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ERABZEEEINZESMINZEREFEIRN, ZEREF EThEEH 61 & K& M5 R L
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ZRERE NSRS EXSRED S TR ZE. BB, 2L VBILERE, bh
XN EEXRET S H TG RERE, ZEREEFRENS T AT T0EE N, D
BAEIRE R NAE X LR GE N L&Y, o E R4 2352088,
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414 EREHEIE
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AT HERBFPWNER, FEEEATMUSXN —LAaRWXREN Aipx, METIEEND
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419 KPEIHE

kP EEEXRERSFEFENEERE, —RONEERIRFIOALKF, EERMK
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WA PRI B E, XIREEREE. E4MFREER, BEAEFEERAAN
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4112 it&HEE

DXEREERR 55 & T UREF & MEM KES, WA AT ST ERRMRSITEME
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B, BEEZASENTSAETENANT, BEZ I TAXENELIIR. 74
HRBIAN —BHERE, HIRFIRIETE X RIS ROEE . RN, XEREEFIER
MEESE “DEIRRMZE" DR “AANFE" (9=, Hf “DERMAZE” HAxTeiE
TN, M MEITERE N RS EHEMAITEV T U RNEFEE, " AAFE
L REDABEEANGN, IETSHAENLEREIRER, EEEEMT SIAREH
EEBURMARLITIRER, XS RFGHFEIFTHBIROILIRNG, RTFHFE $
RN A =P EFEESHNIIREE, BT RE ANHIREEAEIE PoW (Proof of
Work) T{EEIFBAH&]. PoS (Proof of Stake) REAXIFEBA#1%]. DPoS (Delegated
Proof-of—Stake) ZIEAN#SIFBANLE]. PBFT (Practical Byzantine Fault Tolerance) St
RESEREIEE,
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INFEIIKA, 20T ZEARUE T 10 BCR B B bl B8 & W 3£ B — MK AREAL 7 HIREEH
KB R PARBEHNZBLICMIINTIEMA, RIXEREE D & X1 R 8] S /5 HF
FF, BPXBRERIEEE, PRBE R EL—MENEE TR EURTAEEER
Eo XLBIEMENTHE, FNBINEEENPE, TOATE-—ENRARGDID
AT TEEMNIER, thihPoWBEEREB/MWNEN . —P2&KERN, B
RKNEANEHOXRE, 5—D2CMBBERERN, BIRIHZ H & EXREK P o IS E
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BRAGEBAHLEI =7 2011 F£ i — 4% 4 Quantum Mechanic B4 5 5 2 {7 & 1£ Bit—
coin Talk iz igHi 0, KT MITIEe, LHE UKL (Ethereum) A BB T/ %
EiZ W ARANEN RN, IBBERF T, FET PoW e KA AR = Eidid
BhHitrES, IPREHENENER, HIZHXHREFERFEOBRDHE R, PoSiC
AHXE’\]TEXTT%:F SHEFNE KSR, BMEZRBUCKEA LR, 51t
[, PoSHIEAAFHATNERRRERRIEET SEETA, MOREED SE
AR, BHEWHIEELIBES, EMEENEFTRK, B, PSSHELTHESL
ESEEEL, WTTATPEEURGFEENS X, TJU#HTPoSEE, £MEBIT 230%™
P B & A [ O B 2 1E 7 69 X SR %

