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Abstract

In order to maximize the use of the innovative functions brought by the blockchain, and to manage
the challenges and impacts of the blockchain application to the traditional centralized system of
central bank currency, to meet the needs of centralized management, this research will try to start
with the analysis of the architecture of the digital currency DC/EP launched by the People’s Bank
of China, explore how the blockchain-based digital currency can be applied to the central bank’s
legal digital currency and the feasibility of its payment system, and draw the conclusions. Block-
chain is not necessarily an obstacle to the central bank’s digital currency, which is mainly charac-
terized by centralized management. On the contrary, it will become the architectural foundation
for its entry into different market applications and a useful supplement to existing solutions. This
research promotes the research of legal digital currency solutions.
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1. 518

BIRKIEE KGR 1) [ B AL 2 M sk, WAREIEFR, EHFAEIT. mbRAT. 9
BRI SRR 2 =] 5561 e A 1 B MR A0k iz 8 T H % SO R 2 o
BASATHY . WG, BTSSR S SEBUHE 2020 fR4 kT 4.4 Ji{c360, HohET 0T
Bk T2 1.9 JI3ET0, HR LARRAE 17% KR I K 42 2024 4E[1].

BT X HUE 2% B2 15[ 2] (crypto currency), FFal&fase m, XS IEE M RSk 7B Pk kA
MR . 5 T SRR TS B B 4 (digital cash) /N[, 0% 6% A O T4 ke 5 ik R 2
Gb, B ZHARERAEA SR UGS = AR B T 5 KA EER . AR E TN % 08 AR A T s
HZ R, ERERETF 5™ (crypto assets) SALGNME T3S ML, R H At S hr. kX
KA LA AR BB R 22 A TR RS X SeRe i, IR Rl SeAa e gl 57 400 A (1) 4 ik

—UERS e T AP AR L K R ) 10 Tether /A ] & ATH USDT, TifE CL## 133 12367t
Gl L EEAR OB ARAT R AT JPM Coin, EHUNAERE RS AT 5 SO AT K SRIE . 244R, 4%
] Y4737 SR 7T T A A T 77038 2 HL R A 3k G (Facebook) () Libra [3]351 B Xt Aok AT i n] # 7
A PRI o DR % TR Je AT % 5% 1 CBDC (Central Bank Digital Currency)a# DC/EP (Digital Cur-
rency Electronic Payment) 1/ Fidt NPRZETE, & FHH S ANHNRIL. HER T 5L B 1) e-krona T 2020
2 HEAFFHIARAS, 5 32 B BRI RAT I 7E 0 2 S0 CBDC s an{i 48443 CBDC JBFFitit.
MIEANFEEE, RN RIRATHEN ) DC/EP 75 % L& ELE [ HiTH .

TEXFE—FPEA T, & ERAT A CBDC 8¢ DC/EP HFE[H [ Hbrt 437 w5, ok it s
I AERE G, AT B 5% T A ) e G th R R B 30 T I AR X G 2 5 ) s A B 22 4L B AR
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N AT AL S ARSI T %6 FLRk, AT HCF 7 R 56 4E 90 1 T I U B SR & 5
FOEIMES o ARANE € BT 18 M AR 8 2 B AR HEAUE XM, 04 & B AT H¥er 57 5 947
AR R EARAEME A A AR LR B R . R, B T-00 24 R AR] SRR 1 08 i i S O A, % 6 ol
175 CBDC [HR I A4 Bt %of FL T REVE AN BEAG L TE AN R B 5K o X b 51 73 H )2 % [F CBDC At
AR b 13 F X S B SRS B MBSO T R E bR, a2 v O A AR 28 AT R ok 1) B 5 ) 470 XU e
JIRVEIASE,  ARXRRIN 3 RN s 6] s S AT AS N B AL DU ARG, ARl 2 e A 20 8 H T G
TR B2 %5 [4] [5] [6]. CBDC u DC/EP W[ it , &5 FH X B, ok T 704 FH DX Lk e I figk i 30 A
WEE, BER SR A X RBEAT R QIR D Re, SRR X sl B FH 45 J A7 08 X — & g oAk &
R AIPRA ATk, DA 2 O B S

