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Abstract—To enable data intensive application including  This assumption is acceptable if models to be mapped are

global information systems with heterogeneous models, the encoded in a meta-model that will not evolve dynamically

model mapping problem in which a source model is mapped to e to the fixed set of mapping constructors.
atarget one s_h_ould be addresse_d. Current work about_ mapping N thel fering th bility t ioulat a/
provides a finite set of mapping constructors available for evertneless, otlering the capabliity to manipulate and/o

writing mappings. In this case, adding a new concept in a to modify the meta-model could offer more flexibility and
meta-model describing mapped schemas could have the effect extensions capabilities dynamically. Indeed, offering th
of building new types of mapping constructors. Thus, this  capability for the meta-model to evolve by supporting the

paper attempts to provide a generic and systematic approach  .aation of new concepts would also offer the capability to
for modeling mapping constructors, so that new mapping

constructors could be handled efficiently without requiring to ~ dynamically define on the fly new mapping constructors. As
rebuild completely the mapping repository system. a consequence, the definition of mapping constructors in a

Keywords-data integration; mapping; meta-modeling; model generic way becomes possible.

transformation: ontology engineering. Moreover, because the size of models and instances are
growing drastically, the traditional approaches for magpi
I. INTRODUCTION models need to scale up. Therefore, offering persistent

~_ settings for managing such mappings and instances becomes

The huge amount of data created by several applicatiog necessity if one wants to address real sized problems.
domains and development activities was at the origin of the Tpig paper focuses on the definition of a generic infras-
emergence of several heterogeneous data models and modgliciyre for managing mappings in a database context. & use
ing languages. The need of exploiting data and these models specific database architecture that supports definition of
in an integrated manner led to several studies on data andleia-models and their instances. This database infrasteuc
model integration and heterogeneous modeling [1], [2]. TWoygnsists of: (1) a space for representing mapping construc-
particular and interesting studies are model mappings a”ﬂ)rs, (2) a space for representing models and mappings

mapping languages. Moreover, these approaches have alggyyeen these models and finally (3) a space for representing
been developed in the context of the semantic web whergiq (instances of models).

model mappings were required for defining transformations, This paper is organized as follows. Section Il outlines

instance migration, etc. related work on mappings. Then, our contribution using

In order to deal with various heterogeneous models used,nstructive data models to model mappings is presented

to represent the same real word domain, several mapping section III. In Section IV, we discuss how to represent
languages [8], [12], [20] have been proposed. Their central gra0h of mappings in a persistent context. Once our

objective is to establish rela_tionships between modelsstMo persistent solution for handling mappings in a database

of these approaches run in central memory and do NA,ctyre, through model repositories, is presented itiGec

address the scalability problem when dealing with huge, e priefly present, in Section VI, how this approach has

amount of data, instances of those models. been set up to encode the transformation process for bgildin
However, many information systems rely on databases t@nio|ogies starting from texts. This work has been condlicte

ensure SC"’?'ab'“ty- AS a consequence, the need of managing the context of the DaFOE4App (Differential and Formal

mappings In a persistence context appgared. .Therefore, ﬂE‘f’ntologies Editor for Application) project [22]. We finally

availability of a repository of mappings is required. Al$0, ~onclude and give some perspectives of this work.

way for exploiting mappings by interpreting, handling and

manipulating such mapping operators is also required. I
The work of Miller et al. [3] and Ling et al. [4] was

precursor. It addressed the problem of mapping management Many proposals address model mapping and data trans-

in a database. The main assumption in this work consists itation problems. These proposals can be splitted into two

modeling mapping constructors as a finite set of operatorsategories: hard encoded and rule-based approaches.

