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ABSTRACT

Central Bank Digital Currency (CBDC) is a digital form of fiat currency issued by the central bank, and is
currently conducting experiments to increase technical completeness with interest in many countries. Blockchain
technology is being considered to implement the CBDC system, but it is difficult to handle the high
throughput required by CBDC simply by applying the existing blockchain technology. To solve this problem, a
method of using a private chain such as hyperletzer fabric has been proposed, but the deterioration of
performance due to the increase in the number of nodes and the tendency to centralize in the process of
agreement have been pointed out as problems.

In this study, to solve this problem, a CBDC system using Rollup among various layer 2 technologies was
designed. Rollup can provide high throughput and scalability by processing transactions off-chain and
periodically committing the results to the main chain. The proposed system is designed to meet the
requirements of CBDC by operating multiple rollups in parallel. Through experiments, it was verified that the

proposed system achieves significantly improved scalability compared to a single blockchain.
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able 1. Layer2 solution comparison

L2 Solution TPS Smart contracts
enable
Plasma up to 5000 no
Zk-Rollups up to 2000 yes
Optimistic Rollups | Conditionally 2000 no
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3 Additional batch length 4 MNum of transaction
Transaction i 1
History 3 Context length 4 Timestamp
Batch 4 Block number of L1
Submitter .
© Transactions
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2| 2. Transaction data from L2
Fig. 2. Transaction data from L2
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Fig. 6. Simple deposit process
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F 3. Test configuration
Table 3. Test configuration

Node Detail node Num of
Node spec
Type type node
Consensus 32 vCPUs, 6
Layerl node 256GB
node 16 vCPUs,
Proxy node 123GB 12
Transaction ) 2 vCPUs, 4
creator 16GB
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% 11. Architecture of Klaytn
Fig. 11. Architecture of Klaytn
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Fig. 12. Performance test result in layerl

F 4. Performance test result in layerl
Table 4. Performance test result in layerl

Input TPS TPS in AWS TPS in NCP

about 4,200 about 3,106 about 2,114
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Table 5. Optimistic Rollup performance test environment

Number of
Item Node spec node(EA)
Layer 2 node | 16 vCPUs, 32GB 2 ~15
Transaction |, iy 3GB 2~ 15
creator
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