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Experimental Study on Prototype System of Central Bank Digital Currency

YAO Qian
(Institute of Digital Money, The People’s Bank of China, Beijing 100088, China)

Abstract: The emergence of digital currency is seen as another major revolution in the form of currency and is expected to become the
main currency and important financial infrastructure in the era of digital economy. It is imperative for central banks to promote the
issuance of central bank digital currency (CBDC). Based on initial achievements of research on digital fiat currency (DFC) conducted by
the People’s Bank of China, this paper explores a closed loop which encompasses DFC issuance, transfer and return in the “central
bank-commercial banks” binary model. Moreover, the paper designs the encrypted character string of CBDC, the issuance/return
mechanism based on a 1:1 exchange ratio between deposit reserve and DFC, and the conversion mechanism of CBDC during its transfer.
The paper goes on to explore the overall architecture, system architecture and technical architecture of the prototype and discusses
possible ways to improve the usability of distributed ledger technology (DLT) based on partial application of DLT. Finally, this paper
explores data analysis of CBDC under the prerequisite of consumer privacy protection, and concludes that consensus of distributed ledger
and SM2 algorithm are key factors influencing the performance of CBDC transfer. Some suggestions for further improvement are also
offered.
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Fig.1 Binary operating system of central bank digital currency
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Fig.8 Structure of prototype system of CBDC
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Fig.9 Technical structure of prototype system of CBDC
K9 ey 0 m R B R B 4L
JRES RSS2 R BRI
1 AR
FEAHE R IRATHCF 18 T R G RTE SORAT B T 5, Tl I J2EE FRdEfY WEB M X A4 Ul ThEE
s 1) i 55, A a) LG4 L MQ i 3C )05 U A3E APL 4 11.MQ % 5% AMQP(advanced message queuing protocol, i
2 KA B HR3L), Al A FH 34 5F IMS(Java message service,Java W J IR 55 )52 A R0 5 A R ¥ 1 R AT 1)
2. 1)z
A% 0o 8 TG T BEALHE WebUIL. MQ ¥ B,
(1)  WebUI 2 5 H 2 #EAT 28 B0 Ft i, & 480 7 D P e 245 BRI 1 P R IR B 45 B AR HL.ULZ =2
RAMIMERIZ ARG Web JIBAAEANH UL RILEE KA HTTP/HTTPS #hl 5
Web Iz 45 #5815,
(2) MQ W BRI, ERMALG S S BATH I RGN E  RATE LT RE W s AT BIGH
RN T RGN A AR SCH K D e [, MQ 55 AMQP s, 1T LA I T IMS 5 AR 5
LA G W FR P AT U ).
A3 AR 2K A R 5 T E AL P2P JBA5 42 0. Json-rpe A1 Web Service 42 1145 2k 40 A 20K AT 55 2 18] ()
T AE SR AL O, LR O Vs 1) o A A A B 4k AP 20T
3. 5=
DA (T sCAR b 55 18 48 1) 0 2% SO B R R B AR S5« BB S APk M85 RS dl b 3 3, R
PRSI K F JT ¥ RPC(remote procedure call,izé 2 ixk 72 i ) HE 48 o HoAth 5 K.
(1) BB ARG, T SR AL AN S W YR Uy ) AR 45, S B P U7 i R4 W R BB I IR %5 (IMS) . 2847
Vi IRGS SO BR AR5
(2)  FEA RS LA, = ZE IR 5502 B 2 AR RR . T R R Tl A AF A UK A T T
FEIRL . BRI P2P SR . B RE A A RN AE S Al 2 A R 55
(3) Mg RS AAE, LT AR P BB 5 R S5 B S AR L RRAT . B,



2726 Journal of Software k3 4% Vol.29, No.9, September 2018

SR 25 IR 55
4. TR
PEUZ Y A 4 2B R ] Mysql, 22 47K Redis™ 2 45,714 S B 371K MQ, 32477 % 5% Fil HDFS(hadoop
distributed file system,Hadoop 431 3 32 {1 22 45) ok % 3 S0 2 5. v, 23 A1 2K A f) Bl e B =R S T8 s A
i R A B R AR A R Level DB A 1] Mysql.