FIENEUE A HIE T PoS&EX, #ERHILE— M AERTMRFKESHHZNASEE
KM SEFD, IS N NERREBBIREZH BCHREA, RESSHFI&H,
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Byzantine Fault Tolerance, PBFT) & Miguel Castro #0 Barbara Liskov £ 1999 F & H
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H=FERILIREFITEERNO—EMHIN, FRIENNEFESERENRG S, AEE
B, RIETEFDSEEBAT, RGo MBI ZMiuessE iEn E 1 STt
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X5 R %5 BaaS BT NI BN FHELRIEW S IERELTHIBRP TERE
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NFIERKXFM, BB AR—7owH @ LI E (Directed Acyclic Graph, &R
DAG), IR N Z4E. B4k, T¥ BMHANEIEE KL R, o DURTHIE N/
W=, BETFDAGHIRITHENXEXRNH S, 2 —FHMENXRERFHFHERE, HY
BREEAZXRANEIRE], AR HEE MR BURTFMEHEE, CPUARRENEFHESR
MRS, Swirlds Hashgraph & —Ffh 2300 KA IRV S R ATEGRE M, HAX
BRBEmERE (DAG), HIERHNEM, Hashgraph e A XN ARt s.
. AR, aEHENRTHELERE (ABFT) 9% 5, {15 Hashgraph7E
NEFRAEEIESE G R ENFERNE, Hashgraph 3| A7 Gossip t/MY, @id Gossip 17
WEEHSIE, ZOETEIIEMBREIE, e 7 AR RO AMEE S
23k, RIET AMItENSHIE,
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AXREMED, BREEFERNZZICRRE, —PEMUESHARKHUTXO
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PIRERE,
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SN BRIE
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R
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INRGHE, B OBEETRANRTT, BXREEEXE, BEHESBRIEUEEN
EERILWRENR T, RIEEKBN T R B 5)E R NI [ i K M,
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—PHANXRENTESASIE, FERUTESARD LENTFR. TSR
TR, SRR SREFRES, BEMN, RNTLUANTREN LENETERE
BREANVBUNER, —REETESALIENHLBUNTESARLEATAKSH
THHE; FREANHT—RERERFIBEREIENERPITENE RS NEIENE LI
BEHIEE, M AN SEBRIRENESAMITHMLET R, BEEREESNEXRER
AP ZNAE, HLREREkEZ R ARERARARINT, 2K, TEEN
AEENTIENSHUME. SALEFNRARE. SONTHSERMSIR

BEATRENREFEARFHRENL R, EXTREENNRAR SN BIENY
BRRP, FNTRZBEITHFHNEABEANIG, 2017 F, ZEEZLHNIKRILHE Parity
EHT—NERNRD, XTABRIZEZESENETRGALEER, RSB TMH
BEEIT 1L ETHURIBRERESE, RENREHANREERINRE, EXEE
B, YAATEBINA, RKREFARTEENEHNARKITRARRA—MEEF M, $
B BT RS B FT R AR FART AR 2 7 IS A2

BRI RS NMEAXBEN—TI U0 FEAR, EEZE M KIS, Hyperledger Fabric %5
0GR XRGEIN B P B2 TR A,

) UK EREESANE: MARBH— 1T RSN — RO A ARSI
THRED, MABXFRRAVNEREESWHANES, ATAREELAARERRNA, X
EEABETUHESHES (Fla0. Solidity. Serpent. LLLE) RS, FFi@idE LG
AREDTF G 7 X Rk F ﬁ‘Eé\’] EMBHLTERKEN. APBEESATRIKF B
7, SRR 85 RS # T B 51k,

2) Hyperledger Fabric 89 65K . 7E Hyperledger FabricTi B &, &EEE54H
WMERNARE 2t EFATRKSH. FHERNHN. IFRREENEHMTK
1L, HEEENTE Fabric PEBEXREW LD, BERSKAHTIE, AT o000
B, FMIUKIFHELE, Fabric EREANKEREAZ DY, AREEEANHITITETE
KALIREIFERENL P, EELM T EBESLIRN D E, Fabric W RS AR A HEL
(Chaincode), B ARGHEILFAHA L, REBNARLNARGZWHNINGE, 13T Fab-
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ic PR BESNAEZE, SERGEE. BH. RES T, APSESIA NN EI)
g2, RHETETXRESHARARRSNIEZE, ANAFAEREEZE, T EREVSE
HITX R, APEBETERBENELNSESE P,

BRI, RAARTRANMFRILATESHANZIESE T, TNEFTRLEE
RERPEER, —TREAENIFHNEMNDFEE, Z—TBREANESHIHNTESH
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1) RHFTNRES, BEREVESHEE EVM B & 78 EEHSFE

