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Abstract. In this project an algorithm of generation of active rules to
fragment Very Large Databases (VLDB) dynamically will be developed.
Information related to the access of the applications to the attributes
will be introduced to the algorithm and the algorithm will carry out
the vertical fragmentation. The algorithm will be executed whenever
the structure of the database (modify the attributes of the database:
to add, to eliminate or to modify) and the users accesses frequencies
undergo changes. The VLDB will be fragmented according to the scheme
of vertical fragmentation, since this scheme is suitable for applications
where data objects tend to be very large and many of the user queries
do not require access to the complete objects [1], in this form the impact
to use active rules in the process of dynamic vertical fragmentation of a
VLDB will be analyzed.

1 Introduction

Modern application, such that document management, multimedia and hyper-
media applications, manipulates increasing amounts of data of great size pro-
duced and stored in VLDB. The performance of these applications is degraded
as increases the amount of data that is stored in the VLDB, for that reason it is
necessary to carry out a distribution of the database to improve the performance
of these applications.

Vertical fragmentation of databases is a technique for facilitating efficient
execution of end-user applications, because it reduces the number of disk accesses
needed for executing a query by minimizing the number of irrelevant attributes
accessed. This is accomplished by grouping together the frequently accessed
attributes as vertical class fragments. In the case of the VLDB where attributes
tend to be very large and many of the user queries do not require access to
the complete records, the vertical fragmentation would imply a quite substantial
cost saving [1].

There exist a great number of vertical fragmentation algorithms, nevertheless
one of problems of these algorithms to apply them in VLDB, is that the majority
of them realises a static fragmentation [2], [3], [4], [5], [6], that is to say, settles
down with the initial design of the distributed database (DDB), which remains
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fixed until the administrator of the system takes part to realise changes. This
reasoning is valid for those applications that their access patterns to the DDB
do not change. Nevertheless, the nature of a VLDB is dynamic, with changes
in the patterns and frequencies of access, nodes, costs, and resources. A VLDB
with a static vertical fragmentation can be degraded severely with time in its
performance by its incapacity of answer to the changes in the operation and
resources of the system. The VLDB would be more efficient if it could verify
dynamically if the vertical fragmentation scheme continues being good when the
frequency of access to the data and the database scheme undergo changes in
order to determine if a new fragmentation is necessary [7], [8].

The active databases have the capacity to monitor events of and to respond
to these events automatically, this capability allows the database system to deal
with problems concerned with observation objects and situation (for example,
frequencies of access, state of the database) and executing some predefined ac-
tions in a timely manner when certain events are detected [9]. In this sense, the
incorporation of active rules in the VLDB provides a platform adapted for the
implementation with global reactions to the dynamic changes of the applications
and the users. Until now works related to the use of the active rules to realise
dynamic vertical fragmentation of VLDB have not been reported. Therefore, the
idea to create an algorithm of generation of active rules to fragment a VLDB
dynamically arises with the aim of improving the performance of end-user ap-
plications.

2 Problem statement

When one looks for to improve the performance of VLDB, it is not possible
to think about realising a static vertical fragmentation because the initial frag-
mentation is realised on the basis of the information of the queries and of the
database scheme that is obtained before realizing the fragmentation, the dy-
namic nature of VLDB causes that the information of the database changes
constantly, therefore a suitable fragmentation scheme can be degraded little by
little being in a reduction of the database performance. Due to the necessity
of efficient tools or techniques for the management of VLDB in this doctoral
thesis an algorithm of generation of active rules to fragment VLDB dynamically
will be developed to improve the performance of the end-user applications. The
problem that is tried to solve in this doctoral thesis is to study the impact that
has the use of active rules in the process of dynamic fragmentation of VLDB.
In order to achieve this the vertical fragmentation algorithms were analyzed to
select the most suitable for VLDB since the algorithm that will be developed
will be based on the selected algorithm, if changes to the database structure
(to add, to eliminate, or to modify attributes) or changes in the frequencies of
users accesses are done, the algorithm will have to detect them and to generate
the new vertical fragmentation scheme. Multimedia databases are a special case
of VLDB, for that reason, the algorithm will be implemented and evaluated in
a multimedia application called SEREMAQ [10], who presents to the user the
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multimedia information of equipments of the company Servicios de Reparacin
de Maquinaria, such information is stored in a distributed database created with
the Object Oriented DataBase Management System (OODBMS) DataBase For
Objects (DB4O) [11].

3 Methodology

The process to develop the algorithm of generation of active rules to fragment
VLDB dynamically consists of four stages:

Algorithm Determination In this stage it is necessary to realize a detailed
study of the vertical fragmentation algorithms in order to select the most suitable
for VLDB.

Algorithm design For design the algorithm it is necessary to specify the set
of rules of vertical fragmentation, this consists of three stages: rule extraction,
rule analysis and rule update [12]. It is tried to use the technique of data mining
in this stage, because it is a non-trivial process of identifying valid, novel, poten-
tially useful and ultimately understandable patterns in data [13]. The objective
of the rule extraction in this project is to find the semantics of the vertical
fragmentation and to represent them using the ECA rule paradigm. For this
the discovered rules will be organized and represented based on general-specific
(GS) patterns [14] it organizes the discovered rules in an intuitive hierarchical
fashion, which enables user to focus his/her attention on the interesting aspects
of the rules and apply the discovered rules appropriately. The analysis of rules
checks if rule behaviour is correct and the rule update is indispensable when the
vertical fragmentation semantics change or mistakes have been made during the
rule design. To analyze the set of rules will be used the Conditional Colored Petri
Net (CCPN) [15] since integrates rule representation and processing in only one
model.

Algorithm implementation The algorithm will be implemented in the mul-
timedia application SEREMAQ.

Algorithm evaluation The algorithm implementation will be evaluated on
application SEREMAQ to know the impact of using active rules in the process
of dynamic vertical fragmentation of a VLDB.

4 Preliminary results

The state-of-the-art with regard to the techniques and vertical fragmentation
algorithms was analyzed, tests of execution with the different algorithms [2], [3],
[4], [5], [6], [16] in the multimedia application SEREMAQ were realised and the
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one that obtained a better performance was selected, also the importance of the
vertical fragmentation scheme used was demonstrated. According to the study
of the state-of-the-art and the realised comparison we determined that the al-
gorithm that will be used in the thesis is [16] because its cost model considers
the size of the data, which is very important in VLDB because data have very
varied sizes, in addition it realises the fragmentation and allocation simultane-
ously with low computer cost, is easier to implement and takes into account to
the complex data, therefore can be implemented in VLDB.
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