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Abstract:  With the rapid development of the blockchain, the data on the chain not only include financial data, but also have data of
technology, culture, politics, and so on. However, the data will not be revised once it is packaged on the existing blockchain system,
which has the problem that the invalid data cannot be deleted and the wrong data cannot be modified. Therefore, a revisable blockchain
under certain conditions has broad application prospects. Under the POSpace (proof of space) consensus mechanism, a revisable
blockchain scheme is proposed based on the trapdoor one-way function and a new blockchain structure. In this scheme, the nodes can
execute the revision operation as long as their number exceeds the threshold. Otherwise, the revision operation cannot be executed. Except
for the revised data, the remaining data on the blocks keeps unchanged, and all of the nodes on the network can still verify the validity of
data by using the original verification ways. The experiments show that block generation and data revision all have high efficiency as long
as the threshold is selected appropriately, and the link relationship between the blocks will not be changed after the data revision, and the
scheme has practical operability.
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XTI T 52 1 016 B2 2R of o K, 01016 T Cots BB AE G DL HE, X P i R i 2544 13
S i T A, DR | T O 1 48 4 B A OURE , 1X  SERE Bl ER R o B AN AT I SR A 1

T 5 1(2), iR Hash(z;) @ G, (X, X2,..., x2) = Hash(z)) ® G, (X, X/2,..., x'9) Be a7 BT 75 E 4 Q MM ] 1)
PR BSSR I, v S0BT (R BEATL AL e e 1] 5 1) R B BT, BT A AR X Q A4 T KB 1], A R 56 BB 171 50 1) bR 0K
30, TSR AN AT b R R A A T K S B R Y SN T QAR Q MK B B T
50 S b i SR SRAG VR R AN BB E 1) B, DA e BEAT X PR B OB 5, B SO X B T R
AT

3 ZXBMHE

ARATHEAT A5 FL S5 %6 POSpace FE YU IFZAT L X B 2B e AL 5y B 08 oo FE AT AR L 4247715 550/ Intel i5
Processor(2.4GHz,4G memory)4%#il, - £E Visual Studio Ultimate JT & 38355 T 4 ] C++15 5 2 A2 SE I AF X He Ak
B0 WA R B 254 L DL R B 1) B ) e 045 50l 3 SHA-256,DSA-512 1 ECC-200 SE 3.

3.1 EFPOSpacetiR#lHIBYIE AN =&

5 FLSEIG R T 1 9 AT 13) TC A [ B 90 2 F POSpace LRl Y e M A 5 4 il 2.

MRS TS 1~10 F LA A G S B DL 1.

ARG AT T TR AH OGS B0 A7 18] Jo B B 19 45 T00 s A BB R AT V158, M 3 45 18 19047 il 2 ) K /N 33
AT S AT ity AR it 1 0 WL LR AT 4 PR A7 s 19070 250K AR P A7 10 TO0 R b 28 T B3 AR A7 iy TO R ()
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AL, SN AT 1) JoBA B K P R B s TR S8 40 oP AR 0K 78 24 I AIE A 1) 7 T 78 2 AR W AORE kA, i
C(C1,Cay- - Ci), B B T w5 £ 45 AIE W 28 T 3R (] C 9 JO i X 7 (0 s 285 L AR S AR, 2 W A A A7 ff ) T 22,
REJS DR IR [ 25 A7 iff T 5020 (U W1 2 S RE A IR ), o SRR A7 ik 1D 00 e B8 (L P (] K] b 2 ) K, 5 4
JIG IR 4B g DA S e T 2 ) 5 S O e R, L AR 20 45 1 AL SCRR [10]. A SE 30 BEAU 22 X S 4 i 2 i AN [
PRl 24" T UE WY I ], 8 3 45 R U3k 2 B,

9
SO

@

©

® O O
@O O
OO0 1y
0RO
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Fig.9 Directed graph of system
B9 REHME

Table 1 Store information of the miner vertex in directed graph
RL U LA BT S

AEAE A 1 BT
18,4,3,12,11,9,17,14
18,4,3,12,11,9,17,14,19,2,1,5
18,4,3,12,11,9,17,14,19,2,1,5,6,7
18,4,3,12,11,9,17,14,19,2,1,5,6,7,0,13
18,4,3,12,11,9,17,14,19,2,1,5,6,7,0,13,15,16,8,10
18,4,3,12,11,9,17,14,19,2
18,4,3,12,11,9,17,14,19,2,1,5,6,7,0,13,15,16
18,4,3,12,11,9,17,14,19,2,1,5,6,7,0,13,15,16,8,10,25,21
18,4,3,12,11,9,17,14,19,2,1,5,6,7,0,13,15,16,8,10,25,21,20
18,4,3,12,11,9,17,14,19,2,1,5,6,7,0,13,15,16,8,10,25,21,20,22,23

