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Fig.11 SPV scheme of light node
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Table 3 Difference and relation between light node mode and collaborative storage mode
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Fig.12 Compression block and next block
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Fig.13 Block index hash and the UTxO hash are added to the block header
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Fig.14 Block summarization
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Table 4 Comparison of light node patterns
R4 BATEX

N H A [ &b S A 7 S Ry
[ AN Y N P47 [X Hesk ULH -
[62] ANHBE Y Y X B A58 Sh -
[63] *l\ﬁ‘% Y N }j—iﬁ 'Zﬁ%*”%%ﬁ ,Xﬂ% Bcompression+Bn _
ST 6 X 4 U, B+
[64] A N Y UTXO M5 5115 List({H(utxo shard)})+ 4k UtxO A
X Heng 7551 & List({H(Block)})
[65] _ N v A 45 X B UL, Busmmary 1 Utxo B
[66] - N Y ﬁﬁgﬁ Eﬂc g B CU;,Bummary,) 4E UtxO H 7Y

VEBY TR | AN M H, 265 1A X el X He Sk, Body: 25 5 i X He B X He s, List() 2 7 5 ¢, C() o FE 4 o
4 REEERE
RS0 X BB i A A7 6 B 00 A B 450 T B T A7 i A B L A T T A T R R (B A

© TEBREEEEIEDT  htp/ www. jos. org. cn



s R AT I R AR B 15

ARG Fi KSR T3 3% A B 8 B, 9 R R IR AT T AR SR ST RE R U5 .
4.1 HEIRRRTT R FTE AP

(1) R

X EEE T 43 N A B FEMEAE A G B, 5 2 AR 0 0R R RAE B A BE A2 5 4 2 PO A IR AT AT 5T A58 T AR
BN BR H X B4 X 4% B B A — Pl 2 25 Lo AR T X B, 8 el IR B A A il L 2R 0 B A 9 R
T2 —Ffr e O AT DX B 3G A R 58 1R O AT LR o

TEBE RAZ Mt AR =0 B3R e B 2288 = 5 I (B LA R4, B A BE T S S ST 4P BE R A2 R R AT 4.
J5 # G AR BE A AT S R AR T S B S IR AR R L P LR R R AR R T T AN E
N2 o AR TR RIS B IBG B 42 1), 9 EL AR AU A /IS U B R A7 6 2R 5 T |l 4 Bt B A B 1 R O A AL AR BB
W CL R AR AR RE T RORSES

B A EE ST ARSI AG R BRI AR R AR A 20 5 TR 1Y) 9% 2R AN 2 B 1) ARORSE 7R, T
AN B A AR A AE A A A B/ DR RS, T PC LRSS 2 Mg [
RIR T A SR R R, — BRI BIR S TR SIS A 22 AV (R R U e S AT s A
HIThae B X Yo 277 0 E 7 200 LU 48 K& 25 ) 5 R I AE B 37 5% B AR A77E — 58 10 )= BR A e 2
TOE A T X YA AE i B T %R (37 55, 10 J0 i B BIAZAE . BV 45 43

(2) =&tk

X LIS Ay 1 T PR 5 R Pk ik 58 2 22 4 1) JE, BARE 2 5 4 2 v A B9 LU AR T 06 T T A i B =X, e
TREE FMAE M R %4 WEEBA 2 — NS —Fi i 7 B R 4EP B N 7% R G I ER R X HLBETT 55, 55— Fb
J7 SR YA RE T AT RGN B0 0 2 OB T A 30 A R DX W T SR N T X T ) S
JaFE T AEFER) ORI XHEE 5 B N A R G A IR e R R R R

Sof T B A QA7 i, S A o DXk B A 7 T R R (AN 2 S DXk P Y P 4 s X ) ) B A R
THUME A7 R e T ESER NEL E XA THFEH S — AR IR UM REIE M 2 Mgy as
SV EMXRRZRT AL SMEIRA AR 5B SBENET SRR TBET 8 WA s DE AN, Z
BT AR AR TG RV TR R TR 0, T AR B A AR T R 2 T A R, A R AR X R A ) 4%,