. RELATED WORK
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A. Hard encoded approach automatic synthesis of an alignment between models. In

By the termhard encodegdwe refer to approaches where OUr proposal, we assume that the discovery process has
both mappings and mapped models representations afdready been achieved. Indeed, our work deals with mapping
hidden within a framework as a program. It means thatSPecification and instance mediation in database environ-
these representations are not exposed as declarative aRtgnt. More discussions on topics around mapping problems
user-comprehensible rules. This leads to several diffesult and provided solutions can be founded in [4], [9], [15],
First, models and mappings can only be extended by thEL8]. As illustrated in Figure 1, mappings can be composed
framework designers. Secondly, because of the prograrﬁ[ansitively. This requirement has been formalized in [10]
based representation of models and mappings, any extehL9], where an approach to use composition among mod-
sion requires changes at the framework code level. As &S has been proposed. Because this paper focuses on a
consequence, correctness of these representations has to'Pository for storing mappings, we do not discuss handling
accepted by users as a dogma. For example, the approa€fmposition betvv_een mappings (composition is handled by
of Papotti and Torlone [14] can be said to be hard encoded® quéry engine in our framework). Furthermore, [3], [4]

In that context, the expressed transformations are imiperat introduce the notion ofalue correspondencas a proposal
programs, which have the weaknesses described above. TRErepresentation for mapping operators.

instance translation process is achieved by firstly comgprt
the source data into XML, and then by performing an
XML-to-XML translation expressed in XQuery to reshape In our approach, modeling mapping consists in creat-
instances in order to be compatible with the target schemang mapping constructors (Model level mapping, Entity
and finally, by converting the XML representation into the level mapping, Attribute level mapping, etc.). In this sec-
target model. tion, we present a formal model for mapping construc-
tors. Furthermore, before connecting domain models us-

B. Rule-based approach ) . .
ing mappings, these models should be represented in a
Weaknesses of the hard encoded approach can be solv, y allowing them to be managed efficiently. The meta-

using a rule-based approach. This approach attempts if,4eling-based approach is often used for this purpose.
provide a generic way to handle models, mappings angye yse a meta-model called Entity-Attribute meta-model
data translation without using a hard encoded programye_a meta-model) to handle domain models. Using this E-
For example, the approach proposed by Bernstein et a meta-model, a modem is formally defined bym —

[13] is a rule-based one. In that approach, they focus OQE,A,I,T, dom, range, its_entity) where:

a flexible mapping based on inheritance hierarchies, and -

in the incremental regeneration of mappings each time the
source schema is modified. Other rule-based approaches are’
driven by a dictionary of schemas, models and translation
rules. Among them, we can quote the work of Bowers and
Delcambre [11] that proposes Uni-Level Description (UDL).
UDL is a meta-model in which models and translations can
be described and managed in a uniform process environment *
for models, schemas and instances. UDL is used to express”®
specific model-to-model translations of both schemas and in
stances. Like the approach of Atzeni et al. [16], transtatio

are expressed as Datalog rules and the source and target
models are stored in a generic relational dictionary.

Our approach is also considered as a rule-based approach.
But, compared to the previous quoted approaches,
we provide a more abstract level where, in addition,
the dictionary is explicitly represented and becomes
manageable. Indeed, the dictionary representation aiocprd
to a meta-meta-model allows the user for example, to
modify mapping models without modifying the underlying Figure 1. An mLink graph of model mappings.
program.

IIl. OUR APPROACH

« E represents the set of entities of the monel

A represents the set attributes used to describe entities
of the modelm;

« | represents the set of entity instances of the maodgel

« T is a set of primitive types (Int, String, Boolean, etc.);

o dom : A — E defines the domain of an attribute;

range : A — E'UT defines the range of an attribute;
its_entity : I — E returns the entity associated to a
given instance.

A. Model level mapping: mLink

Furthermore, Kalfoglou and Schorlemmer [7] address Correspondences between models are represented by a
the problem of mapping discovery which consists of andirected acyclic graph whose nodes are models. Formally,
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— (p is an expression used to write in terms ofa;

) 1 <i<k).
Y — a4 represents the confidence degree of the corre-
Y/ spondence.
@ Enity \\(’;;/ \\ a / @ bl Thr_ough this paper, we will use the terakink, formally
*E,:;nokm f f i defined as glement of,, to refer to a correspondence
***** ' G between attributes.

