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Abstract. OOBDMS provide a good solution for the management of XML 
documents. This article shows the different approach (specific and generic) of 
coupling an object model with XML and emphasizes the possibilities offered by 
BDOviedo3 system. It is an object-oriented database built over an integral ob-
ject-oriented system. The flexibility provided by its object-oriented construction 
and the extensibility of its mechanisms (such as indexing) can transform it into a 
XML document manager. 

1 Introduction 

The XML language (eXtensible Markup Language) is now a standard for information 
interchange. Due to the high amount of data involved, aspects related to the manage-
ment of XML documents, such as efficient storage, indexing, queries, transactions, 
data integrity, multi-user access, etc., traditionally provided by databases, have special 
relevance. 

This paper presents the options provided by Object-Oriented Database Management 
Systems (OODBMS) for the management of XML documents, with an emphasis on 
the possibilities offered by BDOviedo3 [9]. BDOviedo3 is an OODBMS built on a 
persistent object-oriented abstract machine [2]. 

Section 2 introduces an overview of the main alternatives that can be used for the 
management of XML documents using OODBMS. Next section presents the 
BDOviedo3 system. Finally, in section 4, a number of extensions of BDOviedo3 
system for the storage and management of XML documents are discussed. 

2 Object-Oriented Database Systems and XML 

The potential of OODBMS for the management of XML documents is well known 
[6]. Besides, they have a number of advantages when compared with other models, 
such as the relational model [1].  

The goal of coupling an object model with XML has two main approaches: specific 
and generic [5]. Specific approach is very adequate for XML documents where data is 
what is really interesting. Describes a new class for each new kind of information. It  
models the data in the XML document as a tree of objects that are specific to the data 
in the document. There are already a number of products implementing XML data
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binding [3,7] and even many of these can transfer data between the objects and the 
database as well. Generic approach is appropriate in general for document-centric 
applications. The Document Object Model (DOM) uses such as approach. Generic 
approach considers all document information (tags, attributes, etc.) as objects of pre-
defined classes, interconnected between each other with links that preserve XML 
structure. This approach is used by several model-based native XML databases 
[10,16]. A model-based native XML is a database that stores a binary model of the 
document (DOM or a variant) in an existing or custom data store.  

3 BDOviedo3 

BDOviedo3 is an OODBMS built over an integral object-oriented (OO) system [9], 
which provides direct support for the OO paradigm [2]. This integral system is sup-
ported by an OO abstract machine that provides a set of minimal capabilities (persis-
tence, concurrency, security and distribution), and an OO operating system that ex-
tends them. The abstract machine provides a common object model shared for the 
other system elements.  

The main element of the architecture of the BDOviedo3 OODBMS is the engine 
[11], that provides the basic functionality of the OODBMS. It is structured into eight 
managers (extensions, schemas, integrity, queries, indexes, transactions, authorization, 
and distribution). As an example of the facilities provided by the integral system, the 
extensibility [14] of the indexing mechanism can be mentioned. This mechanism eas-
ily allows the incorporation of new indexing techniques. These techniques are imple-
mented as object sets with a particular interface. Every new indexing technique added 
to the system, by using inheritance, will have that interface. These classes can be used 
and extended by any user, thus reusing the OODBMS code itself. The initial set of 
indexing techniques coded are Single Class, CH-Tree and Path Index [15]. 

 

Fig. 1. Architecture of BDOviedo3 

The languages selected [9] for the manipulation and querying of the database are 
the ones proposed by the ODMG standard [4]: Definition Language (ODL), Manage-
ment Language (OML), and Query Language (OQL) in its Java binding incarnation. 
However, the addition of new languages to the OODBMS just involves the coding of a 
translator of the language into the bytecode of the abstract machine using the already 
present functionalities of the objects of the database engine. 
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4   Possibilities for the Management of XML Offered by 
BDOviedo3 

BDOviedo3, as mentioned before, is an OODBMS. As such, it can host the manage-
ment of XML documents. Nevertheless, the special features of the system offer a big 
number of possibilities. Some of them are discussed below. 

The first one is along the lines proposed in [8], for instance. It is based on extending 
the ODMG standard to support structured and semi-structured data. This implies the 
existence of a model to represent semi-structured data (OEM in the case of Ozone 
[8]). The extension of the OQL language to support queries on hybrid data is also 
required. The solution in BDOviedo3 will need the addition of a new layer to deal 
with these extensions. First, a new schema manager is needed. This schema manager 
will add new types representing semi-structured data to the ODMG class declarations. 
Then a new preprocessor translating extended OQL queries into plain OQL should 
also be added.  

In order to achieve a generic management of XML documents, a solution will be 
the developing of a persistent DOM (PDOM style [5]). However, in BDOviedo3, the 
implementation will be very easy, as all the aspects related to the synchronization of 
objects between main memory and hard disk, object lifecycle control, etc. are trans-
parent to the programmer of the persistent DOM. A module for making XML specific 
queries (XQuery for instance) can also be easily added. The extensibility of the index-
ing mechanism allows to introduce without effort new indexing techniques that prove 
to be better [12,13] for searches involving these documents. 

 

Fig. 2. Alternatives to add specific XML document management to BDOviedo3 

Finally, in order to achieve a specific management of XML documents there are a 
number of possibilities. The BDOviedo3 languages are ODMG standard (Java bind-
ing), so any of the Java language tools implementing the XML data binding (such as 
[3,7]) can be directly used to translate between the database schema and the XML 
document schema. Then we have two options (Fig.2). The first one is to translate the 
Java source generated by the tool to the language of the abstract machine. Then the 
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schema is now persistent (thanks to the persistence of the machine), and data in main 
memory is synchronized with data stored in the database. The other option is to trans-
late into a language understood by the ODBMS (the ODMG extended Java), which 
then in turn is translated to machine bytecode by an already existing tool in the 
ODMS. An extra step is taken but the translator is simpler. 

5   Conclusions 

Object-Oriented databases are a feasible and adequate option for the storage and man-
agement of XML documents. The BDOviedo3 OODBMS offers different possibilities 
for the storage and management of XML documents, for data-centric and document-
centric applications as well. The flexibility provided by its object-oriented construc-
tion over a persistent OO abstract machine, and the extensibility of its managers and 
mechanisms (such as the indexing mechanism) can easily transform BDOviedo3 into a 
XML document manager. 
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