi-structured sources and databases by means of

KWEB/2006/D1.2.4/v1.7 2/6/2007 15



D 1.2.4: Architecture of the Semantic Web Framework

machine learning and natural language analysis techniques [4]. These functionalities
can be provided through a user interface or an application interface.

Component dependencies

This component uses:

e The Ontology repository component to access ontologies through an application
interface.

e The Data repository component to access data sources through an application
interface.

3.4 Ontology Customization
By Martin Dzbor

This dimension includes the components that provide functionalities to customize and
tailor ontologies. In general, the ontology customization and personalization tasks attempt
to address the problems that arise as ontologies become larger and more complex. In
principle we distinguish two types of customization for the purposes of this deliverable:

e The customization of the view on an ontology, e.g. when exploring a network of
ontologies. This customization is more or less ad-hoc and the results of the
customization may be discarded once the user proceeds with exploring the ontology.
This customization when exploring an ontology tries to reduce the complexity of an
ontology and only shows parts which are relevant to the current user.

e The customization for the purposes of reusing ontologies and integrating them into a
network with other ontologies according to specific needs (e.g. during the ontology
deployment, reasoning or design phases). Here the results of the customization will
often be integrated into the edited ontology and their nature is more persistent.

The basic dependencies of the components in this dimension are shown in Figure 6:

Ontology
view
customizatian
Ontology
adaptation ONTOLOGY
operators CUSTOMIZATION
Ontology Ontolagy
localization discovery
and profiling and ranking
Ontology DATA 8 METADATA
repositary MANAGEMENT

Figure 6 Dependencies of the components in the Ontology customization dimension
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3.4.1 Ontology localization and profiling component

This component is in charge of providing functionalities for adapting an ontology
according to some context (e.g. communal or individual preferences, language, expertise,
etc.) or some user profile.

Customizing/personalizing ontologies via adjusting the views on them based on the user
profiles can be seen as bringing an ontology in the context of a particular user.
Consequently, user profiles and preferences can be seen as contextual modifiers. There
exist several possibilities how to construct and use a user profile for this purpose. User
profiles are seen here as a way to describe some user properties or characteristics and thus
as a representation of the context of a user. Such a profile may for example provide
information about the role of a user, the domain of interest or the current task.

When talking about the user, it is important to mention that we can decide to have an
abstract user — this would be, in principle, corresponding to any member of a group of
users in a particular situation. The same user can belong to different groups depending on
the task at hand. A user profile can be constructed in different ways depending on the
data it includes and the methods used for its construction: manual, semi-automated and
fully automated. While manual methods have no problem with providing benefit to the
new users, automatic methods can only make guesses. Hence, automated methods may
sometimes provide very limited or no benefit to the new user, while they are waiting to
collect enough data for automatically constructing a reasonable user profile. On the other
hand, one of the important dimensions of the user profile is also its adaptation to the
changes over time, which may be important to some applications (e.g., recommending
clothes or movies to the user). The adaptation requires updating of the user profile, which
is easier if we have automatic methods for user profiling.

Functionalities provided
e Manual construction and activation of user profiles
o0 Acquisition of preferences from the user
o Acquisition of information about the user (interests, demographic,...)
e Semi-automated construction and adaptation of user profiles
o Extension of profiling dimensions (for subsequent manual acquisition)
o Addition of new profiling dimensions (for manual acquisition)
0 Monitoring of the user alongside defined profiling dimensions
o0 Machine learning with subsequent user feedback
e Automated acquisition and management of user profiles
o Case-based profile learning and adaptation
o Statistical profile learning and adaptation
o Explicit and/or implicit feedback facilities

User profiles can be used in the analysis of the users providing some insights into the
population using the system but more importantly they may be used to change some
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action/interface of the system; i.e. we have an opportunity to influence user’s further
actions based on his or her current profile. An example of how user profiling may be used
in the context of ontological engineering can be found in [8]. The user profile is then
constructed in interaction with the user, by grouping documents into a hierarchy based on
their content similarity. The approach is based on the previously proposed idea of
capturing interest of the user into a topic hierarchy that is automatically constructed from
the web documents visited by the user. The same idea was also used in an automatic user
profiling to enable the interest-focused visualization of the ontologies [9].

Component dependencies

This component uses:

e The Ontology repository component to access ontologies, through an application
interface.

3.4.2 Ontology discovery and ranking component

This component is in charge of providing functionalities for finding appropriate views,
versions or sub-sets of ontologies, and then to rank them according to some criterion.

It is a widely cited fact that the number of ontologies and semantically marked up data is
growing at a rapid pace. However, the current knowledge of the quality of the content in
the distributed Semantic Web resources is very sparse. A component is therefore needed
to facilitate and enable advanced Semantic Web applications to access and use ontologies
that may be distributed throughout the Web, and to enrich access to distributed ontologies
by taking into account their quality, the relationships and the interdependencies.

Functionalities provided
Three broad functionalities can be identified for this purpose:
e Crawling the Web (or another repository) for ontological content
o Execution and management of generic data crawling through a network
o Syntactic filtering of ontological and semantic content
o Caching and storing crawled content
¢ Validating crawled ontologies and calculating a range of quality measures
0 Management of syntactic dependencies to ensure consistency
o Charting topological relationships between and within ontologies
o Inferring other semantic relationships within ontologies
o Establishing semantic networked relationships among ontologies
o Indexing discovered ontologies for future use
e Supporting queries for ontologies, ontological entities, relationships, etc.
0 User-level (human-centric) queries (e.g. web forms)
o0 Machine-level (content-centric) queries (e.g. SPARQL)
0 Querying on the level of keywords/terms
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0 Querying on the level of concept and/or ontology URI-s
o Exploratory navigation through the discovered ontologies
Component dependencies

This component is not dependent on other prerequisites; however, the three
functionalities mentioned above are dependent on each other. In other words, querying
relies on some information being recorded during the validation stage, and validation, in
turn, relies on ontologies or other semantic content being available to work with.

Components that may depend on the ontology discovery include e.g. feeds to the
ontology registry, to ontology metadata schemas, etc.

This component uses from the Ontology repository component functionalities to access
ontologies, through an application interface.

3.4.3 Ontology adaptation operators component

This component is in charge of applying appropriate operators to the ontology in
question, the result of which is an ontology customized according to some criterion (e.g.
levels of trust or group preferences).

One way in which (usually) large ontologies could be customized for different purposes
is that of splitting them into a network of smaller sub-ontologies or modules. Arranging
and relating these modules to each other represents already a form of customization.
These techniques typically involve some selection and filtering; e.g. removing parts
which are not relevant for the domain the user is interested in.

A modularized approach to create ontologies as this would facilitate ontology reuse and
would help breakdown ontologies into smaller, manageable pieces. This would benefit
subsequent functional components of the architectural framework. For the purpose of this
section, we would emphasize the SELECT operation. There may exist several selection
operators that help to select those parts of an ontology or those modules which are of
interest to the user.