Figure 2. eLink graph. Figure 3. alink graph.

Unlike other work performed on mappings [3], [4], [12],

if M represents a set of models, the gra@h, of cor-  Our approach does not presuppose the existence of a finite
respondences between models (Cf. Figure 1) is defined b§et of mapping constructors but it aims at providing a formal
Gy = (N, L) Where: support to dynamically create new mapping constructors
or evolving existing one. Indeed, all mapping constructors
presented above use a numeric confidence degrédis is
the most used approach for handling fuzzy mappings. How-
(ﬁéller’ what will happen if a user (who is not the framework

esigner) want to create another fuzzy property for mapping
by annotating each mapping with a quality value (“Weak”,
“Average”, “Good”, “Very”, “Good”, “Excellent”, etc. for
example)? Thus, our approach propose to model mapping
constructors so that mapping constructors likeink, eLink,
aLink, etc., could be managed in a generic way and easily
B. Entity level mapping: eLink extended at runtime. As our work is conducted in a database

Correspondences between entities of the models are repr(é(—)nte_x_t'_ we discuss in the foll(_)wmg sections, modeling
sented by a directed acyclic graph whose nodes are entitiegf?’ss'b'“t'es ofa dfatabase reppsnory to store such a graph
Formally, if E represents a set of entities, the gragh of based representation of mapping.
correspondences between entities (Cf. Figure 2) is defined IV. M ODEL REPOSITORIES

by Ge = (NE_’ Lc) where: In the recent years, several works [6], [17] investigate th
« N. C Eis the set of nodes of the correspondence graphyroplem of representing ontologies and their instancelsimvit
o Le = {(es,er,ae,mL) € Ne X Ne x [0;1] X Lin} 3 database. We reuse this approach for models in general and
represents correspondences between a source enlity ( the resulting database (that we simply call Model Based-
and a target entityet) built in the context of thenLink  patapase (MBDB)) can be represented according in three
mL with confidence degrea.. main approaches. In this section, we present a taxonomy of
Through this paper, we will use the terehink, formally  these approaches. Our goal here is to discuss how the graph
defined as element of., to refer to a correspondence of mappings presented in Section Ill can be stored in each
between entities. of these database types.

C. Attribute level mapping: aLink A. MBDB of type 1

The arity of correspondences between attributes is n:0 |n MBDB of type 1, information is represented using
reflecting the fact that one needs zero or more attributeg single schema composed of a single table of triples
of the source entity to compute an attribute of the targe{subject, predicate, object). This table, referred asiaadrt
entity. Formally, if A represents the set of attributes, thetaple [5] is used both for model level data and instance
graphG, of correspondences between attributes (Cf. Figurgevel data. For model level data, the three columns of this

o N,, C M represents the set of nodes of the correspon
dence graph;

o L, = {(mgs,m¢,ap,) € Npyy X Ny, x [0;1]} repre-
sents a set of correspondences between a source mo
(ms) and a target modeh{;). Here,«,, is a confidence
degree of this correspondence.

Through this paper, we will use the temLink, formally
defined as element df,,, to refer to a correspondence or a
mapping between models.

