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Harmonization of Competition and Cooperation in Consensus Algorithm:
Toward a Solution to the Blockchain Scalability Problem
Since Bitcoin appeared in 2008, the word “blockchain” has been used in a variety of contexts.
On the other hand, it is sometimes heard that blockchain is still not clearly defined, which may
give the impression that it is a difficult technology. However, the essence of blockchain
technology is not difficult to understand and does not require any knowledge of difficult
mathematics or physics (except for the details of cryptography). In this talk, we show that the
essence of blockchain technology does not lie in the database called blockchain, but in
Internet-scale open participation of an unspecified number of nodes and consensus algorithms
between them.
In blockchain systems, there is a serious problem in scalability, which is called the blockchain
scalability problem. It is estimated that the transaction processing capacity of Bitcoin is only
seven transactions per second at maximum. However, it is known that the credit card company
VISA, whose cards are often used for payments in our daily lives, has a capacity of 56,000
transactions per second. This problem hinders innovative applications of blockchain
technology, such as micropayment and blockchain for AI and IoT. By harmonizing consensus
algorithms of existing distributed systems with Bitcoin’s Nakamoto consensus or other variants,
the blockchain scalability problem can be solved. The latest results of our theoretical
consideration and experimental performance evaluation using a cross-referencing method will
also be discussed.
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