Functionalities provided
e Selection from an ontology (sometimes referred to as module selection)
e Summarization of an ontology or its part (or sometimes ontology collapsing)
e Glossarization (or flattening) of an ontology into a list of terms
e Filtering a sub-set of concepts satisfying a given condition/criterion

e Extraction of a sub-set of concepts and construction of a coherent and consistent
module/ontology

Note that the above functionalities are focused largely on working with one ontology and
on making some amendments to it. There is obviously a possibility to take a
complementary view whereby one would work with a set or network of ontologies, and
attempt to carry out operations like merge, match, assemble, compute intersect or
compute union. However, these adaptation operations are more applicable in the context
of networked ontologies and shall not be elaborated here.
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Component dependencies
In terms of dependencies, the operators in this component may rely on:
e The Ontology profiling and localization component, and
e To a limited extent, the Ontology discovery and ranking component.

e The Ontology repository component to access ontologies, through an application
interface.

3.4.4 Ontology view customization component

This component is responsible for enabling the user to change or amend a view on a
particular ontology to fit a particular purpose (e.g. preview, content-based view,
topography, etc.).

One of the key characteristics of the Semantic Web when compared to the Web is the
emphasis on separating the content from its presentation. Unlike mark-up languages for
the Web (e.g. HTML), which focus on how information should be visually presented to
the user, Semantic Web languages are in principle presentation-free. This has a major
advantage - information and knowledge become comprehensible to computers and
artificial agents. However, it also has a major disadvantage - any semantically annotated
chunk of formal knowledge needs to be ’transformed’ into a form or shape
comprehensible by a human user.

First, datasets typical for the Semantic Web are relatively large; the challenge of large
open information spaces is in providing a simple, yet effective way of finding, sorting
and viewing relevant information. Second, ontologies that conceptually underpin some
Semantic Web applications could be complex structures representing different types of
relationships. If each of such potential relations is treated as a dimension in which
allowed values could be depicted, then even a moderately complex ontology leads to a
multi-dimensional space, which poses challenges for navigation and interaction.

Functionalities provided
Functionally, we can distinguish between:

e Handling large and/or complex conceptual spaces using reduction strategies —
these are typically concerned with showing less information (in our case, fewer
concepts, entities or relationships), and

e Handling complexity and/or size by an appropriate projections — these tackle the
same issue by showing the same set of concepts, entities and relations differently.

Subsequently, we can identify the following sub-components contributing to the ontology
view adaptation:

e Faceted browsing techniques (e.g. Longwell, \facet, etc.)
e Spatial navigation and representations (w.g. VIKI, mSpace, etc.)

e Focus-context projections based on semantic relationships/properties (such as
FishEye or CropCircles)
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e Ontology content depiction, e.g. in terms of layering an ontology over a
statistically constructed landscape of a particular corpus/domain

Component dependencies
In terms of dependencies, the parts of this component rely to some extent on:

e The Ontology adaptation operators component (in particular summarization,
glossarization and filtering).

e The Ontology localization and profiling component.
e The Ontology repository component to access ontologies, through an application
interface.

3.5 Ontology Evolution
By Jens Hartmann

This dimension includes those components that provide functionalities to manage the
ontology evolution.

The basic dependencies of the components in this dimension are shown in Figure 7:
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Figure 7 Dependencies of the components in the Ontology evolution dimension

3.5.1 Ontology evolution manager component

The Ontology evolution manager component [8] will be in charge of the timely
adaptation of an ontology to the changes undergone and of the consistent propagation of
such changes to dependent artifacts. These changes can be notified to this component
using different mechanisms, from an automatic notification of the ontology repository to
a manual activation.
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Functionalities provided

e The component will manage the adaptation of an ontology regarding undergoing
changes.

Component dependencies

This component uses:
e The Ontology repository component for manipulating the ontologies.
e The Data repository component for manipulating the data.

e Other evolution components such as the Evolution visualizer, Ontology versioner and
Evolution strategy component.
3.5.2 Ontology evolution visualizer component

The Ontology evolution visualizer component will be in charge of providing
functionalities to visualize the evolution of ontologies.

Functionalities provided

e The component will visualize the evolution of ontologies.

Component dependencies

This component uses:

e The Ontology versioner component for visualizing different versions of ontologies.
e The Ontology repository component for querying the ontologies.

e The Data repository component for querying the data.

3.5.3 Ontology versioner component

The Ontology versioner component [10] will be in charge of handling ontology changes
in order to create and manage different versions of it.

Functionalities provided

e The Ontology versioner component performs changes to ontologies.
Component dependencies

This component uses:

e The Ontology repository component for manipulating the ontologies.
e The Data repository component for manipulating the data.

3.5.4 Ontology evolution strategy component

The Ontology evolution strategy component will be in charge of providing several
strategies to evolve ontologies.

Functionalities provided

e The component will provide evolution strategies to change and evolve ontologies.
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Component dependencies
None.

3.6 Ontology Alignment
By Jérdbme Euzenat

This dimension includes those components that provide functionalities to create and use
ontology alignments.

The basic dependencies of the components in this dimension are shown in Figure 8:
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Figure 8 Dependencies of the components in the Ontology alignment dimension

3.6.1 Ontology matcher component

The Ontology matcher component provides the service to generate a set of
correspondences between two or more (in case of multi-alignment) ontologies or data
sources. These correspondences are expressed as mappings [10].

Functionalities provided

e The ontology matcher will provide an alignment (set of correspondences) from a list
of two or more ontologies.

Component dependencies

This component uses:

e The Ontology repository component for manipulating the ontologies.

e The Data repository component for manipulating the data.

e Other services such as various kinds of queries (containment, answering, consistency,
etc.). This is particularly useful for providing semantic matching.
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3.6.2 Alignment manipulation component
The Alignment manipulation component may be used for performing various tasks on the

result of matching, such as refining the alignments with regard to some goal or evaluating
the quality of an alignment with regard to another one.

Functionalities provided

e Alignment storing to and loading from persistent repository such as a file system, a
database or a distributed repository.

e Alignment trimming including the application in various ways thresholds in order to
get rid of the less valuable correspondences.

e Alignment hardening to increase the confidence of the correspondence of an
alignment.

e Alignment inversion, composition, union or intersection.

e Alignment evaluation to compare an alignment with a provided reference. This can
implement common measures like precision and recall or other measures that have
been proposed recently [10].

Component dependencies

This component uses:

e The Alignment repository component and provide its facilities to all the components
of this dimension.

3.6.3 Alignment editor component
The Alignment editor component may be used for obtaining, refining and applying

alignments. It would provide a user with access to all the functionalities available from
this dimension.

Functionalities provided

e Graphic representation of the alignments.

e Direct manipulation of the alignments.

e Application of the functions provided by the other components of this dimension
through graphic interactions.

Component dependencies

e The Alignment manipulation component will provide the functionalities to be applied
to alignments as well as the storing and loading of alignments.

e Ontology matcher components may be used for generating new alignments.

e The Ontology transformer, Ontology and Data translator, Ontology merger and
Mediator generator components may be used for enabling the application of
alignments to ontologies or data (or to generate the corresponding programme).

e This component should be connected to ontology edition components, i.e., Ontology
visualizer and Ontology editor, in order to provide access and visualisation to the
matched ontologies.
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3.6.4 Ontology translator component

The Ontology translator component will be in charge of providing functionalities to
transcribe one ontology from one form to another. This can be in a different ontology
language or a reformulation in a restriction of a language.