2) EEAMAES REREFER, BHEFIEVM B AEME S % EELANHEE

3) BuE BB MEIN S EEA% LEMIENTES, BNRHIESEENE
BRIz RS & N RiEes

4) BE B BHNEMISF EEAE EENNSNTIEE, REHNMPIESNHRE
B RMELREANFEE,

il

XU TASESNEL, SHhESKRESERSLE D, than, DABERIXAN
$ HELE—EAR, RNMIIHBETREHS WebAssembly fEA RS F R EHEEELN

HMRTES, XMIYBRARBNREE=E7E, NEOBIREF S EEML, &
BB NET 89 MSIR 45 i 21z 8 F EHVIRIREFTENET BE WX, EXANME
T _EFE, MEOSNE@ITHIE B K WebAssembly RIHEHEEHIESHEEEAX
F, EXANRENERE,

425 ZE[EFARIP

Z e HRXRE PR AL O RBUAMEL S, MBLRESHL AR L LG
MEERR, KRBRFBLZHRNAREBEHTEIENBREBRHRERE . XRERS
BaaS B 5 R SR AT MHRIELERL . EEARNNETHN e TiE, XRER
% BaaSIEAREHMI. MIRNE. ENMHERG L. MEFENRELX, MURTFMRE
EER. RESZTHESEAAES, REHERMNRE, SRR, EHZEMRRE
PARNEN, FEERTREEMNZNER, BEXASHNTMIRIER., K&, EER
JXPEBWEAFES HTRRIUARF N REABSBIMRP, ROMBETHRES. L
ZEEBFHTENRBRIPIGE . BT 2FIEBIFIORARPIE, BTBEXAES%
MRESNEFRIRELZ AITEFTERLUAXZABNRLRF, I TFLAFHIEMP R
HERNBNXRERGENS, SRESUENET2EEAREAEKR, FEXIEZS,
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IR AR

TR E (cryptographic hash function) M@ EEL, BIALZEEF & 5
HEEHENRASREREN, MEEDTTENNE, XEE2RESHN . £OE5
BRI AN KRB ZNRE, WMAFHH 23 FRAEE (message) B ERHE
(message digest), BREIILEEBAMNZ I REE LB SHARKE X, MD RIIE
%. RIPEMD #AE %%, AEXRFEN AL t, KA SHA3-256(Keccak256)E A E AL
SHINER, EERFBELX2EYIEEASPRANLE, HEEVABREFIRAIZH
AT,

XS R A BT FZNERERTHIENZRRELRY, EXRegED, SEH0ERE
ZRAA. RAXFIENMBEFNERALNZ SN A WERET, XR#ERS BaaS X
AZAMBEL (WECDH). #iF$LZ2E % (WECDSA) FMIEMMNEES. (WERE
ESM2) RRIFEHRE ML S,

B IERD PRI

KRR AKER RN ELZREANREFENET —EJENIONRIENTE, I $
PBEI—ESMRA RS, 1bhw. &~d. NANRSHTRE, AETEIRESTEEME
FINEMER AFIRTAMER £ RIE, PERENNBSERF N = AREKRERR P HR
WETHRE: T REXREKRY, TRAEFimd UEeE BB NXREMLZ, T
BHMEEXRE FNEEE, THEEMREENERL, I TREXRERR, Pa0EF
I DCREM BN T EHPARHRA LI ER, BAFENREENRL, AEEKE
XERgEoh, % RF0% P it N XEREE W 44 R 2 S BB T = MARIAEFI IR,

#FIUEH (Digital Certificate) XFRANFIUER, EMNEZBENFBTESMAMERZD
TBENRE, HAUEPEFLE—HBEFXH, B2 THEENEHRNRAAEGEE, MUK
UE B INEVI A X X0 X E S, AFFZHEMIZE (Public Key Infrastructure, PKI)
FAHFIER (FZ R CAIER) HTA S, ®BiSCA (Certificate Authority) HLA%E
RBERAPERRENRBEENIER, BTFMEFBENAHTENRIFNZ2BE, X
REANREETIUELN TR, X2IXREN T ST UEHEH P ARE—HIRT S
(31 %9 /=, Validate Peer, VP) 2K = (JEHIUET =, Non-Validate Peer,
NVP), EEZEHHEME SODKINRES, EBoJ ORI 733K CAHIZRKSIASEH],