Tl B A IS F2 5 b AR R 5 58 B 1) IX HUE IR AR A 4 70 R 4 2475 R 75 B S8 BE A I BE T A7
it RA B AT SUAL SR B B A AT 05 KA S B A B A S K AR 5 X s ) 48 R BT A A 1
T A 0 AR 58 4 — B BB b, 00 0038 8 — 5 T T A% 518 I AR B SRS s DA (R IE DX B 1) — SOV 7R B R A7t AN b
et v NS Al

(3) W&

TEBE R A7 5 20, X HBE 75 A7 fif X B Sk A — 2 o R HE | 1T (X B (R B — 24 31 38 $0 38 ) A7 5 5 B N A7 i
R G X YUk A7 A B R R AR 2 W R A R SO R I AR A S RV S X Y B TR ok,
65 EORE T A A R Y T 5 25 (A1 AL S 2 P 00 AR 2 X W AS T b 358 0 22 X i 1) R o T, 3% S WA XA 7 618
8 M [F)RE 2 38 B A7 A5 A0 40 19 A0 0 17 [X ek B 20 i R &85 5 110 IX et U S T 0 o 75 T80 % B8 ] e 79 s
JE WA A5 Y i 5 2% TB) S A 2 T I (R0 6 1 A7 i) A8

BN AP AEAEE B AP GEARTE — SRR B30 T I AE s A, B DARS (8] $e B 2 A) 7R 55 R A7 i X rp, T A T AR
AT A A BE S BOA7-fif 2R G0 3R I X B BE B % T8 b 77 A 2, 249 0 75 2 5 B 1 IX e ik A e,
T 1) X H A ) 4 mh ) A B X P IR T AR SR B IR A 1R TR AR 3 R L A 9 A R R X A R
55 5T 8] 1 AR R it B3 AS 2 TA) FR) 90 3R 0 T8 71 U 5, 24 7 28 5 S s I, DG V2 DA AR el 8 3850 7 [X e T 5 24
3R DX B DO 285 R (1 4 Y 0 B A X BB X 4 78 AR A7 R A ) R TR 7R B R S50 AR R Z A 9 R
AT {8 1 7E ] 7K 52 30 Bl P9 386 00— 58 PR8I A B A LSRR BB/ IN I A7 i T T

© PEBEBPHIFST  hip:/www, jos. org. cn



16 Journal of Software #:#F373& Vol.32, No.1, January 2021

4.2 KRFEMZEAME

5 41 HRE] T DXCHCREAR i T R AR 3 B 0 i) R K A ) R B b ACSCES T LA R
KA FTTT 1.

(1) WEFEAT 5 48 776 23 1] A 3R AL )

LRI, K78 73 i vt DX R A7 fi RT3 1P ) A R 77 S0 A e 2 3o AR 77 A 0 X R HE AT AR 2, DA 8
T Ak 7 0K 1 B3 S g R T S A M DX BRI it A R 1 IR 2% JR AT S, AN e A IX B () SRR AL
1) A ST DX B R S ik SR R ) IR ARUE N T E T T T A A T SR L DB Y AR I O IR i
T v [ B 2 58 G0 ] B A A it DX R B0, DA o X R A i ) 2 T K 110 i) AL P b A A B 3 S5 b AR AR 2 5
Jih T B il 5 k2 5 3R DR AR WY A A A 2 T (3R LA r, R A R A TR S 0 B A 8 B e 1 it
BTN A H B 22 A7k BE R 9 A5

(2) W ITE W46 17 sl B A ORI A Bl 25 X Sk o3 75 12

b1 A i ol e g DX B ) 2% ) 2 R A DX, X3 A B 1 s R St 2 4 X R B TR AR H TR
e b WA A7 Al A58 2 1) X3 2 T 3 RT3 s A A A A 7 2SR T 1R 2 s A i r i 2 S R O 3 5
46 I B TG R I A 3 BUAE X o I, DX R ] 296 e 1 i BRIV A AR B 0 22 5, ) 0 DT VR T AR AR D,
T T RE T 250 DX 3T 1] PRG3R T DX R 5 i i 5 A A A i AR < 8] ) 5% 2K
LIRS 255 S ST L ) 5 2 A 2R SIS i A 1t R X3 Py SE A 55 1 X B 0 T 1 2% £ I 1 2 A e A8, 22 T < B
A A A A ) R A A

(3) W FLA7 fik 5 K K ) T Rk

W BB TN T A 1R A B AT AR R BB I 5 (X (1 8 5 AR 2 B b P A A A A K 2 3 I K 1
Aok 6] FRD R EL ARORSR, DRI e A B S 0 K O o 1 A B 0 A o 4% R0 T S AT A AR Y P I A R Y T
A7 B B0 K/ 5 5 8 IX B U A R /s 2 ) K B 2 G 2 LI A7 £ 77 o 5 10 UK SR AR AR 2 38 B A A R
R I BE 7 A7 ik R K BB ) R R R — MBS BT T T ).