=
H

Boo~vouhswnr

Table 2  Space proof time comparison of multiple miners
F2 ZAH LARNEY A LR

c={20,7.21 C={19,15,22, C={1,6,13,10,4, C={18,4,3,2,1,5,13,0, C={18,4,3,12,11,9,17,14,19,
10’2é} ' 24,7,8,23, 0,25,12,11,22, 7,6,16,8,15,10,25, 2,1,5,13,0,7,6,16,8,15,10,
' 0,20,5} 2,7,24,8,23} 21,24,20,22,23} 25,21, 24, 20, 22, 23}
1 2.521s 2.990s 3.131s 3.246s 3.377s
6 2.103s 2.417s 2.610s 2.747s 2.800s
2 1.157s 1.471s 1.607s 1.793s 1.803s
3 0.843s 1.124s 1.320s 1.504s 1.633s
4 0.510s 0.913s 1.007s 1.154s 1.243s
7 0.421s 0.680s 0.804s 1.000s 1.077s
5 0.253s 0.531s 0.660s 0.750s 0.857s
8 0.163s 0.430s 0.470s 0.720s 0.807s
9 0.127s 0.367s 0.390s 0.567s 0.687s
10 0.110s 0.307s 0.350s 0.443s 0.590s

H13% 2 W LU AR Ml 2 (] BOR . A T B 22 F e W38 RV T 2.0, 30% [ 0E WY 405 R 1) I [ s e, Jok D 4250
WK I AT A Pospace SEIRBLEN N, X B ic AU TE 4 (9 R A 7.
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3.2 HXBREVER

AR D P A O R AR B 3.1 TR A ) S 4 v R AT R A AC KA, TR A B X B DL ER 72
T, HAT K AR T 10,458 HEA 28 55 KL ctx={ranking,90F2246A A,9,8,5,7,4,3,2},Q/N=80%(80% ] ¥ & J5i Al
TE45 3.3 1 IT),N=10,Q=8. 1% 2.1 4545 /0 4, IX Bt 72 4055 ora, 07,6 W 770, 35 1, ora, 770 S1 K E W] T HL 5 28 5 7
B, S AR A

o ;,=1c98228¢2086fbd9d74b4645ebad4d151d47fd9ecdch0287729caf52b76906b8;

o p={72,ctx}ctx f 7 25 447 515 K.

I A BT ) 07,6 2B I FREIEAT A2 072,6={1, Shash(nec) St 1= T2;

¢ (Hash(yee) N LK KT Hash(2)@G f¥) DSA %44, Hoh,

G =Gy, (X5, X0y X55) = O, )l 9 OGNl Ye, (X5,)-

P Py P 20 B AT T 10,9,8,5,7,4,3,2 INAH] BIFZA HEA AT 8 8™ .55, g, (j=12,...,8) 1]

i

ECC-200 S£8L, g, (j=1,2,...,8) i K8 24 200bit IN,G 11Kk 200x8bit. 4 T {4584~ g, (j=12,....8) #Z

55 Hash(7)®G &5 R (1 H ¢k, By 1E Hash(2)@G & R4 R 0 ™ 1% 125, H Hash(z)=Hashase(sal| 772)|l - [Hashass (w6l 772).
Hol, g, o, g P BENLE TR A A7 40 % AH4F Hash(2) 5 G K BEAHAE d5 &0 545
Crasn(ery 00, A2BF2998C76CD6415EEBBE102FAD72DECOD3BECY;
AT K 5 TF o716 I DSA 2544,£,=4B66BF0111FCD4841DD75621535870049130F182.
[,
072.6={72,A2BF2998C76CD6415EEBSE102F4AD72DECOD38ECY,
4B66BF0111FCD4841DD75621535870049130F182}.

