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1. Blockchain Performance Challenge h',"p'Tﬁcl'\.",!f

o JEREIEDI AT LZ2EKIRITZI0vIFI— O EB(IHRL RBREENDS
 Public/Private. 2> B A7 N IVALREEBOFEFA(CL TR A4

« Bitcoin, Ethereum / Hyperledger Fabric

« PoW, PoS, PoC, PBFT
o BERZIOVIFI-CEITNIA-XRZRITE - LT DD(IIEF (CHREE
o JOVWIFI->DNS Y23 4EER!

 Bitcoin(FimIE L(FERART7tps (ER(E3~4tps)

https://www.comp.nus.edu.sg/~prateeks/papers/Bitcoin-scaling.pdf

« Ethereum(310~15tpsZ{UIBL TS

https://ethereum.org/ja/developers/docs/dapps/#implications-of-dapp-development

« Hyperledger FabricldiwmX T(32200tpsfEht—rgIRIRIZE T(E500~1200tps
https://ieeexplore.ieee.org/document/9169454
https://www.ibm.com/blogs/blockchain/2019/01/answering-your-questions-on-hyperledger-fabric-
performance-and-scale/
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https://ethereum.org/ja/developers/docs/dapps/
https://ieeexplore.ieee.org/document/9169454
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« Blockchain benchmark tools

- ethereum/test-tools
Ethereum®L RS NICHINSELL_EEBFTHRL
https://github.com/ethereum/test-tools

- Chainhammer
EthereumADAFI—-IY—-)l
https://github.com/drandreaskrueger/chainhammer

- BCTMark
SRR FIY—-IY—)L, EthereumtHyperledger Fabricxtit
https://qitlab.inria.fr/dsaingre/bctmark

- Hyperledger Caliper

HyperledgerdZ1=7/HBFEL TV FI—IY—)l, Ethereum, Hyperledger FabricXiits
https://github.com/hyperledger/caliper

o HOREHICAIZHTEITIONMEE
- HREBRRE  ZLOANIAZEDRZE (I TRL)
o 1Y HECENSIYII3 Z2ETEURL
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https://github.com/ethereum/test-tools
https://github.com/drandreaskrueger/chainhammer
https://github.com/hyperledger/caliper

-2, MEERECBVNTEETAETE HITACHI

o ZEOINTA-H
- 12T HRTORIIL
J—ROtIER 3 1h
J\—RO17IRiE
FyRNI—=9FEF) (FWEFIFHUTWEE)
FAMNNS Y23 (CES5T3.)— ROEY
KIFIBYINITZIR—FZ N
TANY=IL
FIFBI37—9XAN7DFEFE (CouchDB, H2, PostgresZ)
J—-4-0—-R
. 77‘) NIA—LABITONITA—NATAMDLLLE S HCT B8 TAMERDO—ERELT
FEROFEHZERRS NI 2 BN HS
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2 - 3. Hyperledger Performance and Scale Working Group 12!1’?%?1@1&

o NIA-NIA%ZIEME(CEHIM I BIcdICFAEEDNIEIRE E R I INEN DD
« FERANIADERE
« Read Latency : L AR AZZ(FEOIBFRE] — XS hFR]
« Read Throughput : #&55HENDIRVEER/ FaBER
EHBRINEFRIRICENTZITZLOFZRAEDIRIEN T TUIRhZRT
- Transaction Latency : (HEZRFEQORBHE) - XS5
NS> P23 DFERNRY N - L TERRIEICRBETORE, 2TD./)—RTHE
R TERHEMBFRIC I Y AN EIN S EFN S RYhT—J_ED50%°
90% 0./ — RTHERNRIRENZRY NI - DBHELERTETES
« Transaction Throughput : J3vrENEbS2 Y0230 0#E/Izy hent:
J—ROEETRFRE @Iy hUIZ) — REX
120D ) —RTEBLRYRNT=IDETH./—RTIvbhanfcL— bk, TPSTET , HZNR
NS> Y23 FEFN R
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3-1. Hyperledger Caliper HITACHI
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« Blockchain®OAR>FN =Y =)l BIROPSWGERFE(CER S
- Hyperledger Fabric, Besu, Ethereum, FISCO BCOSHHR—hENTL\S
o« V—FFTIUFv
o XyhJ=7 GHHIRIZE) £T7-90-R (EQOISRTXEFEITIZN) ZEELTSUT (FARNER) (D7
O—-Rz&RUT. 2DI0EZEELT D
. EEROIIINBI-I0-RELER. FITIBENTES

