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Consortium Blockchain Inter-organizational Contract Transaction
Mechanism for Kiwi Fruit Quality Traceability

JING Xu QIN Yuanze
(College of Information Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: To solve the problem caused by the ignorance of organization-compositional diversity in
blockchain-based kiw fruit traceability system, a consortium blockchain inter-organizational contract
transaction mechanism for kiwi fruit quality traceability was proposed. Through two link confirmations on
the blockchain, the process of signing and confirming the terms of the contract in the actual transaction
was transferred to the consortium blockchain, so as to realize the cross-organization incontestable
transaction. The consortium blockchain was chosen to construct the blockchain network for kiwi fruit
industry chain traceability system, the smart contract technology was used to make the information of the
kiwi fruit production process valuable, and the Hash value was used to light the on-blockchain stress.
The transaction contract number was used to realize the association of the trace data, responsible person
and responsible enterprise. Result of test analysis showed that each piece of data on the blockchain was
about 102 ms. The time of one complete traceability was extended by about 7.11 ms. When on-
blockchain contract transaction was increased. The research ensured the data continuity and traceability
of multi-organization tracing, which was of great significance to improve the quality and safety of
agricultural products.

Key words: consortium blockchain; Hyperledger Fabric; quality traceability; on-blockchain contract
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THE B S8 eV T8 89k S AT (5 1 RESE A £
PROMEARAT A )T 0 0 B A5 A0 R 18 5 48 X
T DB RSB WU, AT LU AR gt R AR TR AR S A TR R 3 1A £ U

=
L
il

RS H . 2021 —06 —24 &[] H . 2021 — 08 —29
HE4THE. MGy ESU &5 3 (2019ZDLNY07 — 02 —01) Fl [H 42 T £ 4F & 11 %135 H (2020 YFD1100601 )
EHERN: RW1971—) B @8, EENFRIAGE B EERGE LS MXHEEH RIS, E-mail: jingxu@ nwsuaf. edu. cn



%5 1)

S5 THT A Ak o A R 0 TG B A B 2 SUBE L R 52 B LA 283

T ARIE N RE A A R X

T X e i R 0 2, TR N b2 2 A A
WIVR 7 T8 T Z MBS . YANG 287 g xif e
B RS T 3T g — ROF £ (q — Rung
orthopair fuzzy ) K9 ¥ i # % 3% % kK B k.
GEORGE %" $ 4 1 3 T [X B i 1 7™ i b R4 Y
A T W DR DA 7 A 194 S ) A 25 AR O 35 2 O
$5 3543 B9, B £ 5 5T 4k 45 $X (Food quality index,
FQI) Bk R W FQI A, ¥4k P& B TiEM T
R 5 L 7 ) SOURE 780 A BIL o A5 B A 7 4 135
B B 2, ST ORI A LA R SR AR
A W RE W . B HAE SR TR T K B
16 o B e o i 48 4 45 ( Hazard analysis and critical
control points, HACCP ) () 5 H 9 Y 65 7, % 314 fig
£ 249 52 BV DB 6 bR BRI T e BRI . AR SE
2 5 17 T WS B R E TRE o JE AAE
T T R T IR B 1A AR 4 A A RO 5
Ao AR, 75 LA 5 T X B B 1 A 7 3R ik 909 05
WFGE R, A b {18 B 2 A 77 b i 1 2B 73 Sl 7 —
AN GUN SE R, I 38 3 — A 1 2 0 R A 4 R
HE P SR UCIC S 75 IX B e vy e BB o W0 O 2
163 90 S B U o 2 505 ) T A 4 A B A 7 D i
R, AT 2 1 77 i 43 22 2 4V B 4 40 30 U5
fty i BT, S B8O () 2L 0 16 W AR o o) 000 o = 32 4 1
F) 2 5 1 15 52 Bk

TESZBR A AR P R B rh AR R | H ] 2R 77 3
PRI T 50 P R 5 A 7 B A 7 v A 2 i
5 A LA IE A AN A 7 B AR ply A A S
() LR A 7 () — 2 2 P 3 F S T 5 4l S A ol
HEL S B3 T AR, AR [R) 2 4 A 7 9 A B
i AL ) ) ) 5 5 S, A TR 2 B — R s =
LR EE . 4[R2 5 I, SR W T 1 AL 57 7 2 ik R
W 75 A B R A IR, 5 R IR 2 B A8 B A Tl
X7 0B T2 4, & TRl AR, 3 5 58I

