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302 When target data storage of any level in a database meets a data migration condition,
determine a block number interval corresponding to a data node to be migrated to the next-
level data storage in the target data storage

304 Determine a migration critical value on the basis of the block number interval, wherein
the migration critical value is & block number critical value greater than the block number
interval

308 Traverse a Merkle state tree of a target block corresponding to the migration critical
value, search for a target data node with a labeled block number less than the migration
critical value, and modify the block number of the found target data node into the migration
critical value

310 Traverse the Merkle state tree of a block corresponding to each block number in the

block number interval, search for a labeled data node with a block number less than the
migration critical value, and migrate the found data node to the next-level data storage of
the target data storage from the target data storage

a blockchain is stored in a database; the database comprises mul-
ti-level data storage; and a data node on the Merkle state tree is la-
beled with a block number indicating a block where the data node is
located when the data node has data update. The hierarchical stor-
age method comprises: when data storage of any level meets a da-
ta migration condition, determining a block number interval cor-
responding to a data node to be migrated in the data storage; de-
termining a migration critical value on the basis of the block num-
ber interval, wherein the migration critical value is a block number
critical value greater than the block number interval; traversing a
Merkle state tree of the block corresponding to the migration criti-
cal value, and modifying the block number of a labeled target data
node with a block number less than the migration critical value into
the migration critical value; and traversing the Merkle state tree of
the block corresponding to each block number in the block number
interval, and migrating a labeled data node with a block number
less than the migration critical value to the next-level data storage
from target data storage.
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R TNFF. WRT S LB T 293R8 2 L&A 560 key 1, HIRT
—AZAEG IR P Rk et T S04 Value FHEILAIK P sk st 5 oG 1K PR S SAE;
4w, A%} _EiX Balance, Nonce, Code #= storage 55 5 B s b9 45 AR AT , A
AZEetF 546 Value FH.

[88] #—78%9, 4wl 1 B by MPT R AA LAY node, AALE A Key-Value 42185149
75 NS

[89] H ¥, & MPT K AH L4 node 345 & b S 4T G407, MPT 2K A4 _E 49 node 49
Y83t 49 key, 24 node BT 6889 4L48 M 2249 hash {&; MPT JRA# 49 node 494848 %+
W 44 Value, 2 node PF e840 4048 A .,

[90] 4.Bp, E¥ MPT KRAHR L9 node Bk 2448 Fo0t, “TvAitH9% node AT L4695
& 719 244 hash {4 ( BP &} node #AR#EAT hash #T5) , FF45+F 5 1 49 hash 1545 4 key,
% node FT L4~ 49 5638 1 B4 4 value, & A& Key-Value 4248315 K5 , % 4 .49 Key-Value
BN A E AR P .

[%]m%ww%émiﬁmm,iumm%@@%ﬁ%mgﬁmmﬁ%Kw,m@
BT 6L A 69 238 M 524 value #ATA-4#; Bk, A£F 2294 MPT kA4 _E£6 node B,
%Wu%%mmﬁﬁﬁﬁﬁﬁmgwmmﬁ%%kw%ﬁﬁmg%ﬁo%%m“mﬁ
Fa” , F—2 “NAEEL” 4 node, WEEFI AT SR, AP HHIEGHE
B A1

[92] 4o 2 A, B2 A KPLEH B 7 H 6 —AF MPT JKAR E4) node £ A +EH,

(93] EEFRFEAY, Rishd=E —ANgH Rk, NAZRH RT3 Hikikirz
B, R3sEd 5P IMEBRF R P IRES, @ FLAMZ LA Tk

[94] Hlde, HERFH—E BRI PATRRE, HiZ “HKE” ARG
7 MK P A AT IR P A B (BRI EK P 49 Balance FHREGTUL) , BF LML LA
.

[95] W Sk A Kt = A& 0 R KR ¥ G R HPATRHESE, BT Ha] Kkt af
W PORERAET A, BT LR EE BARE Kb FTAT K P 23T 09 IR 7 R 54098,
RAHFE MPT &%, A F 427 Rskbe ¥ ATA IR P 69 RATRE.

[96] ABP, HHR3k4gd A —NMRITRE, FHERHREFHISIATLESE

FERERETOIRP RER AT, T EREAE KT Rkt ¥ AT A K P RATEGIKFP
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KAKYE, EHME—F MPT #.

[97] #:8)E3, R FHE—ANRE3k, A —N55F56) MPT RAH; i MPT K
AF, PP TEZRRTPHYZGEPIATARE, RRETITAHKF RITGEF KA,

(98] A& ZHLEAMI L, —ARFERF YR HPATZEE, TR FEASIKF
I RS K AT, Ak, £ EH MPT RAME, FRFEZH T Kk P A ek
FEAre R SRR, EHAME TN MPT KA, mREEEZRHN R LZ AT
R 354 5L 69 MPT AR AT ad Hosh b, sF3pa- K 7 AR A4 & BALA K P 5t L 49 node 4T &
FEPET . dxd T MPT KA L 5K PORASRAAE TGP 24 269 node M5, & F&X
e node A &K AR LA, T oA BHI A %R AT FIRZAT 09 KR 2 69 MPT K &# 248
JL#] node PP,

(99] 4=l 2 Fras, Xk 1 Fo9ME P KAE$AE, A Block N Y X HBATREE, Kk
HERTAMKE QRAIEP RS, KT R 1 PR REIIEELZ RN MPT REHR, 179
4ol 1 B,

[100] /835X % Block N+1 7 8 K HPATTHSE, 8RR 1 T 690K P ik “a79365”
B PIRA, @ “state3” FAHA “state5” ; AT, & Block N+1 £#7 MPT K A48,
FAREEHLT Block N+1 ¥ eI HPATR G, R FIA K7 3T ek S48,
FHME—F MPT K54,

[101]F A A 2, EXAELT, A Block N 2549 MPT #F £ (FFE 1 =49
MPT JK&#T ), “key-end” 4 “9365” #9°FF 7 & % & Value, & “state3” A7 4 “state5”,
F4k 4k B 7K root P & B iZeT T W S 095542 LAY BTA 0 B89 hash 454, 4.BP, 4 MPT
KA E8Get T kA B, T izet T 4K hash (AA A B3, ARAMBRY
BB iZet T S AR LA PR 695 B89 hash #ATELAMZ L Ak . e, a4
ANB 2, BT EZEH “key-end” H 9365”7 #4°+-FF & F 49 Value {045, £F &
F#iZetFF L89 E—/ a9 F 7 & (Branch Node ) & f FE P AL, &zt F9 .4
QoeAT F84T, B F ey, LI ARG EART BAEH, WA FAES LT R L —AMRT
% (Root Extension Node ) 47 “Next Node” FHR PIALAL, 18HZ 4 L 449 hash 45
4.

[102] R T vA L& & BH7697%F 2ohsh, e REAA 44970 &, H5T 04 A3 2 A Block
N &9 MPT K2t Bt 57 695 & BP T ;
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[103] %, & F Block N #f & 69 MPT #f, R&F EAEA M L BB HATRG; Bk, £
Block N+1 #£#F MPT RAMES, *FFiX L 4 #474) node, F-7RA%F Block N & 5 &
MPT AR AS# LB KA node d93kimh b, AT IS, ™AL Block N+1 & 49
MPT bt £ & #76) X 2 4 & £ #7469 node.

