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Abstract

Abstract

As a new type of data storage system, the blockchain system has the characteris-
tics of decentralization, openness, transparency, non-tampering and credibility, which
attracted much attention in the fields of IoT, supply-chain, cross-border finance, educa-

tion, e-health.

In these areas, IT systems that use relational databases to store data are very pop-
ular. Compared with the database system, the transaction processing capacity of the
blockchain system is limited, and the migration of the storage system will bring higher
development cost. Therefore, a more realistic application mode is synchronizing data

from database to the blockchain system in real time.

For this issue, there is a middleware approach which greatly improved the through-
put of synchorinaztion. In this work, the middleware merges and compresses the origi-
nal transactions and write them to the blockchain, which achieve excellent performance.
However, there are still some shortcomings: 1) The blockchain system only stores the
merged and compressed data which can’t provide data query service independently; 2)
There are many thread contention and idling phenomenon which influence the perfor-
mance; 3) The synchronization performance is not stable for low-load scenarios; 4) DDL

queries will cause data update error.

To address above problems, this paper proposes two types of middleware-based

data synchronization approaches: on-chain type and off-chain type.

The on-chain type means that all data to be synchronized will be stored on the
blockchain. The on-chain approach maps multiple original transactions to a blockchain
transaction, which effectively reduces the network transmission and data verification
overhead of the blockchain system during the consensus process and improves the sys-

tem throughput.

The off-chain type allows part of data to be stored in the middleware. The off-chain
approach improves a related work, decouples CPU-intensive logic and I/O-intensive

logic and proposes merge packing mechanism which effectively reduces the extra over-
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head caused by thread idling and contention and improves the system throughput and
stability.

For every approach, this paper implement a data synchronization system between
MySQL and Hyperledger Fabric. In experiments, the peak TPS of the on-chain type
approach reaches 8000, which is more than 16 times of the baseline approach, and the
peak TPS of the off-chain type approach reaches 16000, which makes 14% improvement

over the original method.

Keywords: Blockchain, Database, Data Synchronization, Online Transaction Process-

ing
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Fabric (% &4 batchlnsert #% 0B W T w, He, XERRGHEE
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func (t *OnChainSyncChaincode) batchInsert(stub shim.ChaincodeStubInterface , args []string)

pb. Response {

kvNum, err := strconv.Atoi(args[0])
if err != nil {
return shim.Error ("kvNum invalid”)
}
for i := 0; i < kvNum; i++ {
kvData := DecodeKvData(args[i + 1])
err, oldKvData := stub. GetState (kvData.Key)
if IsNewer (kvData, oldKvData) {
err = stub.PutState (kvData.Key, kvData.Value)
if err = mil {
failMsg := fmt.Sprintf(7put kv idx %d fail”, i)
return shim.Error(failMsg)
}
}
}
return shim.Success(nil)
}
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Figure 4.6 Real-time synchronization(on-chain): TPS vs Max Merge
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Figure 4.7 Real-time synchronization(on-chain): Latency vs Max Merge
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Figure 4.8 Real-time synchronization(on-chain): TPS vs Submit Workers
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Figure 4.9 Real-time synchronization(on-chain): Latency vs Submit Workers
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Figure 4.10 Real-time synchronization(on-chain): TPS vs Input TPS
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Figure 4.16 Real-time synchronization(off-chain): TPS vs Max Merge
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Figure 4.17 Real-time synchronization(off-chain): Latency vs Max Merge
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Figure 4.18 Real-time synchronization(off-chain): TPS vs Merge Workers
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Figure 4.19 Real-time synchronization(off-chain): Latency vs Merge Workers
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Figure 4.20 Real-time synchronization(off-chain): TPS vs Merge Workers
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Figure 4.21 Real-time synchronization(off-chain): Latency vs Merge Workers
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