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Abstract  Cloud computing raises new opportunities and challenges in efficient distributed data
storage and management for large scale OLTP applications. In the fields of Data Management,
data distribution is one of the most famous technologies for platform scalability. With the dramatic
increase of data volume, automatic data distribution has been one of the key techniques and
intractable problem for distributed systems. Focusing on the problem of data distribution in cloud
environment, this work first studies the three essential elements in this field, which are data,
workload and node. Based on these analyzing, it summarizes their relationships with each other
as data fragmentation, data allocation and workload processing, and abstracts the problem of data
distribution as a triangle model called DaWN, which uses the three essential elements as the

triangle’s vertexes separately, and encodes their relationships as the edges. As different systems
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may have different requirements, DaWN utilizes cost model as the core to obtain the performance
goals under certain resource limitations for any specific application, and presents the main
challenges in data distribution. This work analyzes the various characters of the three key
elements in DaWN, elaborates their relationships separately including data fragmentation, data
allocation and workload processing, and provides a taxonomy and peroration of the latest research
for large scale OLTP applications in cloud environment. Based on these analyses, this work uses
data fragmentation, data allocation and workload processing as parameters, provides a truth table
to cover all 8 kinds of possibilities in data distribution, and presents these with related works in a

cube like three-dimensional coordinate system. Meanwhile, this work also prospects the future

work in the problem of data distribution in cloud environment, including direction studies on cost
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models, benchmarks, automatic technologies and specific applications.
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Background

In the fields of Data Management, data distribution is
one of the most famous technologies for platform scalability.
It is used to partition a series of data into disjoint data
partitions, and allocate them into different data nodes. From
the view of the whole system, the reasonableness of data
distribution not only affects local access efficiency, but also
restricts global queries and transaction processing efficiency.
As data amount increasing rapidly and workload requests
variously, it is a big issue to distribute data carefully in order
to obtain high performance in terms of performance (including
throughput, availability and scalability ). Based on the
analysis of data distribution problem in cloud environment,
this work abstracts it as a triangle model called DaWN and
conducts a survey study on the research progress of data
distribution in the field of large scale OLTP applications,
including data fragmentation, data allocation and workload
processing. This paper also discusses the challenging problems
and future research directions, which would like to help
researchers pay attention to the interesting issues which are
needed to address.
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been devoted to this area on a specific problem and obtained
lots of achievements in the world. To our knowledge, we are
the first to combine data, workload and node together and
use data fragmentation, data allocation and workload
processing to present the problem of data distribution. We
expect to summarize the research results and efforts to help
researchers to understand the key issues and technologies,
and keep the study on this problem up with the main trends
in the related research areas.
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