[104] 4.7, 3T %5 Block N+1 3t F 44 MPT K&AM b, ZHFEREZEHAZ Y TLA
F 84 node, *TTHE RELA FH6Y node, TrA@ it A4 E A Block N 31/ 45 MPT 3k
S B ARG I

[105] #l4e, 4B 2 Bfw, 3T Block N+1 34/ 45 MPT JKAR £, 52 EREEZEH40)
#EYVELRAE 4 node; e, B2 PAREEFTHAEAMEART EHTRET A —
AN Fh Efa— Aot FH B 3T RKR A A node, AT A% MPT JKAR LK
EFH A4 node P, HInFEE) Block N #f 5 44 MPT K A# L4948 2 node 49 hash 35
4tk % A& node & 2. % Block N % 5 65 MPT K A#T EAR S F 378749 node, F1E A M
SER PR S BARBATIR A Hode, B 2 7 E 49 “key-end” # “9365” , E. Value 3 “state3”
wget 4 5, BEh B KR ATRG . VL B F ¥, 2L Block N+1 49 MPT R A4t
F# B node £AERNEEH, TTvh “EH” E—/~R3# Block N 45 X % 4% node 4 #)i#t
ATTHE. @mAEREA T, Block N+1 8 MPT K &AM E 45T 624 F —/A~X #& Block
N #73¢ node.

[106] XA DL, Z #3449 node & AR ik A4 _E—/~X ¥ Block N 4 MPT #f ¥ it
TER, 128 T M EFZ 3769 X 369 MPT R AR E8-AT “E A

[107] #)+4=, Block N+1 49 MPT K AH#T_E#732 64 node, & A4 Block N 44 MPT JKA#RT £
L, A2k ILAE 549 Block 49 MPT JkAAT £ pbde, 30L& Block N-1 45 MPT X
A&t E; Fbk, Block N+1 69 MPT JK AR L #7138 49 node, ¥ vA B #: 2 A Block N-1 4%
MPT K ABT_EXF R 44 node BP .

[108] 7T JL, MPT KRAHRG T S8 M, —XAF & “ZH” hEH:

[109] —Ar H B &, —ANR k45 MPT KAK LRA VF 6T SR £ A F LA, MTA A
B” E—=ARBEHRKZHTE;

[110] 5 —FF & &, — A~ K 3kt MPT R &M _E—A Rk ag MPT RARHIE T T 4,
METvA “BR” FFZ 378 K 3k49 MPT K ABT ExT 5657 &,

(111 A®, BEPELM, RATUTHHEEGGHTE, 12d FEANRKEE MPT
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KAR LR SR, TRGELLNERN XA, HA R34 MPT K AR L4 node,
AR T — /R, REFL T AReZ EoyETFEE G RFATEA; Rk, X
Bty 5B A A A, Hesbaxt MPT KA G5B 4 E R B A,

[112] 4, FBFEH—F BV A B HAE, MWRBIRFE T — BAIB G2 %
i, BTFRETETRIRT ARk, EEREZT-AMRRIENEFARRIM;
TR S ECF AR T B AR, X R REEH TR, B, XA FRAESIE
B BAikdG MPT SRR La9F AT A T A, P, P fA, RBHARESRERY
MPT R AH L8932 A AR k&, HiLRT B LREHIEWGT A MPT KA £
B, FFREIOER T ZICRAIIE node. EZAPHFIT, BALKHLH)RAEMGE
K.

[113] AT b, AFI BRE —Ar4rad oy K34k 490K P K SRR 49 Merkle RS
TR B T ik,

[114] 2R HLES, A% AR T AN X3k A 09 K P IR A 2B LR R Merkle R A #T, ERA % &
AR G Ak 5 M G BRI B P FAT A e, DARTT AR MPT #8038 45 4y, 15 Kk
AR P OR SR LL 4R AR MPT RS #;

[115] Fa st T A2 5630 P A 69 Merkle SRASHE, 7T oA4HaT i Merkle R &H 49 node,
ARFIL AR, %R T AR T TI% node K k4B LA HTLE K St K
EE

[116] Bldn, F—H L5 X, Kbt AR ERY O RHPATEHEE, Tk
TR Kb LG PATER, RAZZRA KXk Merkle REM LR AR
#4Yy node; HF, A AHIE LA node, W @4 value (A 4 LA 49 node FafIF 8
node. 745 iZ AT K $e 8 Merkle KM L& & 248 #7849 node 25, TTUAHR LR
& B A AT node ARITIZ R AT R IR R 5, R T0%Z node 1% R 3k 5 34 J 49 Rk & £
T BB AT

[117] 3 — 89, L3385 F (T — % B ArSIE G483 2 T HBE T AL, thde, %
Z A AREIAE G R TR R BME; B, TR AABIEGH T EZIHET
— BRI YE G4 node AT L8 X 35 K A), HIK T R e 5 X 8] 44 2 2 B 06 8, L,
ZERBETALAH K T2 Rk 5 R 0] o9 X3k 5106 5748,

[118] #l4e, F—HrEis X P, WwRIZRRFTRA AL R R AFRE, WNHFZR%RS
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X 8] 49 4 3 BAE, A2 AH LR BIERL; todo, BORZE RS RE Aa, b)F, M3
b #E A LRI BIE ML, wRiZ Rk R eG4 R A AR, ¥z Rk5 R4
$hEAEE RkpEey R 53838 F KedAn, #5820 LR BIEIRME; thde, BRIZR®RT
Ria] Hla, b], R3REEAGRRFTEE TR | (FFRREFHRKRTA 1 AERFTKE
RGBT, W b+l AT h Lk it s A

[119] L #7 T LA FAERMAE, Thibh 53406 R & 69 B 4R K 3249 Merkle
KAR, BRMBATITH RS T2 806 L4 B 47 node, FF% 53549 B 47 node
8 R 3 F A5 B A % A 16 A

[120] #—47 4G, EHrFKE) 49 B AF node 49 R3RF R FUSH AL IHBETMEZE, Tk
wgam m b R RS KA P69 SA R 5 2 569 K3k 69 Merkle KREH, FHRMATIL
893k 5Tz iZ A 16 B4 node, KRB EIKI| Y node A LA BAFHIE ST, L
# 2% AATHAB A T — BB 44 Hlde, A E KB node B AE]i% B ATHIE
Bk T — BB GA, BEBEANRAE, B node A B 344 HIR.