BEJG T 10 #5 LA B R ST ALK BRI R A, 0 Tk A W B0 S, X 72 1R RRE, AR X R o R R

PP 10 O SEUG AL AR BB SR 3 N X M B RS

Block 71 Block 72 Block 73
i HASH @, ={Ta799h0c87d HASHp,.,=1c98228c2086 = HASH@,,=6722211e5156]
= 020982 14l 1 beel 97.. .5 bd0dT74bd645eba0ad. . o Il c28chici2 ladcfcisT
SIGNATURE a5, ; = SIGNATURE 0,5, = SIGNATURE a,5, =
i=71; =72 i=73;
Cpashinvps =T2AB3I93507 {hasngrige~A2BF2998CT Chasn(rype ~OI19BEIS4622
o= ~=ir i s [ == <
S| | aApazeE2E7 # | | 6CD6415EEB...; | | 1652aDD52.. .:
I‘" { =AISFTFCSBS4430E § {y =4BG6BFOIIFCD4R / {p =ACI90354E4F000D
E FFAEB...; 41DD7...; DIMET...;
‘\ TRANSACTION 14, N TRANSACTION 75, ‘\\ TRANSACTION 144
"J 71; -‘1-721 "1-7_‘;
ctx: ctx: cix:
(ranking, EACDAA3T. (ranking, 00F2246A,A,9, (ranking, E640118D.8.0.5
9.8.5.7,3.2.60,1) 8,3, 74.3,2) «h3,2.6,1%
{payment, 226 195A0, (payment, CO12AES3, (payment, |AB3T058,
(C0201DD5,79,1E1 146F (950D6388,91,.6073925C (23228D31,145,D6E4ET
DT99696744A50...), D72FCF79208A...), 5B061 1 CE4248FF...),
(ASR00482,700)): (D8353289.330)): (324F3117.50000):

Fig.10 Original data of block 71~73
10 Jiid 71~73 X He A
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33 XIREIEHIERL
AT EHEAT S Bl A8 R A REAT U A ] 10 TR, X B 72 B4R
“(payment,CO12AES53,(950D6388,91,6073925CD72FCF79208A...),(D8353289,330))".
RV 5 SR AT 1T ORI NG 22 B T R U R A B, X R 71~73 S PR I 20T R D) — 4 B A
RGN TR ZEAS 5 5, XN T HAZAE S 4 A K AR TR 3 P A (6] 1) 5 — 28 5 058 A o A\ DIk = SEE 3
WA 9 BR HMZ B 3 R 5 R nT A TR N A EH 4 D8353289 1152 348 7 I & A S TR 17 T 53 — ANk P,
WBEIZ AR By P 52 2 5 1 SE BRI a9 4E 330,102 0,1% 4% EBEAS S 4l R ZE .5 A T 20019 4F 3 [ 13 [ 4>
B4R 428 S B s K
ReviseTx={72,double spending,(payment,C012AE53,(950D6388,91,6073925CD72FCF79208A...),(D8353289,
330)),(payment,C012AE53,(950D6388,91,6073925CD72FCF79208A...),(D8353289,0))}.
R 10,9,8,5,7,4,3,2 WCE % K G 0 AR AT GIE. R I G35 MBS ReviseTx SR AL &)
T er, B S T 1,
20 R Hash(r72)@G72(X§2,X722, X7z) = HaSh(T72)@G72(X72,X72, X72) R1GG 72(X721X721 X;{; A58 4
WAL & A FAP, i ECC-200 fif 25 1 5
X = DEC(gr, )i =12..8).

N 75 2108 10 L S8 BEHLELC X7, X050, X0, -
Hrp,
7,, =DCI3EB1SEBE13BBBDAOSFFD86464ED11A126FA328661586052.
7" T 10 F) F FA%H:973DBCD86EDE25F932599C1B79BC0953, %} H: i/t 47 ECC-200 fi# 5%, 5k 15
x5, =S5E0A3313E4FB185A377A6A00AE95C4EB4DD27CD498DIDETF4A.
TR WK 11 Jiow.

(a) Public parameters in ECC-200 (b) x2

Fig.11 Parameters calculation
K11 83K

Xy eees X SRARE TR B 1™ T 5 £ 4 0 SR BRI ph B 10 4 1) e Bk T RT 0, [T 8 40 T FARAA T
SERR IR ,8 BT THG X R 72 (928 5 F R 7p B85 5 N o, AR O I B TG 3% 7 — 40 TR AS 2 15 BN
< Gyt UL S 220 TF 0 B8 AL G H BN

ctx=(revise,531694D0,20190313,72,double spending,(15347EFDOB...,204D562128...,19A87E1029...,

3959191C54...,2F75D24A42... 411BE1FE2D...,3651CB06DS...,2515C96F5...),(5E0A3313E4.. .,
CE441CDD19...,C9E73B440E...,1F8B5086DF...,.971E915B1A...,B3C28D3E58. ..,F2648076ED...,
D569C22260...),(payment,CO12AE53,(950D6388,91,6073925CD72FCF79208A...),(D8353289,330)),
(payment,CO12AE53,(950D6388,91,6073925CD72FCF79208A...),(D8353289,0))).
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T AN AL B B AG SO R A0 50 A M8 UG DX B an 1 12, SRR 4y Dy AR i AL S e B AE T
5 DX Y[R RE42 0C 3R B X B K ANAR 1) [ ], 28 2 Bl 4% FR SR AB O, A 12k (R U 18 SO 58 ik

B, BATTR 7 AR AT o0 BT W0 3 2.2 5 Bk, s 1 Lo A 1) 152 B 5 AT 7 5 2 A M B0, s {E LL Bk v
BB B 21 R, 2 A MG B S 5 R Z FE A, 7 ZE R0 A AT AN [ B A LE A5 T 1)
DX AR B MG CSORE B 3R AT IR, &5 SR 38 3 T 7 o A 48 TSRl R 8 K 22 500 s 4 o, 1 1 L 43 12K T 5006,
IR I, 925 B A1 4 4 R :{60%,70%,80%,90%,100%}.