(4) WA A7 B T 1 22 4 AL

R4 i DX B P 97 FR AP P 7 SRS AR DR 7 S8 —— i 1 A il ANV A U A A A — S ) 2 A 1 R, B i
TAAE R GES X BRI 1S B2 el B B R SR DX AR T R YT S A R A A
FR A R X AR 5 i A IR 8 22 4 i) RS Jo PR T 2 n B R R R IE B A R 4 e B T A A A
fitt 1) 22 AR SR AL T 7 1) AR SR T RIE FE 28 T IR PR AN L IR 25 I B S RIE B A5 BOR 1 22 A WL, 18 1T e B R
7 it S A7 A o B A 22 4k

5 ZERIE

DX LB A7 i (10 T 97 e 2 s A ) 240 [X B 82 P 9 i P — K il L 5K PR A s 70, — D TR A5 A 1R T
FRETCVE AR L 2 5 X ULk, 55 — U T {8 454 Ak E 0 22 1A e R 4% TR iR N [X B ) 2% . K] ke, O 7 8 vy [X B
A8 T3 A (0 BOR AT Al 3 2 ) R SO AR ST S 21 1 XA T I W 14 47 T 7 e 2 1 i DAL X i )
AR FL R 3 T 17 T K SR T A T 3 Rk R ORI 030 R, 35 i X 418 i A7t T 37 JR Ak AR o 1 o ) 1)
AR T [ 45 T BRATTAR R85 R 45

References:

[1] Nakamoto S. Bitcoin: A peer-to-peer eletronic cash system. 2009. http://bitcoin.org/bitcoin.pdf

[2] Wood G. Ethereum: A secure decentralised generalised transaction ledger. 2015. http://gavwood.com/Paper.pdf

[3] Wang L, Liu WY, Han XW. Blockchain-based government information resource sharing. In: Proc. of the 23rd IEEE Int’l Conf. on
Parallel and Distributed Systems (ICPADS). 2017. 804—809.

© TEBREEEEIEDT  htp/ www. jos. org. cn



s R AT I R AR B 17

[4] Zhang XW, Yin YJ. Research on digital copyright management system based on blockchain technology. In: Proc. of the 3rd IEEE
Information Technology, Networking, Electronic and Automation Control Conf. (ITNEC). 2019. 2093-2097.

[5] Toyoda K, Mathiopoulos PT, Sasase I, Ohtsuki T. A novel blockchain-based product ownership management system (POMS) for
anti-counterfeits in the post supply chain. IEEE Access, 2017,5:17465-17477.

[6] Casado-Vara R, Prieta F, Prieto J, Corchado JM. Blockchain framework for 10T data quality via edge computing. In: Proc. of the
1st Workshop on Blockchain-enabled Networked Sensor Systems. 2018. 19-24.

[71 Wang X, Zha X, Ni W, Liu RP, Guo YJ, Niu XX, Zheng KF. Survey on blockchain for Internet of things. Computer
Communications, 2019,136:10-29.

[8] Xia Q, Sifah EB, Asamoah KO, Gao JB, Du XJ, Guizani M. MeDShare: Trust-less medical data sharing among cloud service
providers via blockchain. IEEE Access, 2017,5:14757-14767.

[9]1 Li C, Palanisamy B. Incentivized blockchain-based social media platforms: A case study of steemit. In: Proc. of the 10th ACM
Conf. on Web Science (WebSci 2019). 2019. 145-154.

[10] Chen YL, Li H, Li KJ, Zhang JY. An improved P2P file system scheme based on IPFS and blockchain. In: Proc. of the 2017 IEEE
Int’l Conf. on Big Data. 2017. 2652-2657.