Functionalities provided

e From one ontology written in a particular ontology language, the Ontology
transformer component generates an ontology in another language

Component dependencies

This component uses:
e The Ontology repository component for manipulating the ontologies.
e The Alignment manipulation component for accessing the alignment.

3.6.5 Ontology transformer component

The Ontology transformer component expresses an ontology in function of the entities of
another ontology it has been previously aligned with. This produces a new ontology that
can be used for interpreting the data of the source ontology within the target ontology
(data integration) or for merging the two ontologies.

Functionalities provided

e From an alignment between two ontologies to generate a new ontology that expresses
the entities of the first one in function of those of the second one according to the
alignment.

Component dependencies

This component uses:

e The Ontology repository component for manipulating the ontologies.
e The Data repository component for manipulating the data.

e The Alignment manipulation component for accessing the alignment.

3.6.6 Ontology merger component

The Ontology merger component will be in charge of providing functionalities to create a
new ontology from two (possibly overlapping) source ontologies related by some
alignment [10]. This may require the juxtaposition of the two ontology plus some bridge
axioms (integration [10]) or the effective modification of the ontologies (reconciliation

[10D).
Functionalities provided

e From an alignment between two ontologies to generate a new ontology that contains
the entities of both ontologies as well as the relationships between these entities. This
may require sometimes the modification of some entities (in particular renaming
entities).

Component dependencies
This component uses:
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e The Ontology repository component for manipulating the ontologies.

e The Alignment manipulation component for accessing the alignment.

e The Ontology transformer component in order to create rules or bridge axioms for
integrating both ontologies.

3.6.7 Data translator component

A Data translator component translates data (instances) expressed according to an
ontology or a data source in function of another ontology. This translation is performed
according to an alignment between both ontologies or the ontology and the data source.
This allows interpreting the data of the source ontology/data source within the target
ontology (data integration) without merging the ontologies nor altering the target
ontology. This can also be used in mediators for transforming queries or messages
exchanged between agents.

Functionalities provided

e Performs the translation of data according to an alignment between a source ontology
or data source with regard to which the data is expressed and a target ontology to
which it is translated.

Component dependencies

This component uses:
e The Ontology repository component for manipulating the ontologies.
e The Alignment manipulation component for accessing the alignment.

3.6.8 Mediator generator component

The Mediator generator component will generate, from an alignment between two
ontologies or between an ontology and a data source, a component which is able to
mediate queries between data sources expressed in these ontologies. This involves
translating the queries with regard to the alignment and translating the answer back if
necessary. This may involve two different data translations.

Functionalities provided

e This component generates a program able to transform queries from one ontology or a
data source to another ontology according to an alignment between them and to
transform the answers to the query with regard to the same alignment.

Component dependencies

This component uses:

e The Data repository component for manipulating the data.

e The Alignment manipulation component for accessing the alignment.

e The Data translator component in order to transform queries and answers.

3.7 Ontology Instance Generation
By Diana Maynard and Stamatia Dasiopoulou
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This dimension includes four components that provide functionalities to generate
ontology instances.

The basic dependencies of the components in this dimension are shown in Figure 9:
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Figure 9 Dependencies of the components in the Ontology instance generation dimension

3.7.1 Instance editor component

The Instance editor component is in charge of providing functionalities to manually
create and modify instances of concepts and of relations between them in existing
ontologies.

Functionalities provided

This component provides a GUI enabling the user to manually add, delete and modify
instances of concepts in an existing ontology, and also properties of and relations
between the instances. Addition of a new instance is a fairly simple process. When an
instance is modified or deleted, however, this may affect other concepts in the ontology.
For example, an instance may belong to more than one concept in the ontology, so it may
need to be removed or modified in several places. The same is true for properties. The
instance editor component provides some of the same functionality as the ontology editor
component described in Section 4.1, but the latter have added functionality which may
not be present in the simpler instance editor component. The instance editor component is
a simpler tool which also may be easier to integrate with the other ontology instance
generation tools described in this section.

Component dependencies

This component uses:

e The Ontology repository component to insert ontology information.

e The Data repository component to obtain information from the content sources.
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3.7.2 Manual annotation component

The Manual annotation component is in charge of manual and semi-automatic annotation
of digital content documents (e.g. web pages) with concepts in the ontology. With respect
to textual data, mentions of instances in the text which correspond to concepts in the
ontology are annotated manually in the document. Similarly, for non-textual data (e.g.,
visual, audio and audiovisual sources), the concepts in the ontology, reflecting the
meaning conveyed, are associated with the media content item. This annotation process
may be assisted or guided by a machine (semi-automatic annotation).

Functionalities provided

Manual annotation of text must provide a user-friendly GUI which enables users to view
the ontology and text, and annotate mentions of instances in the text with classes from the
ontology (for example, to annotate "John Smith" with the concept "Person™). Note that if
there are several occurrences of "John Smith™ in the text, which all refer to a person, then
they are all annotated identically. Compare this with the Ontology populator component,
which will only create one instance in the ontology for "John Smith™ no matter how many
times it is mentioned in the text (given that it is referring to the same person). The
aforementioned also holds for the case of non-textual data annotation, while additionally
appropriate functionalities need to be provided so that the user can select the specific
media parts that he wants to annotate. For example, when annotating a video a user may
want to associate a concept in the ontology with a sequence of frames, a single frame, or
some 2D spatially defined region within a frame.

The Manual annotation component requires an ontology to be selected for annotation,
and a content item or set of content items to be loaded. Ideally, for the content to be
annotated, a variety of formats should be supported such as plain text, XML, HTML,
PDF, MPEG-2, JPG, TIFF, etc. The annotator should enable, at the least, annotation with
class information from the ontology, preferably also annotation with instance information
and properties.

There are a number of desirable (though not essential) features that an annotator
component should contain:

Multiple ontologies: the component should enable the user to select multiple ontologies
to work with simultaneously. This could be via a pull-down menu of ontologies available
to the system. With respect to non-textual content annotation, another useful property
refers to providing support for using not only domain-specific ontologies, but also
ontologies for describing the structure and decomposition of content, so that the
interoperability of annotations is further enhanced.

Ontology evolution: the GUI ideally needs to cater for changes in the ontology — provide
a migration support, where content already annotated with concepts and instances that
have changed can automatically be re-annotated or, if this is not possible, provide a way
for the user to specify the mappings from old to new concepts/properties or even
manually correct each one of the occurrences.

Collaborative annotation: in order to reduce the burden of annotation, the component
can allow several users to annotate content from the same collection simultaneously. The

KWEB/2006/D1.2.4/v1.7 2/6/2007 28



D 1.2.4: Architecture of the Semantic Web Framework

collaboration can take place at two different levels: first, when the same ontology is
shared among several users and needs to be edited to populate instances in it, and second,
when a same document is annotated by several annotators at the same time. In order to
address the first scenario, having a common ontology repository is important. This
provides a way to set up a common ontology repository from which users can load an
ontology and save it back. The second scenario requires the use of Web services such as
an Annotator GUI. Each user who participates in the annotation process is allocated a
separate annotation set where all the annotations they create are stored. The document
can then be merged once all annotators have completed their task.

