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Diablo: A benchmark Suite for Blockchains
Vincent Gramoli (University of Sydney, EPFL, Redbelly Network)
Rachid Guerraoui (EPFL)
Andrei Lebedev (University of Sydney, EPFL)
Chris Natoli (University of Sydney)
Gauthier Voron (EPFL)
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Blockchain Property Consensus VM DApp language

Algorand probabilistic BA* AVM PyTeal

Avalanche probabilistic Avalanche geth Solidity

Diem deterministic HotStuff MoveVM Move

Quorum deterministic IBFT geth Solidity

Ethereum eventual Clique geth Solidity

Solana eventual TowerBFT eBPF Solidity



Vincent Gramoli

Available and Evaluated Artifacts

10

Code and documentation available at http://diablobench.github.io

http://diablobench.github.io/
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Blockchain Property Consensus VM DApp language

Algorand probabilistic BA* AVM PyTeal

Avalanche probabilistic Avalanche geth Solidity

Diem deterministic HotStuff MoveVM Move

Quorum deterministic IBFT geth Solidity

Ethereum eventual Clique geth Solidity

Solana eventual TowerBFT eBPF Solidity

Smart Redbelly deterministic DBFT SEVM Solidity
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200 blockchain nodes, each with 8 vCPUs, 16 GiB memory, from 10 countries in 5 continents (enough secondaries)
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None of the blockchains can commit all transactions of any DApp
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No blockchains have a higher throughput than 66 TPS 
even though the sending rate is almost constant



Vincent Gramoli

Comparison Overview

22

Algorand, Diem and Solana cannot commit any transaction
due to a “budget exceeded” error 
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Smart Redbelly Blockchain: Reducing Congestion for Web3. D. Tennakoon, Y. Hua, V. Gramoli. 
37th IEEE International Parallel & Distributed Processing Symposium (IPDPS), 2023.

Red Belly: A secure, fair and scalable open blockchain. T. Crain, C. Natoli, V. Gramoli. 
IEEE Symposium on Security and Privacy (S&P), 466-483, 2021.
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SRBB

Smart Redbelly Blockchain: Reducing Congestion for Web3. D. Tennakoon, Y. Hua, V. Gramoli. 
37th IEEE International Parallel & Distributed Processing Symposium (IPDPS), 2023.

Red Belly: A secure, fair and scalable open blockchain. T. Crain, C. Natoli, V. Gramoli. 
IEEE Symposium on Security and Privacy (S&P), 466-483, 2021.



Vincent Gramoli

Related Work and Conclusions

25

Prior blockchain benchmarks were not realistic
• Hyperledger Caliper has synthetic workloads 

https://hyperledger.github.io/caliper/
• Blockbench features YCSB and SmallBank but no real traces

Anh Dinh, Wang, Chen, Liu, Chin Ooi, Tan. BLOCKBENCH: A Framework for Analyzing Private 
Blockchains. SIGMOD 2017

Diablo allows to assess blockchains on the same ground
• One can easily add blockchains to it
• One can easily add DApps to it
• The dataset, code, documentation are publicly available

Feel free to contribute to Diablo by adding blockchains or DApps

https://hyperledger.github.io/caliper/
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• Solana development team confirmed that c5.xlarge instances were insufficient

• Avalanche team confirmed that C-Chain was using the London update

• Diem informed us that we could not speedup the account creation

• Algorand confirmed that 1000+TPS was peak throughput obtained on load tests
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Nasdaq w/ lowest 
average sending rate (168TPS)
=> Quorum and Avalanche commit >86% txs
Other blockchains commit <47% txs
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Smart Redbelly Blockchain: Reducing Congestion for Web3. D. Tennakoon, Y. Hua, V. Gramoli. 
Proceedings of the 37th IEEE International Parallel & Distributed Processing Symposium (IPDPS), 2023


