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Abstract. This paper deals with the problem of automatic generation
of mappings between data sources schemas, by exploiting existing cen-
tralized mappings between sources schemas and a global ontology. We
formalize this problem in the settings of description logics and we show
that it can be reduced to a problem of rewriting queries using views. We
identify two subproblems: the first one is equivalent to a well known prob-
lem of computing maximally contained rewritings while the second prob-
lem constitutes a new instance of the query rewriting problem in which
the goal is to compute minimal rewritings that contain a given query.
We distinguish two cases to solve this latter problem: (i) for languages
closed under negation, the problem is reduced to the classic problem of
rewriting queries using views, and (ii) for languages with the property of
structural subsumption, a technique based on hypergraphs is proposed
to solve it.

Keywords: Schema mappings, description logics, rewriting queries,
hypergraphs.

1 Introduction and Motivation

The growing number of data sources distributed over networks and the relevant
exploitation of such data, often heterogeneous, pose the problem of information
integration. The use of this information has become a major concern in many
areas in the industry, agriculture and commerce [1]. The underlying problems
of sharing and integrating information has interested the research community
in databases over the two past decades and continue today to be the subject of
active investigations [11,10,1,12]. Work in this domain led to the development
of techniques and tools to allow an efficient and a transparent access to mul-
tiple heterogeneous, distributed and autonomous sources. Two major classes of
integration systems were defined : Mediation systems based on the paradigm
mediator/wrapper [10] and peer-to-peer systems (P2P) [9]. In the first type of
architecture, a central component, called mediator, acts as an interface between
users and data sources. The mediator is composed of an global schema which pro-
vides a unified view of data sources. The queries are formulated over a mediation
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schema (global schema) and are rewritten using the terms of sources schemas.
The complexity of mediation systems increases with respect to the number and
the capacities of data sources. Although these systems are effective for appli-
cations with few data sources, they are poorly adapted to the new context of
integration raised by the web, because they are based on a single global schema.
The peer-to-peer systems are composed of a set of autonomous data sources
(peers) such that each peer is associated with a schema that represents its do-
main of interest. Each peer’s schema constitutes an entry point into the P2P
system. In other words, queries are expressed on the local schema of the peer.
The resolution of queries in mediation or P2P systems requires the existence
of semantic mappings between global schema and data sources schemas in the
mediation approach and between peers schemas in the peer to peer approach.
From these mappings, the mediator, respectively the peer, analyzes queries and
reformulates them in sub-queries executable by sources or peers.

In this article, we address the problem of automatic generation of seman-
tic mappings between schemas of independent data sources. We call them P2P
mappings compared to centralized mappings stored in the mediator. The main
idea is to exploit existing centralized mappings for inferring P2P mappings. In-
deed, various efforts have helped develop centralized mappings for example: (i)
between data sources schemas and a global schema in the context of mediation
systems or (ii) between web applications and a global ontology of the domain
(i.e, ontology that defines the concepts of reference in a particular area). Re-
garding the latter case, the current development of the web, and particularly
the Semantic Web, led to the development of more and more applications that
are based on domain global ontologies. For example, the standard ISCO88 gives
a classification of professions while the consortium RosettaNet provides stan-
dards for trade. Our aim is at exploiting such centralized mappings in order
to convert them into P2P mappings between data sources. For example, P2P
mappings can be useful to process the distributed queries in P2P systems like
SomeWhere [2] and PIAZZA [8,9].

In this paper, we investigate the problem of discovering P2P mappings in
the setting of description logics [3]. These logics constitute an important knowl-
edge representation and reasoning formalism. They have been used in different
application areas and constitute an important language for the semantic web
(e.g.; OWL)1 of the W3C(World Wide Web Consortium)2. In the nutshell, the
main contributions of our paper are the following. We formalise the problem
of finding P2P mappings from a centralized set of mappings using description
logics. Then we propose a technique for automatically generating such map-
pings. For this purpose, we show that the problem of discovering mappings is
reduced to the problem of rewriting queries using views. Specifically, we identify
two sub-problems: (i) the first one is equivalent to a well known problem of
rewriting queries using views, where we search the maximally contained rewrit-
ings of queries [7,4,11], and (ii) the second one is to find minimal rewritings

1 http://www.w3.org/2004/OWL/
2 http://www.w3.org/
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which contain a query. We show that the second problem constitutes a new way
of rewriting queries problem and we distinguish two cases to solve it. For lan-
guages closed under negation, the problem is reduced to the classic problem of
rewriting queries using views and for languages with the property of structural
subsumption, a technique based on hypergraphs is proposed to solve it.

