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Blockchain: The State of the Art and Future Trends

YUAN Yongh? WANG Fei-Yue®:?

Abstract Blockchain is an emerging decentralized architecture and distributed computing paradigm underlying Bitcoin
and other cryptocurrencies, and has recently attracted intensive attention from governments, financial institutions, high-
tech enterprises, and the capital markets. Blockchain’s key advantages include decentralization, time-series data, collective
maintenance, programmability and security, and thus is particularly suitable for constructing a programmable monetary
system, financial system, and even the macroscopic societal system. In this paper, we proposed a basic model of the
blockchain system, discussed the principles, technologies, methods and applications of blockchain and the related Bitcoin
systems. We also discussed the smart contract and its applications, and presented the future trends of blockchain-enabled
paralleled societies. This paper is aimed at providing helpful guidance and reference for future research efforts.
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JRE A3 T 1D X B DA K A2 B 4%, T 0 2 52 (X B [
BEALIE 75 (0 k2 T DX ER (R Bt A L 5.

i S UL T, WUORAS 5 e Al Y A
TEREIRT R, PR T R GOE o — ALK R E
IBATH Pl 507 HERRLBT Y R I, B HE
FEARD AT RIER DI AL AN, S5 Bl iR
I, FEAN TG 2 AT R R, i B 2 1
T A i N B RT R  EN XCERIRAS L R BRI R
R S AT Ty Bt 1A R DU i &3 A SRR ik
RIAE S B e

K S AE AL P2P 199 2% rh i BEAS 15 RSN )
W LR T R 286 b T 3 (1 ot 5 B X B 1Y R
RIS IR Y & JINE-& /) SN Ca= v Al e A NS
RVE. U RAEAT R, WA BB D B s
LAk it AR AT 1 ARAC N XBR A7 0Kt [R] I 4k
Sz 1) AR KU A IR BE o R, WIS R ER 5 1%
B, M DR UE T REE AN 7 DXL 9 2% 4k 4%
Fo. LALCRS Mo B, LR o i Y m e S AR AN G I
P2P 4% b T R 1K) 1 R A PR A2 5 Bodle, I
SE SCHIBRAETS B, MEE R . TR VEE S fan A\
AN A 25 4 25 4% RIS 90 28 5 Bt 1RAT 2k, F
BB o B G B A X B B, 580 T
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7 B HUR, JOARET TN Rl 2 R e SObr
THESRA 36 12 DX R 75 0035 AL 8 AR AR, I [ K
FETTA AT WIAAT R, HAbl” T 2R X R
BRI T DCBREE |, JFIHRSES BT IX

H R 4 S LV HLE R L, X B e g R ) A
SN 6/ 5 N S 4 € B N U e N SV R
(AT 9 b, RIS 01 Rk, R B A e —
ANER BT AL, DCHURE ERE SR s ] e ek R
AN 23 5 M J 82 DX BB PR A s L 0BT, 3Kl i
I3 BRI DX B A il A8 K 2 A A i s DO A
Jr A TR T O b S R R E ) 2 E AR R 2 B
P A, BT« bl B 1w W2 58
“ERALAE” A RERE, BAT S I e 2 Ak

2.3 HiAERE

WHAT 78 53 A XU R G b i Rk L R & o A X
TR AT ) BB ST . R WA R g <R
FT“BEr” R0 A7 0GR AL, R FEBOBR S B RStk
AL TR I RCR R  H FR G e RT3 7 ek =y v
PRFRBOBREE TP ) R G T Zy ik AL iR, H R 3 )
L HRIM R, R PER AR O 2 — it 2 g
B A5 R S 5 BE 43 ) 2 P A R G Al A 25 1T R
e ACHIET G DX RO ()4 A5k AL L

ST R B A T DB SR R v ORI R )
TAERAEY] (Proof of work, PoW) LI ARAIE Luds
M 2 o3 A A I ) — 20k, Bl A X SBR[ &
JEANE P SE G T AR AR I, BF T $E 2 A K
T D0 B8 IA B L PR B HL I, A8 s R T A Y
BLEZSUEW (Proof of stake, PoS) R3] i LHF I 1
BB 3 E B ML (Delegated proof of stake,
DPOS) JLRALHIZA 2%, X HgE LR 2 B 25 T
LEAETRL .

