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Abstract. We present a tool, cdled DB20OWL, to automatically generate
ontologies from database schemas. The mapping process starts by detecting
particular cases for conceptua eements in the database and accordingly
converts database components to the corresponding ontology components. We
have implemented a prototype of DB20OWL tool to create OWL ontology from
relational database.

Keywords: Interoperability, Ontology, Data I ntegration and Mapping.

1 Introduction

In order to achieve an efficient interoperability between heterogeneous information
systems, many solutions have been proposed. Particularly, ontologies play an
important role in resolving semantic heterogeneity by providing a shared
comprehension of a given domain of interest. An ontology formally defines different
concepts of a domain and relationships between these concepts. In interoperability
approaches alocal ontology is used for each information. The advantage of wrapping
each information source to a local ontology is to allow the development of source
ontology independently of other sources or ontologies. Hence, the integration task can
be smplified and the addition and remova of sources can be easily supported.

Information sources may contain different types of data structures. data may be
structured as databases, semi-structured as XML documents, and/or non-structured as
web pages or other type of documents. However, all of these sources must be mapped
to a local ontology which will express the semantic of information sources. In this
paper, we focus only on the mappings between databases and the local ontology.

We have developed a tool called DB20OWL to create ontology from a relational
database. It looks for some particular cases of database tables to determine which
ontology component has to be created from which database component. The created
ontology is expressed in OWL-DL language* which is based on Description Logics.
The mapping process starts by detecting some particular cases for tables in the
database schema. According to these cases, each database component (table, column,
constraint) is then converted to a corresponding ontology component (class, property,
relation). The set of correspondences between database components and ontology
componentsis conserved as the mapping result to be used later.

L http://ww.w3.org/ TR/owl-features/.



2 Databaseto Ontology M appings. DB20OWL Tool

2.1 Different table cases

The mapping process used in our approach depends on particular database table cases
that are taken in account during the ontology creation. These cases are illustrated
using examples from database schema shown in figure 1.

Case 1. When atable T is used only to relate two other tables T1, T2 in a many-to-
many relationship, it can be divided into two digoint subsets of columns A, A,, each
participating in a referential constraint with T, and T, respectively. Therefore all T
columns are foreign keys and they are primaries as well because their combination
uniquely defines the rows of T. For example, the table PRESENCE is in case 1
because it relates STUDENT and SESSION tablesin a many-to-many relationship.
Case 2. This case occurs when atable T is related to another table T, by a referential
integrity constraint whose local attributes are also primary keys. In this case all the
primary keys of T are foreign keys because they participate in a referentia integrity
constraint. For example, the table STUDENT is in case 2, because it is related to
PERSON table by aforeign key which is primary key at the same time.

Case 3. Thiscaseisthe default casg, it occurs when none of previous cases occur.
When these different cases are detected in the database, the mapping process can use
them to appropriately map database components to suitable ontology components as
follows.
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Fig. 1. The schema of schooling database



2.2 Mapping process

The mapping process is done progressively as follows. It starts by mapping the tables

to concepts and then mapping the columns to properties. Thus, the table cases

mentioned above are used twice: one time for table-to-class mapping and the other
time for column-to-property mapping. The mapping process consists therefore of the
following steps

1. Thedatabase tablesthat are in case 3 are mapped to OWL classes.

2. Thetablesin case 2 are mapped to subclasses of those classes corresponding to
their related tables, i.e. if T isin case 2 and related to T, by aforeign key which is
primary key a the same time, then T is mapped to a subclass of the class
correspondingto T, .

3. Each table in case 1 is not mapped to class, but the many-to-many relationship
that it represents is expressed by object properties. Two object properties are
added, one for each class whose corresponding table was related to the current
table. In other words, when atable T isin case 1 and relates between T, and T,
and if ¢, c, are the two classes corresponding to T,, T, respectively, so we assign
to c, an object property op, whose range is ¢, , and assign to ¢, an object property
op, whose range is c,. Each of these two properties op,, op, are inverse to the
other.

4. For tables that are in case 3, we map their referential constraints to object
properties whose ranges are classes corresponding to their related tables; i.e. if a
table T isin case 3 and has a referentia constraint with T,, and if c, c, are the
classes corresponding to T, T, respectively, then we assign to ¢ an object property
op whose range is ¢,, and we assign to ¢, an object property op' whose range is c.
To preserve the original direction of the referential constraint from T to T,, we set
the object property op as functional. So it will have a most one vaue for the
same instance. This characteristic is obvious because it comes from the
uniqueness of key.

5. For tables that are in case 2 and have other referential constraints than the one
used to create the subclass, we map them to object properties as in the previous
step.

6. Finaly, for al tables we map their columns that are not foreign keys to datatype
properties. The range of a datatype property is the XML schema data type?
equivalent to the data type of its original column.

2.3 Mapping Generation

During the mapping process, a R20 [2] document is automatically generated to record
the relationships between generated ontology components and the original database
components. It includes (1) a full description of the database schema, (2) a set of
concept map definitions consisting of the name of concepts with their identifying
column(s), and (3) a set of relation and attribute map definitions. This document can
be used to trandate ontological queries into SQL queries and retrieve corresponding
instances.

2 http://www.w3.org/ TR/xmlschem-2/.



3 Conclusion and Future Work

Currently there are many approaches and tools to deal with database to ontology
mapping [1[2][3][4][5][6][7][8]. We have presented DB20OWL our tool to map
relational databases to OWL ontologies. Thistool consider particular table cases and
take them into account while the mapping process. We have implemented a prototype
of this tool in Java and using Jena®. This prototype deals currently with Oracle and
MySQL databases because they provide specific views about the database metadata.
Extension of the presented tool are underway to deal with other DBMS that provide
such views. In addition, DB20OWL will be developed further to map several databases
to one ontology, and to map databases from other models such as object-relational
model.
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