The paper is organized as follows. Section 2 introduces the basic concepts of
description logics. Section 3 shows how the mapping generation problem can be
reduced to the problem of rewriting queries using views. Two kind of rewriting
problems, namely Mmax and Mmin are defined. Solving the problem Mmin is
detailed in the section 4. Finally, section 5 concludes the paper.

2 Preliminaries

In this section, first we give the basic definitions in the description logics, then we
describe the notion of rewriting queries using views which is the core operation
in our framework.

2.1 Description Logics: An Overview

Description logics (DLs) [3] are a family of knowledge representation formalisms
designed for representing and reasoning about terminological knowledge. In DLs,
an application domain is represented in terms of concepts (unary predicates) de-
noting sets of individuals, and roles (binary predicates) denoting binary relations
between individuals. For example, using the conjunction constructor � and the
qualified existential quantification ∃R.C, where R is a role and C is a concept,
we can describe the concept Parent as follows : Human � ∃hasChild.Human.
This concept denotes the set of individuals in the domain who are human and
have at least one child.

There are different description logics defined by the set of the constructors
they allow. For example, figure 1 give the constructors of two description logics
used in our framework : FL0 and ALN . FL0 is a simple logic that contains
the universal concept (noted �), the conjunction of concepts (�) and (∀R.C).
The language ALN is more expressive because it contains in addition to the
constructors of FL0, the inconsistent concept (noted ⊥), the negation of atomic
concepts (i.e., descriptions formed only by a concept name) and cardinalities
constraints on the roles (≥ n R and ≤ n R, where n is a positive integer and R
is a role name).

The semantics of a concept description is defined by the notion of interpreta-
tion. An interpretation I = (	I , .I) consists of a non-empty set 	I , the domain
of the interpretation, and an interpretation function .I that maps each concept
name A to a subset of 	I and each role name R to a binary relation RI , subset
of 	I × 	I . For example, any interpretation of a concept FL0 (resp. ALN )
must respect the semantics of this language constructors as given in figure 1.

The notions of satisfiability, subsumption and equivalence between two con-
cepts are defined as follows:
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Semantic FL0 ALN
�I = ΔI X X
⊥I = ∅ X

(¬A)I = ΔI \ AI X
(C � D)I = CI � DI X X
(∀R.C)I = {x ∈ ΔI | ∀y : (x, y) ∈ RI → y ∈ CI} X X

(≤ nR))I = {x ∈ ΔI | �{y | (x, y) ∈ RI} ≤ n} X
(≥ nR))I = {x ∈ ΔI | �{y | (x, y) ∈ RI} ≥ n} X

Fig. 1. Syntax and Semantic of the concepts constructors for description logics FL0

and ALN , where n denotes a positive integer, A an atomic concept, C and D concepts,
R a role and the symbol � denotes the cardinality of a set

– A concept C is satisfiable iff there is an interpretation I such as CI 
= ∅. We
say then that I is a valid interpretation or a model for C. The concept C is
said inconsistent, noted C ≡ ⊥ iff C does not admit a model.

– The concept C is subsumed by the concept D, noted C 
 D, iff CI ⊆ DI

∀I.
– The concept C is equivalent to the concept D, noted C ≡ D, iff C 
 D and

D 
 C.

The description logics allow to describe an application domain at intentional
level using a terminology or Tbox (i.e., a schema or an ontology). Let C be
a name of concept and D a concept description. C ≡ D (resp., C 
 D) is a
terminological axiom called definition (resp., primitive specification). A concept
C occurring in the left-hand side of a definition (resp, of a primitive specification)
is called defined concept (resp, primitive concepts ). A terminology T is a finite
set of terminological axioms such that no concept name appears more than once
in the left-hand side of an terminological axiom.

In this paper, we consider that the terminologies are acyclic; it means that
no concept name appears directly or indirectly in its own definition (resp., in
its primitive specification). The semantics of a terminology is obtained by ex-
tending the notion of interpretation as follows. An interpretation I satisfied a
terminological axiom C ≡ D (resp., C 
 D) iff CI = DI (resp., CI ⊆ DI). An
interpretation I satisfied (or is a model for) a terminology T iff I satisfied every
terminological axiom in T .

Let C and D be two concepts of a terminology T , the notions of subsumption
and equivalence can be extended to the terminology as described below.

