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Proof-of-Verification

M B8R
£ % P . _
2%5 (RERKXZFE EERINHZEA)
%%ksm ui‘é.e



Introduction
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—HEE N (EEMOIFEEIIBEHESN TS -: “extremely energy-hungry by

design, as the currency requires a huge amount of hash calculations[1],” " The

mining of a single bitcoin block—a block of transaction data on the bitcoin
network—consumes enough energy to power more than 28 U.S. homes for a
day[2]”. BRIAETIX, HAEF DL EMEDHERBIRIN D D&H S “the redundancy
underlying all types of blockchain technology can make blockchain-based IT
solutions considerably more energy-intensive than a nonblockchain, centralized
alternative[3]”)
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[1] A. de Vries: “'Bitcoin's Growing Energy Problem," Joule, vol.2, Issue5, pp.801-805, 2018.
[2] L. Kugler: “Why Cryptocurrencies Use So Much Energy — and What to Do About It,"
Communications of the ACM, vol.61, no.7, pp.15-17, 2018.

[3] J. SedIimeir, et al.: " The Energy Consumption of Blockchain Technology: Beyond Myth,"
Business & Information Systems Engineering, vol.62, pp.599-608, 2020.
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[4] K. Matsuura: “"Proof-of-Verification for Proof-of-Work: Miners Must Verify the
Signatures on Bitcoin Transactions", Scaling Bitcoin Workshop 2019.
https://telaviv2019.scalingbitcoin.org/presentations
http://kmlab.iis.u-tokyo.ac.jp/papers/scaling19-matsuura-final.pdf 7



Reducing Redundancy
(of Signature
Verification)

4




LR B (- kDRI E D B

BET TwRA2M+NEI =215 D HyM+N[E][Z !

- MIFFHOERIERF (D) ITITHREELELY,

« FITOVIDELER (B)IZIEZSUA LITERLI=PoVIZIT
IR A GBIRT BEEZVET D),

> 2FELT.REEMEERT 5,

FRHEL fznonce& &1
N == L
g?&ﬁ:@\%bjﬁgt ) rfOf_t_J_’gsflfd_fe”the block ThIS time, | would ]

just verify PoV,.
giRREE A( -, nonce,--), PoV,,PoV,,

U /'<

Scaling Bitcoin Workshop 2019 TIZOSETRIE, D&, [5] THTRBIZIRE,
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Some Notes for
Discussion
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[6] P. Fairley: ""Ethereum Plans to Cut Its Absurd Energy Consumption by 99 Percent,” IEEE
Spectrum, January 02, 2019.

[7] S. Cao, et al.: “"CoVer: Collaborative Light-Node-Only Verification and Data Availability for
Blockchains," Proc. 2020 IEEE International Conference on Blockchain, pp.45-52, 2020.

[8] M. Leshkowitz, et al.: “"Scalable Block Execution via Parallel Block Validation," Annals of
Telecommunications, 2021.

[9] J. Truby: "Decarbonizing Bitcoin: Law and policy choices for reducing the energy
consumption of Blockchain technologies and digital currencies," Energy Research & Social
Science, vol.44, pp.399-410, 2018.
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— [11]DResponsible disclosure&RE S 2o av(ZH(T5HECub
“In order to promote a swift solution and to avoid a scenario
where some set of people had the benefit of selective access, we
published a preliminary report® and explained both the problem
and our suggested solution in public forums.”

[10] I. Eyal and E. G. Sirer: “"Majority Is Not Enough: Bitcoin Mining Is Vulnerable," Lecture
Notes in Computer Science 8437, pp.436—-454, 2014.

[11] I. Eyal and E. G. Sirer: ~"Majority Is Not Enough: Bitcoin Mining Is Vulnerable,"
Communications of the ACM, vol.61, no.7, pp.95-102, 2018.

8. Eyal, I., Sirer, E.G. Bitcoin is broken. hackingdistributed.com/2013/11/04/bitcoin-is-
broken/ (2013).

9. Eyal, I., Sirer, E.G. Majority is not enough: Bitcoin mining is vulnerable. arXiv preprint
arXiv:1311.0243 (2013).



“The Blockchain”
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