AR SR P N B R AT HE K 5% 5 DC/EP (M T N T, R I 32 T X B i B 1% 1
] 8 FH - S AT 8 BT B T R ST R RAMIE I RTAT R 7 2 o AT T Q0T M AR T T B e AR A
(Merkle Tree) ¥4 & C-Tree, AT 47 07 5L T X HUBE I S BB I T — DMHEORIEA . £ C-Tree £:fifi |,
KRR T —DRZ X PR G, (G507 07 T R GRS 2 AT I 2 PR
2. ELARFITHEL MBFT DC/EP

[ T3 7E B 1 SO AU S b CL AR T4 e Ay, BV TE 2 RO RLE BT TR B RS R MR 8l A L4
EEARTE S — P RUERE VO, ANREUTAEERARKAT BT, HRHXZEEERR, MARRYT
SRR T 1 T S A AT B AR E A, T X LR SR A AR

DC/EP /2% MO FJEAX, W25l /L IUAT 1 I 46 BT e 5 UK A ¥ EE B2 T R, [ I R A% B A 28030 2
2T B AR RAE 4 Rl N B B 10 1 R SR (] 1)

¢ . ] e ﬁ; -
i TR & |

i - é A HE ﬂ : ,
ARTTRAE L AT 5

TN

SN

Figure 1. Future demand for digital currency in the financial sector

1. RRESFHAMBX K FEHIIFKR

N TR B EIEKR, WO T A AR OAT RO L <R R R ML AL BRI I el ek < i A
Fppili, DCIEP fEWHRZHIEIRH ¥ — L85 SRR BB R, B ATebE A EeR, BuEil
AHIREEN AT, th BRI BEEA A7 KA (DLT) N E w52 R G AR RIIBRIFAT KRR, £
TRz 4 (R R A i A

2019 % 8 H, ARARATSIAT A H R A 7 KA KRN = Jm o H a0+ gtz EosE L, £z
IEE AR HE TR AR B I B ) B AR R R S ik, (HIRATHCT IR
B RE O EAE 7] [8]

3. BETRREMBFLEHBRAR
TATIA A F 0 e P 5 o O (L AR TEHA T SR LA LS REEESR . IR IR B 2 RN 23, o
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O S E DM RARATHE T MG, MG BRIV R G 22X Bl i ) DX L kA
28K A IO BRH6) 825 Gy Gy AE AR I T £ QRS v oA i SR AR I RIS, 38 S FLi R A AT SR AN A2

Fegi X P AN 2% o fl, 1025 AR F AR AR, ASRENS A iy S E R ok — DT . A S
f, RmEFEETONETEMAMS RN EZEFEMT G, DRI AT EBHRVEREN T EH
TG, WaEFORZE— DARRIRRTTE . (HRAE AR 2 WU, X R I 7 R 2 L 2P,
FrUMER L7 T, SRR OACRCRIFA R 2R, i 2 2 A W R S AE - .

AP B T IT A E AR T R (K 2), HE B AR A R ARAT R RATXUZ
BEERL B, §RRMLEATR R E SRV L W] DOR AT A I8 BRI AR E R Al HURA AR 218
PRBETE AR RN AT DORE 7 i i T R 30— i [ SO X b AL 3%, {45 DC/EP )7 ofi Vs il 5
J7 AR, RN E, RN e NRTAE R, et E AR R A

AP el

Al AT —i |:: > | BZH NzA |
AT Bl —# Tk Tk Tk

ST | mgmms |

Figure 2. Layered architecture digital currency solution architecture

E 2. 7 REMBTFENE RN

RANTT G053 R A DU e Rt BN 22 HEAEOR SRR P AN T7 T < R BN 22 HR (0 20 2 20
i, ERITIZ R, W DET R RS0 (5] 3). XABREEERIIL T s LLEFE AT, BL
Rz PR e R UMM B LR o A A BTG 75 & I8 2R i Alk s ARAT . LR AT DU X AN ER
BRI ARG, hERATHER AR T TERRT, XM E AR Mt AR B
ERARME S, T TR 2 AT R BRI BE S .