PoW Ll FRAHEAE L LURY i BEIE PR s ik
17 PoW FLRHLH], A% O AR @ ik 5 | N 43
AT U ) TE G R ORAIE RO — BRI SR TR ) e Ak
PR i R g, &0 a0 (BT BB T% Ak EAL
S B SE g R SL A e — AN SR R 2 H I IR 5
(1) SHA256 Hi 2 el (RIAZH"), d5e PR g o 122 4 i 1)
AU ARAS X B IR ASCRN R 45 3 B A R LRy 2
Jill. B ] R Ay KR 2w A,
FRFE—NEIEMIBENLEL (Nonce) fiifHE 3 HIX B
S TCEEE W SHA256 15 A5 (B /N T 805 T H brig
A H. LURF T R G ad i R A B LA R ) HE S
fE SRR DX H P340 22 BN 18] 28 10 a3 Aty — i
ik, PoW LRI B R s (K 3
DX Heghipy) (19

WIR 1. A YHT R B 2 W RIIAAL 5, I
B —AH T RAT B RE 22 Coinbase 22 4,

TE RS 1T X AR AZ S B £

T 2. XA 5 EA T Merkle fid
AL, FREE Xk ) HoAb o sdE, FohbayiEk
Nonce #HZ;

$12 3. BEHLEL Nonce I 1; & 2477 X Pk
(X SHA256 M5 A5, Wi F /N T a5 T HAsiG A,
W) S Dy 48 2R 3153 R B LA I IR X e i) 1 KA
ISP B 3 HEME— 1 i R B G B EL
Hik;

IR A W ] P9 A D, DU SR )
FRMINAZ GG R Merkle # 5 4k 2244

PGSR 1) X Sk s A (B8 5 i 2 AN HT 3
B, H bR AR, XS A E I T 5 R,
B Th R B A S W BT <327 BT DR )
K. X BRBE SIZ I 30 B 35 Blockcehain.info &7,
#ubF] 2016 4 2 H, fFEZERX LS AHE—
WA 17 AT S, Bins 398 346 5 X HRIG A A
“0000000000000000077f754f2221629a7975¢f - - - 7.
e MR, B 16 IRBENLEE R S R E —
AN B AN X B AR, DR bR E R
17 AL HT S M A ER 1617 RBENLEHE R 4 fEdk
BN EE M BENLEOTE A B — AN X S, fy kT
DL PR T DX B BE 22 40 11 22 A PR R0 AN ] B8 50k 2 el
PoW LN 158 K& ) T AR UE IR, AT ] %)X B
H 1 Bl B R 20 E T T X B DL L S
FIr AT X EL ) SHA256 e, - HL vk 50 5 b 2 A 43
Pl B K P R I 2, IR e T S A K
T RS, AR, Bk ®] 2016 451 H, tkdsm
X B 5 ) EL4IA F) 800 000 000 Gh/s, EP4EFDi
17 8 x 10'® Yas 5, Bk 45k Topbs00 #EZ 5L
[R5 ) B

PoW JLRHLE HA 2 L a0Hr, ot F
SERMAES T HREM RGN T RAT &8 5 AR
W uESFEhhe, sk B ) e R R G e A A
2otk PoW LML [R] I A7 75 35 10 2 IR B,
JLRR ST )38 O ISR 9% (e y) Disk ot
Frade, 10 B AT 10 2381 1A 2 iU B R JEAR XS
ANIE B /INBIAE 5y (PRI