Searching for similar annotated content: the user might be unsure how something
needs to be annotated or has forgotten whether they have already annotated such content
before. One interesting functionality is to allow searching for similar content. This can be
done using IR-based document similarity or by measuring how much overlap of
annotation there is between the documents [4].

Machine-assisted annotation: in order to gain faster a large number of instances with
minimal manual annotation effort, an interface is required which collects previous
occurrences of annotations and suggests them to the user. Once a user has annotated for
example some string or an image region as a class and instance, then a background
process collects all occurrences of this string or visually similar regions in the corpus and
suggests them in a KWIC-like (or other) manner to the user. The user may have the
chance to change them if they are not correct. These then get passed to an algorithm
which, based on the surrounding context, can learn some rules and return new annotations
on other documents. Those with highest confidence get presented to the user, who has the
chance to change them, and so on.

Component dependencies
This component uses:

o The Ontology repository component to obtain ontology information and for
collaborative annotation.

« The Data repository component to access and insert information into the content
sources.

3.7.3 Automatic annotation component

The Automatic annotation component is in charge of automatic annotation of digital
content (e.g. web pages) with concepts in the ontology. Occurrences in the considered
content of instances of concepts in the ontology are automatically detected and
subsequently annotated.

Functionalities provided

Like the Manual annotation component, this component is responsible for annotating
occurrences of instances in the content with classes from the ontology (for example, to
annotate "John Smith" with the concept "Person™ or to annotate region rl that holds some
specific visual characteristics as "Sea"). It differs in that the process is run by an engine
such as an ontology-based information extraction (OBIE) process or the so called, in
terms of non-textual content, ontology-based semantic analysis.
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For the purposes of automatic annotation, the OBIE process needs to perform the
following two tasks:

1.

Identify mentions in the text, using the classes from the ontology instead of the flat
list of types in “traditional” information extraction systems.

Perform disambiguation (for example, if we find two occurrences of “John Smith" in
the text, of which one refers to a person, and the other to the name of the beer, the
first might be annotated with the concept "Person™ and the second with the concept
"Beer").

It may also perform a third task, that of identifying relations between instances.

In a similar fashion, in order to carry out ontology-based semantic analysis of multimedia
content in an automatic way, the following tasks are required:

1.

Identify (possible) instances of the ontology concepts in the considered content by
exploiting associations between concepts in the ontology and low-level features that
can be automatically extracted. Such associations can be acquired either manually,
semi-automatically (utilizing user feedback) or in a complete automatic way
(employing machine learning techniques and ontology evolution strategies).

Identify relations between such instances (e.g., spatial, temporal, spatiotemporal
ones).

Perform disambiguation. For example, due to similarities in appearance shared among
different ontology concepts and the limitations in the multimedia processing
algorithms, several regions in an image may have been identified as “Sea”.
Knowledge about the ontology concepts context of appearance, their logical relations
and semantics (e.g., a region depicting “Sea” can never be above one depicting
“Sky”) enables to disambiguate such cases to a certain degree. Disambiguation is also
required to resolve inconsistencies between instances identified by different
modalities comprising the content (e.g., in an audiovisual content item, the auditory
part (speech) and visual one may produce contradicting annotations).

Identify (possible) instances of the ontology concepts in the content that correspond
to higher-abstraction semantics that cannot be directly identified by means of
analysis. For example, annotations such as island, swimmer, scoring a goal, car
overtake etc., require first the identification of more simple concepts, and the
utilization of their logical relations in order to be detected.

Component dependencies
This component uses:

The Ontology repository component to obtain ontology information.

The Data repository component to access and insert information into the content
sources.

The Manual annotation component to bootstrap learning.
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3.7.4 Ontology populator component

This component is in charge of providing functionalities to automatically generate new
instances in a given ontology from a data source. It links unique occurrences of instances
in the content to instances of concepts in the ontology.

Functionalities provided

This component is similar in function to the automatic annotation component. However,
it requires that instances are not only disambiguated (as with the automatic annotation
component) but also that co-referring instances are identified. For example, if we find
two occurrences of “John Smith™ in the text, of which one refers to a person, and the
other to the name of the beer, then our system should add the first as an instance of the
concept Person, and the second as an instance of the concept "Beer". In contrast to the
automatic annotation component, if we find an occurrence of "John Smith™ in the text and
an occurrence of "Mr Smith", the system must also identify whether they are referring to
the same person or to two different people (or even that one if referring to the beer and
the other to a person), and if they are co-referring, then only one instance should be added
to the ontology. In a similar fashion, occurrences of instances of concepts in multimedia
content that correspond to the same instance of concept need to be identified. For
example, having two images for which analysis showed that they both depict “John
Smith”, or two video shots in which the same athlete is depicted, the system should add
only one instance in the ontology. Furthermore, assuming an image whose area depicting
Sky has been segmented into more than one region, the system should create one Sky
instance and associate it with these regions.

Component dependencies

This component uses:

e The Ontology repository component to insert ontology information.

e The Data repository component to obtain information from the content sources.

e The Manual annotation component to bootstrap learning.

3.8 Semantic Web Services
By Freddy Lécué, Alain Léger, Tomas Vitvar, Michal Zaremba, Dominik Zyskowski

This dimension includes those components that provide functionalities to discover,
adapt/select, mediate, compose, choreograph, ground, and profile semantic web services.

The basic dependencies of the components in this dimension are shown in Figure 10:
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Figure 10 Dependencies of the components in the Semantic Web Services dimension

3.8.1 Web Service discoverer component

This component will be in charge of providing functionalities to publish and search
service registries, to control access to registries, and to distribute and delegate requests to
other registries.

Functionalities provided

The Web Service discoverer component provides a discovery engine based on keywords
and existing annotations (WSDL, HTML docs, etc). The data set they operate on comes
from publicly available Web service descriptions. Initially this has been limited to the
information that can be obtained from the WSDL files. A search request can be expressed
using keywords or advanced template search that allows querying for specific operation
names or similar. WSDL documents can also be retrieved by URL. This phase will also
include basic monitoring functionality for determining if the service specified in the
given WSDL document is available.

Component Dependencies

This component uses:

e The Ontology repository and Metadata registry components to perform service
discovery.

e The Semantic query processor component in order to value the request and to infer
correct discovery.

e The Web Service repository to access and store the Web Service data.
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3.8.2 Web Service selector component

After discovering a set of potentially useful services, the Web Service selector component
needs to check whether the services can actually fulfill the user’s concrete goal and under
what conditions. Those that cannot fulfill the goal are removed from the list of discovered
services.

Functionalities provided

Negotiation or the process of checking whether and under what conditions a service can
fulfill a concrete Goal. It also encompasses the so-called filtering. By filtering we
understand the process of narrowing the set of discovered services which provide the
functionality requested, by considering only the services that have the appropriate non-
functional properties requested by the user. Furthermore, building a ranking/order
relation based on non-functional properties criteria like price, availability, etc. is also part
of the filtering process.

This process is called selection. Negotiation, filtering and selection are tasks of the Web
Service selector component.

Component Dependencies
This component uses:
e The Web service discoverer component to discover the relevant set of Web services.

e The Web Service repository to access the Web Service data.