Block 71 Block 72 Block 73
HASH @5, =fln799b0c8 7d HASHp; = 1e98228c2086 HASHgp,; =672221fe5156)
« D200c82 14fc1beel 972 ThdGd74hdfid Sehatdd. . . eIRehies ladefcd5T.
SIGNATURE a4y, = SIGNATURE gy = SIGNATURE 0953, =
i=71; i=72; i=73;
Snasninype =T2AB393507 Chasniryps =A2BF2998C7 Tyasniryps=6198E384622
e B ol i gl P _— [T . o <
Fd AF43EEI12ET7...: K 6CD641SEEB...; / 1652ADD52....;
4 7, =AISFIFCEBE4430E &, =4B66BFO11IFCDas | I &, =ACI99354E4F099D
i‘ FFAEB...; 41D, } DDAETY...;
‘\.\ TRANSACTION 1y, v ITRANSACTION 14y ‘\\ ITRANSACTION Ty
17 i=71; ™ i=72; 1 i=73;
cix: cIx: (=5
(ranking, EACDAA37. (ranking 90F2246A A9, (ranking,E640118D.8,9.5
0.8,5.7.3.2.6,1) 1574139 43261y
{payment, 226195A0, (payment,COI12AES3, (payment, 1AB37058,
(CO201DDS5,79.1E1 146F (IS0D6I8E,91,6073925( (23228123 1,145, D0S4ET
D799696T44A50...), D72FCFT9208A...), SBO611CE4A248FF...),
(45B02482,700)); (DE353289,0)); (324F3117,5000));

Fig.12 Data of block 71~73 after revision
K12 Ml iz sUs i 71~73 X P

Table 3 Time comparison of block generation and modification under different threshold ratio

R 3 AIABIAE L] R DA ORME ORI X B

3 60% 70% 80% 90% 100%

A2 B IX BB I (5) 3.643 3.742 3.841 3.940 4.039
1B X BB IS (s) 1.068 8 1.1156 1.198 4 1.6152 1.980 0

A8 S B B IR 1 LK (%) 29.34 29.81 31.20 40.99 49.02

% 3 A

o NTABIME HLB R, A X BLRE B B K 204 22 0.1, 1 /N T 3%;

o {HAEZUIX HFEI b, B {E LB AE 60%~809% I, 9 1 4 22 /N 0.1, 18 20 5 28 J X B R RE I 7 L 8 oy el
7E 30% 4 A

o T BIME LLITE 80%~100% P P FE I 25 KRG I, Z07E 0.4s 7oAy, HAS S AR X B RE I o Ll b ik
40%, %} J5 ZER A R A I

DAL, 24 B B 80% I, 15 i X Bl K I Y S 384 b KB I) o LR I 4096, J7 58 03 AN v 1T B L 1 h - 60%,

70%IH, 5 RACEE 80%AH ZEA K A A AR K &
ORI b A 7 2 22 4 P 5 BIAT 2803 e 10 A1 L A8 95 oy 800%.
EFE 4 T FRATE BT B LTIk 80%RT X B Ak A Je 18 D5 1) B A KB T H 38 4 mJ 0, DX B A e M S5 1+ 1)
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FEIT 235 Jg 3.8404s F1 1.1984s, X Bt piokE I AR I X B A s I 1 /3, HL A mr #4E 1k.

Table 4 Time of block generation and modification under the threshold of 80%

x4 BUELEH N 809 DX P A AR

FEI (5) X1 Xk 2 Xk 3 X e 4 X5 A
GRS R 3.826 2 3.8336 3.8414 3.8524 3.8485 3.8404
14X B 1.1985 1.146 7 1.158 1 1.262 4 1.226 4 1.198 4

4 % i

AICAE POSpace FLLA 1,6 B 118 1) pR 23R T ATE SO X R EE D S8 B I SIAHLBI A 1 A X B
%6 44 1 T, £ DX B ol 7 G DO, R S R K T R 6 T S LI DB 1) A A e 2 HANBIR IX
SRR 122 45 A, 2 W AT AT 422 Ji 4 0k 05 300k Bt 15 P 3R AT SR 7 B SE R W X RS AN B T DX B A R I
(43 173, B AT W] B A A TR] I B 1 0 A A9 % R R AR B BSOEE 58 B, TRALE 1 Bdl A8 X5 22 bk TRT B vl 48 25
DX BB AT SHe B4 A8 50 22 A P 5 AT RO A X R AR 8 B N e 3 @ P A
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