4 AFF

41 KA HRAMAHARWHEILP L

CBDC 364+ J3 AR A BE Rk, — 52 BEWORCAE %5 26 JE R B0 B A7 2R A 5 AR A Ry i 4ok ¢
P e AT BA S — Pl sk 2% 6 2% 7 AR UEAS ] B ORI AN BT D 3 (1) 25 oo 3k = Bk 5 A& S R A
L, AP b s 2 . i 2 i nmT R WSS UME R masiE . A e A 21 e SO0 A TR FE I
R RAER T TG 52 55 T TR A7 AE 45 PP i 29 L R 1) [ LR B2 15 .CBDC Uil AN i) A% o 3 114 0 A 2K AR 2 A Hp
TR A K AEFE AT RN R R, R T R G B SURISE N A

JE T R G000 o A7 AR N+ CBDC MRS 10 S50 410 ¥R & v SR AT A AR AT # i CBDC 4
A AU AR, S At w] At 1 350538 1 16 (9 Sk 3E 4T CBDC A A £ #1 1) W9 3, 5246 CBDC M 188 40 HLTh g A 43 A
KIANTT RS AW PERE, ) CBDC $N T — 2 H R IR LA o 22 Ve R R 0 kAT Sl F REA 7~
A=) CBDC BB Bl i A K A 7 FR e R AT B0 A s AU A R AT Bl T RS o A SN AU A TE — 8
I TR A5 R A A S0 R 20 A s A R 7 T 4> CBDC #BUAs B Rl AS, I 56k A0 3 i 1 5B W0 42 3t 1 0 AR 453X
Bh BTt — 7 TR AR 0 B AT B 00 T ZR G000 0 SR HEAT IR 125 R0 LR, ) I ) FH 20 A e A DA 9 5 v i A 2 1) 1) 4
iR R G 2 A 5y — 7 T, B o A 2O A 5 AR A A 7 1), A8 S A EIATS B R AT B T R Gk SE K,
DRI 1 A 255 R T B AT 40 A AR TE A 55 b B (1 P BRI 30 ) A

[Fi) B, 28 3 DR 0 2 9 S 6 R IR, 4 A UK AR 4 AR T SEZ o 3 FH P s T I — R 57 1) A v A el 482 1) R gk, DA 3
ok FL ] FPE .6 1 :CBDC 4 A0 H E BR RA B 4, o0 A oK AR 75 ™A% LR 97, n LAY, B ECCelliptic curves
cryptography i [ 1125 0 25 ) 8509 16 a2 ) 244 42 18200 el D) 22 20 SFE WA T LA S B A . 4041 KK A 4 256
ETFERYEY IR S T M DS 52, P DUl 7R K 2 N B R ST T O R AL R e P AR T s R
280 A0 SOk A Y FE R Bkl = b 3R SN RR S A I N BGR 1T DU T R e 20 A B s I AR R
R B) A BAE,

4.2 CBDCHtEMIEH

RAT CBDC A] LAIZE bl S KB o SEBL R VR ER . STATAT A 0 M . WA AR R AR 0 A 45 IR B A 5 22 4
FIE XU o DUk . BRI B A I R0 SR AT O B AT N B A 45 R R T U AR A g, B A R SRR 4R R R AL
2R R R 4 S I 6 CBDC i3 AT i B I SR ACIRZS R OC R AT 9T, 40 K Hiis O LB A 1.

F2 5 2 WINBAT ML, CBDC IR AL HE PRI A 80T VERE T, 20 b F 2 T 6 S8 RA L[ 8 9 ol ol 1ok
A7, 0T L= 240 ¥ CBDC; it i [m] 58, £ K6 2 CBDC 4% 2k T [0l 58 BAF 1 i i 7% i 72 &K e B i A M
PRI, 7= A BT A R IR I 32 A CBDC EIE 4T I B A AT G s 200 4 T2 e S AL 5 T 71 (140 S 0 D) e B I 1, 1% D A
FT A I JCFR L Z IS Z0 T A A TR A T RGE R ) CBDC AR Mk 2 IE ¥ CBDC #4847 [ S8 1)
CBDC. i3 A3 K M i) CBDC (L3 A1 &4 i A G R )44 i 1 & 47 1 CBDC.