3.8.3 Web Service composer component

The Web Service composer component will be in charge of providing functionalities for
designing a workflow of web services based on their choreography specifications.

Once the selection of the necessary Web services is done (by the Web Service selector
component), the Web Service composer component will be in charge of the automatic
composition of the latter Web services in order to provide new value-added Web
services.

Functionalities provided

The Web Service composer component provides methods to do automatic Web Service
composition, starting from web service descriptions at various levels of abstraction,
specifically, the functional level and process level components, starting from
requirements until the goal composition is achieved.

Component Dependencies

This component uses:

e The Web Service discoverer to discover the relevant set of web services to compose.

e The Web Service selector to select appropriate Web services in the composition
process.

e The Ontology repository and Metadata registry components to perform service
composition.

e The Semantic query processor in order to infer correct composition.
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e The Web Service repository to access the Web Service data.

3.8.4 Web Service choreography engine component

The Web Service choreography engine component will be in charge of providing
functionalities to use the choreography descriptions of both the service requester and
provider to drive the conversation between them.

Functionalities provided

The choreography part is meant to implement a process language which should allow for
formal specifications of interactions and processes between the service providers and
clients, define reasoning tasks that should be performed using this language, and
implement an engine to support the execution of interactions, as well as to support
reasoning in this language.

Component Dependencies

This component uses:
e The Ontology repository and Metadata registry components to perform service
choreography.

e The Web Service process mediator component.

e The Web Service repository to access the Web Service data.

3.8.5 Web Service process mediator component

The Web Service process mediator component will be in charge of providing
functionalities to reconcile the public process heterogeneity that can appear during the
invocation of web services. That is, ensuring that the public processes of the invoker and
the invoked match.

Functionalities provided

The main functionality of this component is about mediation. Mediation aims at
providing flexible mediation service at both data and process level. Data mediation
provides automatic data transformation from the format used by the source party to the
format required by the target party involved in conversation, while process mediation is

concerned with the heterogeneity of the public processes of the participants in a

conversation.

e Data Mediation provides automatic data transformation from the ontology used by
the source party to the ontology required by the target party involved in conversation
[11]. The Data Mediation Service has to support instance transformation from terms
of one ontology to the terms of another ontology, based on the set of already created
mappings between the two given ontologies.

e The Process Mediator service has the task of solving the communication
(behavioral) mismatches that may occur during the communication between a
requestor and a provider of a service [12]. The requestor is a Goal, while the provider
is a Semantic Web Service, the Process Mediator’s task is be to accommodate the
mismatches between the goal’s requested Choreography and the Semantic Web
Service’s choreography.
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Component Dependencies

This component uses:

e The Ontology repository and Metadata registry components to perform service
choreography.

e The Ontology matcher, the Data translator and the Mediator generator components
to perform data mediation.

e The Web Service repository to access the Web Service data.

3.8.6 Web Service grounding component

This component is responsible for the communication between Web Services i.e., to send
the necessary request messages and receive the responses.

Functionalities provided

Because internal communication within a Semantic Web Service Architecture uses
semantic data and practically all currently deployed Web services use their specific XML
formats, the External Communication component needs to translate between the involved
data forms. This translation is also known as data grounding [13]. Above that, this
proposed architecture also needs to support concrete network protocols (HTTP, SOAP,
other bindings) to be able to exchange messages with the Web service.

Component Dependencies

This component uses:
e The Web Service process mediator component.
e The Web Service repository to access the Web Service data.

3.8.7 Web Service profiling component

The Web Service profiling component will be in charge of providing functionalities to
create web service profiles based on their execution history.

Functionalities provided

The Web Service profiling component is responsible for creating service profiles. A
service profile should be understood as a subset of non-functional parameters, mainly
Quality of Service (QoS) attributes e.g. price, execution time etc characterizing a Web
service. It allows for services comparison on the basis of non-functional parameters and
choosing the service most suited to the needs of a user.

As it is, the Web Service profiling component should be responsible for collecting,
computing, and providing other components with values of selected non-functional
parameters.

Component Dependencies

This component uses:
e The Web Service repository to store the Web Service profiles.
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4 Use Cases and the Semantic Web Framework

By Raul Garcia Castro and M. Carmen Suarez-Figueroa
This chapter provides a description of how the Semantic Web Framework and its
components could support the development of the Knowledge Web use cases, as are
described in deliverable D1.1.4 v1: System and knowledge technology components for
prototypical applications and business cases [2].
For each case, we provide a brief description of the system to be implemented, a figure
with the components of the Semantic Web Framework that could be used in the use case
(including the dependencies identified between the components in the previous chapter),
and the functionalities of the use case that are covered by these components.
Appendix Il includes a table showing the dependencies of the use cases with all the
components of the Semantic Web Framework.

4.1 Use Case 1. Recruitment from Worldwidejobs

The aim of the online recruitment system is to facilitate filling open job vacancies by
finding the best qualified and suitable candidate in the fastest time. The system will allow
job seekers to overview all the offers published on the internet in the different portals and
websites with open positions, and to assess their suitability to vacancies. The system will
also allow companies to post their vacancies with a formal meaning, to gain diffusion of
the vacancies and will allow semi-automatic matching between candidates and vacancies.

4.1.1 The use case and the Semantic Web Framework

Figure 11 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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Figure 11 Dependencies between the SWF components in the use case 1
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In order to achieve all of the goals proposed in the business use case, the system could
use the following SWF components:

The Ontology matcher component for the automatic matching of job postings and job
applications, and the Alignment manipulation component to manage the created
alignments.

The Manual and Automatic annotation components or the Ontology populator
component for publishing the job postings using the employers’ existing legacy
infrastructure.

The Ontology editor component for editing the system ontologies, as the information
is subject to change and the ontologies will be updated. This component will also use
the Ontology browser and the Ontology selector components.

The components of the Ontology evolution dimension for managing the evolution of
the ontologies.

The Semantic query processor and the Query answering components for supporting
reasoning tasks in different components of the system.

The Ontology, Data and Alignment repository components for managing the data
storage and retrieval.

4.2 Use Case 2. B2C portals from France Telecom

The system’s objective is to complete the commercial perimeter of current holiday
package offers, with some dynamically packaged solutions to meet the customers'
expectations (holidays, week-end, all leisure services) by offering users a one-stop
browsing and purchasing of personalized tourism packages by a dynamic combination of
various tourism offers (e.g., travel, accommodation, meals) from different providers.

4.2.1 The use case and the Semantic Web Framework

Figure 12 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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Figure 12 Dependencies between the SWF components in the use case 2

In order to achieve all of the goals proposed in the business use case, the system could
use the following SWF components:

e The integration in the system of new package offers or service providers and the
aggregation into the system of content from these providers can be performed first by
using the Ontology matcher component for defining the alignments of the provider
ontologies to the system ontologies, which are managed by the Alignment
manipulation component, and then by using the Data translator and the Mediator
generator components for generating wrappers for using the information from the
providers in the system.

e The Ontology profiler component for deducting information about users from their
requests and the inference according to the user profile of relations between concepts.

e The components of the Semantic Web Services dimension can provide the
mechanisms for implementing the system as a Service Oriented Architecture where
some re-usable components are made available through web services interfaces.

e The Semantic query processor and the Query answering components for supporting
reasoning tasks in different components of the system.

e The Ontology, Data and Alignment repository components for managing the data
storage and retrieval.