– C is subsumed by the concept D according to a terminology T noted (C 
T
D) iff CI ⊆ DI for every model I of T .

– C and D are equivalents according to a terminology T noted (C ≡T D) iff
CI = DI for every model I of T .

2.2 Rewriting Queries Using Views

The problem of rewriting queries using views is to find a query expression that
uses only a set of views and is equivalent to (or maximally contained in) a given
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query Q. The problem of rewriting queries using views is intensively investigated
in the database area [4]. This problem is important for query optimization and
for applications such as information integration and data warehousing.

We address here the problem of rewriting queries using views as studied in the
context of integration information systems [11]. This problem can be expressed
in description logics, since, views definitions can be regarded as a terminology T
and queries as concepts. More precisely, let Q be a query expression described
using a subset of defined concepts in the terminology T . A rewriting of Q using
T is a query expression Q′ which verifies the two following conditions: (i) Q′ is
described using only the defined concepts that appear in T and do not appear
in Q, and (ii) Q′ 
T Q.

Besides, Q′ is called a maximally-contained rewriting of Q using T if there
is no rewriting Q′′ of Q such that Q′ 
∅ Q′′ and Q′′ 
T Q. Note that here
the subsumption test between Q′ and Q′′ is achieved according to an empty
terminology. This allows to consider, during the test, the concepts that appear
in the descriptions of Q′ and Q′′ as atomic concepts. This allows, for example,
to capture the Open World assumption (incomplete views), which is generally
admitted in integration systems [11].

3 Generation of P2P Mappings

In this section, we present the problem of P2P mappings generation. This prob-
lem consists in the conversion of existing centralized mappings into P2P ones.
More precisely, starting from mappings between sources schemas and a global
ontology, our aim is at inferring logical relations (e.g., subsumption or equiva-
lence) between concepts of source schemas. We first illustrate below the mapping
generation problem on a running example and then we provide a formalization
in the DL framework.

Figure 2 describes the inputs of the mapping generation problem: (i) an on-
tology O, (ii) a set of sources together with their corresponding schemas S =
{S1, S2, S3, S4}, and (iii) a set M of centralized mappings between sources
schemas and the ontology O. A centralized mapping is a terminological ax-
iom that establishes a semantic links between the concepts that appear in
source schemas and the concepts of a global ontology. For example, the map-
ping S3.USAFlightWithStop ≡ USADeparture � StopF light in Figure 2 spec-
ifies that the concept USAFlightWithStop of the source S3 has exactly the
same meaning (i.e., is equivalent to) as the flights from USA with stops (i.e.,
the description USADeparture � StopF light) in the global ontology. We aim
at exploiting such centralized mappings to infer mappings between concepts of
sources schemas. These latter mappings, called hereafter P2P mappings, are il-
lustrated in Figure 3. The goal of P2P mappings is to establish semantic links
between concepts of different source schemas. For example, the P2P mapping
S1.F lightT oEU � S3.USAFlightWithStop ≡ S2.F lightFromUSA, specifies
that the concept FlightFromUSA of the source S2 has the same meaning as the
conjunction of concepts FlightT oEU of S1 and USAFlightWithStop of S3.
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Fig. 2. Example of centralized mappings

Fig. 3. Example of P2P mappings

The main goal of this paper is to investigate the technical problems underlying
the conversion of centralized mappings into P2P ones.

3.1 Formalization in the DL Setting

We consider the following inputs of our problem:

– a global ontology O, described by mean of a terminology in a given descrip-
tion logic. We denote by D the set of defined concepts in O,

– a set S = {S1, ..., Sn}, where Si, i ∈ {1, .., n}, is a terminology that describes
a source schema. We note Csi the set of defined concepts in Si , and
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– a set of centralized mappings M = {M1, ..., Ml} between source schemas
and the global ontology. A centralized mapping is given by a terminological
axiom Si.Cj ≡ Dj where Cj ∈ Csi, j ∈ {1, n}, and Dj is a conjunction of
defined concepts from D.

In oder to formally define the mapping generation problem, we first introduce
the notions of P2P and non redundant (P2P) mappings.

Definition 1 (P2P mapping). Let O, M defined as previously. Let Q1 and
Q2 be two descriptions defined using concepts from

⋃
i∈{1,..,n} Csi (i.e., using

defined concepts that appear in source schemas). We assume that the set of
defined concepts used in Q1 is disjoint from the one used in Q2.

Then, any assertion M ′ of the form :

– M ′ : Q1 ≡M∪O Q2, or
– M ′ : Q1 
M∪O Q2

is a P2P mapping between source schemas.

