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Introduction

iTelos aims to build and compose information models in order to
create KGs.

The models are portions of information built from a specific point
of view (the Purpose). They represent specific components of
the information we want to keep in the final KG.

How to represent the information ?

Which are the different information components
considered by iTelos to build models ?
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Information representation
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What are concepts?
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What is language?
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What is knowledge?
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What is data?
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The problem of representation diversity
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Summary

We saw the different components which make up any
representation

We introduced the precise role of concepts, language,
knowledge and data in terms of knowledge representation

We saw how the above four components generate different
representations, even of the same intended meaning (but not
only), in different datasets, thus generating the problems trying to

REUSE, BUILT (create & compose) and SHARE resources.
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What is representation diversity?
We have Semantic Heterogeneity (e.g., in language, KBs, DBs) when
there are differences in how the same real world phenomenon is
represented.
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Semantic heterogeneity arises
whenever we have KBs and DBs
developed by independent parties
(in space and time).

We take Representation Diversity
to mean semantic heterogeneity,
as organized in the four
components of concept, language,
knowledge and data.



Levels of Representation Diversity

Representation diversity occurs in
1 the different concepts used to denote the same entity;
2 the different terms and meanings used in language;
3 the different entity types and the properties used;
4 the different entities and the property values used.

We categorize representation diversity in 4 levels:
Conceptual Diversity
Language Diversity
Knowledge Diversity
Data Diversity

Representation diversity is unavoidable, at all four levels.
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Motivating Example
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Conceptual Diversity (L1)

Fausto Giunchiglia iTelos 21 / 32



Language Diversity (L2)
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Knowledge Diversity (L4)
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Data Diversity (L5)

Fausto Giunchiglia iTelos 24 / 32



Representation Diversity Architecture
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Representation Diversity Architecture
(Contd.)

The language representation layer (L2) appears first and last in
the architecture. L2 enforces the input and the output
dependence of the representation of data on the user language.
In fact, language is the key enabler of the bidirectional interaction
between users and the platform

In the first phase, the L2 input language is translated into the
system internal L1 conceptual language and the input language
is only resumed during the last step, when the results of the data
integration steps are presented back to the user.

In this process, L2 is key in keeping completely distinct the
multilingual user-defined data representation and the alinguistic
system-level data representation.
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Representation Diversity Architecture
(Contd.)

The management of conceptual diversity (L1) involves the
organization of the L1 alinguistic concepts, as identified in the
first step, into a Language Entity Graph (LEG) which codifies the
semantic relations across concepts (and, therefore, among, the
corresponding L2 input words).

In order to achieve this goal we exploit, as a-priori knowledge, a
multilingual lexico-semantic resource, called Universal
Knowledge Core (UKC)

The alignment of meanings across languages and namespaces
absorbs a major source of heterogeneity present in the
(Semantic) Web
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Representation Diversity Architecture
(Contd.)

The net result of this phase is an LEG with the following
properties:

the concepts identified during the first phase are all and only the
nodes in this graph;

these nodes are annotated with the input L2 terms, across
languages;

these nodes are organized into a hierarchy which preserves the
ordering, across the links of the UKC (in the case of nouns, the
synonym/ hyponym/ hypernym relations).
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Representation Diversity Architecture
(Contd.)

Managing knowledge diversity (L4), involves the construction of
a (alinguistic) Entity Type Graph (ETG) encoded using only
concepts occurring in the LEG constructed during the previous
two phases

In this phase, the first step is to distinguish concepts into etypes
and properties (both object properties and datatype properties)
while the second step is to organize them into a subsumption
hierarchy

In the fourth representation layer (L5), we tackle data diversity
via an Entity Graph (EG), namely, a data-level knowledge graph,
by populating the ETG with the entities extracted from the input
datasets.
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Representation Diversity Architecture
(Contd.)

The EG is constituted of a backbone of L1 alinguistic ids, each
annotated with the input L2 terms where, for each L2 term, the
system remembers the dataset it comes from.

This mechanism is implemented via a provenance mechanism
which applies to all the input dataset elements, both at the
schema and at the data level.

One major advantage of our approach is that the combinatorial
explosion deriving from the interaction of the four different types
of diversity is avoided and the complexity of the data integration
problem reduces to the sum of the complexity of each layer.
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Did we forget L3 ?

No, L3 exists !

L3 is a particular kind of knowledge resource, called Teleology .

Teleologies uses L2 elements within an extended formalization
of entity relationship (ER) models, with the objective of modeling
a purpose specific representation of such concepts as well as
the exiting relations among them.

A teleology is the contextual model for the Purpose
considered.

iTelos composes the Purpose’s teleology with already existing,
well known, ontologies in order to create the unique knowledge
structure for the final KG.

A dedicated lecture will define teleologies and their usage in detail.
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In the next lectures ...

Models implementation

How the different kinds of models are concretely shaped in
iTelos ?

In which form they appear along the methodology ?
How iTelos is able to create and compose models ?
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