PoS JLIEMLHE: PoS JLHHE Nk PoW LA
] A 9% YV B R 2 A MR BB T B H R AR T &L BR
ThamE, A FEERAET PoS X T PoW A5
Z Ak, PoS VAT I A2 K A G IE W R0 PoW
TR SO TAEEIE, 2 RET A
ot i Bt T = o vy B0 YT SR A X HE KA. AL
i AR Y RO R e R B T TR, RO TS
M R%L (Coin days). Mws 24 FER M M5 Hix
Ji — IRAL By I (] B ) e B, A IA8 2 #K 2= 11
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FERURFE ORI . B0, FEANAE 258 5 P lcE|
10 AR IFRFA 10 K, WERAT 100 Mk 1 s HAe
5 ANTHE, WV FERE 50 M#e. B8, KH PoS 3t
P R GEAE T 2 I ) B T il S B AR,
IRF T ST 04T 52 ke, DAL T T e
N AR PoS RGBSR, 1Ak, PoW LRI fi b
W A HMEREARR], T PoS L R M
A Ty N B T U S BE Y A T R 8 22 20 M 2
G, T AT ERE PR AE Rt PoW LR
SVh e B2 e AR Oy e T RE TS, RS X B AL S #R
SN ILTHFEI TR AT 4 i X B, R VHIH FE T8
R IX HOR Pl e 2 4. itk n] WL, PoS iRk 2
ACHSEE P IS T i RTAS i 1) AN 5 S22 7 AE AN ) A 0%
U5, MR BT PoW Ll iR 9% (1) 1) 8, Jf:
H A AE — B R B L4 A il AL R I ), BT B
Fi 2 e VR 2 384 TR PoS JLIRHLH.

DPoS JLiRHLHI: DPoS JLiRBLHI ) HA L
AT “TER IR, WIRGE PR IR R m] LUK
TR BB B A N IE 2242 T — MUK, SR 52
ot 2 HIRERONAGRIAET 101 N5 RO HEA R

27, F I 2 I (R R BTN A8 AT T A 5
I HAESE (RN — MBI R 228 2
B, AR IR — N X P OB A5 AT AR Y
RPTREE, GEHRY BRAUERAY mT DUNEESEAL
oy T SE 0 TP RAFIN. [R] I B o 5 B 1
WIS A — B IR UE R, U 2 A — A
DB 100 A5, FBUREY s b 2500 HAth i 2R
TR AATT, BRI L RSB S IN F D ) 2
SRl SR TR 1Z 5 i ARt . D, &
BARFE Y U H D AUORAIE 99 %0 BLF 1R £ 2 I [H] LA
ST H AR BAR 5 PoW JLULEIA S5 AT
I e 50 O PoS LML A 205 A die i Bt 1
AL, DPoS JLIRBLH] &A1 fiARRERS
Tk FAGAR BT o H X 28y figtic ik Ak
JSOBT DB, AT K kb 1 25 5 36 R R AE K £ 4%
Ho, LA RO IR IGHIE.

B _E3h = 2wt 3L RLHI AL, S Br X g N
BT T PoW+PoS. AT (Proof of ac-
tivity) 552 ANAFHLE]L X LILHLEI &AL
Uy MK PoW JLIRMLHIK SR HAE AL 9 2B Rk
A IHEN P B, SCRFE ARZ, 1T PoS A1 DPoS
G ML BE 8 224 - ORI, AT AE A 3L IR
I PR e 495 I i ol hy IX R 2R G 5T S AN 5 s Ik

FLAR )
2.4 HEE

[X P )

PSURESTRURIIE PNk Bia R i PN nE =
TIPS BIE

DX B MR A (1 Bt B uE A K T

R, DR LA 5 b — P R ) R AR 55 Akt 3
FE. 2 RGP LT A 2 AR, &
KA B B lieas 2 H 25 Hl A RS IK AR A H A5
DR, A 250 T S A A 1K) 5 B AR LAY, A8 93K
AT R B 5 sk SR BT o b P 2
O DU ZR G 10 2 4 AT ROME R AR H AR AR 5
DX R SEIE I e v ol FE R BRI LB T 5 3R
REREASE S, AR KA Y i 2 5P R T
X DCREE 7 S iR E LR,

PALCARE 0490, LU T PoW JLiHHh R 22 5 i)
HHT A AT LA 1T 22 Jalh A AE B it ol e v 1) T S 9
o 4L, 24y PoW LR fE b sl o 18 R 311%

U I A [ A Sl S R AT ) X P g sl
S IFYEP EURE T R G R, JESRAS R ELRE T 22
JIFIAE By F-4E 8 A s AT . LS T 28 T8 Bk 2
HZD AR AR, KRR & Tl BB A T TR
Z5ET207 1) PoW JLRERE, HARAC H i 2 il
T SRE EE AR 1T 25 Jal 3 e 46 DAy A 292 T ke S 4 ).

