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Abstract Blockchain is an innovative distributed ledger technology with wide application prospects in many important fields such
as finance,credit reporting and auditing. However, the existing bitcoin-style distributed ledger systems have already encountered
bottlenecks in terms of scalability,throughput.and transaction confirmation latency. To address these problems,researchers have
proposed two new blockchain techniques. One is based on Directed Acyclic Graph(DAG) structure,and the other one is based on
Shardind. They employ new data structure and new storage structure to overcome the native limitations and get better scalability
and higher throughput. This paper reviews the state-of-the-art DAG-based blockchain systems (e. g. NXT, Byteball, etc) and
sharding-based blockchain systems (e. g. . Elastico, RapidChain,etc). It analyzes the key components of these systems,including
system storage structures.data structures,and consensus protocols. It also compares these blockchain techniques,and summarizes

the challenges and future research directions.
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Fig. 2 Data structure of DAG blockchain
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