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Abstract: Blockchain technology is a research hotspot in the field of computers today. The decentralized and secured blockchain data
effectively reduces the trust costs of the real economy. This study proposes an efficient query method for the scalable model of blockchain
storage capacity—ElasticQM. The ElasticQM query model consists of four layers of modules: user layer, query layer, storage layer, and
data layer. The user layer model puts the query results into the cache, which speeds up the query speed when querying the same data again.
In the query level, this study proposes a global query optimization algorithm for the scalable blockchain model, which increases the roles
of querying super nodes, query verification nodes and querying leaf nodes. It improves the efficiency of global queries. In the storage
layer, the model improves the data storage process of the ElasticChain, which supports large scale blockchain. The storage layer achieves
the scalability of the blockchain’s capacity and reduces the storage space. In the data layer, this study proposes a blockchain storage
structure based on B-M tree, and gives the establishment algorithm of B-M tree and search algorithm based on B-M tree. Blockchains
based on B-M trees will increase the speed of queries in local search within a block. The experimental results on real datasets show that
the ElasticQM model has efficient query efficiency.

Key words: blockchain; query algorithm; scalable capacity; B-M tree; ElasticQM
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Fig.9 Storage space occupied by ElasticQM, ElasticChain and fabric-based blockchain model
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