[121] B3 vh EH ARG 5, 7T 0L %I 438 & 7 G4 69 Merkle RS L 69 node EATA 44
WAL Fek T KA 2AE 49 node AN Merkle RSB EFE1R, 3245 £ T — B8 744,

F AR BIAE Bk 9k 8 A e iR B e R T RATIR S SR 49 node, 1t f T ARAT A 238 &
+ Z-fik b Merkle Sk A5 4F 4 25- R A4k

[122] 3 A LA 3, B 3 & —F ok L6240 —FF 2 T K3k 6y o R Ak 7 i 09 742
B . Pk ik i T Rk 5384, HF, Rk rP RSB Merkle
RASMESIE B G4, Z5IEE 0I5 S REIE G4, Eid Merkle KSR Lo 3B
EAATILT B3R5, HRRFHETZIBET SRR A PTAEG Rk, FTid ke
FHEUT H IR

[123] H 3K 302, % Ffid 3038 P 0945 — R B 473038 B4 R T SIE T B &0, 2P
WA ARFIE AT RS 2 T —REIE G SR T BT 0GR 35 KA

[124] 3% 304, A FPrE RS R HAELERE; P, PBFREBERMEA X T
it R 35 X ) 69 X 3k 5 1

[125] F B 306, @5 ik i 4% 06 RAELT 5 69 B 47 X 3269 Merkle JRAHT, FH g ARD
89 R 35 N TR 2 406 A 09 B ARSI T &, FRERDGATE B AR5 269 Rk
S A5 B A P SR A6 A
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[126] % 308, &5 ATk Rk 5 K] W 69 & A R 35 4 57 49 K 3k 69 Merkle JKRAS#T,
B BAATITEY R 35 T AR B G LGSR T &, B ERI| BB T EMAPTiLE
ATEAR A, LA ZPTIR B ARSI A0 T — RS

[127] ik £038 5, BARST VA& KR % BAAR G-k 45 469 Key-Value B 3038 & (b 347
Bhk; Blde, T d ey —FF EaF Kb, ERMIEETIH LevelDB $38 % ; K&, &
F LevelDB A 894k38 & ; tde, Rocksdb k38 k2 —FF 281 49 2 F LevelDB #k35 &
RA G AR

[128] R34k P 490k P K A48, =T AR2E 20 m, Merkle K AT aG 5038 2240, & ik 5dE
Ji v AT A%, Plde, _EiR Merkle KR ASREART 242 MPT A, ST vARA MPT #4494k
WL, F R AR ek P OR A HIE L0 27 R MPT KK,

[129] VA TF VAR A MPT HI8G3IE 4 H), R34 P 690K 77 IR S SAB 4147 s, MPT K A
A, STAVLEA B AR F E R AT bk

[130] £, F 232 A 69 2, vA R MPT 449 2035 45 M) R 40 47 R 348 P 89 K 7 K 54038,
AL A T A,

(131 EEFREAFY, sAFERTFARGRMMAIATAEAEGREERSEAE, BT TARA #Hd
MPT #1452 Rk 89 Merkle #TeA Sk, 45T vA SRR E A6 X 49 K 40-F MPT #49854-7 Trie
F BTG B 25 A 69 Merkle B AP, EARGLI P P REHIT——F 5,

(132 EABLH B, ARG P B 3%, T OAFSAET 6 AR RS P X 8947
B RGHR, REEAE D ks, @R kiEd g BikG, TORTFHEGLAEE
HHEFH R E A, AP EP #HETE R A6 8 G AT R, sk h Kk
B AT R

(13312, Rkt LF ey Lm0 E, @F AV RREELFFTFHe0ek AN
QITIRAA SR Bk, FeTRsk A B — U B AL S (RE 2Tk ) 4
BN

[134] B4, B2 vA TAE 298 ( Proof of Work, POW ). AAAGE# ( Proof of Stake, POS ).
ZAER A IEH (Delegated Proof of Stake, DPOS) ki fkHXE, BHULAF S
Ji 74% ( Practical Byzantine Fault Tolerance, PBFT) k12 80k AKX &

[135] 2 F 5% 8 TAEF4E80 ( Proof of Work, POW ) A B X HGERA ( Proof of Stake, POS ).

FAFA AR89 ( Delegated Proof of Stake, DPOS) F3kin ke Ry Mk, F442
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TRAS GG Bk, AT AEBEN B R S EHITIZER S, 0BT SXE&T T
H A EAG S SRR IR T R, R IRIRT B SRR R RIRE R S
58 R G —ARAT QI A REH K3, ¥ MR R L% £ L8 S &t ir
iR,

[136] *F-F 5K A 52 Bl 7% & 2 4% ( Practical Byzantine Fault Tolerance, PBFT ) & 3:i2 B ik
AR SRAE M 5P, EA TR GG T SRS R AT LA R A, Bk, P RREE
BB DG, RO HF FRAGRIKT &, NTAKZKHLEZRKT 5.

[137] 2 F A4 a90IR T &, E¥ZLH 5L TR —RAT@FEmi i Rikeyiday
RAZA, TAPSTEZLS. BT EEWZXHHLEH—RITCERITERE,
T MK ARG R AT R S R A IR AT R ey K3k K32 2 U SRS AT R,

[138] 4= LRk, Fil R34k KA VA L b 69RFr iR 0k, ASC a0 R B AT oA
BB 3 H 3T IR A REAT R 3k, R A s A9 R AT K3k R A R R AT R K3k K K %
FREF EREGUATHIREIE, R LE T RRGHIE R X R BA KA R4 X
Yk 5, GEERA FVAL, AR KA KRB | BAT 6 Kk R B, i TR X 3k
HeyieikigAE,

[139] EABIA P, Rsd i RREEPTT LI ERF AR R P Irae
RH2 5, Rikphd 5B PATE L HAaXGIK P RS, BF LML AR, A
M, P ERELERIREPITANRGPITLEE, TUURIE Rkt & FTH K P RA769
TR PR AR, L8R MPT JR AT 693098 42 M.

[140] FF, ARIE R Bedh b PR TR P A6 K P RS 4038, 4040 MPT RA#TET, AR
VAR A 4ol 2 ok 69 5 M R AT KX AT 49 R 33T B 69 MPT A L8930 897 R, £
ABLEA B P RAHE.

[141] & SR EARIE R sedd F FTA R P RATGIK P RS SR, 2820 MPT AR E,
K MPT KA E o938 &, vA Key-Value 481521697 X A2 R A § RE0IE 44k
#E 464 Key-Value B 4038 & + AT 54k

[142] Bldm, A EERF R ¥, T RIT6GET Rt 764 MPT KAA a9 438 T &, T
VABRIAG A LR R B T 69 B R R 50 L0 BB F4h T . s T A#F 698 T Rikst &
&9 MPT AR AT L6945 &, 7T LAGAE LR S8 5 J 69 R 71K 544 L1 RS G
VAsh R, HF, BRI AT A MPT KSR 69 R3kd, ARG FHF
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TRIATHFR IR, Podm, TAMAE BA R 569 LO REIE H4k T BR300 N AR 3edg
MPT KRAR, AR K ZHE L1 BEIE G RFT6 N AR 385 MPT JRAER Ak,

[143) EARBLEA B, s+-FHg2ed MPT HRAM LSBT &, Tuddrie RS, L,
H MPT RSH LG HAR T EPTAR IS K35, BARF T 48725087 & K £ 3R 247
BT P A2 69 X e

[144] )4, 42 B 2 B 7=, vA Block N+1 5 5L & MPT R A4 £ & & 38 # 37 49 node H 4],
HiX e node FRITH R 35, BPA N+1, vAE FiX# node /£ Block N+1 84 S #ATE
5, KA T HIE .

}5‘[’:
[145) £ LI, F 5 RETALERMBEH A “RREEHERL” , RG@FfBH
MPT KR AEHT E65 node 49 RS, S RBESEWRITRERFH I HIITEESE, 7 ‘KR
PR EATERAR” ] CARREIZ AT R 3 52 49 MPT R 54 E & & 5048 # #7149 node; A
v Kk BB @49 node, EE L4 value {EK & ¥ 4749 node F2#738 49 node.

