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Hyperledger Fabric

§ Permissioned blockchain developed by the Linux Foundation

§ Applications
• Supply chain management
• Healthcare
• Logistics
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Erasure Coding
§ Data storage and recovery technology for efficient distributed system

§ Divide the original data into multiple chunks
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Erasure Coding
§ Ensure consistency against failures up to the number of parity chunks
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• Run computational tasks inside the storage device,
reducing data transfer between the host and the device

Host Server

C C SSD

SSD

SSD

...

M M

Task offloading to SSD
C C

M M

① Reducing Data Movement

② Fast data processing by high internal bandwidth

Computational Storage Device (CSD)
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Hyperledger Fabric

§ All transactions that occur within the blockchain network are recorded in the 
ledger

§ A copy of the original ledger must be stored redundantly across all peer node
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Ledger
Block Block…

64MB

Hyperledger Fabric with Erasure Coding

64MB

Ledger

64MB

Ledger

64MB

Ledger

64MB

Ledger

64MB

Ledger

64MB

Ledger



SOGANG UNIVERSITY

D1

16MB

D2

16MB

D4

16MB

D3

16MB

16MB

P1

16MB

P2

Hyperledger Fabric with Erasure Coding

Ledger
Block Block…

64MB

(6, 4) Erasure Coding

D1 P1D2 D3 D4 P2

Data chunk Parity chunk

Each chunk’s size = 64MB / 4 = 16MB

64MB → 16MB
Achieved 75%  space efficiency



SOGANG UNIVERSITY

D1

16MB

D4

16MB

D3

16MB

16MB

P1

16MB

P2

D1 P1D2 D3 D4 P2

Data chunk Parity chunk

Each chunk’s size = 64MB / 4 = 16MB

Hyperledger Fabric with Erasure Coding

D2

16MB



SOGANG UNIVERSITY

Ledger
Block Block…

Decode

Hyperledger Fabric with Erasure Coding
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Problem #1: CPU Contention
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and host’s application
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Reading the blockfile(ledger) into memory and then writing it 
back to storage is required, leading to additional disk I/O

Problem #2: I/O Amplification

Storage
Memory

Ledger
Block Block…

1

1. read

2. EC

3. write

Ledger D1 D2 P1 P2

D1
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Offloading EC to CSD in Hyperledger Fabric

§ Each CSD has unstandardized 
performance for each 
manufacturer.[1]

§ What we do:
Explore opportunities for Host 
CPU usage reduction and
Near-Data-Processing.

[1] Hongsu Byun, et al. An Analytical Model-based Capacity Planning Approach for Building CSD-based Storage 
Systems. ACM TECS 2023.
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CPU Schedule - baseline (no CSD)
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= 다음블록이도착하는데걸리는시간
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CPU Schedule - EC offloading to CSD
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CPU Schedule - EC offloading to CSD
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Approach: Executing EC on CSD

1. #! + #" > ##$%$&'
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EC on CSD: Implementation
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EC on CSD: Implementation
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EC on CSD: Implementation

SSD
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① Block arrival
Host CPU’s job is not
affected by EC
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Experimental Setup

§ Fabric network configuration: 20 peers, 1 orderer

§ Each peer is virtualized by a Docker container within a single server

§ EC parameter:  n = 20, k = 14
(generates 14 chunks divided from original data and 6 parity chunks)

<Specifications of experimental environment >
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§ EC parameter:  n = 20, k = 14
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Experimental Setup

§ CSD: Newport CSD (NGD Systems)
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28% decreased 23% decreased

Evaluation – Offloading EC to CSD

(a) CPU Core Max 100% (b) CPU Core Max 200%
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Conclusion & Future works

§ We observed Erasure Coding overhead at Hyperledger Fabric.

§ To reduce the overhead, we tried to offload Erasure Coding to 
NewportCSD.

§ We plan to investigate other CSDs and study more suitable 
offloading mechanism for Hyperledger Fabric.
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Thank you
Presenter: Junghyun Ryu

Contact: jhryu@sogang.ac.kr
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