RATHUEL: HRe TR g h B4 X PR AT ke T
(1) B0 2 A2 B I TR) o s 2 35 D . ) DX I 1Y)
FEA PR AT 50 A EURE T 32 a4 1% X B i) il ik
H, WERERRL 4 (21 A BEIX HRRATEE
T T BCR AR, WRULRHE, — H B Tk
SARELE LB 2100 J5 o4 =00 Loy fAg Sy i R v
ST, HArBOANT2E28 & 0170 2 — A Loy
M, X5 RS ID A SRR g c . 1K
F 73 0 PR o B R AR BEA X RIS — DA oy (B A
Coinbase &%) H'. HARILAEREA X PP S TF 4 5%
FHXS T8 AT HEARE TR BRI (Gl At 1
ANEEHE ), AHBEAE AR LU MRAT B0 1R 38 0 ik
AR RAT, T-E 00RO R 3 Y 3L
WK T EE S ). [mNF, T2 w] LAGs 1K S i
AT Gy i LU T W 258 RGBS IR R 2R B, b 3 PR b 22
ER.

SECHLEL: LERr T R gerh, KRE R /NE I S
WH LSRG M, WA B AR AR E T k42
T BRI R, JF L S X B B T
FTF2:3% 2. P Bitcoinmining.com 4itl, H Al
CLEAFAE 13 FPASIRN ) 4 FOAHL I, v b 3
X H PPLNS (Pay per last N shares). PPS (Pay
per share) 1 PROP (PROPortionately) % HLHl.
A A %71 TR AR B ) 4 A5 1) 93 AN [ ) Je 47
(Share), H:H PPLNS #li2 s KX, %5
PE R JLAE B S N AN B 9 DTk R 55 B Je 47
EEA K 73 e D B b g bRy T PPS I BB AR 9 e A7
EE A 0y %15 RS SRR SOAS — AN [ o 1 BB W A, oK
FH 7 2R LR 2 2 8 WACHRCT 8 9l sk R A O 2%
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T UK B R AN 2 XS PROP AL AR
T RUTTRR A B4R 4% B s 7 PE B A T 4 Tt A S
e R LU AR TR DX 25 v Do AR A 4 ) v A B,
T BT A B 20 AL 51 3250 G B S A e
S B PR g 3o B i ) 22 A ) R
itp-pR AR 5 )

25 BHR

B AR X P RGeS R AARS L Bk
LK H I AR 1) B A S R IR R R 24 n SR s
WY 28 FNIL R = A IRy X BE RS E “REFUAL” 2>
A AFAE S R . SR AL AR R D RE s, &
240 Jo D) A ST A DX B R UL 2 A R B
5, R SEIIX HURE 2R G0 R g B R 1 A 1) SR
A 45 LR AR A O n 8 B oK 2 R TR LR 56
24 110 a7 2 A0 AR AR St G P 47 1) <8 2 i R, X Al A
ReB AL, BEEHORI A, Hirca HILLK
Py A5 R 58 4% (1 AT SEBILEE A 52 2 N R TG I R e 5 24
(AR 35, A0 A5 X B BE W SCHF 2 W 4 R 4L 25
RG22 N . AR LG T IA 1], EER
TE TR & LY R AR T %, KT R eE Y
FRSEAR A PR AE SR 5 1508,

POARE TSR — P faT Sity BE T HERR BT A 1)
AR IASTE 5, AN A A 5 I AR
FrmAas sy B — 43R Mg, Loy mag o omi T
PR SIS R A SR i DA B AIE, BB i A R i A A —
B A R4 T AR Ry T AS B A A H JC BR B8 1)
PEISAT. b, B IIAS 2 B 72 AS 2 it E T
“BREAG”, BLE LA AR 9 X S AT S i R A A AR
ORI A ) 5 8 A B AR A — AN L Ve AR 2
SR BAAS [R] IS e Fu v/ AR 2. 28491 R U,
K2 LR A 5 350 42 R FH 4 52 25 (1) 28 BH T 5 R0 A
A IR Hoe B[ P2PKH (Pay to public key
hash) Fr#EAS 2y JAAS v 1) 81 5 A A B2 A e 52
(22 B S I BE o LB D e, T A FH A BH R I8 1
55 445K N LA L.