[146] #ldm, FEFZILAT, T HBRIBZRI R P HHBATER, KA LRI
X 3t B 49 MPT K A#E B A $38 4769 node; A, AT A@BiLH| BT MPT AR AH
L4 node &% 4 F_A &9 node, R A ZIRAT X 3T 69 MPT REA LA & $48 24749
node; e, 4R AZZ M) node, NWAH L node £ KK A FAE LA 49 node;

[147] % A4 Z 3% AT R Shad B 4G MPT SR &SR LK A #HE L4769 node X /5, % “RIR
ERIEAR”, T oA AKX L A AR F 749 node ARITE RAT X B ag X ¥ 5, & 7% node
FEE RS 5a peg K3 L A T B8 £ 47,

[148] Bt AP 7 X, HH Kb A —ARHT Rk, “BRREZHEAE” ATUAR
B 64 % 1% R AT X st B 69 MPT R AR B & 2048 E 4749 node, #Ri2ERAT X 3k4) R 3k
5, {21388 A LR AR E T 46 MPT KSR 694/ node, #LAEHIE T H EA
node AR X3k %, 4 %)iZ node K A HAE ZAT AT A G R3k; & F MPT ARAH E6)
ZA node (L2 MPT A LédetF 3 &) KL —Kk & &I 4509 value 18, BF
T AR TIZ node #9 R ATKE; Bk, @i F A A EA node AT R 35, NFTARKLe
&/ node AR, AAEMA R £ 6; M iXAP A node FFia X3R5 a9 u4l, T
VAR L B3 B Y B SRR B 0 AR ST A R AR

[149]1 L%, FRHYIRE, “RICRERIEAR" A4 MPT RER L4 node #r1T K 3k
T, TOAR A JEMIE MPT RS2, 5T AR A 2454 3 TR 8 MPT 4K
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ST GAEE LR RIE R, ARV R AR,

[150] 48P, “R3RA FHEAL” TUUED S E&ME MPT KRAR Y, 4 MPT
K AM EZ A KA F #7869 node FRIT X3R5, I EFME TR MPT K A# G £
LRI eyt AR, hH MPT R AR L L A 448 83749 node ARt K3k 5,

[151] %, E2RANE, ERLABF, A MPT JREK L4 node 47iTag Kk 7,

BT AAFIRAES node 49 Value T E AR5 FHY, AEGFAAY, LER®ERSTF
B EART A B node 49 Value A& —#L, 4.5TVARE node 4 Value HAE—#, @A
BARER I h AL E

[152] 27 th 49— 52365 XF, T oA RSB & & A4k 69 MPT RAH_E49 node 4
Value ZF, % B —R%FFHE; HiZ MPT JKRAHR L4 node A0 R 5, Todifin
A% node ¥ value X B RS FEZ Y. £, ERK%RFFEA node 44 Value
Z A HEE, ARG T REATR AR

[153] #l4m, FE—ABIFF, TAL MPT KRAER EEA K A S48 #4749 node 49 Value
Z 5 (LA EL Value 277 ) , ¥h—ANERFTFH, RAGAZRRTFEFY AHZ
node #R1E R 5,

[154] £7 B8 H —AF K7 NF, LERRFSFREAKLTIATRE MPT REH L)
node 4y Value FHhfE—AL, MERRXRELELRGPIEE b, EZAFFALT, TAELE
HAE B P, XE—/45% MPT K AHT L4 node 49 Value 89644/ B 6 X3k 5 F 1K, 3
iZ MPT JR A4 £ 49 node #7928 X325, TolRim Bk B LG5 E Fagid X3k
TFEZF.

[155] #l4a, vA Lk 4038 % A 2T LevelDB 424449 Rocksdb #4438 & A 4], TAdf LXK
Yo 5 F K B £ #4248 column family (57 ) Z ¥,

[156] @334 K 325 F R 5 node 49 Value G-4# £ —#L, T 2 GA A 2300 EE2 F L,
AT E Z38 i &) MPT 2K &#E L9 node #9869 Rk 508, TUA RNk )AL E b
IR k5 BP9, @ dF R E i BGZ node AN value 18, AR # A A MPT R4
#f_E 49 node #7289 X e 5 B 69 F K AR,

(1571 AR B, FEREETALERKBH —A “EBHEL” , ATFH LR
JE P B BEIE AP A6 MPT K AR E 69 node 348, ) T BEIE Gt 4TiE45 .

[158] Lif “EFHLEAR” , BARTUAPAT /A FEEAES, T A B bk 64 26 8 bk J38 &
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4 B BAAE G R T i R TR 6 4R S A A

[159) A7, i3I8 & 7 oy BRI G BB B &4, T AT R385 4
EREXE, ERVPB P RIEATFR IR

[160] #)4m, fELTRALA P, _ERIIE & 69 & BRI G R TH M, BRTUE
BB GAR A TR BIME,; R, VLR & BIIE G PTG 64 238 P T L
& X 3k 2k B B 4E,

[161] ik “EMEAE” , EAE LIRRIEE PR B ARKIERA, HETHRIETH
Ak, MZ “EABERAD” T4 B ARSIE G AT HAE i AS AL 2R, 5 B ARSUE A
it o BAd 03R4 R 369 MPT SR ARG, 450 1 £ 838 T —REIE FA3tATiE45.

[162] £ FZILET, & B ARKIE G4BT T HIBEA L4, Eid “EHBEL” TUHL
1Z B AFHIE LAY, E2EMHE T —RIIE G444 node 3T M85 X 35 X JA);

[163]1 ¥, iZ B ARSIE G4 7§ 23245 £ T —RIIE A4 69 node T 5L 4G R 35 X 4],

AR T E—h BIB AL A ST — R R 35, foiz B ARSIE G4 — K 8805 i1 4%
W R KRR AT, thdo, BiX E—kEIETH ST —AR%Z Block N, iZH
AR Gl — R 8885 2 A4S £ B9 R 3k 4 30, AP A B K35 XA B4R 242 [N, N+29];
KA, WA UAEN, N+30).

[164] % Lix “3EH &AL 2% h 17 B ARSI G4, & 228 2 T —RE4E A4 49 node
TR REFRAZGE, TARTZRRFTRA, 5T ARIKIE LS QTG TE;
Kb, ZEHBETMEERT ALK TiZ R 5 XA 6 X516 574,

(1651 % 262, EEREAT, EER%S XA A K ALRTAZFRE, &
TR R AT bR R e XA kA A iR R AR RAAAT, ik X3k 5 X 1) ¢4
& R A A RIS F R B, #5760 RAE AT A G B —F 89 2 5.

[166] £ e —F R#AF X P, wR EEXRBTREAGERBAFRE, £EFERE
X 35 X A] kA8 R EAIE AL, ToAK Lk X3k 5 X0 694 5% 28, FEh ik
it A5 0s A4

[167] #l4e, fRax EiX X35 XA Ala, b), A AKTiZ RS XA AT E G416 FE
Kk X35 X 0644 5% 515 b.

[168] T ed B —Ar T FH X P, wR FARRFTRAAE LN AHRXE, AEFLE
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R KA R A LR A 6 FARRT, ST A R K3k R A) 89 6 3% S AHL B K $R 4449
R k5 @38 FKagfa, AT A LREHIERE;

[169] 4w, fBIX LiX R3k5 XA A[a, b], RistegRe5iEM KA 1, ALK TiZ
X3k 5 X J8) # 52 ik 6932 4516 FAE 12 R 3k 5 R 1] 69 45 3% 518 b+1.

