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The research project, which we hereby detail, has been utterly dedicated to explain the birth and evolution of an information 
repository called XTMdb whose basic principles are bound to integrate complementary tagging languages such as: SKOS; 
MODS, Dublin Core and/or GILS with the paradigm of topic maps. Once the information processing was completed, we 
could test it by means of designing an efficient information retrieval process which, at the same time, allows the information 
resources description to be extended in real time. On the one hand, the main objective lies in obtaining greater expressivity, 
independence in relation to the tagging language, as well as improved searches since the search can be centred on the topic 
concept. On the other hand, certain aspects remain outstanding which can lead to interesting discussions such as: the topic 
maps paradigm can provide added value visual information, it helps make the development of a support system decision easy 
and soft-computing techniques can solve a considerable amount of problems in relation to the information retrieval process. 
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1 INTRODUCTION 

The idea of storing semantic information in an extended denormalized database arose from the 
research group GRIO (Gestión de Recursos de información en las Organizaciones1) which proposed certain 
improvements to an already designed prototype thanks to the research project (EA 2003 – 52) granted by the 
Ministry of Education. This first prototype resulted in a tool called Potnia [8], [9], [10] whose information 
repository was built using a RDBMS (Relational Database Management System), theTopic Maps paradigm 
[7] and DC (Dublin Core) [6]. The information retrieval process was based on a binary search, it was limited 
to a static collection of attributes, and restricted to a combination of these attributes with classic boolean 
operators such as: AND, OR and NOT. 

 
Therefore, we decided to migrate the data to a new design based on a Native XML Database owing to 

the Topic Maps paradigm. The Topic Maps paradigm is based on the ISO 13250: 2003 standard, and it was 
thought that it would give good results and solve binary search problems if it was based on an XTM (XML 
for Topic Maps) structure [11]. At the same time, it would help extend the information resources description 
to other tagging languages and would not only use Dublin Core. The research team thought the retrieval 
process would improve, but some storage, data processing and search problems emerged because of the 
nature of the XML files. While RDBMSs are known as data-centric databases, a native XML database 
neither has fields nor stores atomic data, but stores documents instead. Thus, data processing does not 
improve owing to the hierarchical format in which information is stored. Furthermore, information retrieval 
cannot be carried out with the Structured Query Language (SQL), and a language called XPath is used 
instead, but this does not allow for ordered searches, cross joins, nor does it make use of set operators 
because it is only designed to perform searches in a single document. Finally, it was decided that a 
conceptual structure had to be designed to integrate the Topic Map paradigm in order to complement the 
relational one. In other words, using Topic Maps to not only enclose the HTML code in a static way by 
enriching its structure and providing it with semantics, but also to ensure that these tree structures can be 
generated automatically according to requirements by making use of the superimposed model-based 
information [2]. Previous results on this matter exist (see Freese 2003). The result was an extended 
denormalized database that enabled the information resources description to be extended in real time [12] 
without having to modify the design.  
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2 SOFTWARE REQUIREMENT SPECIFICATION (SRS) 

All software development processes need to be accompanied by a software requirement specification 
where the functionalities and necessities of the system to be developed are reflected. This aspect, which must 
be clear for all disciplines in all fields [29], does not require any in-depth computer knowledge since it does 
not include technological aspects and can avoid a lot of problems in the software life cycle within a 
multidisciplinary research group. The Guide IEEE STD 830:1998 has been followed to analyze and design 
XTMdb along with its software application. The objective is to have at our disposal at all times information 
about the final product requirements without having to take implementation details into account. 

 

2.1 Potnia versus XTMdb  
Table1. Comparison of objectives pursued for both applications 

 Potnia XTMdb 
Accesibility NO YES 

Usability NO YES 
Whatever 
discipline YES YES 

Whatever 
language NO YES 

 
As Table 1 illustrates, the information repository redesign has been taken advantage of by introducing 

a series of interface improvements, as well as accessibility and usability criteria, for the purpose of reaching 
a greater number of users and increasing the quality criteria in aspects such as giving users direct access, 
bandwidth and interaction, simplicity and consistency, design stability, feedback and dialog, and design for 
the disabled [14]. We are able to deduce from the information shown in Table 1 that the SRS between the 
first and the second version will obviously have many points in common. The first version will be enriched 
by  the second version. In any case, these documents have proved fundamental since they justify the reason 
why a native XML database is not the suitable solution to obtain the aim followed, even though the whole 
underlying technological environment indicates the contrary.  