[11] Xie JF, Yu FR, Huang T, Xie R, Liu J, Liu YJ. A survey on the scalability of blockchain systems. IEEE Network, 2019,33(5):
166-173.

[12] Liu AD, Du XH, Wang N, Li SZ. Research progress of blockchain technology and its application in information security. Ruan Jian
Xue Bao/Journal of Software, 2018,29(7):2092-2115 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/5589.
htm [doi: 10.13328/j.cnki.jos.005589]

[13] Vo HT, Kundu A, Mohania M. Research directions in blockchain data management and analytics. In: Proc. of the 21st Int’l Conf.
on Extending Database Technology. 2018. 445-448.

[14] Tian JF, Jing X, Guo RF. Public audit scheme of shared data based on blockchain. In: Proc. of the 2nd Int’l Conf. on Frontiers in
Cyber Security, Vol. 1105. 2019. 327-344.

[15] Cheng X, Chen FL, Xie D, Sun H, Huang C, Qi ZY. Blockchain-based secure authentication scheme for medical data sharing. In:
Proc. of the 5th Int’l Conf. of Pioneering Computer Scientists, Engineers and Educators, Vol. 1058. 2019. 396-411.

[16] Yao ZY, Pan H, Si XM, Zhu WH. Decentralized access control encryption in public blockchain. In: Proc. of the 1st Int’l Conf.
(BlockSys 2019), Vol. 1156. 2020. 240-257.

[17] Pazaitis A, De FP, Kostakis V. Blockchain and value systems in the sharing economy: The illustrative case of backfeed.
Technological Forecasting and Social Change, 2017,125:105-115.

[18] Li L, LiuJQ, Cheng LC, Qiu S, Wang W, Zhang XL, Zhang ZH. CreditCoin: A privacy-preserving blockchain-based incentive
announcement network for communications of smart vehicles. IEEE Trans. on Intelligent Transportation Systems, 2018,19(7):
2204-2220.

[19] Baza M, Nabil M, Ismail M, Mahmoud M, Serpedin E, Ashiqur MR. Blockchain-based charging coordination mechanism for smart
grid energy storage units. In: Proc. of the 2019 IEEE Int’l Conf. on Blockchain (Blockchain). 2019. 504-509.

[20] Shi JS, Li R. Survey of blockchain access control in Internet of things. Ruan Jian Xue Bao/Journal of Software, 2019,30(6):
1632-1648 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/5740.htm [doi: 10.13328/j.cnki.jos.005740]

[21] Tsai WT, Yu L, Wang R, Liu N, Deng EY. Blockchain application development techniques. Ruan Jian Xue Bao/Journal of
Software, 2017,28(6):1474-1487 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/5232.htm [doi: 10.13328/j.
cnki.jos.005232]

[22] Zzhai SP, Li ZZ, Duan HY, Gao S. Research on data consistency of key technologies of blockchain. Computer Technology and
Development, 2018,28(9):94-100 (in Chinese with English abstract).

[23] Yang WL, Aghasian E, Garg S, Herbert D, Disiuta L, Kang B. A survey on blockchain-based Internet service architecture:
Requirements, challenges, trends, and future. IEEE Access, 2019,7:75845-75872.

[24] Pan C, Liu ZQ, Liu Z, Long Y. Research on scalability of blockchain technology: Problems and methods. Journal of Computer
Research and Development, 2018,55(10):2099-2110 (in Chinese with English abstract).

© TEBREEEEIEDT  htp/ www. jos. org. cn



18 Journal of Software #:#F373& Vol.32, No.1, January 2021

[25] Zhang XH, Wang HM, Shi PC, Fu X. LS4BUCC: A low overhead storage architecture for blockchain based unmanned
collaborative cognition system. In: Proc. of the 2019 IEEE Int’l Conf. on Service-oriented System Engineering (SOSE). 2019.
221-226.

[26] Wang QS, Wang HZ, Zheng B. An efficient distributed storage strategy for blockchain. In: Proc. of the ACM Turing Celebration
Conf. 2019. 1-5.

[27] Poon J, Dryja T. The Bitcoin lightning network: Scalable offchain instant payments. 2016. https://lightning.network/lightning-
network-paper.pdf

[28] Salman T, Zolanvari M, Erbad A, Jain R, Samaka M. Security services using blockchains: A state of the art survey. IEEE
Communications Surveys & Tutorials, 2019,21(1):858-880.

