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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 eventual consistency, which makes it be
applied to solve data management problems of the untrusted environments. The data management
function of a blockchain system has already become the important feature for playing its value in
the applications of different domains. Blockchain systems make every node contain a complete
copy of ledger data, and use distributed consensus algorithms to ensure the consistency of data.
Therefore, a blockchain system is a new kind of distributed data management systems compared
with traditional distributed database systems. 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, which covers query processing, smart
contract, network communication, and data storage layers in the architecture of blockchain systems.
This paper first discusses the main differences and similarities between a blockchain system and a
traditional distributed database system. Just like a distributed database system, a blockchain system

has features of distribution, transparency, autonomy and scalability on managing data, but it is
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also different from most of distributed database systems on topologic, data distribution, query
processing, consistency and security mechanism. Then, this paper presents the classification of
blockchain systems on different aspects of distributed deployment styles, node roles and topological
structures. With the development of blockchain technology. blockchain systems are designed to
adapt blockchain application environments. The models of public blockchain, consortium blockchain
and private blockchain are proposed, and functions of blockchain are regrouped and deployed to
make nodes play different roles in a system. Moreover, the multiple topologic structures of blockchain
are proposed. Besides the chain structure of traditional blockchain, the DAG structures, such as
Tangle and Lattice, are applied to improve the efficiency of blockchain systems. Thirdly, this
paper analyzes the techniques of distributed data storage management, distributed query processing
and optimization used in blockchain systems and discusses their advantages and disadvantages.
Specifically, the data storage techniques of existing blockchain systems are deeply analyzed,
including the data structures of storage, as well as the organization of data files and optimization
techniques. Key-Value databases such as LevelDB are usually used in blockchain systems to
improve the efficiency of accessing ledger data and state data. Currently, more research works
focus on using different methods, including database, index and distributed storage, to optimize
the storage of blockchain. This paper also analyzes various queries in the existing blockchain
systems and classifies them into three types: account query, transaction query and contract
query. The distributed query processing techniques used in blockchain systems are discussed.
Fourthly, this paper points out the challenges and development trends of distributed data
management techniques for blockchain systems, including distributed storage for blockchain data,
efficient and secure consensus mechanism for blockchain transactions, high available query
processing, distributed management of smart contracts, privacy protection for blockchain data,
data audit and monitoring in blockchain system. Finally, this paper shows the distributed data
management of blockchain systems in various domain-specific applications, such as finance,
manufacture, network storage, credit and other fields.
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