4.3 Use Case 3. News aggregation from Neofonie

The system deals with the provision of an aggregated news service that is able to provide
business clients with accurate search, thematic clustering, classification of news stories,
and e-mail notification of stories of interest. The news sources are not just the main news
feeds and media outlets but also press releases, announcements on websites and other
“alternative” sources.
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4.3.1 The use case and the Semantic Web Framework

Figure 13 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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Figure 13 Dependencies between the SWF components in the use case 3

In order to achieve all of the goals proposed in the business use case, the system could
use the following SWF components:

KWEB/2006/D1.2.4/v1.7

The Manual and Automatic annotation components for adding semantic data to news
sources.

The aggregation in the system of new news sources and of its content can be
performed first by using the Ontology matcher component to define the alignments of
the news sources ontologies to the system ontologies, which are managed by the
Alignment manipulation component, and then by using the Data translator and the
Mediator generator components to generate wrappers for using the information from
the news sources in the system.

The Ontology editor component for developing the ontology that models the
classification of news stories. This component also uses the Ontology browser and the
Ontology selector components.

The components of the Ontology evolution dimension for managing the evolution of
the ontologies.

The Semantic query processor and the Query answering components for the news
search functionalities of the system. These components also provide functionalities to
support reasoning tasks in different components of the system.

The Ontology, Data and Alignment repository components for data storage and
retrieval.
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4.4 Use Case 4. Product lifecycle management from Semtation

The system is intended to be used to develop and maintain product catalogues throughout
the product lifecycle, by explicitly modelling product knowledge according to an agreed,
shared terminology for the product domain.

4.4.1 The use case and the Semantic Web Framework

Figure 14 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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Figure 14 Dependencies between the SWF components in the use case 4

In order to achieve all of the goals proposed in the business use case, the system could
use the following SWF components:

o The Ontology editor component for developing the product catalogue in which the
product knowledge and relationships are defined. This component also uses the
Ontology browser and the Ontology selector components.

e The components of the Ontology evolution dimension for managing the evolution of
this catalogue.

e The Ontology profiler component for personalizing the catalogue for the different
departments and users.

e The Semantic query processor and the Query answering components for supporting
reasoning tasks in different components of the system.

e The Ontology repository for ontology storage and retrieval.
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4.5 Use Case 5. Managing Knowledge at Trenitalia

The knowledge management system should be able to support the activities of a major
business unit in TSF Trenitalia, UTMR (Unita Tecnologie Materiale Rotabile), which is
responsible for the design, maintenance and engineering of rolling stocks manufactured
by external suppliers. Such a unit is composed of heterogeneous and specialized
professional communities that need to locally manage their knowledge and, above all, to
exchange knowledge across communities meaningfully and in particular to solve the
semantic issues posed by the need to preserve linguistic heterogeneity while facilitating
coordination and collaboration.

45.1 The use case and the Semantic Web Framework

Figure 15 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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Figure 15 Dependencies between the SWF components in the use case 5

In order to achieve all of the goals proposed in the business use case, the system could
use the following SWF components:

« The Ontology learner component to discover semantic relationships and new
structures.

« The four components in the ontology evolution dimension to track the evolution of
individual ontologies.

« The Ontology matcher and the Alignment manipulation components to map entities of
different ontologies.

- The Ontology merger to merge ontologies and form a new one.

. The Ontology editor, the Ontology visualize and the Ontology browser components in
order to allow users to evolve their personal ontologies.
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« The three components in the querying and reasoning dimension to interpret the
queries for retrieving knowledge, to ensure the uniqueness of each result, and to rank
the results.

. The Ontology profiler to be able to consider different types of users.

4.6 Use Case 6. Integrated Access to Biological Data from
Robotiker

The system should provide a unified point of access for different biological data
repositories: accessible through internet (Nucleotide Sequences, amino acid sequences,
etc.), corporate databases, results of experiments (DNA-chips), health cards, medical
literature sites, etc.

The system should also support the generation and extraction of knowledge from
biological data by means of ontologies, the combination of them (ontology merging)
and/or the association of them (ontology mapping) to be exploited by means of
annotations, intelligent agents, semantic web services and/or semantic grid.

4.6.1 The use case and the Semantic Web Framework

Figure 16 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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Figure 16. Dependencies between the SWF components in the use case 6

In order to achieve all of the goals proposed in this business use case, the system could
use the following SWF components:

e The Alignment editor component to allow domain experts to define the alignments
between the ontologies to be merged.

e The Ontology matcher, the Alignment manipulation and the Ontology merger
components to map similar concepts in different ontologies and to obtain a more
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complete ontology using several ontologies, at least one ontology for each data
repository/domain to be aggregated.

e The Automatic annotation and the Ontology populator components to produce
content metadata from the biological data sources, based on the defined ontologies.

e The Ontology learner component to extract knowledge from biological data
repositories.

4.7 Use Case 7. Semantic Web needs for the Petroleum Industry

The current goals of the Institut Francais du Pétrole (IFP) current concrete goals are to
develop knowledge models for semantic memories and intelligence of CO2 mitigation, a
key application target now that the Kyoto Protocol has entered into force. For this aim,
ontologies of chemical processes (flowcharts, chemical compounds, structures,
experimental results...) and of geosciences (geological models, geophysical data,
wells...) are needed.

This business case deals with the management of large collection of project documents
(in the form of texts, geological maps, software, subsurface models, data bases, etc.) in
the field of geosciences. IFP goal is to access the documents produced by these projects
in a structured manner, so that a new project can make the best use of the results
produced by previous projects.

4.7.1 The use case and the Semantic Web Framework

Figure 17 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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Figure 17 Dependencies between the SWF components in the use case 7
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In order to achieve all of the goals proposed in this business use case, the system could
use the following SWF components:

. The Ontology editor and the Ontology repository to develop domain ontologies either
from scratch or by re-using existing relevant ontologies.

. The Ontology browser to navigate through the ontology, the Ontology selector to
select objects of interest (relevant concepts and relations) in an easy and quick way,
and the Ontology view customization to visualize ontologies in an intuitive way.

« The Ontology learner to determine concepts and their relations through data analysis.

. The Automatic annotation to annotate the produced documents (software, models,
data bases, etc.) with semantic markers from ontologies.

. The three components in the querying and reasoning dimension to query the
geosciences projects semantic memory to find relevant documents.

« The four components in the ontology evolution dimension to maintaining large
domain ontologies in complex evolving technical domains.

4.8 Use Case 8. Hospital Information System from L&C Global

This use case deals with the issue of database integration in the domain of healthcare.
Health care organisations such as hospitals may have several dispersed data sources
containing interrelated information. For example, there may be a central repository which
contains administrative information of all patients registered at the hospital. Additionally,
each division holds additional information about the diagnoses and treatments of the
patients examined. As information stored about a patient in one division may be relevant
to a professional, seeking information from another division, a unified search is highly
desired. Two challenges in this case are that the data may be stored in very different
ways, from totally unstructured text (e.g. notes written by the doctor) to highly structured
repositories (e.g. relational databases), and that access must be achieved within a suitable
time frame.