As an example, the mapping S1.F lightT oEU � S3.USAFlightWithStop ≡
S2.F lightFromUSA is a P2P mapping that establishes a semantic link between
the schema S2 and the schemas S1 and S3. Note that, from the previous defini-
tion, a P2P mapping establish a link between two disjoint sets of sources schemas
(i.e., concepts of a given source schema cannot appear both at right-hand side
and left-hand side of a P2P mapping).

It is worth noting that, not all the P2P mappings are interesting to dis-
cover. For example, in the Figure 3, the mapping M ′

1 : S2.F lightFromUSA �
S3.USAFlightWithStop 
 S1.F lightT oEU is redundant because of the pres-
ence of the mapping M ′

2: S2.F lightFromUSA 
 S1.F lightT oEU . Indeed, the
mapping M ′

1 do not convey any additional information w.r.t. to the one already
provided by the mapping M ′

2. We define below more precisely the notion of non
redundant P2P mappings.

Definition 2 (Non redundant P2P mapping). Let O, M and S defined
as previously. Let Q1, Q2 and Q′, be descriptions defined using concepts from⋃

i∈{1,..,n} Csi (i.e., using defined concepts that appear in source schemas).
A P2P mapping M ′: Q1 
M∪O Q2, is non redundant w.r.t. (O, M S) if and

only if :

i) 
 ∃Q′ | Q1 
∅ Q′ and Q′ 
M∪O Q2 and
ii) 
 ∃Q′ | Q′ 
∅ Q2 and Q1 
M∪O Q′.

For practical purposes (e.g., query processing in a P2P system), only non redun-
dant mappings are relevant to consider. Continuing with the running example,
the presence of the mapping M ′

2 makes the mapping M ′
1 useless for processing

queries. For instance, consider a query Q ≡ S1.F lightT oEU , posed on the source
S1, and that looks for flights to Europe. Using the mapping M ′

1, the query Q can
be rewritten into a query Q′ ≡ S2.F lightFromUSA � S3.USAFlightWithStop
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that computes answers from the sources S2 and S3. In the same way, us-
ing the mapping M ′

2, the query Q can be rewritten into a query Q′′ ≡
S2.F lightFromUSA that compute the answers from the sources S2. However,
we can observe that the set of answers returned by Q′ is a subset of Q′′ answers.
Therefore, in this example, the mapping M ′

2 is sufficient to answer the query
Q and hence, in the presence of M ′

2, the redundant mapping M ′
1 is useless for

computing Q answers.
In the remaining of this paper, we focus our attention on the problem of com-

puting non redundant P2P mappings from a set of existing centralized mappings.
We show in the next section how instances of such a problem can be reduced to
different instances of the problem of query rewriting using views.

3.2 From Mappings Discovery to Query Rewriting

We consider in this section the problem of computing non redundant P2P map-
pings. This problem, noted ConvertMapping is defined precisely below.

Problem 1 (ConvertMapping(O,S,M, Qinput)). Let O be a global ontology,
M a set of centralized mappings and S = {S1, . . . , Sn} a set of sources schemas.
The input description Qinput is a concept described using the defined concepts
from

⋃
i∈{1,n} Csi (i.e., the description of Qinput uses only defined concepts that

appear in source schemas). The problem is then to compute all the non redundant
mappings w.r.t. (O,M,S) of the following forms: Qinput 
M∪O Q, Q 
M∪O
Qinput and Qinput ≡M∪O Q.

Hence, the problem is to compute all the non redundant mappings that involve
the input description Qinput either in their left-hand side or in their right-hand
side. It is worth noting that the definition of the ConvertMapping problem as-
sumes that the input description Qinput is given a priori (e.g., provided by a
user or selected from the defined concepts of the sources that appear in cen-
tralized mappings). Automatically computing relevant input descriptions w.r.t.
some QoS criteria is an interesting question that is left open in this paper.

Note that, to solve ConvertMapping(O,S,M, Qinput) it is sufficient to fo-
cus only on subsumption based mappings (i.e., Qinput 
M∪O Q and Q 
M∪O
Qinput) since by definition, their discovery enables to find equivalence mappings
when they exist. In the sequel, we decompose a ConvertMapping problem into
two subproblems: the first one, noted Mmax(O,S,M, Qinput), concerns the dis-
covery of P2P mappings of the form Q 
M∪O Qinput, and the second one, noted
Mmin(O,S,M, Qinput), concerns the discovery of P2P mappings of the form
Qinput 
M∪O Q.

