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TABLE 4. Overview of different DLT performance (throughput and latency) under various evaluation environments.

(N=10,000)

S Throughput P N . S - Node
DLT Consensus (TPS) Latency (Secs) Workload Network (Size) Configuration
FEFT 1273 EH] YCSB 8 nodes
T [y
HLF v0.6 [49] FBFT 1122 51 Smallbank B nodes
Fthersum geth PoW 284 92 YCSB 8 nodes 1'-5':(]"[;—?:]
) 1.5GHz
V1418 [43) PoW 255 114 Smallbank & nodes CPU, 32GB
. . FoA 45 3 YUSB B nodes RAM, 2TB HD
'y 4
Parity v1.6.0 [49] PoA 46 4 Smallbank 8 nodes
Quoram 2.0 [63] Raft 2,000+ 1.5 write-only/null 1 nodes 3 vCPUs
“ IBFT 1,800 32 null 4 nodes 4 cores 3.6
o ; GHz, 16GB
il 3 rrite- odes
IBFT 1,800 3.5 write-only 4 nodes REAM
; Proof of o b
H:i ’]S'T[l;;?]h Elapsed 3 - Smallbank f noddes T{*{k(‘::’: ;:t‘:l‘
e Time (PoET) )
. Delegated g
vl 15—??81] Prool of 21 - Smallbank 6 nodes (;CUQ“L.‘XL‘:S
T Stake (DPoS) . A
Ethereum Geth . e - 2.93GHz,
V1821 [83] PoW 10 - Smallbank 6 nodes 64GB RAM
HLF v1.0 [T7] BFT-SMaRt 1,700 - Payment 16 nades E5-2630 CPU
ransacion
A Imvoking 8 cores
0 TT gl A
HLEF vii.6 [77) FBET 2600 1.8 haimes 16 nodes 2 4G,
; -
Ripple XRP 1450 6 Payment 16 nodes 64GB RAM
+(.60.0 [77] transaction
y - Invoke
lendermint PBFT and - . _ o & A
V0,224 [84] Casper 5,00 0,15 Pa}m,._nt 16 nodes E5-2630 CPU
Lransachon
Tendermint FEFT and . Cruery Payment i 4 cores
vi22.4 [84] Casper 5,600 0.05 transaction 16 nodes 2 AGHz,
, v Pavine
R% Corda BFI-SMaRt s0 & Upery Payment 4 nodes 12GB RAM
v3.2 [B4] transaction
Geth 5 -
W 3 297 5 =10, () 3
v1.7.3 [80] Pol 130 1,29 YCSB(N=10,000) 4 nodes
vl '.‘G:[]Esr]] 235 5649 YCSB(N=10,000) 4 nodes BGB RAM,
HLF v1.0 [80] BFT-SMaRt 535 78 YOSB(N=10,000) 4 nodes 128GRE 55D
HLEF v1.0 [80] - 1,033 40 YCSB(N=10,000) 4 nodes
Geth [72] PoW . 0.199 Payment 1 node Core 17-6700
transaction
R . Payment CPU, 24GB
M ) s
Parity [72] PoW 0105 (ransaction 1 node RAM
- TransferhMoney AWS EC2
. 5 7 - 2 ] :
Getla 158 [78] 2 1l (N=10,000) I node Intel E5-1650
IransferMoney B cure CPU,
HLF w6 [T8] 160 4 oy 1 node 15GE RAM,

128GE 55D

BH7EyRIRIA

HERRDOT T, R, ZOMBIET —FIOEFEL TR HHMEBTEBEHIELIT —FCEDWTHERL TBDFIN TNEEBEDOT -5 THD. FEROZBAMRICOVT, [RIEIT 6O TEDDERA. SEOERBIT). TREMEICLOTE. ERSEIIC
FOIERN TERVSENDDET . Fo. KEROWIMRZERD H—IOIER)FHHICBL TH. BFIEEHMIBITEZRING . VB2 B R THN., MBI TEEE IR

FRTORVESBFAVEILEY.

NOAURA



v

: NOMURA
SE 3B

[1] Hang, Lei, and Do-Hyeun Kim. "Optimal Blockchain Network Construction Methodology Based on Analysis of Configurable
Components for Enhancing Hyperledger Fabric Performance." Blockchain: Research and Applications (2021): 100009.

[2] Eyal, Ittay, et al. "Bitcoin-ng: A scalable blockchain protocol.” 13th {USENIX} symposium on networked systems design and implementation ({NSDI}
16). 2016.