LA 1T A 22 48 T DL SIZ I 2R 9% 1R A8 2 ikl 49
AR E BN B (A — FA) AR A A,
AT LS I AE I S A s a0 O e 52 AR R N A6 2
LR AHZB L A eSO — 2B LU T, ] US4 fR
A Gy I BevE M) AR S R R AL A R
AR AT R AR AR A DAy At et A AS B A — 8 K
LR A Sy b, B AT SRR R0 T T 3 45 2
RN H; W E N ANRPIES T 2054 M
ANRA ATARB, ATSEIL M — N R EEL, N
MNBFERZ AT EDH M NGBS S A W SEE
i, ZEBLW T Z N T AR RE M5 RE. |
IR 30 oy LA b 55

PRy T BRI AS R A E S A AT, AR T N80
SRS AT G AR 0 A ERTE ST . AR, B
ARRGEARE R 58 %K, Foh AAEAE 2R EA A
PR, IXAERE R R E IR [7] N BE 0% B K H BT
S ME AN RE 1, JF BE 0% 36E o IR G R 1 4522 4
K 5T 3 A 260 i 95 A SR I ) e e ME . DB
BUAS R G800 RS ME AT AT e bk, WE S 48 2l A
PGS TRz B T BB, LA AL A X L
P BRI RE S A /oK. LURY 4tk
B R R HATE F, H 3T DUKY
IRAE R AR il SR RE S 405 25 h e B
NI DAy 2 DX 3t ] G P2 1) <l 55 4 R 58
SE TR,

3 XREMNASR

HT DCBRBEIIURS (B AR B E ) L, X EREE R 48
A AT TURAAE I et HAN AT B i
L e BEIHIT IR RES L. LA MEEAA
DR A 8 35 I 0, XA A X BRBE B A AT BAR
T T B n s B AR, [ AE 25« SeRAL
RAGP WA Z N . R X SRR
ISR, AR SCHs DX F i Ao 3 2 0 78 4
AN ECT BT BE A  BE S IE . SRR
TR BLNIE RS BRI ONAN T 5, BB BR AU T
AN LR 3 5% DL DXCBRAE (18 = Foft 2 FH A 5K

B Aetd: XU SO CARAEAH (BEASY A7 A
— ) Lol g A AN R DRSS R
A FCA 038 B A7 il A PR 7 T BB AA R, DL S A
HhCy PR T 52 A0 ol s PR A B AN 224 11 3 Al PR R
B 2 kot . L Heky A2 2 Bt 2R B, 4B
Hths 25 v 8 o e A s S O Y ) Merkle B 4T
RIS XHEE, T8I AR g ST S AR
PRI BRI IR 22 KIBEN 2 B L H AR
DA C B U ) AR, B A 2R A543 52 5
A3 A NARPSEACA AT 3RS U5 [ BCRR. H T,
A DX BBERAF il S NARREEHE (Wl 5 g+ B
Hla s ) FEACE TSR 1N AU, IR A fifi 75 S o
HLF 3O (R IR SOAREE) T NSRIBARTE
PEEAAT s W A 7

Bl Sk XBRBER A AT I T8, Ly
RILFRBAERC R . AT BRSO PG, X2y A A5
DCHEERT )2 B T2 s A IE A T 5t
i, PP R LUK A M 22 4 A Aidf e BORF LA A% K 1
FRVFAAE, BI0R . UL IEY AIERE X4,
AT AE AT I T 5 5 e e ] R S0 14 A7 A2 PEAT
—E R LRIk, LRI AR N I 2 K
T T C 2R A DX R B RA B) JL H VT SEBLAIR
JRCAS RN e A S s Factom 28 ] WIBET X Huk
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BV T UHERA ) AR A AN AT B SO O A
LR b 77 v 260,