FEANBRELRE DM (S RPLAG), Wl DUOARE %% B AR PE AN B4, RAT G brdfEX) DC/EP. R:A>&flpL
HE A ZBTRRAE AN R PO ML 5K, SEBLE RIUE S 5k 1 F) DC/EP FOR AR 7™ A% P2l o He o AR RL AR BU A 57 2
FRIURT DAEE 37 BB S B B8 P DR AIE S 8 BE 5 20/ B T LA BE S 20K SE Do AR — A BRI A2 AR T B
6% (A7 B 25006 AL B RE AT BRI o 58 R R ZE B St S L, 3 DC/EP O T B LAl A
15 I R EAT 5 AT o DO PRIEIX L S AT s R bR R IR R AT, BRATTHR B AV e 2y B h B M 44
AW T U DI

1) &~ DCIEP [R AT HAT fie 24 € 75 AT I HE BB (IG5 UE 5

2) A~ DCIEP W] LAMR 7 fEH AEAT 2 — N S R LR B AR IE

3) PRIUES R fe A LN _EESHUIAE 5) 45 S AR UE At B BB AS S 520

4) T RAHNTF Y FEBORMESE, W] LAORIEAT I P K52 5 1 R A5 B PO BT

VRN SATAEY BB BE B — =, SRS R ZES T — AL SRS RGN T 8E) . HAT S
K5 R YL IR :

1) BT BRI Z TRl DCIEP 2[R, AT LLEARRIE, ANS2AAT SRy RS . H 2 e
SRR IS DL, U528 AT DO FISR G RN ERAS S ft . 807 0L M AR G O B IR LA i Dhfie, H
FLAR SOAST AR AN T 0325 U T AR S B DL 5 NG (R BE 5 2405

2) RAT AR A R B, 0 2000 A2 BBk L B v ORI ) P A% ORAIE , £ H Bl R )19 L R B 3
I8 RIE S S AT
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Figure 3. Ideas for the design of legal digital currency architecture system
B3 EEBFHEMBEMERZITHFRE

4. BT XRERHFEHAIRARSII

Merkle 2 [X Hue 4 AR (1) B B R 4 o DADX HUBE F@EAR R o, 0 TR X, M RTEed (i fr
B G, VRN A E— MR BAE W . AR SR T AU A . XA, ARG A P LA
BENEH R T X PTE A S5 S, WL TR RS TR i — St . 2w AN 2 B2 1 an b ARE 1 B
IR 5 85K X s 45440

Wl 4, KH Merkle BRI CASEEL 2 a1 X HUEE BN 0t Mk i s ks, Tikthid, 25
RIS S (R T X HURE 2 B — R 51 B DX B i B B 300 R340, A T3 NM# I/ UTXO A it
MR, AT b A XCHRE IR I S X e, DABGHIE FCA 280 J5 B AR AL B . DRk, AN KB B iy
RS IR A X HRBE R I S, FEARUE &SR 2 Merkle S — 2500 o B AT AR HA 1 45 b DX B
LSRR AreT A 25 ST LT A S B AL LAA B 4 R — 3. [Rltk, SR Merkle B 45 F4 1) X HebE &
GHAMFEE . TEEERRIEER N, ARG S RATHF IR ER & FER,

AHTFEAH B ) 5 TR 7O /R B (Merkle Tree) 4 & C-Tree, JhytAT e B8 M3k T [X By sk
IR T — N EOR B

(—) C-Tree DAJIK P B AR SEEL

C-Tree (Complementary Tree) &5k T BR e /R4 J& . SERRU/RIANE], AR Y SR 7 HA 775
MG A AL, B —AMEREE R meta, I HIXAS meta (5 B S SR g B
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Figure 4. Merkle tree used to represent transactions in the current block
4. RTRNEHBIXRARZZ 5 Merkle