[170] ¥, LA R3e4deg R 58K, @F TR 1; 4B, R3pe)Xik5 iR
1 A K BATHRHEIE: e, REFHE 1. 2. 3. 4. 605 #4783,

[171] B8R, EEFRERAY, KREGRRTERTRKEALTUARKRT 1 0985
Yo, R3RFETURR 1. 3. 5. 7 60 HATIEN, £AIL B b RIEATHFIRE.

[172]#—Fky, & bRk “EBEE” , BT ELARRTRE, #8858 ARMEIELEHSY
EBERMEZ G, TR IZ LSS TAE, % B ARBIE G+ Gkt B LR Rk T K
xR 64 X3k 8y MPT RARE, 184 I £ 438 & T —RUAE A 84T iEHS,

[173] B4k My, Lid “EBER” , GLETRBH S LRI HB0E R 56 B AR K H by
MPT K AS#T, F41% MPT RAM T, AR RS F L8k R a6 8 frdds
WE, RE¥HAHAEZRIG LR B FREIE T S AR B3k F1580h LR A5 0E R AE;

[174] Bldm, BF LA R S5 XA Aa, b), LT lE LA 7 R k5 XA 694 3% 514
by AR 2 _Ei& “EABLAL” TAAHF b F K4y MPT RAH, F#Ki% MPT REH# L,
BARILH R F s F LR B AL SR T &, REHAH F K| L HIE T 47D
4 R 3k 5152 b,

[175]1 3 —F4h, % bk “EBEAL7 , @itk fmE LR RE 569 B AR kg
MPT RAST, 5% MPT ARAR T, AFITH) K3k 5 F L2416 449 B AR4IES
B, BEMEEH LRI B TEE, i L I BEE” TOMRARB NS LE XS
8] 7 4 BAN K 3k 5 3 27 69 K3k 69 MPT AR A&HT, KXk Kk a) MPT KA L, AT
A K5 F LR B RAE SR T & AT, AR Rke) MPT RAHR &K
By, PUTIRE RS T LB EBEREGIET &, BPAT A LIS Z4 8 7K
VARG T — BEAR A0 o £ 8038, Bk ST B AR TG R I G B HIAE T &,
LA £ 97 B AREAE A0 T — BB B

[176] 4o, FEEIN, Eik EBEAL TOALHERE QLIS 5, FH L4
B SR AR E T — B A, DS 95 LA R R B R A E T —
BAZIG, BRI AR SN L B FRAHR AT R
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[177]: 83 XA 7 X, @ -F5 ik K3k5 KA 69 &4 K352 5 49 K S MPT K 54
L, AR R k5T iR 2B G RAE4) node 49 R3k5, ZMAEEAH LiAERIE
Pt BEb, 328 R X R REIE TG, 3T R F580h Bkt
& FA4469 node f s, HFRMEARBBIEAMF GiFRE, 08 TH8EEYF
k49 MPT K54 £ 49 node #AT T —R 3T, R T i LR AHIE 49 node A MPT K
AP LA, EHET —REAELM, HFERBBIEGM T 5ELMARGITRT R
RAHAE node, B T ARATSTHAE F P A4k 69 MPT SR AR 49 5 Ak

(1781 £+, §E2HEL, Lk “RIRAEEHEL” fobid “EHEAR” 2GR
Ve, TAF KA, BB, EiX “R3pRA THEFL” o bk EHBLKAR” TAX
MPT K E#_E 4G F —A node HATH A #4403, Bk, AZFAEAY, HT8E EiL
“RIRIKAS FHEAR” fo bik GERBLKAR” F—A node HATIFA F AR, Tk
ROGE AR TYLB B AR FR, RREAE—T R, REH —ANLE K E MPT
WK AR _EE B —A node.

[179) &, ERIEAF—ITZ, REEH—ANLKAELIFE MPT KAER LEE —4 node
TR 0 AR AR F R, A B REATHAIRE; #ldo, EEIE, TARME
AR, BERBHARTI, ALY B FRERITER,

[180] 5 L ik F ik sapidast i, Ko FLRALT EF b L5445,

[1811 5 L& FikFEsabifast B, KyLBA BERET —F LT Koy 0 R G4 5 B 49
A,

[182] AHLEA P g3 T R34k 0y B AGME B Lt TA L AR -FEE L, FEE
FEA5) ST LB AT AR I, AT LB AT AR R E AR AR 4 A0 7 KR I, ABAR I B,
Ve —AZBHEN LW EE, BB EAA QTG0 3 BAaE R A B P et i
893t FAAR B H5 412 IR B N A5 P B AT A .

(183 B BT dn S, 4wl 4 Bra, AHARREBGETFTRREN S BAEBEERES
FR G — A, RTE 4 e BE, WA, N&ET, DAREHELE
ti# 3R 2 9, FaP PR E AT REBFARIEZ TR E R R aE, LT ALE
Hphrp b, ST RAAE

[184] & 5 & RKBLEA B — P Za6] 7B 0 —Fr L TR R GMETWIER,
(18575 A# B 5, Friz A TR 5 BAMEE 50 TG A AEFTEE 4 FrRega-F
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FET, R AR R ek POk AR IE L R, Merkle K ARTESLIE B b A4k, BT
WHAR B L35 % BEIE G4, PTif Merkle RAR LSBT S0 T R3:5; Pk
Rk 53T AT RSB SR 4 SR FATITPT A R 3k, PTEE F 50 LiE:

[186] A 5L AL e 501, % FTid S48 B ¥ 491 — 48 B ARSCIE G485 2 T AL B 50T, 25
ER B AREIE G P HFIBE T —RIIE G EAET ST R RS XA EKTAT
R 35 XA AT R, P, TREREFMEAA R TFRIARE T RN 6 R3k5
& A

Br

[187] & B AESE 502, 55 Pk it 4506 AR AT & 69 B 47 K 3k 49 Merkle KART, FHK
FRITEG R 3k 5/ N F R 2 A0 A8 69 B ARSIE T &, FHE R ATE B ARSIE T 29
R 3k 545 B A P i SE A5 16 A

[188] it A A3k 503, B/ 5 ik Rk K] & 49 54 R 3k 5 5F 57 49 [X 3k 49 Merkle R &
#t, FERPAFITH K5 TR B FALAEIAET &, FRHERI|GIET AT
WA AREIE AT, E4% 2 AT B AREIE 50 T — REIE .

[189] £ R 23645, Fik # & AL 501:

[190] 2= R FriA R3x5 RIA 694 RIA) A X A], Ak K3k 5 XA 894 3% 518, #Eh
Py i 32 #5614

[191] 2= R ik K3k 5 RIA 644 XA A XA, HFArid R3k5 R4 285 prid K
ek 0 R 3k 53838 K g sfh 2 h Pk s #5064,

[192] R FZFBF, P48 & A Key-Value $048 & ;

[193] Ffrik Merkle K A 4% L 6450383 & 04 Key-Value 424854 64 7 X A4 12 BT iR S35 & F ;
H ¥, Frif Key-Value 48484189 key A P BB & 6469448 A 549 hash 15; Prik
Key-Value 4815389 value 2 PTiE $048 5 & 68695088 M 2.