3) is defined byG, = (N, L,) Where: table respectively represent the Identifier of an elemetitef
o« N, C Arepresents the set of nodes of the corresponmodel, a predicate and the value taken by the predicate (Cf.
dence graph; Figure 4). Furthermore, in order to implement our mapping

o Ly ={(As,as,aq,p,eL) € N¥ x N, x [0;1] x @ x L.} representation proposal with MBDB of type 1, we apply the
represents a set of correspondences from a set dbllowing rules:

sources attributesly = (as1,as2,...,as;) 10 a target « use RDF Schema as the meta-model for representing
one @ € N,) where: domain models. For instance, the triplet;,( Type,
— the eLink el represents the context in which the Entity) means that the concept is an RDF Class
correspondence has been created; (called Entity in the E-A meta-model);

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-196-0 3



MOPAS 2012 : The Third International Conference on Models and Ontology-based Design of Protocols, Architectures and Services

. extend RDF Schema with new concepts representin semzntic AREEE
mapping constructorarLink, eLink, aLink Entity
« extend RDF Schema with new properties representing2| 2ame | md At __ Table __Colum
. « " 100|e; 400 id| name |dom |range id| namel| .. id| neme | ...
parameters oL, L., L,. For instance, #'df : m,” is Lotle, | any SHE R 50 o | . |60
used to represent the source model aikink while i = e fims 60} parge
“ " e . . . . 1 ing 1 :
rdf : eL”is u_sed to _|dentn_‘y a_ﬂLlnkrepresentmg the 33‘;& vl 203b, | 101 It
context in which a givereLink is created. Vol — T
. . ) i mLinl .
Putting all these previous rules together results in a ds@b o d] | 7 S;zi f;o} =
as illustrated in Figure 4. Unfortunately, it clearly appea  |[#oim o] 00301
that, this approach is not enough scalable because of tt . Data =
number of auto-join operations required on the underlying W[ e | & g | b
. 600 | tc_car | 01
vertical table. A e Toe, :
id isrc itar
900 300 600
Semantic + Data
= TRELES = . IRILES . Figure 5. MBDB of type 2.
Subject Predicat Object Subject Predicat Object
m, rdf : type rdfs : Model mL,, rdf : type rdfs : mLink
m, rdf : type rdfs : Model mL,, rdf : my m,
- - mL,, rdf :m; m,
Ey 'j:"w’zl refs- Al meta-meta-model plays the same role as the one played by
94 Iet: mode m; Li df : dfs : eLink i
o i e s - Entity :sz e ’mL“e L the system Catalog. Compared to MBDB (_)f type 2, _aql_dmg a
e rdf:model | m, oL, rdf e, o meta-meta-model in MBDB of type 3 provides possibility to
i P v r— L L & extend the meta-model. So, thanks to that meta-meta-model,
2 df domain | e, il - r———— MBDB of type 3 could be reused to reach our goal related to
= diivenge  [xed:Sng  fai,,  |rfzel oL, the representation of mapping concepts in database. Figure
- | df : Ag ) H i
by rdf - type refs : Atribute |2 P - 6 illustrates the OntoBD [17] architecture as an example of
b, df : domai ) i T 1 . .
o PSR P a MBDB of type 3. OntoDB is based on 4 main parts:

Figure 4. MBDB of type 1.

B. MBDB of type 2

MBDB of type 2 store separately model level data and the
instance level data in two distinct schemes [6]. In classica
databases, the system catalog part plays the role of the
model level where models are stored as meta-data. The main
problem with this representation comes from the fact that th
meta-model provided by the DataBase Management System
(DBMS) cannot be manipulated. Indeed, this meta-mode
is frozen and therefore, it cannot be evolved according t
some particular requirements. For example, how do we ref.

the meta-base part: it corresponds to the catalog
system of databases. It contains system tables used to
manage all the data contained in the database;

the data part: it represents domain objects also called
data;

« the semantic part: it contains models defining the

semantics of data. More precisely, domain models of
information system stored in the semantic part;

the meta-schema part:the meta-schema part records
the E-A meta-model.

resent mapping concepts likaLink, eLink, aLink, etc(not

available in this meta-model) using this type of database

However, as illustrated in Figure 5, one can use the semant
part of the database to represent mappings. Even if thi

approach provides a solution independent of a particula

DBMS, the meta-model of the semantic part is also frozer
and cannot be extended at runtime in order to provide ne\
mapping constructors.