B b AR 1] R, 455 4 2R 7 S B v A ) A B 1 ik
T — 7l TR 17 A0 0 5 kB D I 1 B 1 41
G 1A R3S S LR o B Sk 7 i v 22 B XU X
7] 4% 3R 4 TN Bk A, B R BB B B o A
UCHE B0 06 A, S BB 44U R A TINS5 .
TRAIE 38 5 ST AL 36, o A = 07 L HLR 4 B
B0 4 8k 7 A 1 O T 2 4 B9 R A R b i A
JH o AR SO 5 10 S B 5 A A 4 7 b W U R
9 X B4 100 4%, £ BI85 B 4 240 4 AR K SRR Ak 2E 77 1
AR B AL SR O b B B TR 7 5 i
i 2 Ui 52 5 A T 4 2 ) X I 7 L A i ) U
i AT AR TEAT Al , 20 40 5 40 U] (9 58 5 4 Tl A]

ol A M A e ol e 114 99 VR R AE B AT 2 R
S, 25 O i s i, Al R {E B S IE A
), ] P E 07 3 TR] AR 4

1 ETERE#EMIRER S8 HRER
&1

e T e R BT, X B B AT LA R 20 kg N A
FAAEE O RNIE AR L A BE T IR ARG LY
KB H 2 IR R 38 5 S AR A
Ty W5E I IX B B UR R G PR BE AR I ER . AL
A B R DAL B A8 5 AN BT W R A i
T LR R G O A R BB
(AT RE AN BE AR AS I fif Do R i [n) 0, B BB R
ZA U e R A5 HR 1 41 U &R BB BE 1Y Fabric ca
B B IR 55 e T PRI AR R R i 4 R L
PRAIE 9 45 HLAG %2 4 ] 5% 10 o A i 5 B¢ A B A 2 05 1Y)
RS2 E R AT LA A N AN R 4 R
Fe 228 1l 55 i oK 5 K B B T DL SRR 22 R IR IR BL
H1 A2 S AR, AT LA AR G B A 3
TR AR R A A U R LB R
I ERER LA SRR WA —EFEX
BRI IR B A S 4T D A R g
JH 06 B A 1 A A 4 b ) D R 5 1 X B
2% o 38 1 3 A BR A Bk DN AR M VA SR W A= 7 R
FE [ A 7= B4 B 38 4 200 9 T rh Al it
AR K R B 4 7 Al B 43 S A% B8 R ) R R R A
AT SR B IRAE 5 AN AR . BN
FEER F A L 57 SR AR A 2 R I
R TP 2 U A R AR LR A A AR AL n
T BRI VR . BRSNS L BR A
7 PR AR LR ST B SRR BR T AR LR VR A
A TERAT AN LA R P U AT 7 W A Y S
I T A A LU A A — R T B Bk 57 R Y
Pl

B> 2H ZUTE A0 S SR Ak 2 AR T o R A
Wit LR A 7 AT B W I 15 A S B T Al
AN sl R A .l I s A 8V TG R 38 B ML
SERLLA 15 AN HL BV 77 3 Bl VR B H Y B 4 A A
S RO B AR PR IR . AT R 5 T B S AR
WRERS T4 9% 25 30 3k 90 VR A A T AR A A R
MRk A5 B B A YA 6] A 7 B BE Y 28 5 B TRl G 5, 56
TSR B TE 45 AN 25 7 AL ZUAT 56 7= Ml R Bk i 5 S
YRR AR B AT . 1 2 (AR IR SR A 5T A A OC 1Y
B, W T B B A A R RN ST AT Ak R
TAT N o F T 56 W B8 RO BRIk 4 7= ol e 3 TR AR 2R &
e 1R,



284 &l #Hl

2022 4

H EJE_ AR

oy
e

R

puy

S AEH

X

Hh l X X X X
o B B B B
|

7N o

~ =
DSOrg

Anchor
Peer

i
J'\

P 1 R T K R Y A B A ol 9 R A R S

Fig.1 Traceability architecture of kiwi fruit industry chain based on consortium blockchain
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Fig.3  Logical structure of traceability information within consortium blockchain
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