[194] = R F, FridE F 50 3% .45

[195] Arie sk 504 (B 5 P AT H ), FEEH K6 Merkle JREA L & S4B £ 47
AR B APTERH Ry Merkle RS E& & S8 & 3109 535 0 EARLAT A &R
ARG RIR5 .,

[196] & AR 23645 , P ik 35038 B o G4k 64 P iR Merkle MK A4 E 693048 .44 Value F,
AAFRA R 35 F I, APTE Merkle KR LA 3BT SARC R 5, Rnpr
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RREFTFEF.

[197] 2 A SEA650 F , P& 248 & F TRIK T #59) Prik Merkle K 254 £ 94038 % .49 Value
G B B 6 K35 F R A PTE Merkle SRS L@ BIE T SARIZO RS, Bk
Firid R3k5F 8T,

[198) £ K L5 %, Hrik Merkle KA 4 Merkle Patricia Tree K &4,

[199] £ A 5236450 F , BT 4648 % 4 LevelDB $38 & ; 34 2 F LevelDB R A 695038 % ;
[200] = A 52651 F , PTESYE & A AT LevelDB %4449 Rocksdb 245 & .

[201) = A ZAGI T, Tk S REIE AT R G BN R GG iR 5 1AL, FAMERER,
Hb, BAH QGBI AT B8 AR R A B AL, & T RBARAG R AT LG
N B A,

[202] E& ZAEBIA A A%, KE . BRREL, BART AT ISR RFAARER,
A A LA AR TR E I, AP RE 4 E IR E A AL, AL Bk X
TULRANAGTEI. BRI, $E s, MALEIE. BRdEaE. MAKFEIE,
AR R . FAEE . TR RS, HRIEH S . PRI ENL. T F RIEE N
F X s P A LA S A,

03] E—AAREEREY, FANEE-ARSALEE (CPU). WAMHET, W
BiED Fa il F.

[204] A BT &6 La5 3T FALT iR ¥ 69 B R A AR 25, AL IRGME (RAM) #/
RIEDEMANGEFHX, wRIELEME (ROM) KA A (flash RAM). A A2+ HHLT ik
IR G T

[205] # FAUT S Q6K A AR AE AR A . 3T 4 By A dAE 3T 45 Zhh Ak =T v AR 1T 7 i
RIFARREIAZ &AM, 12 &T AR FHIT k484 SUBEM . 25 8B R Tt
. A BEEN RGBT 04, RRRTHEAA (PRAM). #AMALAGIA S
(SRAM). #EMALGIRA4E (DRAM). XA GRAARGHZE (RAM). R4
fhE (ROM). w5 R HAZ R 44k %% (EEPROM). &1k R b A A3 K.
AR RAMHE (CD-ROM). #F % Ziekk (DVD) R4k Ahik. mha Xk
W OBEAAM. BTAME. AT B BHOAEAR IR AR S SUEAT Ak
i AR, TR T AT AT FR &7 19 6915 & BBARL T eI, HHHLT A
JE R OLIER A B s T i 4R (transitory media), 4o #) 4G $AE4E 5 AR .
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[206]i 4% 23R, RiE “83E” . “O4 RF LB EARE LR E AN
Hag s, M aiE— AR 2. Fik. §RRERERLENLERE,
i AL Q480 P Ahg) ey i d, KA AL QB AZA TR, Fik. Hoigis
FrEIA 6 E. EXA LSRG ILT, dige) “Gi—I-.. .7 IREEE, 1
W aFEFEEZTNIEE. Fik. ARRERETELLSIMIMREER.

[207] LA xF RKGLER B4F 2 LI AT T iR, HC T LM AIZRBGTLEA.
E—EAET, BAAFIER S TR R G ROT AL AR T R4 4T Rk
AT EART A F I L E R, Ho5b, AWE VHAGEIRT LR K T B G DR
Fr B AR BIF R LN B R, ERBIHFT KT, ZESRBEHATHIEE R
A8 AT R F149.

[208] FEAGLE 5 —A K A FAEFUEI 89 R FRAALE TR BAF L KA1 09H 89, M
AF B RA ARG BRSNS FRAY] . AT B —NRE A KB PTHAAIRR
By PTG EHF R eg —H7 L PTRT Fr 7 LBRAEQEEHBX, RELT
LA RRATIMAL, B LM, ALFRAGRE T/ RAEH Qe E
AAAR TR 3 835 B 6B RATAT T R

[209] & % B/, RE ARV B —AREANZHMATRAARESE—. F . F =%
KGR EAFZ G, (I AT &R R TIX g RiE, 3 KBUR R B — R A 4912 &%
LR 5T, Blde, ERILE KLY B —AREANFHRGTCEGHILT, F—1F &LT
WARA % A58, R, F AT 8T OARMRA F —1E 8, A TER, dfbpik
#9335 SR TOARMBRA o7 R LT R CRETFAR

i

[210] vA_E BT A A ABLEA 5 — AR % A Fa Bl 698 4E S2sa bl &, 57 R oA RS At
B4 — AR E AN FEHESE], FLERBLEA B —ARE A R0 AT F RN Z A, PrsE
5. FRIB R, BtS, YN AL ERLA B - NREANDZAGRPGTTEZA.
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AR P

1. —HP AT RStk ey o BAAE 7 ik, PTid R AL 60K P R S 8AE 248 AR, Merkle
KM EBAR B b G4k, PR 33E & 045 % RBAB G4, PPk Merkle MR At L 694048
TEMBARITT R3k5; Ak R3S 48 T ATiE 8489 S A 28 20T T R 3k, ik
7 ik g

BT BAE F P AE—2R B ATRAR AR R T AR T AR AT, A PTE B ARSE
AP H T £ T — BRI A0 BB S 6 R 3k 5 R )

ATHAER KRS RMATEBETL; L+, HEEHEREAA KT AERRT K
) g [X 3k 5 11 A

¥ 5 P id i # e B B4 B AR R g Merkle JRASRE, FERMATICO KT
TR R NE B B ARSAR T B, A R RGP R B ARSAR T S0 K3k 515804 P
3 e A

75 PR B3R5 K] P 49 &4 Rk 5 x4 5 69 K3k 69 Merkle KR&H, FHRMATL
8 BT T AR B e B BIET &, I ERE G RIET EATE B AFSIE G5
W, i E P A ARSIE A0 T — BB 14

2. ARBAARK | TR ik, PTEKTA R R S5 RN #E T4 RE, a4

o R BT R 3k 5 R0 69 4 KA A FF KA, 7R X sk5 X 8] 494 3% B8, #AE A FT
B E AL

Jo RPTA R 35 R 694 R0 A F R ), Fprik R 3k5 K] & 4 5 B85 PTik R 3k
B 64 X3R5 18 38 7 K 6 o o 52 A BT S S 0 AL

3. MAERAIER | Aty ik, PR 4038 & 4 Key-Value $435 % ;

Pri Merkle Kk A #¢ b 8494038 & 04 Key-Value 4885t 847 X A4 42 P2 238 & F
A, Prik Key-Value 48485149 key % Fr A S48 & 04694048 M 5549 hash 18; FFik
Key-Value 42{83F 49 value 24 PT iS04 T & 809 3038 A 2.