C. MBDB of type 3

MBDB of type 3 [17] propose to add another schema to
MBDB of type 2. This schema stores the E-A meta-model in
a reflexive meta-meta-model. Thus, for the meta-model, the
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Table |

The next Section presents how the approach led by MBDB CREATION OF THEE-A META-MODEL

of type 3 has been used to persist the graph of mappings.

INSERTINTO MetaEntity (label) MLUES("mLink”)

V. HANDLING MAPPINGS IN A DATABASE INSERTINTO MetaEntity (label) MLUES(“eLink”)

INSERTINTO MetaEntity (label) VALUES(“aLink”)

In this section, we give some details about the imple- INSERTINTO MetaEntity (label) VALUES(“Model”)
mentation of our proposal. Thanks to its extension fagility

MBDB of type 3 are therefore better suited to implement the INSERTINTO MetaAttribute (label, domain, type)

mapping approach presented in this paper. Indeed, a type 3 | VAtUES('m." mLink’;"Model")

MBDB provides enough flexibility for the extension of both INSERTINTO MetaAttribute (label, domain, type)
the E-A meta-model and the mapping model. It is therefore VALUES(“m;","mLink”,"Model”)

possible, for example, to create new mapping constructors.
The resulting database repository is illustrated in Figure | INSERTINTO MetaAttribute (label, domain, type)
7 where labels purposes (instead of object identifier) are VALUES("amLink”,INT)

used only for more readability. Compared to Figure 6, we
have extended the semantic part with mapping constructors.
All these mapping constructors are created as instances of
the meta-schema. That provides for creating dynamically

new mapping constructors. The resulting infrastructure is

obtained in 3 steps.

in this paper use‘label” as foreign key instead of
URI.

2) Model creation. The models creation task consists in
populating theEntity, Attribute and Model tables of
the E-A meta-model (Cf. Figure 7). For each entity of

Meta-Schema System Catalog the E-A meta-model, the physical structueg {ables)
L o IR for storing data is created in the Data part.
ettt || 11| e | 12 | st 3) Mapping creation. Creating a mapping consists in
j E\;gt QOEI gl: nmge 3'4','2. éétrriinng "’ ”" "’ ”" p(_)pulating _themLink, eLink, aLink_tabIes mate_rial-
e | 2™ N ETI e izing mapping constructors (Cf. Figure 7). This ex-
20| T =1 Y A W I plicit representation keeps traceability of mappings.
AT BT i However, it also keeps traceability between instances.
(s o e gﬁéi o Indeed, instance level mappings results from the in-
oo i stantiation ofeLink This instance mapping constructor

. ara e is handled by creating, for eaeliinka table ¢, 70e¢,

Ll Do A RN s m— s a— for example) storing those instances of the source
CARCCRETIE | e sfmi 500 i w00 entity that have been used to build the instance of the
- target entity.

An example of both of model and mapping creation tasks
Figure 7. MBDB with mappings. is given in Section VI, where the case study of modeling an
ontology building process is detailed.
1) Setup of the mapping management infrastructure. Notice that we have defined directed links from models

This infrastructure consists in building a repository f'ind concepts_ to others. The reverse Iin_ks can be eas_ily built
for mapping constructors. After creating tables in thell needed, using the same process. This capability willroffe
meta-schema part, we populate them. For examplef,u" traversals in .the dat_abase from models to others. As a
the statements of Table | insert new rows in tablesconsequence, it is possible to trace the source concept used
MetaEntity and MetaAttributetables of Figure 7. As (© Produce target ones. The MQL language [21] offers high
a consequence, a physical repository for each conl€Vel operators for such traversals.

structor is automatically built in the semantic part. A
table is created for each meta-entity with its attribute
found in the meta-attribute table. At this level, we use This section summarizes the use of the approach de-
classical SQL queries and the designer needs to knoweloped above in a particular context: building ontologies
the meta-schema tables structure. The MQL languag8tarting from text analysis.