3 EVOLUTION  

Potnia was only capable of labeling information in Dublin Core since it was based on a normalized 
RDBMS, and the addition of any other type of information resources description tagging language meant 
that the tables became very large, the search process became much slower and semantics would be lost in the 
representation. Besides, the GUI (User-Guide Interface) type to be used was mainly textual.  
.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Potnia GUI 



 

 

 
The migration of this relational information repository to a native XML database [17, 21] was 

unexpected, and even though XTM is based on XML, the former is not based on an information exchange.  
As one of the project requirements was to work with the information resources description in real time 

rather than having this description available in a static form, as is the case with the majority of tagging 
languages, we considered to continue using RDBMS technology [18, 19] since referential integrity proved 
most useful for us for certain types of searches. Therefore, it was very important to maintain it. Finally, we 
obtained a relational data model that was not based on obtaining a collection of normalized relations, but one 
that was based on exploiting the possibility of storing and querying a denormalized logic/relational model. In 
this way, we obtained an extension of it [1]. The stored information integrity is maintained with this structure 
extension, and with it, the information resources description was extended to other tagging languages, such 
as SKOS, MODS or GILS. Combinations among these were also accomplished. 

 

 
 

Fig. 2. XTMdb 

4 INFORMATION RETRIEVAL IMPROVEMENTS 

The Topic Maps and the versatility of the topic concept have enabled information to be labeled in any 
tagging language (see Figure 2). The use of a database that follows the extended denormalized relational 
model has also allowed search processes to be less restrictive and has enabled the user to see the same 
resource described in various languages without the problem arising of whether some label has no equivalent 
label in any other tagging language. 

 
The search process [28] differentiates between a simple search and an advanced search by following 



 

 

the most common search layout interface presently found in the technology for web-based information 
resources. Potnia makes use of a RDBMS with textual information so the recovery model needed is boolean, 
whose main feature is the consideration of relevance that is purely binary. This was achieved by embedding 
the SQL code within a programming language. With the new search engine version, a Stop words dictionary 
is used; the search is additive, there are no Boolean operators, and the implicit operator is a logic OR, 
combined with a weighted indexing. 
 

 
Fig. 3. A brief piece of code 

 

4.2  Advantages & Drawbacks 

Since it deals with short contents, the advantages with regard to its performances lie in the fact that 
indexing is instant. From a statistical point of view, and thanks to the Topic Maps, each content is only 
indexed once and performance in a multilingual environment is good. Its indexing quality and disk space 
presents some drawbacks that are worth specifying. Selecting PHP as a programming language could make 
the word extraction process run slightly slower. This problem could be solved if this process is simplified as 
much as possible so that indexing times are minimum. As regards disk space, just as with the indexing 
quality, any emerging problems are not derived from a theoretical idea but from a technological aspect when 
a specific program or software is used. MySQL was selected as the development platform of XTMdb. This 
RDBMS is not prepared to store indexing data, therefore this process may prove inconvenient if the site that 
is available to store the information repository is limited. 

As for the stop words file, we should point out that a modification was made later since a problem 
with acronyms, such as DC, G9, etc., was detected as they were not indexed. Thus, those words with a 
number of letters >= 2, and which only contained capital letters and numerals, had to be considered as 
indexed acronyms. 
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CONCLUSIONS & EXPECTANCIES 

 As conclusions of the present work, we wish to highlight that the experience has been more 
constructive than expected and certain improvements have been obtained: 

− Greater expressivity: not limited to a set of static attributes, no cardinality restrictions and referential 
integrity was maintained. 

− Independence in relation to the tagging language. Information can be shown independently in various 
formats. 

− Improved searches since the search can be centered on the topic concept. 

On the other hand, some aspects, which may lead to interesting discussions, have been taken into account for 
future developments: 

− Using paradigms such as Topic Maps, displaying and clustering the results obtained will provide added 
value visual information on the search results [4]. 

− Development of a possible support system to perform generic searches in traditional search engines. 

− Soft-computing techniques to solve imprecise, uncertain information retrieval processes of textual 
information [3]. 
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