4. BIBERAZR | TR T ik, PTEF kL L3

BT IRAT X ety Merkle RART LR A IR A LI 5, AP RIT Xk
Merkle JK AR B4 A S48 E AT BIE T SATLERIT R GR35,

5. ARABRAIER | R4 Frd e 7k, Prd 848 & F 44469 P ik Merkle 4K A#f £ a4
HAET 4G Value F, @-8T0RGG K35 FH; A PriE Merkle RAR L o938 S AR
R %5, RmAERTERKSFERY.

6. ARABRAIER 1 R 4 PTiE g7k, TR 838 & F TR T 459 P ik Merkle K &4
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LG BIET B4 Value 89 F4idn B 69 K3k 5 F 8 A Prid Merkle JK A4 B o 304870 & 47
W RkT, R RS FHRY.,

7. HRIERANER 1 ARG F R, FTiE Merkle #4847 Trie Ao B 22 My 84
Merkle #f % #F.

8. ARIERAIE R 7 FriL 497 ik, ik Merkle JR AT 4 Merkle Patricia Tree 4k 24t

9. WRBAAIZR | Tty ik, PTESAE A A LevelDB 4438 &; X4 & T LevelDB
A HLARE S

10. ARIBRA)ZR 9 PTik 6y 7 ik, Prif 4048 5 A BT LevelDB A 49 Rocksdb #4045
JE-.

11. ARABRFIZR 1 Bridegorik, Prid % BAURA A B o AR 0935 5 e 4e,
BAEMRES, L¥, BRGOIAR MG BMAR G LB, T AR
& A A AT L 049 B AR AR 63k B A

12. — AP BT R340 0 BAHEE, ik K3 eE 00 0K 7 R S S840 4R Merkle
IRESPTEZAE T Bt PTESAE & 046 5 BBAR G4, Pk Merkle R&RT LG 404R
PEMATITT R3kT; ATid RS FAEHAET S AESAE BT AT A K3 BTk
RE a4

B AR, 5 T IESAE B P 094 — R B ATSAR AR R T SR LA T, AR AT
R B ARSAR A Y AR A R T — IR A R ST AL 6 Rk S R T AT R
S5 R AAE A6 G, P, AT Bie fME A KT Ak K3k 5 K A] 49 K3k 5 16 R
14;

S EARR, & h 5 T B 06 R8T 2 69 B 47 X3k 69 Merkle R&EH, FHRMATIL
89 Rk 5N F AR 4506 FE 69 B AREAE T &, JFREREPTE B ARSAE T B0 Rk
TG A P T e A

SRR, 85 PR Kk K] &6 SA R 3k 5 2 56 K3k g Merkle JKAE#HT,
B RABAFITEY Lk 5 /T AR B AL HAR T 5, A ERI IR T SAPTL B
RBAE AR, I E AT B AREAR A0 T — R A

13. ARIEARAI R 12 Frik 693K F, Pk sl k.

o R PTE R 35 R 694 RIA) A FF R, AR R k5 XA 494 5% 48, #1584 P
7 E e A

So RPTA R 3k 5 R ) 49 A& R 8] A H R, F Pk X3k 5 X ] 49 4 5% B AR5 Tk R 3k
HE 04 X3k 5 1830 K b Fo A PR B F 06 A
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14, RIBAFIFZRK 12 ik 98 E, PriE 448 & A Key-Value 2048 & ;

Fir ik Merkle JK A3 £ 6930389 504 Key-Value 4E{AXT 447 X A2 BT 2 S8 B
HF, PPk Key-Value 4818%F 49 key 2 Frik 44358 & L4049 4048 A 49 hash 1, FFik
Key-Value 428184 69 value 4 PTid SL4E 1 & @869 5038 M .

15. RFBRFIZRK 12 rid 08 E, PR EiT a4

AFITARR, BRI R Merkle RAERT LR A SR LA 09 HABT 5 APTER
# X 349 Merkle SR AR 2K £ B3 BT 08B SAFCHTE RIT R R R 5,

16. HRIBBAFIZRK 12 K 15 FTE R, AR 4038 & P 74469 FTiE Merkle IR ¢
LRI B4 Value F, EATRAG R 5 FH; H P Merkle KRAH L5848 &
AFRE R3S, RmEiE RS FERF.

17. ABRBERFIEK 12 8 15 FFAMEE, A48 E P R T 456 FTiE Merkle JK
At L4448 546G Value 69 G445 B 49 R 3R 5 FHL; A Brid Merkle SR AHF L a3y
EATIEH R k5, RAmEARERFTFEF.

18. HABBA)ZK 12 TR MR E, FTiE Merkle # 4 k& T Trie 5 3484948 45 4
&9 Merkle A4 & AF .

19. AIEAF R 18 Frikeg R E, Ak Merkle JRAH A Merkle Patricia Tree 3k &
#.

20. ARABARA) B R 12 P 6 K B, FTiA S8 & ) LevelDB 4448 & & % T LevelDB
ZRA O B S

21. ARABRFIFZR 20 BTk a9 F, PriE$dEE A KT LevelDB 44949 Rocksdb £
%

22, ARAERAIZR 12 PP 69K B, PTiE B RAAR B AR L 49 G AR 091k 5 P4,
HAEMRES; A, RGO L AEANR LB, 5T AIKGH
P& B AR BL 6 B AR NI 615 B AR

23. —MeFiRE, i

AL 38 2%

F T A4 4 32 B2 5T PAT IR 409 G 255

Hoob, Prif 428 B8 WIEATAT I T PATHE A E AR A E R 1-11 PE—RPTE
87 k.

24, —API AT R AR, L EEHA T IS, S E T, maRsaa
W R PITH R IR A|ZR 1-11 PAE—T L F R4 TR,

26



PCT/CN2020/072030

WO 2020/258856

1/4

I &
191els L [4 ¢oe)s L [4
aneA pus-Aay | XYoid onea pus-Aay | Xgoid
TR Ll TL Ll
i T
SN[EA | J] 2| P]2]9]® L19S|P[€]T[1]|0] XTaId
ERTS
€a1eISs G9E6 [4 ’ ep 0 [91e)s Geel [4
aneA pua-Aay | X1RIJ SPON XN 1qquu pareys | Xyold anfeA pus-Koy | xyeId
¥ Ll LWk &L
Te P o] I
SN[BA [ Olq)'[ 6] 8] L] 9[S|v[E)C[T]|0] XPoId
BN R
[ Le 0
SPON XN o[qqmu pareys | Xgold
s




PCT/CN2020/072030

2/4

(4
porels L oS L [4
onfep | pue-Loy onfep [ puo-Aay | X§od
TEEE TEET
o o] 1
W NUNHERECE NERREMAANERE
N ¥
[T 59¢€6 [4
onfep | pue-Aoy | XgoId
7 gt e
£918]S [ [4 £P 0
onjeA | pud-Aoy | Xyaid 9PONTX°N | a]qqmu paleys | X§aid
TEL TLHEF
4 o1 o » o] 1
Jlo|pofale|6]8[L|9IS|¥IEITIT]0 onfeA [J o[qle[ 6| 8[L|9SIFIEIT]|T]|O|XYoId
TEEY T LI
) [e 0 ® Le 0
SPON JX°N | oJqqIu poreys | Xgoid SPON IXoN | 9[qquu paleys | Xyoid
TEW o Pw«
T WA Wex g2 20 WA e ¥