[21] provides the user with high level operators that )

hide implementation details available in such SQLA- Overview

qgueries. We do not give details of this language to The proposal of this paper has been applied in the DAFOE
keep this paper in reasonable size. Notice that, foplatform, a platform led by the ANR DaFOE4App project.
readability purposes all statement examples provided his platform provides a stepwise methodology where the

VI. APPLICATION
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superClas
first step is dedicated to linguistic analysis (called Termi 0
nology Step) in which users manage linguistic information ot =
(terms and relations between terms) extracted with natural ' fondh Proaty

language processing tools (NLP). After the linguistic anal o

ysis, the step for structuring linguistic information (eal

TerminoOntology step), in order to avoid possible ambiguit $ 1 / K
of terms, is performed. Finally, a formalization step (edll fnge

Ontology Step) allows users to creafassesand properties : o] Dttty |
of the ontologies and to populate created classes. Each of — i !
these autonomous steps has been modeled as illustrated i

Figure 8, 9 and 10 respectively. Notice that the main goal
of the DaFOE platform is not to populate classes but to
build ontologies that are intended to be exported into other  Figure 10. A simplified representation of the Ontology model.

systems that provide instance management facilities. ,Thus ) ) -~ ) o
instance management is out of the scope of the applicatioR2FOE4App project has identified two bridges for switching
domain. between steps: a first one for producing termino-ontology
- concepts from texts and a second one for producing ontology

] i concepts from termino-ontology concepts. According to our
" Linba ST i NTEeER approach, bridge means the creationnafink, eLinkand
- frequeney INTEGER termz - label: STRING ) . -

alLink respectively after setting the models to be mapped.

[} b\ These two bridges are detailed below.

Pl label STRING

it

ST T T— 1) Bridge 1. Terminology to TerminoOntology step.
. rans: STRIGS Considering bothTerminologyand TerminoOntology

= , steps through their models (Cf. Figure 8 and 9 re-
aid NTESER spectively), a simplified mapping between these steps
" i WTEGER. . consists in:
- mLink creation. The statemens$; of Table Il creates
a mLink from the Terminologymodel to theTermi-
noOntologymodel. As a result, row 700 is inserted in
Figure 8. A simplified representation of the Terminology model. table mLink (Figure 11).
eLink creation. The statemen§s of Table Il creates
a eLink from the Term entity to theTerminoConcept
entity to express that instances of fhrermentity will
A be transformed as instances of tfierminoConcept

tet Ter mino Concept Relation

- name: STRING

: fid[ IIJN.II-'ESG'II'E:ING entity. As a result of this statement, row 800 is inserted
 siblingDiference: STRING 2 s b in the table eLink as illustrated in Figure 11. A
: i‘::‘e“nﬁgi‘f"fl‘r':;‘:: Al eLinkfrom theTermRelatiorentity of theTerminology
- paremtSimilarite STRING o model and theTerminoConceptRelatioentity of the
1 ; - TerminoOntologymodel is also available.
fo- alLink creation. The statemen$s of table IV shows a
ToftelationType aLink expresing that an instance of tAerminoCon-
: nEmESTRING cept entity has the saméabel as its corresponding
Tefecumence instance in theTerm entity prefixed by'tc_’. An-

other aLink expresses that the rate of an instance
of TerminoConcepentity equals to the frequency of
Figure 9. A simplified representation of the TerminoOntologydelo corresponding instances Trermentity divided by 100.
As a result, rows 200 and 201 are inserted in table
alLink (Figure 11).
2) Bridge 2. TerminoOntology to Ontology step.