GRS Gy XBVBEROR 5 SRl b N A AR R
R R R T DAAE & b R G B A
P, RENE ST O LA A T 1 e il i
Yy, WITFEAR KRR SOl T« i, X0 5
=5 S BB AR A AR AE TR A MU R AR R
A AU AR A A0 LI < R, X R
W B D2 N TR - P2P 2% A5 GEAI L
BRI R I A% e MV AR X I 3 AR AT M 9%t 0t [X B
F0 B S N P AR, A% GEUE IR AL B iy el v R 5 5
BUR S BRAT  UEZR 2 W] MIAT 5 Bl A v LA 1) 22 5
PR, AT X ERE B 34k R E & L AT G R
K BEM AR Hb FARAR A R v 0%, e A BB o
DAL A EI R, SEBLT (S DG A < ™ A2 o
[, DX R AT L AR 1T %) B BT 810 ) s T el AR
1Tl SWIFT AURS A R BN BREE . 2T M 22 4
s B K, X2 H AT R3CEV g4 ik o0 55 7%
RARAT < UEZF 7 A g R LR AR AR BN X B EEROAR BT
R TSR

BB DX DRERAE B B AU N T R AT
JZHS, BERS KB TEANTGIE Bt AL . AU
SN LA RS T IE T B R, FE 1IN TR R AR AN
AR R, AT RO DX HUBE RO N H T R0 L
(VS7ANE 2 =52 N AT - 1 e R IDUEEFIA T S
Ui, I 45 S W R B AR B B ME AR RO
FHRIXHEE L, R IE R BT RIBETR 7, SEILAE
T DXCHBE R oA B RO B, Sl by
J& TSR ) D PR PR AL, T DA TR
ST A PR AR TR [ 5 7 A P AL, A7 B T Airbnb
S5 i e RO 2 AR B <5 R A XS B B S Ak 1
PEAC RS E IR R B R IC MR BOR,, 18
AU P DX B 2 B 2R3 ) A3 I A LM 7 it i
SEIIRE.

RSB PR R X YRR AR BUA 955 T Y
PRERPEN . BT X PR 23 A OILREGE . ANAT
LAY AL, AT DM A s R0t SEELBOR 25 | Al
PR AR B A N T AL, DR S 45 P A0
E WCE PSR it a3 5% H P 6P g e A
RAHEE, T LURE DX P Y H T R AT i )
£3 75U i BURTLE  ED AP L e iU & o ]
SR, T RASEIOCHUB ] P AL vt i i At 2 )
i A,

R SEn B FH 3 S A7 3K, X BB R 2895
A =Fh AR, B2 3LEE (Public blockchain)
15t ¥4% (Consortium blockchain) FIFAF 5E (Private
blockchain). 2 3LHE I 58 4 & L A I DXCHUEE, 73
X RGEHAEM T A2 58 EHE s B

IEANSE UL RE, JFARYEH PoW B¢ PoS Ttk IR A3 AH
LR BE IR, s T A~ JERE I SRR I
W R el (B2 i b) B HREE,
T2 A SRR R A A B B, H AL UL R 52 21 9
S SR — 20 P, B n 2 X 23R AT 10 A4
T K FARAT )OR 0 5 AN A RN 58
Al R DCHVEE, 38 ]I S LR 1 DA Al A
PG HRAE, 5 B dr AU R, i AU
PR AT RL G KA L BEVE RO SR TTI. A5 E T2,
TR OAERE REAN A, 15¢ A BEAURA A7 BE W] REAN 56 4
PEETER 2 T3 MK D BRI {51 o A R P A
e R X B AT BE AN SR 2 B U A

4 XR#ERYINFF )RR

A DAy A A R RS I DR A (RDBT BOR, X B
0 BR 2 THT Wl 2% Aol 1) 249 LA JRE ) T R A . A 05
M4 B BRI SR DYy T I X S B AR
ATF AR B T

4.1 ZHEEH

22 AV U L X B XS A DAy 1 i T I ) e 7
). Horr, BT PoW LRl R ) X Pl 3= i
I (4 A 51 % By ), R ol ook 5 48 4 0 e ik
51 % 5T 54 RE ) LD B OR DA 3 DX B BE s
PALES s o, agevt i BEOR A i 50 2 4
PRSI 60 % LA L, #hg FiX ey i n] DOl &
YESZIE 51 % Buati, AT SE B HLARF A 0 S AT,
BARIBR R G A B AR 2™ 51 % 57 B &5 1) BeA
PN D St ek fe RS, (0 51 % B2
IR AR, BET PoS LSRR — e R
g T 51 % Bk i), BRI G N T X X
¥ N@S (Nothing at stake) i) @, WF504
28t 30 A 38 [R] I RORSE s 55 A s A A7 ) PoW
SERE PRI A R 51 % Brds [ 4, 5 % 22 4Rl
AR IL LB A T IR RIBFFURIL

