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Dynamic Supervision Model of Rice Supply Chain Based on
Blockchain and Smart Contract
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Abstract; Nearly two-thirds of China’s population uses rice as their staple food. The safety of the rice
supply chain is directly related to the health of the people and the prosperity of the country. Rice supply
chain has the characteristics of long life cycle, complex participation roles of main links, many harmful
species, multi-dimensional and multi-source heterogeneity of information and so on. The realization of
dynamic supervision of rice supply chain is conducive to the guarantee and traceability of rice quality and
safety. Driven by blockchain smart contract, a dynamic model suitable for the information flow
characteristics of rice supply chain was constructed, and contractual implementation and prototype
verification were carried out. Firstly, based on the analysis and classification of rice supply chain
supervision information, a dynamic supervision model framework of rice supply chain was constructed
based on blockchain smart contract. Secondly, under the logical framework of the regulatory model, six
types of smart contracts, including initialization smart contract, data calling smart contract, model
verification smart contract, smart contract for data transmission, contribution evaluation smart contracts,
and credit assessment smart contract, were custom-designed. And the smooth operation of the model was
analyzed. Finally, based on the dynamic supervision model and smart contract, the rice supply chain
supervision prototype system was designed and developed. And simulation analysis and case verification
were carried out. The results showed that the dynamic supervision model and prototype system constructed
can solve the whole process real-time management of rice supply chain business information, hazard

information and personnel information, and realize the dynamic and credible supervision of rice supply
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chain in the whole life cycle at the information level. The research presented a generation of information

technology in the efficient coordination and resource sharing of food supply chain, and provided ideas for

the digital transformation of the grain industry.

Key words: rice supply chain; dynamic supervision; smart contracts; blockchain
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Schematic of dynamic supervision model of rice supply chain

Fig. 1
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Fig.2 Dynamic supervision smart contract relationship diagram
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W =W+ (Y =Y, ) +(Zy—-2,)° (8)
2 (4) 5o B R 2 5 A BRI A S RV B AT
IR G AL B X B M 45 B W, Y, Z, (R4
[ B X (5) KR 9 2 WE 45 N B E I 0 % 4% i
2, 3(6) o, B Sy ) 3 2 B e, 2 )5 Vil
B0 F R, T 1) B3% RN PR S AR E,,
R (7) (8) & E, 55 £, 2 18] ¥ B [C B 39 A2,
HEOW G W Y R Y (o 2 i Z 53 B3R WS N B
AR A B F AT A EYiCS 5 ie .+
A5 B, B e xt B, D 3 A4 BE A5 B 3k
FHEAL, 2 05 He B A SO HEHEAT 3152
3.1.5 CESC #Hfe& 4

CESC ¥ 5% R C AT AT {5 ¥k 80 0E , 0 2 R,
J&T R, I FLUK CIET C,..00%, 3% C AT
B S S LB H AL A g A B HEAT X 4y, HOK,
CESC X B, 45 5406 65 4% BR15 H AT IS, I
SERINIOES | AT IR RS Yo & it PLA /N T
BT R S HER o, ZJ5,CESC XA 5 A 5 LA
Fo W58 N By HEAT BTk 22 B0 T, R R STk 2
T A7 25 B R Step,, T {5 Mo R TSM Bl o
FY LR bR PR X R TL AT S A
IR A

Step,, = z o,H, (9)
C\uchsl

TSM =% oH, (10)
Rver/m

FY=% oH, (11)

Cuclist
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Horp TL AR E X6 02057 $04is o BRLTE I 5l 55
AR A 72 R OE B AT A A g B A AT M AR
JE el 0 Sl A DA S o A T Ml DB P . TR R
o MitEkiEs kS5 AR RMGM E, E, E 1
Bomw, &2 — SRR, CESC B MM
BAE AT DA TE = 8008 e b, DX HeBE & 719 s A7 il A
KEGMER,E 2T OC R .
3.1.6 CASCHfed sy

ORIt 0 £ W45 AR v A AR 0 o DT 0 A
v 2 5 A% DL R W A N B A T T M —FE A
ALV CASC X — Akl st P &41~25A
SR R AT TH T . CASC XHE FH A4 1Y
VAR BUW J5 ik 2 5 N A B 5945 -AR G | 5
Je 8 I AR 43 2 il DL K AR5 3K — 38 A i] LUK i
PG B AT T BRI Z Ah, CASC ¥ 45 B
P A T e o A A D 4% 15 d T 5K
FE LR MSG, ffi CESC R 98 4 4i5 b 78 17 #m ME 25 15 4b