[29] Wang WB, Hoang DT, Hu PZ, Xiong ZH, Niyato D, Wang P, Wen YG, Kim DI. A survey on consensus mechanisms and mining
strategy management in blockchain networks. IEEE Access, 2019,7:22328-22370.

[30] Yu G, Nie TZ, Li XH, Zhang YF, Shen DR, Bao YB. The challenge and prospect of distributed data management techniques in
blockchain systems. Chinese Journal of Computers, 2019,42:1-27 (in Chinese with English abstract).

[31] Zeng SQ, Huo R, Huang T, Liu J, Wang S, Feng W. Survey of blockchain: Principle, progress and application. Journal on
Communications, 2020,41(1):134-151 (in Chinese with English abstract).

[32] Jia DY, Xin JC, Wang ZQ, Guo W, Wang GR. ElasticQM: A query model for storage capacity scalable blockchain system. Ruan
Jian Xue Bao/Journal of Software, 2019,30(9):2655-2670 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/
5774.htm [doi: 10.13328/j.cnki.jos.005774]

[33] Yuan Y, Wang FY. Blockchain: The state of the art and future trends. Acta Automatica Sinica, 2016,42(4):481-494 (in Chinese
with English abstract).

[34] Yu ZY, Liu XG, Wang G. A survey of consensus and incentive mechanism in blockchain derived from P2P. In: Proc. of the 2018
IEEE 24th Int’l Conf. on Parallel and Distributed Systems. 2018. 1010-1015.

[35] Theotokis SA, Spinellis D. A survey of peer-to-peer content distribution technologies. ACM Computing Surveys, 2004,36(4):
335-371.

[36] Zyskind G, Nathan O, Pentland AS. Decentralizing privacy: Using blockchain to protect personal data. In: Proc. of the 2015 IEEE
Security and Privacy Workshops. 2015. 180-184.

[371 Maymounkov P, Mazieres D. Kademlia: A peer-to-peer information system based on the XOR metric. In: Proc. of the IPTPS. 2002.
253-65.

[38] LiRN, Song TY, Mei B, Li H, Cheng XZ, Sun LM. Blockchain for large-scale Internet of things data storage and protection. IEEE
Trans. on Services Computing, 2019,12(5):762-771.

[39] Zhang FT, Sun YX, Zhang L, Geng MM, Li SJ. Research on certificateless public key cryptography. Ruan Jian Xue Bao/Journal of
Software, 2011,22(6):1316-1332 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/4007.htm [doi: 10.3724/SP.
J.1001.2011.04007]

[40] Benet J. IPFS—Content addressed, versioned, P2P file system. 2014. https://github.com/ipfs/ipfs/blob/master/papers/ipfs-cap2pfs/
ipfs-p2p-file-system.pdf

[41] Hasan SS, Sultan NH, Barbhuiya FA. Cloud data provenance using IPFS and blockchain technology. In: Proc. of the 7th Int’l
Workshop on Security in Cloud Computing. 2019. 5-12.

[42] Zheng QH, Li Y, Chen P, Dong XH. An innovative IPFS-based storage model for blockchain. In: Proc. of the 2018 IEEE/WIC/
ACM Int’l Conf. on Web Intelligence (WI). 2018. 704-708.

[43] Ali MS, Dolui K, Antonelli F. 10T data privacy via blockchains and IPFS. In: Proc. of the 7th Int’l Conf. on the Internet of Things
(loT 2017). 2017. 1-7.

[44] Klems M, Eberhardt J, Tai S, Hartlein S, Buchholz S, Tidjani A. Trustless intermediation in blockchain-based decentralized service
marketplaces. In: Proc. of the 15th Int’l Conf. on Service-Oriented Computing. 2017. 731-739.

[45] Xu QQ, Song ZW, Mong Goh RS, Li YJ. Building an Ethereum and IPFS-based decentralized social network system. In: Proc. of
the 24th IEEE Int’l Conf. on Parallel and Distributed Systems. 2018. 1-6.

