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The Challenge and Prospect of Distributed Data Management Techniques in
Blockchain Systems
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B(school of Computer Science and Engineering, Northeastern University, Shenyang 110169, China)

Abstract Blockchain is a technique of distributed database which is developed with the applications of digital
encrypted currency. A blockchain system has the characteristics of decentralization, non-tampering, distributed
consensus, provenance and final consistency, which makes it be applied to solve data management problems
under the untrusted environments. The data management function of a blockchain system has become the
important feature for playing its value in the applications of different domains. With analyzing the representative
blockchain systems including Bitcoin, Ethereum and Hyperledger Fabric, this paper focuses on the distributed
data management techniques in existing blockchain systems. This paper first discusses the main differences and
similarities between a blockchain system and a traditional distributed database system. This paper presents the
classification of blockchain systems on different aspects of distributed deployment styles, node roles and
topological structures. This paper analyzes the techniques of distributed data storage management, distributed
query processing and optimization used in blockchain systems and their advantages and disadvantages. Finally,
this paper points out the challenges and development trends of distributed data management techniques for

blockchain systems in various domain-specific applications.
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Background

This paper surveys the state of art techniques of
distributed data management in blockchain  systems.
Blockchain is proposed to construct transaction systems that
are decentralized, non-tampering, distributed consensus and
final consistency for managing transaction records. So
blockchain is also a kind of distributed database management
system, and it will be widely used in the field of financial,
banking, education, and so on.

Blockchain system has significant differences with
traditional distributed database systems, since the participants
of blockchain are organized in a peer-to-peer network. The
differences mainly reflects on the pattern of data storage and
query processing. Blockchain organizes records in blocks with
a chain structure to link them, and allows every participants
download the complete record collection. Based on blockchain

technology, some blockchain systems have been constructed to
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support digital currency transactions or smart contracts, such as
bitcoin, Ethereum, Hyperledger fabric. These blockchain
applications are also different each other, and adopt various
techniques to manage data in their distributed platform. This
paper focuses on discussed the techniques of distributed data
management used in blockchain platforms according to the
classification of blockchain, the topologic structure of blocks,
the storage structure of data, and the mechanism of distributed
query processing. This paper also points out the challenges and
trends of existing blockchain system, which will be the future
research issues for blockchain technology, and also for
distributed data management.
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