As stated by the following lemma, the problem Mmax(O,S,M, Qinput) can
be straightforwardly reduced to the classical problem of query rewriting using
views.

Lemma 1. Let O, S, M and Qinput defined as previously. Then:
Q 
M∪O Qinput is a non redundant mapping of Qinput w.r.t. (O,S,M) iff Q

is a maximally contained rewriting of Qinput using M∪O.
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The problem of computing maximally-contained rewriting of a query has been
studied in the literature for different types of languages [4,11,7]. In the context
of description logics, this problem has been shown to be decidable even for very
expressive languages such as ALCNR [4].

The next section is devoted to the problem Mmin(O,S,M, Qinput).

4 The Problem Mmin(O, S, M, Qinput)

In this section, we formalize the problem Mmin(O,S,M, Qinput) as a new form of
query rewriting where the aim is to compute minimal rewritings of Qinput using
M ∪ O. More precisely, we consider two families of description logics: (i) DLs
closed under negation, and (ii) DLs with the property of structural subsumption.

Case of DL Closed under Negation. A description logic L is said to be closed
under negation if for any description C in L, ¬C is also a description in L.
The following lemma says that in the particular case of such logics, the problem
Mmin(O,S,M, Qinput) can be reduced to a problem of computing maximally
contained rewritings.

Lemma 2. Let O, S, M and Qinput defined as previously. Then:
Qinput 
M∪O Q is a non redundant mapping of Qinput w.r.t. (O,S,M) iff

¬Q is a maximally contained rewriting of ¬Qinput using M∪O.

The demonstration of this lemma is based on the following axiom : Q 
min Q′

is equivalent to ¬Q′ 
max ¬Q.
A good candidate logic for this case is the language ALCNR which displays

two interesting properties: it is closed under negation, and the problem of query
rewriting using views is decidable for this language.

Case of DL with Structural Subsumption. We consider now a case of another
family of logics, namely DL with the structural subsumption. We introduce first
some basic notions that enable to define precisely such logics. Then, we show how
to solve the Mmin(O,S,M, Qinput) problem in this setting using hypergraph
techniques.

Definition 3 (Reduced clause form). Let L be a description logic. A clause
in L is a description A with the following property:

(A ≡ B � A′) ⇒ (B ≡ �) ∧ (A′ ≡ A) ∨ (A′ ≡ �) ∧ (B ≡ A).

Every conjunction A1 � ...�An of clauses can be represented by the clause set
Â = {A1, ..., An}.

Â = {A1, ..., An} is called a reduced clause set if :

– either n = 1.
– or no clause subsumes the conjunction of the other clauses, i.e, : ∀i | i ∈

{1, ..., n}, Ai 
� (Â\Ai).

The set Â is then called a reduced clause form (RCF).
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Consider for example a description D ≡ A � B � ∀R.C, where A, B, and C are
atomic concepts. Then, an RFC of D is D̂ = {A, B, ∀R.C}. Let us now introduce
the notion of structural subsumption as defined in [13].

Definition 4 (Structural subsumption). The subsumption relation in a de-
scription logic L is said structural iff for any description A ≡ A1 � ... � An and
any description B ≡ B1 � ...�Bm in L which is given by its RCF, the following
holds:

B 
 A ⇔ ∀Aj ∈ Â, ∃Bi ∈ B̂ | Bi 
 Aj

In other words , if B 
 A then Â ⊆ B̂ ({Aj} ⊆ {Bi}).

We consider now the problem Mmin(O,S,M, Qinput) in the framework of DLs
with structural subsumption. The following lemma provides a characterization
of the solutions in terms of clause sets.

Lemma 3. (Characterization of the minimal rewritings subsuming a query)
Let O, S, M and Qinput defined as previously but using a description logic

with structural subsumption. Then:
Qinput 
M∪O Q is a non redundant mapping of Qinput w.r.t. (O,S,M) iff Q̂

is a maximal set of clauses such that Q̂ ⊆ ˆQinput.

The demonstration of this lemma is based on the structural subsumption propri-
ety. Indeed, with the following descriptions given by their RCFs, if A�B �C 

A � B and A � B � C 
 A, we note here that A � B 
 A. So we deduce that
the description with the maximal set of clauses is the minimal.