© TEBREEEEIEDT  htp/ www. jos. org. cn



s R AT I R AR B 19

[46] Norvill R, Fiz Pontiveros BB, State R, Cullen A. IPFS for reduction of chain size in Ethereum. In: Proc. of the 2018 IEEE Int’l
Conf. on Internet of Things (iThings) and IEEE Green Computing and Communications (GreenCom) and IEEE Cyber, Physical and
Social Computing (CPSCom) and IEEE Smart Data (SmartData). 2018. 1121-1128.

[47] Matthews W, Cottrell L. The PingER project: Active Internet performance monitoring for the HENP community. IEEE
Communications Magazine, 2000,38(5):130-136.

[48] Ali S, Wang GJ, White B, Cottrell RL. A blockchain-based decentralized data storage and access framework for PingER. In: Proc.
of the 17th IEEE Int’l Conf. on Trust, Security and Privacy in Computing and Communications/12th IEEE Int’l Conf. on Big Data
Science and Engineering. 2018. 1303-1308.

[49] Ali M. Trust-to-trust design of a new Internet [Ph.D. Thesis]. Princeton: Princeton University, 2017.

[50] He GB, Su W, Gao S. Chameleon: A scalable and adaptive permissioned blockchain architecture. In: Proc. of the 1st IEEE Int’|
Conf. on Hot Information-Centric Networking (HotICN). 2018. 87-93.

[51] Dai MJ, Zhang SL, Wang H, Jin S. A low storage room requirement framework for distributed ledger in blockchain. IEEE Access,
2018,6:22970-22975.

[52] Chen C, Dong C, Mao YF, Chen GH, Wang H. Survey on network-coding-aware routing in wireless network. Ruan Jian Xue Bao/
Journal of Software, 2015,26(1):82-97 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/4696.htm [doi: 10.
13328/j.cnki.jos.004696]

[53] Perard D, Lacan J, Bachy Y, Detchart J. Erasure code-based low storage blockchain node. In: Proc. of the 2018 IEEE Int’l Conf. on
Internet of Things (iThings) and IEEE Green Computing and Communications (GreenCom) and IEEE Cyber, Physical and Social
Computing (CPSCom) and IEEE Smart Data (SmartData). 2018. 1622-1627.

[54] Abe R, Suzuki S, Murai J. Mitigating bitcoin node storage size by DHT. In: Proc. of the Asian Internet Engineering Conf. 2018.
17-23.

[55] Stoica I, Morris R, Liben-Nowell D, Karger DR, Kaashoek MF, Dabek F, Balakrishnan H. Chord: A scalable peer-to-peer lookup
protocol for Internet applications. IEEE/ACM Trans. on Networking, 2003,11(1):17-32.

[56] Kaneko Y, Asaka T. DHT clustering for load balancing considering blockchain data size. In: Proc. of the 6th Int’l Symp. on
Computing and Networking Workshops (CANDARW). 2018. 71-74.

[57] Xu ZH, Han SY, Chen L. CUB, a consensus unit-based storage scheme for blockchain system. In: Proc. of the 34th IEEE Int’l Conf.
on Data Engineering (ICDE). 2018. 173-184.

[58] Luu L, Narayanan V, Zheng CD, Baweja K, Gilbert S, Saxena P. A secure sharding protocol for open blockchains. In: Proc. of the
2016 ACM SIGSAC Conf. on Computer and Communications Security (CCS 2016). 2016. 17-30.

[59] Kokoris-Kogias E, Jovanovic P, Gasser L, Gailly N, Syta E, Ford B. OmniLedger: A secure, scale-out, decentralized ledger via
sharding. In: Proc. of the 2018 IEEE Symp. on Security and Privacy (SP). 2018. 583-598.

[60] Chen H, WangYJ. SSChain: A full sharding protocol for public blockchain without data migration overhead. Pervasive and Mobile
Computing, 2019,59:1-15.

[61] Yoo H, Yim J, Kim S. The blockchain for domain based static sharding. In: Proc. of the 17th IEEE Int’l Conf. on Trust, Security
and Privacy in Computing and Communications/12th IEEE Int’l Conf. on Big Data Science and Engineering (TrustCom/
BigDataSE). 2018. 1689-1692.

[62] Xu L, Chen L, Gao ZM, Xu SH, Shi WD. EPBC: Efficient public blockchain client for lightweight users. In: Proc. of the 1st
Workshop on Scalable and Resilient Infrastructures for Distributed Ledgers (SERIAL 2017). 2017. 1-6.

