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ability to be an important application scenario of blockchain. To choose product information traceability technology,
not only the feasibility of the technology but also the market attributes of the product and the producer should be
considered, which makes the permissioned chain replace the public chain as an important deployment method of
product information traceability. In the existing research results, the research on the traceability license chain mainly
focuses on mechanism design and framework construction, and the consensus algorithm applicable to product in-
formation traceability is rarely studied. In the process of technology of engineering practice, practical byzantine fault
tolerance was chosen more in league chain as the consensus of traceability chain mechanism (such as Hyperledger),
but with the increasing number of participating nodes of the traceability chain efficiency will be significantly re-
duced, and the delay time will be significantly improved, resulting in most of the project is still in the stage of ex-
periment. Based on this, a traceability license chain consensus mechanism based on double-layer architecture
(DLPCM) is proposed, and its security is analyzed. Participants are divided into two layers on the vertical dimension,
and different consensus mechanisms are adopted at different levels according to different deployment modes of

blockchain. Finally, the traceability information query mechanism under the consensus mechanism is introduced, an

important reference for the development and design of traceability system based on license chain is provided.
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Algorithml: Center node auditing data
Import: D, — F; []

Outport: Result of Auditing][]

Foriin D, > F, [ AN S A
check(D, > F, )  //ArHufs B osHedk
check( Sig,, ) 11372 4
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LR PP AR ISR BT ] AR B 4 e 15 5 7%
if checked D, — F} []
then append(Result of Auditing[])

1A G B AR
end if
end for

send Result of Auditing[Jto FE s,

end
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Algorithm2: Center node reauditing data
Import: Result of Auditing[]
Outport: Result of Reauditing []
for i in Ej []: IAE PR G
L5 AN A T
check(Result of Auditing []) /& %15 &
bk
check (SigEgl ------ SigE; )

af

/1R

if checked Result of Auditing []
then append(Result of Reauditing [])
e e AEPSE S
end if
end for
send Result of Auditing []to Center node
end
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Algorithm3: Center node reauditing data

Import: Result of Reauditing []
Outport: Block of Result of Reauditing [] and 7,

Get Result of Reauditing [] /MEERI04E R
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Algorithml: The central node of the main layer
collects the data and builds the block

Import: hPE’

Outport: Block (Ture hPE,. [

Get 4, ]
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X B IME
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check(7, ) /12T 55 A B I [ K
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then send back false to E; /U1 RFAH

A TR AR AR 224 T P T DU
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end if
end for
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send block (Tureh, [ to R, //KIEXER
BIFRIEHS ]

end
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Algorithm2: Collect audit results and establish
a link to the alliance chain
Import: Collect audit results
Outport: New blocks attached to the union
chain
Get collect audit results of E[] /MHEIEH LT
IS LSNPS
Get collect audit results of R[] //ICHEARILHT ]
(OESANRAES
foriin E,€(Ey,---, E,):
foriin R,€(R;, -, R)):
check audit results of E; /A% 3EA L
AR TR UE 4
check audit results of R; //EX L]
(R0 IE &5 S
end for
end for
if result of check() = right
then generate block[] /45 £x 5645 HHAR K
TR, AR X R

end if

link block []to alliance chain{} /%5 X He 3]
T4k

broadcast alliance chain{} /) ¥k EHEEH
it i

end

5 FEREHURERIG

BRI A R 3L S B A, D Il
TSRS, 401 T S R 7 i A DR
W EE I IR . AEWIEE T, W P A A
bR IR R SR, 2 AR AR IR
R AR AT HE, FIE IR IR, B

Bl YT R i S SR R Al 3K 1
AAAT BRI 1R K WU B S i Al s i o
O RIR PLEARAE R, AT w2 PR E B
PR B B o QIR TR P (R I LB L )
TET B TORAGI, KRBTSRI R
Forb, TR LAY RO 9 A AR TR AT o
R B A — 1 T2 T B I S %, 53—
FETH B TR IR, 3 H K75 T B 1k AR S
Fl A AW OREAT OGB4
FoRe

6 REMSHIRZERSH

ARSLHR AR XUz SRR R VP ] B ) 36
PN RA R e tE, etk £ R
o Hes BAEHUHIRA RS ASCHR AL
LRI OAE T “HAXBIRIE”, 25T PBFT
ARG FESChris T RE Sl AT
ARG T IR o A% 2 JE AT LUE R IE R,
138 AR 5 R A X b 2, SR
IR S B RIARAAT B mT A DR DX BRI AT A B fg )
fEth. DUBCHBEATRA A B R e n]
PR SAEE AR R L, AR SN
IR K2 5 E AR BL SR S PP AR BRI KR R
FEEREEE ARG i B2 28 =,
AGUIEATIERE P K5 OB ILPL (1
I T AR S WL S 2 e A IEK BB 103847 E P D A
#E, DRI BRI 2= A0 2 J2 2 T ANEAE 7 XA . [+
I 22 R Y RO LOR L AT 2
B, BETEE AR IR . Y, HE R
AR RATHE A HE 0T RURAEAEAE
R AAE T B U, (H A A A A
ABERBARRGSS R4, AT BE LY
BEAT B B e ORI T L, BR AR FHTA K
FEU, 17 AR ] RA AT B 19 AR AT R A1 AT D #8

R
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5

B4 WA S LR

AR FE ORI TV BE, VPR EE
FATEEIB R, 2 MOk RGN,
MAETE M Zh ok R, BRSE A
L BRARAR, HR AT DR R G AE AT i HAF
AR AME, Vukolic 255 HH BFT 2428
LR A S BT B S M4 I
Hyperledger Farbic 1545, H PR PBFT
SLRBESCIL AR 2 2 000 A8 5P, [y,
N ORBREI S, WIS A B s A i R R B B
PP En . BRI S, 77 s 2
B OB ) AR T B ARG AR S AR P
P IR A SIS OB I 2R I AN, A i
F 209 2 T 2 7 s 1 3 RO S T B
Al AR S A e A B B S
AT IR BTG, BRI AN K™ i A5 LT 3
W, PR RS E IS, ENRE
F1R) 5 h) 3k 4 R D 4 7 0 DA B N FE AT G,
FLRPLH ) IR HREX R

7 ERIE

ARG I S S S b, BRI T
B RUZ R I BRI BE K UL o BT DX B
A B HE DU 8K B A (KRB AL, A SR AT

EBIRER R R R, WEZMEEZ. Kk
A ARG BAEETE M E A RE
HoEd AR E A T84 Rk .
R B, AT A IR, I 3R
J I A R S B A i S 2. (R hd s s 4
BT AL T A B, e T A
MV B R (1 T 5K o AR SO H AR B J2 1) A
AR R WIRE, 204>k H RSL #1 IPFT 1)
LY, IR ET T AR, R
A H T AR T 2 X BB 1 X B i 254
WeJe s ANSCAER T e SEILS R ) AR B
1o ARSI 50 5E T IX HURE e Sl R 4
(RARDCH AT TR, R A Spron H ¥ it
TSHERME%.
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