[3] Bergman, Sara, Mikael Asplund, and Simin Nadjm - Tehrani. "Permissioned blockchains and distributed databases: A performance
study." Concurrency and Computation: Practice and Experience 32.12 (2020): €5227.

[4] Bamakan, Seyed Mojtaba Hosseini, Amirhossein Motavali, and Alireza Babaei Bondarti. "A survey of blockchain consensus algorithms performance
evaluation criteria." Expert Systems with Applications 154 (2020): 113385.

[5] Kuzlu, Murat, et al. "Performance analysis of a hyperledger fabric blockchain framework: throughput, latency and scalability." 2019 IEEE
international conference on blockchain (Blockchain). IEEE, 2019.

[5] Baliga, Arati, et al. "Performance evaluation of the quorum blockchain platform." arXiv preprint arXiv:1809.03421 (2018).

[6] Jiang, Lili, et al. "Performance analysis of Hyperledger Fabric platform: A hierarchical model approach.” Peer-to-Peer Networking and
Applications 13.3 (2020): 1014-1025.

[7] Fan, Caixiang, et al. "Performance evaluation of blockchain systems: A systematic survey." IEEE Access 8 (2020): 126927-126950.

E*‘J?t‘)l‘?*y}:/h HERRDOT T, R, ZOMBIET —FIOEFEL TR HHMEBTEBEHIELIT —FCEDWTHERL TBDFIN TNEEBEDOT -5 THD. FEROZBAMRICOVT, [RIEIT 6O TEDDERA. SEOERBIT). TREMEICLOTE. ERSEIIC 8
FOIERN TERVEENBDET . Fo. KEROWIMRBERD H—tIOIEF) FHHICBL THD. BFIEEHIMEIBTTEZRING . VWIMR2BH THN. MBI TEAEFLEIRXEZ TRV SBFEVELEY.



v

: NOMURA
SE 3B

Lohachab, Ankur, et al. "Performance evaluation of Hyperledger Fabric-enabled framework for pervasive peer-to-peer energy trading in smart Cyber—
Physical Systems." Future Generation Computer Systems 118 (2021): 392-416.

Xu, Xiaogiong, et al. "Latency performance modeling and analysis for hyperledger fabric blockchain
network." Information Processing & Management 58.1 (2021): 102436.

Kaocsis, Imre, et al. "Towards performance modeling of hyperledger fabric." International IBM Cloud Academy Conference (ICACON). 2017.

Nasir, Qassim, et al. "Performance analysis of hyperledger fabric platforms." Security and Communication Networks 2018
(2018).

Kuzlu, Murat, et al. "Performance analysis of a hyperledger fabric blockchain framework: throughput, latency and scalability.” 2019 IEEE
international conference on blockchain (Blockchain). IEEE, 2019.

Jiang, Lili, et al. "Performance analysis of Hyperledger Fabric platform: A hierarchical model approach." Peer-to-Peer Networking and Applications 13.3
(2020): 1014-1025.

Lohachab, Ankur, et al. "Performance evaluation of Hyperledger Fabric-enabled framework for pervasive peer-to-peer energy trading in smart Cyber—
Physical Systems." Future Generation Computer Systems 118 (2021): 392-416.

Schaffer, Markus, Monika Di Angelo, and Gernot Salzer. "Performance and scalability of private Ethereum blockchains." International Conference on
Business Process Management. Springer, Cham, 2019.

Pratama, Fariz Azmi, and Kusprasapta Mutijarsa. "Query support for data processing and analysis on ethereum blockchain." 2018 International Symposium
on Electronics and Smart Devices (ISESD). IEEE, 2018.

Pedersen, Sebastian, Hein Meling, and Leander Jehl. "An Analysis of Quorum-based Abstractions: A Case Study using Gorums to Implement
Raft." Proceedings of the 2018 Workshop on Advanced Tools, Programming Languages, and PLatforms for Implementing and Evaluating Algorithms for
Distributed systems. 2018.

E*ﬂ-j’t‘yb?*y})h HERRDOT T, R, ZOMBIET —FIOEFEL TR HHMEBTEBEHIELIT —FCEDWTHERL TBDFIN TNEEBEDOT -5 THD. FEROZBAMRICOVT, [RIEIT 6O TEDDERA. SEOERBIT). TREMEICLOTE. ERSEIIC 9
FOIERN TERVEENBDET . Fo. KEROWIMRBERD H—tIOIEF) FHHICBL THD. BFIEEHIMEIBTTEZRING . VWIMR2BH THN. MBI TEAEFLEIRXEZ TRV SBFEVELEY.



v

: NOMURA
SE 3B

Wang, Canhui, and Xiaowen Chu. "Performance characterization and bottleneck analysis of hyperledger fabric." 2020 IEEE 40th International Conference
on Distributed Computing Systems (ICDCS). IEEE, 2020.