B. Setting up our approach For TerminoOntologyandOntologysteps, a simplified
Applying our approach leads to the persistent infras- mapping between their respective models consists in:
tructure represented in Figure 11. It consists in writing mLink creation. The statemens$, of Table Il creates

correspondences between elements of the model of each step a mLink from the TerminoOntologymodel to the
using mapping constructors. The developed approach in the  Ontology model. As a result, row 701 is inserted in
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Table Il Table IV
STATEMENTS FOR MLINKS CREATION STATEMENTS FOR ALINKS CREATION

Statement 57—

INSERTINTO mLink (label, ms, m¢, cm)
VALUES(“Terminology2TerminoOntology”, “Terminology”,
“TerminoOntology”, 0.8);

Statement S5 —

INSERTINTO aLink (label, As, a:, aq, @, €eL)
VALUES(“TermLabel2TcLabel”, (“termlabel”), “tc_label”,

0.8, “tc_label= “tc_” + term_label”, “Term2TerminoConcept”);

Statement S —

INSERTINTO mLink (label, ms, m¢, aum)
VALUES(“TerminoOntology20Ontology”, “TerminoOntology”
“Ontology”, 0.9);

Statement Sg—

INSERTINTO aLink (label, As, a:, aq, ¢, €L)
VALUES(“TermLabel2TcLabel”, (“frequency”), “rate”,
0.8, “rate= “frequency/100”, “Term2TerminoConcept”);

Statement S7—
Table 11l INSERTINTO aLink (label, A., at, o, @, €L)
STATEMENTS FOR ELINKS CREATION VALUES(“TcLabel2ClassLabel”, (“tclabel”), “tc_label”,
Statement 55— 0.8, “classlabel= tc label”, “TerminConcept2Class”);

INSERTINTO eLink (label,es, et, ae, ML)
VALUES(“Term2TerminoConcept”, “Term”, “TerminoConcept”,
0.8, Terminology2TerminoOntology);

repository for mappings to ensure their traceability. As
ISNtztlgg'ﬁrl\]ItT%;Link (label, ., er, e, mL) an assessment, our appr(_)ach has been c_ieployed and_ then
VALUES(“TerminoConcept2Class”, “TerminoConcept”, “Clasg”, IMmplemented for the modeling process of building ontolegie
0.8, “TerminoOntology20Ontology”); from texts in the context of the DaFOE4App project.
Furthermore, once models and mappings are created and
models are populated with data, it would be interesting for
example, to exploit these mappings when querying data.
table mLink of Figure 11. Indeed, because our mapping modeling is applied to models
eLink creation. In the context of the previous created that represent the same real world domain, the domain
mLink a eLink is created from thélerminoConcept related retrieving process needs to interpret mappings be-
entity to the Class entity to express that instances tween models. Unfortunately, the resulting mapping graph
of the TerminoConcepentity will be transformed as as presented in this paper may be complex to manage with
instances of theClass entity. This eLink is created the classical SQL queries. For instance, as mappings are
using statementS; represented Table Ill. AeLink transitive thanks to mapping composition, one would want
from TerminoConceptRelatioof the TerminoOntology to use this capability to retrieve data transitively. Wigtin
model and théProperty entity of the Ontology model such a query could become complex. Thus, in continuity
is also available. As a result, row 801 is inserted into this work, we have defined a SQL-like management and
tableeLink (Figure 11). query language, namely MQL [21], that provides high level
aLink creation. The statement; of Table IV shows operators that makes easier querying data using mappings
aaLink expressing that an instance of tBéassentity  between models. This language, that hides implementation
has the saméabel as its corresponding instance in details regarding the database structure will be benchedark
TerminoConcepéntity. As result, rows 202 is inserted in the context of engineering data retrieving where respons
in table aLink (Figure 11). time may be critical because of the huge amount of the
Putting these mappings all together results in a stepwisnderlying data. In this particular case, we are planing to
design methodology for a database recording manipulatetinProve performance analysis of the MQL query language.
data and produced to build an ontology from texts according ACKNOWLEDGMENT
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