DU FR 0B I0 25 LA RoRE B A B
PRV R R AL R 55 . e ftivt, LA
H AR 5 Sy okiid, 7 £ By T SHA256 1y
A L — A A Rl K2 5 2 208 4, (HREA &
TSV FT v SRR I R, AR SRARR B n &
RAT 8 A T R, XA R DX B RO T I
FRE A 224 U

DU 0 BRA PR AP B A7 AE 22 A R RS X Dk
RGN & ROFRE el 44, Tl A 5
PRIk A HEFR R (9 EERE T A B ML) SR SE i £,
Pl dan. EARMBIEFR UOFR B 5 St g A )
S AHOCHR, (HIX PEHE 2 78 e A TTIEWI I, B
F RN 4 5 BN R I K e, S 7> FE R H
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B T8 L RT3 A 7] fE R
4.2 HE[ER

DX HBE R R AR R L LN (K R &L L
S DX B (X B SR R G P AT R A
— A KA %y, IO 28 B K 1 R A A Ok
VAR A AR, ALy T, se 4R A A
DX B 45 A R 1X B Sl i 554 60 GB 7510, HAR
BRI R RO R v R AL T B R R
(1 T it v 5 AP AT A R 2L RS B 3%
S al L LRy X HRE H TR REALBE T 2EAL S,
TR K Hb R 7 X Bt o K 22 $ Gl R 4 i AAS &)
W Eth N (Bt VISA 15 H R AERD B % vl kb2
10000 248 5 ) Vs 35 ) A2 A8 5y i A B T o) 7 LRy
X ER A s 1) 4 10 430, DRI AS 25 B A I 1) — A
A 10 43P, IXAE - R R T LRy AR NEIAS
5y R [ REUBAZ 5 v 1 .

4.3 FiEE#E

PoW JL 1R 2 g 52 A6 X B ) 4% 715 1 DT ik
5y, IR ) F B T v SHA256 G Ay Al Bl
MU R, BRI Z AT AT SEBR AL S A, A
T MR S RN R X S5 R R A IR T
7 Hof A I 2l i [ R A7 R P P D R UL Bt LR T
(1 H 2 8 AR AZ T B4 16 HH B, LUy 2R A P
CLEEAE S AR B £ 7 T 20 HE B B I 6 4% SE 3RS A
BN T FERE I AR B AL AT, M e T
YRR RE ) B . DA, AT REAT RO SR O A
TN A5 10 199 48 0 ) SR gt e ST s ) R, R X R R R
L v 1) T ) . WS H R DA T R 2R
YLt R) 8 10 Primecoin (AL M) BER 451 AR
SR R B A B KB 4 (MR 2 R R )
XUE) T AETE B XA SHA256 WA (11290, Rk i
15 R e a3 WVHAT 2 A A8 HALISR I SRR
JFH 93 A VRN AR A RE, LA B A e K RIASE
(1 S o ] 7.

4.4 1BFEE@

D PR M 284 & i e A sUR &8, %
WAL B R AN S A e S
YRS ORAR, IXAE LRy MAZH e P N I 2. Tl
HORUL, Eoy ATt 1A mT DS A A A R RS
e WL . R, A7 vt m] DATE e AR S X AR B I
i (Block withholding attacks) 772, it fh%é
DT BT T SN T A R AR AN SE B
DURR 56 BE A B UE W OR BOeky FLARA™ L, A T B AEx
TR QR AT BBy, U5 3RS
a4 D T AT 0 O GRS . T 7 PR S L
R S8 2 AT I, X B AN SE g S ag <IN A PR 7

TR A8 B0 ey e vt 5 B A 5 B R Al 2
PESEAr L A & 11 B AR VA b 5 AR 2 i
i, MEE R AWTSE. BEAh, IEAET SR B, X
BREEIPUE R AT R A I RE, W] B AR
A FLRBUH, 43 2O RGP ) AR5 mife
fifg 1 A Hb St DX BB B A GC K A, JF S
ARG ARBIEAT D 1R RRAS LA 2 Ak ey R gy,
T X HUBEAT AR A i 10 T R 2 ) AL
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