¥ X [+N°0[d

WO 2020/258856

¥t X1 NAPOId




WO 2020/258856 PCT/CN2020/072030

3/4

B PR IR B b A — R B AR IR A R R T R R A S AT
, FEPTE B TR T A LSS £ T — R FE e SR St
LA R 35 [X 8]

N\ 302

A

AT R R 5 R A AFAEREE; LT, PrRE40E Ma
AR T AT R 5 XA 69 K55 16 A

~ 304

A 4

B 5 PR E A Rt 8 B AR Sk tgMerk ledk &, FHK
BT ST T AR G A A B AR 5, Frags) [ 308
G P iR B ARELIE T B8 R 3R 45 BCA BT ik 2 45 16 A

\ 4
B 5 PR R e KA F 4 &4 K35 st 569 R 3k 4gMerklesdk
AR, BRBAFICH RSN THRESETAAGHIET 5, FH

~ 310
HRIVGEIET SAITE B ARG T, £ 2L B ARIES
f# e T —RELIE AR
A 3
2%
P
A 24 0 N5 FBEBABE
LT R ARG T R ek 0 A
WEE WEE
o F it

A 4



WO 2020/258856 PCT/CN2020/072030

4/4
[ AT X 34509 04k

BAEE E SO

R ARS501 & BB 502 EASAEH 503

B 5



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2020/072030

A. CLASSIFICATION OF SUBJECT MATTER

GO6F 16/21(2019.01)i; GO6F 16/22(2019.01)i; GO6F 16/27(2019.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, WPL, EPODOC, CNKI, IEEE: X {8, A&, 4, B2, Fif, BR/R, RS, T8, mf14, B{E, #, block, chain,
status, hierarchical, multi w level, storage, Merkle, Merkel, MPT, identify, migration, threshold, key

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 110347660 A (ALIBABA GROUP HOLDING LIMITED) 18 October 2019 (2019-10-18)

claims 1-24

1-24

PX CN 110334154 A (ALIBABA GROUP HOLDING LIMITED) 15 October 2019 (2019-10-15)

claims 1-20

1-24

CN 109144414 A (ALIBABA GROUP HOLDING LIMITED) 04 January 2019 (2019-01-04)
description, paragraphs [0045]-[0062] and [0091]-[0092]

1-24

CN 109684333 A (HANGZHOU FUZAMEI TECHNOLOGY CO., LTD.) 26 April 2019 1-24
(2019-04-26)

description, paragraphs [0002], [0037]

CN 109559234 A (HANGZHOU FUZAMEI TECHNOLOGY CO., LTD.) 02 April 2019
(2019-04-02)
entire document

1-24

CN 109756573 A (SUZHOU LIANDU CULTURE MEDIA CO., LTD.) 14 May 2019
(2019-05-14)
entire document

1-24

CN 108282474 A (SHANDONG UNIVERSITY) 13 July 2018 (2018-07-13)
entire document

1-24

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «T™ later document published after the international filing date or priority

«“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“g~ earlier application or patent but published on or after the international ~ «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step

«[» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) ) o considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p”  document published prior to the international filing date but later than  « g+ Jocument member of the same patent family

the priority date claimed

Date of the actual completion of the international search

28 March 2020

Date of mailing of the international search report

13 April 2020

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2020/072030

. Pat(.ant document Publication date Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
CN 110347660 A 18 October 2019 None
CN 110334154 A 15 October 2019 None

CN 109144414 A 04 January 2019 us 2020034311 Al 30 January 2020

WO 2020023843 Al 30 Janunary 2020
CN 109684333 A 26 April 2019 None
CN 109559234 A 02 April 2019 None
CN 109756573 A 14 May 2019 None
CN 108282474 A 13 July 2018 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFre R R &

[ R g =
PCT/CN2020/072030

A EEAST A

GOBF 16/21(2019.01)1; GO6F 16/22(2019.01) i

IR IR S A 2

GO6F 16/27(2019.01) 1

(IPC) BRF [ I 4 IR B 28 2 SN IPC P i 7328

B. e E

TR KRR ARBR LSOk (BRI PR R S 25 5)
GO6F

AL A AR AU A 09 B AR IR PR BE SCHR LA AR AR 2R SCR

CNPAT, WPI, EPODOC, CNKI,
%, block, chain, status, hierarchical,
tion, threshold, key

7 E P R B R B T EIEE GUEE AR, FERNRRE o) )
IEEE: RIRgE, RE&, D, 2%, 17,

multi w level,

MoK, XS, iT%, Im7HE, WA

storage, Merkle, Merkel, MPT, identify, migra—

c. X H
% B* SR, BN, JEIMHEEE P IIETGIESS
PX CN 110347660 A (FEEEEFERERAE) 20195 105 18H (2019 - 10 - 18) 1-24
R E R 1-24
PX CN 110334154 A (FEEEEFHEBRERAT) 20195 108 15H (2019 - 10 - 15) 1-24
BRI E R 1-20
Y CN 109144414 A (FEEEEFEBRERAT) 201954 15 4H (2019 -01 - 04) 1-24
1 EE 8 [0045]-[0062], [0091]-[0092] Bk
Y CN 109684333 A (BiMEZERHHERAT) 20194F 48 26H (2019 - 04 - 26) 1-24
PR 0002], [0037]B:
A CN 109559234 A (BiMEERHERAF) 20197 45 2H (2019 - 04 - 02) 1-24
A3
A CN 109756573 A (TN CEHERAT) 20195 55 14H (2019 - 05 - 14) 1-24
A3
A CN 108282474 A (lLZRK2%) 20184 7H 13H (2018-07 - 13) 1-24
£
TS S R Ly N TR R
B F S pE R AR R AL “r” EEF'*EH/WE%?FXEIZE/A » S5 EEATERAL, B4 TR
err DR B AR T R K LI BURTEHITE S S
“g” 7B brHE B SR JEAARRTE S BiE s A “x” %i’vggg%%%ﬂ%%@%%%ﬁﬁi# B ERRF RN R
“L” TTRRIIML e SRR IR RS, SRR S — R e 5 .
N PR “yr7 SERIFESCRISIH, A NSSH—REREEZRERLME S
{9 S E A1 sk PRk s R e R it Iy G L S 1
“0” /&&D%’\ﬂ: (. VR A 7 A TR S _ AARnarEtt
«pn 3G B e IER I R BT sk e B SCEE & RIS AIE A

Il o 5 52 B AT H BH
20204F 35 28H

el b B 4R 2 0 4
20204 45 13H

TSA/CNR) 42 FR FIHE 25 Huhk

[ El SR RR (ISA/CN)
(b e T e X # IR R 65 100088

tEHE (86-10)62019451

2R

FLIESFE 86-(10)-53961358

PCT/ISA/210 R (55270) (20154F1H)




Rt 7 A
RFRBEERINES PCT/CN2020/072030
KBt i 3 G RIS e R R s
CN 110347660 A 20194F 105 18H o
CN 110334154 A 20194F 108 15H I
CN 109144414 A 20194F 17 4H Us 2020034311 Al 20204F 18 30H
Wwo 2020023843 Al 20204F 18 30H
CN 109684333 A 20194 47 26H ¥
CN 109559234 A 20194F 44 2H ¥
CN 109756573 A 20194 54 14H I
CN 108282474 A 20184 7H 13H ¥

PCT/1SA/210 R (FIEEFIHHE) (20156F1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report

