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Adaptive Load Balancing Algorithm of Ethereum Shard
Using Bargaining Solution

Baek Dong Hwan' - Kim Sung Wook'

ABSTRACT

The Ethereum shard system for solving the scalability problem of the blockchain has a load balancing issue, which is modeled as a
graph partitioning problem. In this paper, we propose an adaptive online weighted graph partitioning algorithm that can negotiate between
two utility of the shard system using the game theory's bargaining solution. The bargaining solution is an axiomatic solution that can
fairly determine the points of conflict of utility. The proposed algorithm was improved to apply the existing online graph partitioning
algorithm to the weighted graph, and load balancing was performed efficiently through the design considering the situation of the sharding
system using the extension of Nash bargaining solution, which is extended to apply solution to non-convex feasible set of bargaining problem.

As a result of the experiment, it showed up to 37% better performance than typical load balancing algorithm of shard system.
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Fig. 1. Extension of Nash Bargaining Solution
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Table 1. System Variables of Ethereum Shard

Table 3. Control Parameters of Algorithm

Variable Value
Collation Time 12s~15s
Shard Count 64
Validator Relocation Period 1 epoch (384s)
Gas Limit Per Collation 8000000

Table 2. Variables of Transaction Data

Variable Value

Consumption Gas per Normal Transaction 21000

Consumption Gas per Smart Contract

. M242962, 981082)
Transaction

Ratio of Cross-shard Transaction 40%

Ratio of Normal Transaction 33%

Number of Shards in Cross-shard
Transaction

2o0r3

Number of Unique Accounts per Collation 24

Average Number of Transactions per

Collation 110
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Table 4. Analysis System Environment

Environment Value
CPU AMD Ryzen 5 1600 Six-Core 3.20 GHz
RAM 16GB
0S Ubuntu 18.04
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