Workload Benchmark Network @ ¢ I ool e o e
Module Configuration Configuration aliper Initialization, monitoring
Manager
[7 !
i
v

@ Caliper

Worker 1

’@ Caliper

Worker 2

_______

Caliper

Orchestration

.8 Caliper

Worker N
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3-2. Hyperledger Caliper

- FYNI-JDEFRLT-I0-FOEES!

rybh9—-9

"caliper": {
"blockchain": "ethereum"
T

"ethereum": {
"url": "ws://localhost:8546",
"contractDeployerAddress'": "Oxc0A8e4D21..",
"contractDeployerAddressPassword": "password",
"fromAddress": "@xc@A8e4D217eB85b812aeb..",
"fromAddressPassword": '"password",
"transactionConfirmationBlocks": 2,
"contracts": {
"simple": {
"path": "./src/ethereum/simple/simple.json",
"estimateGas": true,
Ilgasll:
""query": 100000,
"transfer": 70000
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D—-90-K

workers:
type: local
number: 1

rounds:

— label: open
txNumber: *number-of-accounts
rateControl:
type: fixed-rate
opts:
tps: 50
workload:
module: benchmarks/scenario/simple/open.js
arguments: xsimple-args
— label: query
txNumber: *number-of-accounts
rateControl:
type: fixed-rate
opts:
tps: 100
workload:
module: benchmarks/scenario/simple/query.js
arguments: xsimple-args
— label: transfer
txNumber: 50
rateControl:
type: fixed-rate
opts:
tps: 5
workload:
module: benchmarks/scenario/simple/transfer.js
arguments:
<< : xsimple-args
money: 100

© Hitachi, Ltd. 2021. All rights reserved.



3-2. MERER HITACH!

Inspire the Next

« SampleTHEINTLBSFUADBRITEFER
« ethereum/client-go
1)—R (m5.2xlarge) TZ=1T

BIN—Y(cEedkEh 9 —o0—R

T Name T Succ T Fail T Send Rate (TPS) T Max Latency (s) T Min Latency (s) T Avg Latency (s) T Throughput (TPS) T
i open i 1000 i 0 i 50.1 | 27.80 | 2.07 ; 14.52 ; 20.9 |
| query | 1000 | @ | 100.1 | .00 | 0.00 | 0.00 | 100.1 |
J transfer J 50 J 0 i 5.1 J 6.93 J 2.12 J 4.52 J 3.4 J

FI\GA—H%Z10{BIcCULFER

| Name i Succ i Fail i Send Rate (TPS) T Max Latency (s) T Min Latency (s) T Avg Latency (s) T Throughput (TPS) T
i open i 1000 i 0 i 501.5 | 25.85 | 2.49 | 12.91 | 36.1 |
| query | 1000 | @ | 761.0 | .00 | 0.00 | 0.00 | 761.0 |
J transfer J 500 J 0 i 50.1 J 7.44 J 2.03 J 4.77 J 37.7 J

© Hitachi, Ltd. 2021. All rights reserved. 8



4.FEH HITACHI

Inspire the Next

ER2IOVIFI—-ETNIA—NDAZRITE - LEER I 2D (SFEH (CHEE
INIA—=X > 2% IEHE(CET S 16 IC B IBIZZ TE R T 2 EN DD
TAMNEROFMREHRZ IS
1) Hyperledger Caliper

o RYRNI—-IDEZE

« D-J0-ROERE
o SRATLDIEH
« etc.
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