BRIl A o CASC YT ING M 2 FR
B 2 AF AR fiE 5 29 (CASC)
Input: {startl,endO} = {break,break| ;C, ..;R, .3
Copia s Rpps T+ 5T =5
Output: {startl,endO| = {link,link}{ ;7 ;T,,;
1:if R, € Rypyi,
C, e Cor
return T, =T, -T -
r,=T,-T-
/R A/ WA AR N B AT AL AE AL B 1 BR
R,—List,,
C,—List,,
2:if C,eC,,.
R, eR,,,
return Ty, =T, +T +
Tp =T, +T+

/7% B/ W AE AT AR N DA AT AR A R AR 43 i 14 n
3:.if C,eC,,.,
return send( C,,0,MSG)
MSG = (H, U Sig{PLA,}sk,)

Rie Ryertisy

/ /A% i LA AT A5 B AE R, DAGE IR B o 2R 15
DX B dis A, Sig Sy BT A 44
4.if len(List,,) =len(R,, UC,,)
//BAE BT A N D102 15 BRS¢ e
return {startl,endO| = {link,link}
else
return 1
5:output: {startl,endO} = {link,link| ; T, ; T, ; List,,
TR AR T, T A B B8R A T LA i A DX R

HETT R, 3R 3 0 RS 24 A A R ORI N B
AR A A A I A Y — S R R
®3 BRBEETSY

Tab.3 Model operating parameters

ERh Al
ITSC F.S.R D.0.Cpy Ry Fy
DCSC  Cyy Ry Fy, Cooi Rt F e
E, E B, Ci Cppii~
MVSsC 0.Cpiy @ Ry SGy
R i R ertise
SCDT Ci R, Cy Ry F iy E,;.E, \E,.ZD
CESC E . Couctii Rocriin @ o, Step; TSM FY [ TL
Coctisi Roeniio »C i~ )
CASC Tei Tg Listy,
Ry T+ T -

AR SCE v R Y R A 2 ) AR K L S B
WA B N IR R AT B B RE A A BT A
FEG AR A A RSB E N, DR &N
ITSC \MVSC ,CESC L) &% CASC, = %2 52 8 f5 oK it )i
HE W AR I W) 6 AL A BRI IE AF PP SF
EIhe. MsMA 2% R DCSC 5 SCDT, H 4= %
I 5 T et oK A 7 i A R AR PN R AR R R i B . AR S
PR K AL R B W A S TR AE 48 DL K e B 2 1 B il
e, R AR K AR R U A R R AR HEA T T
3.2 EBITHRE

e DK A 7 A S 0 HE S g T AR A Y BT 2
WAy, ok g Rt 7 B f M E AR R, &
WBEA b, AR SOk TR K AR N i AR A A A
R B TR 50 3 A 9R, 2 S W s Ak i B L3
W W B LA K BT & Ak B B, K AR B A5 A I
FEENE 3 fiR .

IZ B R 5 DX U 28 AT B B OC R A
TR 3 BB AR SRR AT

(1) iRk B B

BB A 1) ITSC #8538 3Z0M 55 BB 5, B i & A
RO 55 o ol 55 16 B 5 40 3 BT/ R OK S A L2 5 i
Al i 75 e AR AF T PP 43 55 0 ITSC Bk S 5% 43 DL &
ZA A AF AU, 38 B bR e S5, ITSC 3 1%
WKzl 55 & A B X BegE L IR T AR S a,
5 D 5 1T

A A A i 55 BT A, ) ITSC 2 5%
M55, ITSC 2 45 & 28 Al A5 T FRV3, iR B oK )
ITSC 38 28 #3725 B AR5 (1,2, ), &
AT XN ME— S A (B, F iS5 A R, ol
S5 FF 0, Aok Bt SC B AL A IXHRE B A
DL 42 5 40 b Al 3 1k DCSC 2 iy Hofth Ay HAR {5
DS (1B 8| N N P AR A

WA ER T W) ITSC B3 2 5 1%l 45, 1TSC 5 iE
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