4.8.1 The use case and the Semantic Web Framework

Figure 18 presents the components of the Semantic Web Framework that can support this
use case and their dependencies.
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In order to achieve all of the goals proposed in this business use case, the system could

use the following SWF components:

KWEB/2006/D1.2.4/v1.7

The Ontology editor, the Ontology browser, and the four components in the ontology
evolution dimension for the development and continuing maintenance of ontologies.

The Ontology view customization to visualize ontologies in an intuitive way.
The Ontology evaluator to evaluate the data storage (e.g. removing redundancy).

The Ontology learner to generate suggestions for concepts and properties through
analysis of data corpus.

The three components in the querying and reasoning dimension to retrieve
knowledge.

The Ontology repository and the Data repository to store instance data.
The Ontology matcher and the Alignment manipulation to map different ontologies.
The Alignment repository to store the alignments done between ontologies.
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5 Conclusions and future work
By Raul Garcia Castro and M. Carmen Suarez-Figueroa

The Semantic Web Framework is intended to help Semantic Web application developers
build Semantic Web applications. In this deliverable a first definition of its architecture is
presented, describing the existing types of Semantic Web technology, their
functionalities, and the dependencies between these technologies.

Although the Semantic Web Framework is useful as a reference and helps reuse existing
technology, Semantic Web application developers will still have to develop their
applications and their functionalities.

Nevertheless, application development can be less expensive, as can be seen in the case
of the business use cases in Chapter 4, by first identifying the semantic functionalities
needed and then reusing the corresponding components of the Semantic Web Framework.

Chapter 4 also shows that some of the components are used in all the use cases, namely
the Ontology repository, Data repository and Metadata registry components. And other
components are used in almost all the use cases, namely the Alignment repository, Query
answering, Semantic query processor, Ontology editor, Ontology browser, Ontology view
customization, the four components of the Ontology evolution dimension, and the
Ontology matcher.

On the other hand, some other components are not used in the use cases or almost not
used, namely the Information directory manager, Ontology evaluator, Ontology
discovery and ranking, Ontology adaptation operators, Alignment editor, Ontology
translator, Ontology transformer, Instance editor and all the components of the Semantic
We Service dimension.

This deliverable just contains the first version of the Semantic Web Framework, work in
its refinement will continue through collaborations with WP 1.1 where the work in the
use cases is continuing and with the research area to maintain the Semantic Web
Framework aligned with latest research results, such as in the case of WP 2.3 where a
framework for the ontology lifecycle is being defined.

Future work includes the identification of the defined components which are already
implemented by existing tools, and of their adequacy for the Semantic Web Framework.
Once these existing tools are identified and their interfaces analysed, we will be able of
providing sets of compatible tools. Therefore, recommendations will involve not just
single components of the Semantic Web Framework but also groups of already-
interoperable components.

Another line of work will be the comparison of the approaches proposed for the use cases
using the Semantic Web Framework with the current solution developed by the
companies by asking the industrial partners involved with the use cases to provide some
insight into the proposed definition according to the Semantic Web Framework of their
use cases.

After this work has been performed, a future line of work will be to develop
specifications of the components identified in this deliverable and of their interfaces and
guidelines for implementing or reusing them.
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Appendix | Dependencies between the components of
the Semantic Web Framework

This appendix includes tables that show the dependencies of all the components of the
Semantic Web Framework with the components of each dimension.

I. Directory Ont. Data | Alignment | Metadata WS
Manager Repos. Repos. Repos. Registry Repos.

I. Directory Manager X X

Ont. Repos. X

Data Repos. X

Alignment Repos.

Metadata Registry X

WS Repos.

x
X

Query Answering

Semantic Query Processor X X

Semantic Query Editor

Ont. Editor

Ont. Browser

Ont. Selector

Ont. Evaluator

XXX |[X]X

Ont. Learner

Ont. Discovery & Ranking

Ont. Localization & Profiling

Ont. Adaptation Operators

Ont. View Customization

Ont. Evolution Manager

Ont. Evolution Visualizer X X

Ont. Versioner X X

Ont. Evolution Strategy

Ont. Matcher

X
X

Alignment Manipulation X

Alignment Editor

Ont. Translator

X

Ont. Transformer

Data Translator

XXX ([ X

Ont. Merger

Mediator Generator

Instance Editor

Manual Annotation

Automatic Annotation

XX | XXX

Ont. Populator

XX XXX

WS Discoverer

WS Selector

WS Composer

WS Choreography Engine

XXX

WS Process Mediator

WS Grounding

XX | X
XX XXX XX

WS Profiling

Table 1 Dependencies of the components with the components of the Data and metadata management
dimension
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Query Semantic Query | Semantic Query
Answering Processor Editor

I. Directory Manager
Ont. Repos.

Data Repos.
Alignment Repos.
Metadata Registry
WS Repos.

Query Answering
Semantic Query Processor X
Semantic Query Editor

Ont. Editor

Ont. Browser

Ont. Selector

Ont. Evaluator

Ont. Learner

Ont. Discovery & Ranking
Ont. Localization & Profiling
Ont. Adaptation Operators
Ont. View Customization
Ont. Evolution Manager

Ont. Evolution Visualizer
Ont. Versioner

Ont. Evolution Strategy

Ont. Matcher X
Alignment Manipulation
Alignment Editor

Ont. Translator

Ont. Transformer

Data Translator

Ont. Merger

Mediator Generator
Instance Editor

Manual Annotation
Automatic Annotation
Ont. Populator

X

XXX

X

WS Discoverer X
WS Selector
WS Composer X

WS Choreography Engine
WS Process Mediator
WS Grounding

WS Profiling

Table 2 Dependencies of the components with the components of the Querying and reasoning
dimension
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Ont. Ont. Ont. Ont. Ont.
Editor | Browser | Selector | Evaluator | Learner

I. Directory Manager

Ont. Repos.

Data Repos.

Alignment Repos.
Metadata Registry

WS Repos.

Query Answering
Semantic Query Processor
Semantic Query Editor
Ont. Editor X X
Ont. Browser

Ont. Selector

Ont. Evaluator

Ont. Learner

Ont. Disc. & Ranking
Ont. Loc. & Profiling
Ont. Adaptation Ops.
Ont. View Customization
Ont. Evolution Manager
Ont. Evolution Visualizer
Ont. Versioner

Ont. Evolution Strategy
Ont. Matcher

Alignment Manipulation
Alignment Editor X
Ont. Translator

Ont. Transformer

Data Translator

Ont. Merger

Mediator Generator
Instance Editor

Manual Annotation
Automatic Annotation
Ont. Populator

WS Discoverer

WS Selector

WS Composer

WS Choreography Engine
WS Process Mediator

WS Grounding

WS Profiling

Table 3 Dependencies of the components with the components of the Ontology development and
management dimension
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Ontology
Discovery &
Ranking

Ontology
Localization &
Profiling

Ontology
Adaptation
Operators

Ontology
View
Customization

I. Directory Manager

Ont. Repos.