Therefore, to solve a Mmin(O,S,M, Qinput) in the context of DLs with struc-
tural subsumption, one has to look for descriptions Q such that their RFCs are
made of maximal, with respect to set inclusion, sets of clauses that are included
in the RFC of the input description. As shown below, this problem can be re-
duced to a problem of computing minimal transversals of a given hypergraph.

We recall first the definitions of hypergraphs and minimal transversals.

Definition 5. (Hypergraph and transversals [6]) A hypergraph H is a pair (Σ,
Γ ) of a finite set Σ = {V1, ..., Vn} and a set Γ = {ε1, ..., εn} of subsets of Σ.
The elements of Σ are called vertices, and the elements of Γ are called edges.

A set R ⊆ Σ is a transversal of H if for each ε ∈ Γ , R ∩ ε 
= ∅. A transversal
R is minimal if no proper subset R′ of R is a transversal. The set of the minimal
transversals of an hypergraph H is noted Tr(H).

We show now how to map a Mmin(O,S,M, Qinput) problem into a hypergraph
based framework. Consider an instance of the problem Mmin(O,S,M, Qinput)
where all the descriptions are expressed using a description logic with structural
subsumption. We assume that concept descriptions are represented by their
RCFs. We note by NM the set of defined concepts of M that do not belong
to one of the source schemas used in Qinput. Then, we build the associated
hypergraph HMmin = (Σ, Γ ) as follows.
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– Each concept Ci ∈ NM such that Ĉi ⊆ ˆQinput, is associated with a vertex
VCi in the hypergraph HMmin . So Σ = {VCi , i ∈ {1, .., l}}.

– Each clause Aj ∈ ˆQinput, j ∈ {1, .., k} is associated with an edge εAj in
HMmin such that εAj = {VCi | Aj ∈ {Ĉi ∩ ˆQinput}.

Consider for example a Mmin(O,S,M, Qinput) problem where O, S, M are
depicted by the Figure 2 and Qinput ≡ S2.F lightFromUSA. The associated
hypergraph HMmin = (Σ, Γ ) is built as follows : The set of vertices is Σ =
{VS1FlightToEU , VS3.USAFligntWithStop} and the set of edges is :

Γ ={ε(Flight), ε(∀Departure.USACity), ε(≥1Departure), ε(∀Destination.EuropeanCity),
ε(≥1Destination), ε(≥1Stop)}.

Lemma 4. Let Mmin(O,M, Q) be a P2P generation problem expressed in the
context of a DL with structural subsumption. Then, Q a conjunction of Ci, i ∈
{1, .., n} is a solution of Mmin(O,S,M, Qinput) iff RQ = {VCi , i ∈ {1, .., n} is a
minimal transversal of the hypergraph HMmin .

Proof :Q ≡ �n
i=1Ci, Qinput ≡ �m

j=1Aj . Q is a solution of Mmin(O,S,M, Qinput).
∀Aj ∈ Q̂ ∩ ˆQinput, ∃Ci | Aj ∈ Ĉi ∩ ˆQinput ⇔ ∀εAj ∈ HMmin , ∃VCi ∈ RQ | VCi ∈
εAj ⇔ RQ is a transversal of the hypergraph HMmin . Q is a minimal rewriting
of Qinput ⇔
 ∃Q′ | Qinput 
M∪O Q′ 
∅ Q ⇔ RQ is a minimal transversal of
HMmin

This lemma provides a practical method to solve Mmin(O,S,M, Qinput). In-
deed, it enables to reuse and adapt known techniques and algorithms for com-
puting minimal transversals [5] to our context.

Continuing with the example, considering the hypergraph HMmin , the min-
imal transversals are {VS1.F lightToEU , VS3.USAFligntWithStop}. So, in this case
we have only one minimal rewriting that subsume Qinput which is Q ≡
S1.F lightT oEU � S3.USAFligntWithStopS.

5 Conclusion

In this paper, we considered the problem of the automatic generation of seman-
tic P2P mappings between autonomous data source schemas. We formalized this
problem using description logics and we showed that it can be reduced to a prob-
lem of rewriting queries using views. We have developed a prototype that im-
plements our approach. The algorithms of query rewriting and the computation
of the minimal transversals of the hypergraph are implemented using the JAVA
language and it is based on the OWL language. The prototype is composed of
three modules : Parser, GUI modules and Hypergraph. This latter module is de-
voted to the computation of minimal rewritings. Our future work will be devoted
to exploration of other family of logics for which the investigated problem can
be solved. We will also investigate the possibly of automatic generation of input
description. Finally, quantitative experimentation and algorithmic optimization
constitute also interesting future research directions.
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