Baliga, Arati, et al. "Performance evaluation of the quorum blockchain platform." arXiv preprint arXiv:1809.03421 (2018).

Pedersen, Sebastian, Hein Meling, and Leander Jehl. "An Analysis of Quorum-based Abstractions: A Case Study using Gorums to Implement
Raft." Proceedings of the 2018 Workshop on Advanced Tools, Programming Languages, and PLatforms for Implementing and Evaluating Algorithms for
Distributed systems. 2018.

Kim, Seoung Kyun, et al. "Measuring ethereum network peers." Proceedings of the Internet Measurement Conference 2018. 2018.

Ismail, Leila, et al. "Towards a blockchain deployment at uae university: Performance evaluation and blockchain taxonomy." Proceedings of the 2019
International Conference on Blockchain Technology. 2019.

Nasir, Qassim, et al. "Performance analysis of hyperledger fabric platforms." Security and Communication Networks 2018 (2018).
Toyoda, Kentaroh, et al. "Function-level bottleneck analysis of private proof-of-authority ethereum blockchain." IEEE Access 8 (2020): 141611-141621.

Kim, Sanghyeok, et al. "Gas consumption-aware dynamic load balancing in ethereum sharding environments.” 2019 IEEE 4th International Workshops on
Foundations and Applications of Self* Systems (FAS* W). IEEE, 2019.

Galal, Hisham S., Muhammad ElISheikh, and Amr M. Youssef. "An efficient micropayment channel on ethereum." Data Privacy Management,
Cryptocurrencies and Blockchain Technology. Springer, Cham, 2019. 211-218.

E*ﬂ-j’t‘yb?*y})h HERRDOT T, R, ZOMBIET —FIOEFEL TR HHMEBTEBEHIELIT —FCEDWTHERL TBDFIN TNEEBEDOT -5 THD. FEROZBAMRICOVT, [RIEIT 6O TEDDERA. SEOERBIT). TREMEICLOTE. ERSEIIC 1 O
FOIERN TERVEENBDET . Fo. KEROWIMRBERD H—tIOIEF) FHHICBL THD. BFIEEHIMEIBTTEZRING . VWIMR2BH THN. MBI TEAEFLEIRXEZ TRV SBFEVELEY.



v
. NOMNURA
SETH v

Bez, Mirko, Giacomo Fornari, and Tullio Vardanega. "The scalability challenge of ethereum: An initial quantitative analysis." 2019 ieee international
conference on service-oriented system engineering (sose). IEEE, 2019.

Novo, Oscar. "Scalable access managementin IoT using blockchain: A performance evaluation.” IEEE Internet of Things Journal 6.3 (2018): 4694-4701.
Zhang, Lin, et al. "Ethereum transaction performance evaluation using test-nets." European Conference on Parallel Processing. Springer, Cham, 2019.

Monrat, Ahmed Afif, Olov Schelén, and Karl Andersson. "Performance Evaluation of Permissioned Blockchain Platforms." 2020 IEEE Asia-Pacific
Conference on Computer Science and Data Engineering (CSDE). IEEE, 2020.

Hao, Yue, et al. "Performance analysis of consensus algorithm in private blockchain." 2018 IEEE Intelligent Vehicles Symposium (1V). IEEE, 2018.

Raju, Pandian, et al. "mlsm: Making authenticated storage faster in ethereum." 10th {USENIX} Workshop on Hot Topics in Storage and File Systems
(HotStorage 18). 2018.

Shalaby, Salma, et al. "Performance evaluation of hyperledger fabric." 2020 IEEE International Conference on Informatics, 10T, and Enabling Technologies
(ICloT). IEEE, 2020.

E*‘J?t‘)l‘?*y}:/h HERRDOT T, R, ZOMBIET —FIOEFEL TR HHMEBTEBEHIELIT —FCEDWTHERL TBDFIN TNEEBEDOT -5 THD. FEROZBAMRICOVT, [RIEIT 6O TEDDERA. SEOERBIT). TREMEICLOTE. ERSEIIC 1 1
FOIERN TERVEENBDET . Fo. KEROWIMRBERD H—tIOIEF) FHHICBL THD. BFIEEHIMEIBTTEZRING . VWIMR2BH THN. MBI TEAEFLEIRXEZ TRV SBFEVELEY.