[63] Kim T, Noh J, Cho S. SCC: Storage compression consensus for blockchain in lightweight 10T network. In: Proc. of the 2019 IEEE
Int’l Conf. on Consumer Electronics (ICCE). 2019. 1-4.

[64] Frey D, Makkes MX, Roman PL, Taiani F, Voulgaris S. Bringing secure Bitcoin transactions to your smartphone. In: Proc. of the
15th Int’l Workshop on Adaptive and Reflective Middleware (ARM 2016). 2016. 1-6.

[65] Palai A, Vora M, Shah A. Empowering light nodes in blockchains with block summarization. In: Proc. of the 9th IFIP Int’l Conf.
on New Technologies, Mobility and Security (NTMS). 2018. 1-5.

[66] Nadiya U, Mutijarsa K, Rizqgi CY. Block summarization and compression in bitcoin blockchain. In: Proc. of the 2018 Int’| Symp.
on Electronics and Smart Devices (ISESD). 2018. 1-4.

© TEBREEEEIEDT  htp/ www. jos. org. cn



20 Journal of Software #:#F373& Vol.32, No.1, January 2021

B FR 325 3 STk

[12]  XUBG A2 2, 00, 28 /0 5L X B R I HAEAF B 2 A U I 0F 90338 e R4 2% 31, 2018,29(7):2092-2115.  http://www.jos.org.
¢cn/1000-9825/5589.htm [doi: 10.13328/j.cnki.jos.005589]

[20] S4s i, 252 e T AR IX BB iy ] 45 i 43238 31 2441, 2019,30(6):1632—-1648. http://www.jos.org.cn/1000-9825/5740.htm [doi:
10.13328/j.cnki.jos.005740]

[21] SRAEGE ARE, 2% KGR, X8 B L T X Pk 1) B 2 48 IT R 07 VAW 0. 810 %7 41k, 2017,28(6):1474-1487. http://www.jos.org.cn/
1000-9825/5232.htm [doi: 10.13328/j.cnki.j0s.005232]

[22] AT ARIRIK, B 5=, el X YR S B B AR o 1 B — SRR A LR R 5 K 2 ,2018,28(9):94-100.

[24] ¥, 0 &5, IR, 0 52 X P ol 47 @ M 7 Il fL 5 07 vk T EHURE 9 55 R JE,2018,55(10):2099-2110.

[30] T X, ZEUkHr A el ok A U, R A0 0 T k. DX Ut 2R 4 b 1 43 A QB0 8 B R R —— Bkl 5 R BT B AL %4, 2019,42:1-27.

[31] WG RFER,E G, BB, VL VERR 5 1. X i R R Ot e 4ok R L 9 FR 5 R R AE % 4H%,2020,41(1):134-151.

[32] BAKFERE, T8, 3k, £ E A AA 662 58 n 5 8 X P B 2 G0 0 2008 1 B3 3K 1R 5 410 ,2019,30(9):2655-2670.  http://
Www.jos.org.cn/1000-9825/5774.htm [doi: 10.13328/j.cnki.jos.005774]

[33] =5, F IR XIEEH AR KRR S 2. 3 316 %1%, 2016,42(4):481-494.

[39] BkARZR, IMEEE, TG 0K B A R IB . TCUE P A 50 % 15 44 ) 0F 75 R 4 22 4%, 2011,22(6):1316-1332. http://www.jos.org.cn/1000-
9825/4007.htm [doi: 10.3724/SP.J.1001.2011.04007]

[52] Wjst, 3688, 50 WL, R 5t i, 5 1 J0 22 100 2% 2 A 2 F 23008 3R 4R, 2015,26(1):82-97. http://www.jos.org.cn/1000-9825/4696.
htm [doi: 10.13328/j.cnki.jos.004696]

NER{E (1964 —), 53 1 & 1 LA T
Ui, 3 R ORI N 4538 15 e S5 4
AR BHLRL J 22 4

HEIE (1967 —), B 1+, B L AUS A Y
TR, A EE

32 (1996 —), B Bl 1 E , 3= BRI S 40y
X Bl A7 Ak B A 5 ML

MR EE (1995 —), %, 18 - A=, 3 TR S8 4T
W) 2 22 A AR IX BB R

© PEEREERKIEIFTO  https/ www. jos. org. cn