Data Repos.

Alignment Repos.

Metadata Registry

WS Repos.

Query Answering

Semantic Query Processor

Semantic Query Editor

Ont. Editor

Ont. Browser

Ont. Selector

Ont. Evaluator

Ont. Learner

Ont. Disc. & Ranking

Ont. Loc. & Profiling

Ont. Adaptation Ops.

Ont. View Customization

Ont. Evolution Manager

Ont. Evolution Visualizer

Ont. Versioner

Ont. Evolution Strategy

Ont. Matcher

Alignment Manipulation

Alignment Editor

Ont. Translator

Ont. Transformer

Data Translator

Ont. Merger

Mediator Generator

Instance Editor

Manual Annotation

Automatic Annotation

Ont. Populator

WS Discoverer

WS Selector

WS Composer

WS Choreography Engine

WS Process Mediator

WS Grounding

WS Profiling

Table 4 Dependencies of the components with the components of the Ontology customization
dimension
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Ontology
Evolution
Manager

Ontology
Evolution
Visualizer

Ontology
Versioner

Ontology
Evolution
Strategy

I. Directory Manager

Ont. Repos.

Data Repos.

Alignment Repos.

Metadata Registry

WS Repos.

Query Answering

Semantic Query Processor

Semantic Query Editor

Ont. Editor

Ont. Browser

Ont. Selector

Ont. Evaluator

Ont. Learner

Ont. Disc. & Ranking

Ont. Loc. & Profiling

Ont. Adaptation Ops.

Ont. View Customization

Ont. Evolution Manager

Ont. Evolution Visualizer

Ont. Versioner

Ont. Evolution Strategy

Ont. Matcher

Alignment Manipulation

Alignment Editor

Ont. Translator

Ont. Transformer

Data Translator

Ont. Merger

Mediator Generator

Instance Editor

Manual Annotation

Automatic Annotation

Ont. Populator

WS Discoverer

WS Selector

WS Composer

WS Choreography Engine

WS Process Mediator

WS Grounding

WS Profiling
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Ont.
Matcher

Alignm.
Manip.

Alignm.
Editor

Ont.
Transl.

Ont.
Transf.

Data
Transl.

Ont.
Merger

Mediator
Gen.

I. Directory Manager

Ont. Repos.

Data Repos.

Alignment Repos.

Metadata Registry

WS Repos.

Query Answering

Semantic Query Processor

Semantic Query Editor

Ont. Editor

Ont. Browser

Ont. Selector

Ont. Evaluator

Ont. Learner

Ont. Disc. & Ranking

Ont. Loc. & Profiling

Ont. Adaptation Ops.

Ont. View Customization

Ont. Evolution Manager

Ont. Evolution Visualizer

Ont. Versioner

Ont. Evolution Strategy

Ont. Matcher

X

Alignment Manipulation

Alignment Editor

Ont. Translator

Ont. Transformer

Data Translator

Ont. Merger

Mediator Generator

XXX XX | X

Instance Editor

Manual Annotation

Automatic Annotation

Ont. Populator

WS Discoverer

WS Selector

WS Composer

WS Choreography Engine

WS Process Mediator

WS Grounding

WS Profiling

Table 6 Dependencies of the components with the components of the Ontology alignment dimension
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Instance Manual Automatic Ontology
Editor Annotation | Annotation | Populator

I. Directory Manager
Ont. Repos.

Data Repos.

Alignment Repos.
Metadata Registry

WS Repos.

Query Answering
Semantic Query Processor
Semantic Query Editor
Ont. Editor

Ont. Browser

Ont. Selector

Ont. Evaluator

Ont. Learner

Ont. Disc. & Ranking
Ont. Loc. & Profiling
Ont. Adaptation Ops.
Ont. View Customization
Ont. Evolution Manager
Ont. Evolution Visualizer
Ont. Versioner

Ont. Evolution Strategy
Ont. Matcher
Alignment Manipulation
Alignment Editor

Ont. Translator

Ont. Transformer

Data Translator

Ont. Merger

Mediator Generator
Instance Editor

Manual Annotation

Automatic Annotation X
Ont. Populator X
WS Discoverer

WS Selector

WS Composer

WS Choreography Engine
WS Process Mediator
WS Grounding

WS Profiling

Table 7 Dependencies of the components with the components of the Ontology instance generation
dimension
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WS
Discoverer

WS
Selector

WS
Composer

WS Chor.
Engine

WS Proc.
Mediator

WS
Ground.

WS
Profiling

I. Directory Manager

Ont. Repos.

Data Repos.

Alignment Repos.

Metadata Registry

WS Repos.

Query Answering

Semantic Query Processor

Semantic Query Editor

Ont. Editor

Ont. Browser

Ont. Selector

Ont. Evaluator

Ont. Learner

Ont. Disc. & Ranking

Ont. Loc. & Profiling

Ont. Adaptation Ops.

Ont. View Customization

Ont. Evolution Manager

Ont. Evolution Visualizer

Ont. Versioner

Ont. Evolution Strategy

Ont. Matcher

Alignment Manipulation

Alignment Editor

Ont. Translator

Ont. Transformer

Data Translator

Ont. Merger

Mediator Generator

Instance Editor

Manual Annotation

Automatic Annotation

Ont. Populator

WS Discoverer

WS Selector

WS Composer

WS Choreography Engine

WS Process Mediator

WS Grounding

WS Profiling

Table 8 Dependencies of the components with the components of the Semantic Web Services
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Appendix Il Dependencies between the use cases and
the Semantic Web Framework

This appendix includes a table that shows the dependencies of the use cases with all the
components of the Semantic Web Framework.
UC1l | uc2 | UC3 | UC4 ] ucs | UC6 | UC7 [ UCS8

I. Directory Manager

Ont. Repos.

x| X

Data Repos.

Alignment Repos.

XXX |[X
XXX [X
XXX [X
XXX [X
XXX |[X
XXX [X

X

Metadata Registry

WS Repos.
Query Answering

XIXPX XXX | X

x| X
x| X

Semantic Query Processor

Semantic Query Editor
Ont. Editor

XXX XX

Ont. Browser

XXX
XIX|XEX|[X|X
XXX
XXX XXX
XXX X[ X

Ont. Selector

Ont. Evaluator

X
X
X

Ont. Learner
Ont. Discovery & Ranking

X
X

Ont. Localization & Profiling X

Ont. Adaptation Operators

Ont. View Customization
Ont. Evolution Manager

Ont. Evolution Visualizer

Ont. Versioner

XXX [ XX
XXX XX

Ont. Evolution Strategy
Ont. Matcher

XIXEX XX XX
XIXEX XX XX
XIXEX XX XX
XIXEX XX XX

X

Alignment Manipulation

XXX

Alignment Editor

Ont. Translator

Ont. Transformer

Data Translator X X X X

Ont. Merger X X

Mediator Generator X X
Instance Editor

Manual Annotation

X
Automatic Annotation X X X X
Ont. Populator X

WS Discoverer X

WS Selector

WS Composer X

WS Choreography Engine

WS Process Mediator

WS Grounding

WS Profiling

Table 9 Dependencies of the use cases with the components of the Semantic Web Framework
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