M P BRRL R #1575 22K CBDC 5 Bl i i 2 5 XA T I e, XA 7E AV mT 1 I 9 Bl PN R A T 36 3.
TE R HE A T3 T, R Es 4 an o] FH P BRFA EAT AU A Rt — P T UER R M o0t B A3 3515 R 34T I %
Ja AT AR AT LU FE R N 5 145 8, 6 CBDC 8% 7= 2k 1 T 43 B th R 15 A 3 5%, DL RO I A 38 S A R
EH BWCE B AT NIRRT S T A



WRAT: o RARATEHF X T RA AR L RATA 2727

43 RERGRARRES

JAM AR G R SR AE i E AT 3 T 2 AR G A VR E R BN, o e gt ke g3 A SRR A g
I 50, = Qo] OAIE 85 28 G b 5 (0 AT Sk AT R T LR SR gt e b3 1) R0 1 o, R A G UG o IR oK
TRAIE 22 28 G2 0 A5 A ASURE PR B2 IRV, ) I PRI b 5 B (LI S0) A 3t 0 T s L0 R 80 128 00 R R
e e BRI B ek B, 0 A AR R SRS A 0 PR BEI AT BR AR AN S WA A% Lo b 55 Ak B = Al 55 Ak 1
AR AP 5 TR PR 58 () A 2 Ak BEUATL A, 1) SR P 9 A m TR AP DA BRI 19 5% B e I 55 3 JG 0 T 8 55 B £
553 A IR AR AR RIGCAN W R0 Ml 55 L 1 30 B AT 55 RS i i T 23 A SRR AP RE L AR B 8 id 3
B AR T — S0 A

5 SRR

5.1 #Zibidf2EE

JE A R GE RAT A1 25 B2 P U R AT 5 B M ARAT 2 18] 1) CBDC X 1) b4 ik A2, B AT S UMLK L B30/ 11
bR M 45 R AE. 10 46 88 B35 B AR AT DL S e A AR B 2 [A] ) CBDC B it FE. J M R 45— M BUAR E 3
T HRAT 2 W] (R 7% ARLTHD I0) 445 00 B T P B F B R G R B R B /N, Wil SERT 1 BBl 25 KR At 2
Ak CBDC REM B A7 55 F 1t A0 5 40 1 1) QB A 2 36 £ 3, 0 D B2 S T JRU R R 48, 6 CBDC e 1k R dE AT #5400
R HT

WE 10 Frow, 56 4% i R R R Sk i (B IA )4 B, 7= 26 25 1 T (R ) 9 #2.CBDC 3642 1 B 9 i a4 11
M. IHMIER. Er=Fim. SUBSILIX 4 5 8RR T HE 0384 0 362 = 22 50 F g0 CBDC &4
ErEAT R O S AL TR B SM2 BT SR 10885 44 155 L HEAT 0 A 45 A 2L IE T4 a0, 3 A TH T 4 B AT 1
JRE AL B, 43 ) E A% 1o RO R SO A (R B AU ) A T B3 A 2 P S DAy 500 20 O 4V A L e 53 oy 4 A =X ik
2 TR 1, 2 R M R AR AL K TH TR B FURT TALUR B0 3T AR R — AN X B AT ST AR R T A OB 1
CBDC, 3= B 1 Ay 3 A2 [ % SMI2 R 3 32K 1 25 44 35 B 3s i U 810 5 T T 1R 1 AL, 7 B A% 00 J2E RV AR i
I3 S BEAT B 2R A o A S AS BB A AR LA 20, CBDC B i B (0 S B B AR A 3G SM2 25 440655 . B
PESE R Ji A UK A BB

CBDCHEBEE T
Bzl | is BHEE | = BHEE H = b i ey ) 7 HhEE
—{ WL R ‘ MO FFEE

Fig.10 Transfer process of CBDC
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Fig.11 Transfer model of CBDC
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