Wil 5 fios i) C-Tree, Hii & AN 14
For any non-leaf node:

Hash; = hash(child_left;., child_right;;)
Meta; = Func(meta_left;.;, meta_right;.,)

I |
A Meta > RGeS
- "
- - - i = ~ s
- ~
WA 12 Meta MAA34 Meta
7N\ 7S <
~
P i 3 N /7 ~ S
e N\ / N
MEA 1 Meta &2 Meta MEA3 Meta A4 Meta
B 4 73
VA 4 A - # !
b AN AN D,
o BN ’ \ ¢ \ ’ \
ID1 Info | 1D2 ‘ ‘ Info ‘ D3 Info D4 Info

Figure 5. Merkel tree expansion C-Tree
5. BRR/RBIEIH IR C-Tree

X B Func BT LU X BREL, — N EEH]F & MinMax. &4 meta /5 8 8& TR ATH id
fFI(Min, Max). JXFERT LU C-Tree SRHHEIKIF T TR 1D HITEFE .

I TR . A Fune AR SRT FRI0ATE id FAEIE . B anmT R FH 25
PUEB M EE . IXRE, I C-Tree A4 (1 IX B m] LAAR 77 (5 My S 506 25 0E B AN R4 5 3E B

AW TR —NHEF 1) C-Tree, X DUHT A SURF IR AN, 8145 20 o1 AR B AR, A5 117 52 value B
HEAPOCT BT HET o 1T 25 (52T 5 A 50m S R IR AR 3 . e K B/ MR R FL 1T s SR . Meeta
15 BRH MinMax B4, 7] DLRAS F-W R BeE 1)V Bl

M PR R, P3RS — /ST 1% M DCIEP, AJ5 Eatfe—4 C-Tree iEH. C-Tree iEHI: M

DOI: 10.12677/csa.2020.1011210 1989 THENUR 5 N H


https://doi.org/10.12677/csa.2020.1011210

/e, il

BEMETTUR T RRR T S B AR IR 1T A5 10 B 56757 A AL RSP E B o 50t B e B 52 30 0 R A R B — A
AR C-Tree iEM . BANHETF L2 T I P 5 B A E RS L R AR AT M, X5 X HUEE 0 E e 8
HE—Hm.

5 R BAR ST o2 R B T XS i) o A IR AR R R . Bk t, RS &1 Merkle [9]#, i
R — A PPIREE I (C-Tree), 4 AT A HBEA A SR, FFI AR A5 i 7R 2 AT B BE 1
T3, SEEURHANRIURL FE 22 55 (Al {505k

(Z) X R4

BT C-Tree TATAT AR — ST RGE . HRSZEL, M B RE SR 1S AT RGEFRATIR g X I8 4 s
XA &S (Intra-domain Fast Payment System, IDFP), HHA & &AE 5 4068 ), AT LAEEs2 F P A i) Al
TAFER.

ELHEOOT P R 1R MRS = S AT R ST RGEl2 w52 58 58 55 18 SRghAT Wi [ I Ab 24
HAR LA, BT XISy, B, BRSO g RITR, ME—A C-Tree B4
(141 6). C-Tree A=ty AT LA 1 #PEkaE 3 b, W] DIRHE BARRI A 5= RIGHCE . 4 C-Tree AKX
ERERIBE IR M UL KSR B C-Tree M7 i B ONEUT 18 1 195 DL A% 4R 5 BT L BT 35 1)
3 s 3%

Owner’s public key and signature history

<: 1000001 ;) [:ZZ#::> 0x120... 4fe239.. | 0x237..
Pay to

Original Owner’s
Original Owner signature

Figure 6. Example of C-Tree
6. C-Tree HIRT5 s 3L

WG BTG 7 I M AT B R RAT I . A HoA NI, 75 B8 I s2 07 (A S sk,
PAIJR NI A28 4 . BEESCZ IR TR E KBS N, BT a & D7 Sl A s . 434 5 1)
et MR RS AR EE M (~1000) 1%, KATT5 A AE—N8T) C-Tree B HEANHT ¥+
Tk B JE R B M.

