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Abstract:
At present, the demand for information in distributed database systems is large and growing day by day. While this is
happening, new challenges arise to improve the performance of the databases. Data fragmentation and replication
methods have a leading role in distributed systems over the cloud, which is why this paper presents the design of a
horizontal fragmentation, allocation and replication method in the cloud. This research proposes an algorithm for
solving the problem of overlapping horizontal fragments in a data fragmentation and replication method in the cloud.
The design of a Web application using the aforementioned method is also presented, this allows the fragmentation,
assignment and replication scheme proposed by the method to be directly applied on a distributed database.
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I. Introduction
The design of DDBS (Distributed Database System) is a very demanding task, since an optimum level of
performance must be continuously satisfied [1]–[5]. Existing data fragmentation techniques are aimed at improving
the data manipulation process, decreasing processing time, facilitating data manipulation, optimizing storage,
increasing flexibility, distributing processing costs and facilitating data distribution and transportation [6]. In this
context, fragmentation is a design technique to divide a single relation of a database into two or more partitions
such that the combination of the partitions provides the original database without any loss of information [7]. This
research uses horizontal fragmentation to solve the main problems of the design of distributed database systems.
On the other hand, the proposed method also includes the partial replication of the fragments on the sites,
increasing availability and reducing data retrieval time. In a distributed environment, generally update incurs more
cost than create and delete, and reading from database always incurs least cost [7]. These concepts are used to
assign and replicate each fragment in the sites appropriately, placing each fragment in the site where it has a
higher operating cost. A new algorithm is proposed, which aims to solve the problem of overlapping fragments,
generating a set of predicates without overlapping. There are many ways to solve the aforementioned problem,
however, in this work we implement a solution focused on predicates with greater mathematical domain. The rest
of this work is organized as follows: Section II shows the state of the art of works related to the focus of this
research, Section III presents the design of a horizontal data fragmentation, allocation and replication method in
the cloud, Section IV describes the results obtained by the application of the proposed method in a real cloud
environment using the TPC-E benchmark and Section V gives the conclusions and future work.
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