(Z) K5 1 IX Pl

DA C-Tree LRI AT SCAT R 48 0 0] A5 BESZ B RAT 77 H BSR4 1 SCELEEA AT I 2% )
AR, FHEREA ST RGP A P 87 I A XU B Bk, RATHZE A JATHH
. AT RGN EEAS C-Tree HIARIG A5 5 € LR Z I AT BRI BE Lo BoE IR A, I BN erde
M C-Tree UE M, (HE158— AN 18 M0A B RESAS BI50IE . 4 C-Tree (1 EE(E LT, SRR
M A R A N B X He B rh,  SCBHE ISR IN . N T IR A G IIECR, RA S [10)/E A
PHIEBH[11])7T AU T C-Tree SR

TS RAT I AT L i ARAT, rl DU, B FAMT k. A C-Tree KR —ANi 2 S A7 1 B
HEE ALY, FTEE C-Tree 2 OMBIRE, BFE C-Tree MM{H. &, H5ull, FFEMRBA
ok HI, ALEEIETR TR BEE. e, BRI TEESE.
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5. XIMAMRIE S ARG HIBR A

HT A S ) DX Y BRI SZ A R G AT DL R

1) BESIATThRe. T I MRSl A & AT A I SO 403852 07, JFIRASIENT . 45325 W] LIARHE
ZRATI 1 S Ay s WA TZUEWI A Rk . 3205 LA 2%z, IR AT k. 55207 — H 12k,
A LA AZ HL T B A TR O, AN R B

2) BB LS ATIIRE . BRSO IR T T DAk EE A AR T — MR TT, R4 IR
2544 .

3) ARG LI EH FWE R SRS BT B LMERY R, TSR AT LA
HE DO PRSI AT R GE. B, R XCHEE RT PASZRF>10,000 ANZAE XA PROE SR 2 58, BN X
Sl DU S A R G AT LLFEAT S 10,000 TPS, XA R 40 0] ASEEAZ IR G50 i e &

4) SCFFRIERE T BRMAAAT . 1H. IR B RATIT AT B RPARAT, AT Do Alk, B5R
BT B XIS AT R G RR AT RS — B4, AT EEIZRG N L PR
&, OREME. BTIRMKEEE, &9, RREMIRERAICR. FR, aELmEslir. B, X
M B8 RAT IR AR IR

5) SCRFIEIhAE. TR RATI B BEMAT S ) i ] DUSCRFIR 5 10 . R 2R, W] DA AT T LY
L B MBHAT R A S IIRE . RGNAIIL RIS AR RE, AR EWRERN, W LS A A
o fd SR

6) RIFMIY FEINRE. ARGEE SCFFAERT™ . L b, | TIEM, B DA™, £
SEMAIZEAE T, WA Tl X HBEEIE, RETA 5151 100 o AR MK . £ AR K
R, RS DO RME— IR B, SBT3 IR BR

6. Lit5RE

ey B A SEILE A X R BEBOAR R — Nl 2 IR RO A BT AT BT B AR R B R
(8] B R 70 DHREZESR s A SCHE AL ] X BBEXUR A (RAT IR BRBE + XIS DU S A R 40 B e X
BREESCHL . SRAT R BT AL SC B B AR N AR, AR S A AT R LR A Bl A T R AR
W R AR Z . WIRATRIRL S, A DXCERBEIF A — € Bt 2 2 BL b DA BN 5 BERHIE ) SRAT K7
TR RIRELAS Aok 2 O AR T 37 N B A SR AR 7 I 2 #h 78 Bk, A7l
FVEHLER T BT BR R (Merkle Tree) 14 J& C-Tree, J:T C-Tree A HANE R BT H, H
BETT PAAT A PR 2 AU R I X R BE T 58, B9 RATHU 7 38 T3k T IXERBE R SE IR Bt T — N HOR IR Al AN

Bl
BEEXH

AT BT 5 I P R T A SR S T
S5 3wk
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