NERREEHRENTARBTENRN . FIABELER S BEXHERKEEIHIA
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IS S BIATS . (EAR LS AP O LEENERY), AHXRENREH "NEHF
23 P, IERFE XM TG S IEBIEIE T, KRR
MNBRFRIELS S Tk, HFBEE—REN. 8PANFITRENEFTRE, SXE
IR EH TTHRALIEEE . REXREBEWINAZ "T2EP UL B, BtELHE
SN A& FEN,

BRBEHEEEAIEIIMA D SREFHINXRE, fla, TH8KR—1TF161 %
RAAR I EIER, SMMBEHBZTE-—ITR, MEATESIXREJIFTERSEH
h 10BN (2/3F1IN), KREFLFATFE DA TR, HERARRTSSE
E, WERGEREG, PINXKRARIEHRHEAPI (NARREFED) MNATF, APITTR
FONEARIERRABNEB R XRERESNER , REXRETUA “FHEF O
e B EREBERPHFAINET RUEIFNET R, BINERRX TR 545,
IWEPRZ5HR, MIBMED RUAS5HR,

BRAA PR

$ BRARIPAERIPOEIRET D AR ZREFHNEGRLRFRIP . ERTFTHEZR]
RIPFOEHE I R R = KK,

X RIEFHNELZRHRFPIXRAFZLIRELERA, HELNE—IHEES
Rh, —PMEHATFHTIE—TERTUMEZNARNRRENEANESHTEE, 5H
thrEsa—5, XL TUAHEIEN, BN BENEHLHFRIIF, REEH=
I ZEL 3R Rivest, shamir 1 Tauman 7£ 2001 £ & RIEH, E—fELHEELSE, DHR
MR BEERE, THEEXARENEGE, MEZFEFELEELEE— T RITHES
EEEECPEESEE. AEXEETHECHRANELEEESPEMAN LA T
DURSTH =A% 2, AT EMANTE, S2EESPHNARTEF T EECHESE
Hip, RELEHSEEXMU, EERIXBFIEOENAR: — ML EREENSENE
2, HRSEMARASBTMMEA—MAFER, TEHIIMNZE,

RZEWTNELRMWRIPBEINELRANENELRR, THEXEHANDIE
WEMHRESREERTEHEMHIVTINBE FE, BIHELZBZIE, TR
MBEEXERASENERT, dAREESBATFAN, HFESBNTFARITUES
B FAATAINIE . W0LERF MM WE R 2B R T REE B Hthit, EAR— b4
FHNMS, KFNEXERESZRE, B 2EHINEHEALS (Hierarchical Deter—
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ministic), EMATICKPBEADEAING, EBHEBBRX—0EH, BIREHLELEHE
—PNERRA, AEER—ITHEN. NUENER, ETEIMNRER—EHENFHLA,
HEERAURKBANTAEN. BERERER LK, ZFTRELTE. LK. &hH. NR
EHETHERTEREREEFHERE,

R ZEW T RSN E B (W52 5) & 6 A B 5 it A B RS2 — TR T RPH0
BETEEERMNBAIEER AR, REMITERLETREERTHVEELZEIZRE
B — R MERRIE, DUEAARTEN B — WK AR E KT RE, B S HhiAL%) o] X
BRRREE SHUIRE X8 BB UK B R 7518 X E SRS Bo

FIERRERPITXANEARONEIEONHRNZLIE ., EFRENZTLIIRER. k-
SNARK 2 Y F§ Z-Cash %R %, MIENBE—FNRGEEROSHMNET, ERUANT
NEFE—TO0SE—1 MM " (salt) " &9 n(FEAEHE XE 38 O S AR EoE
RARE—RNE, NBENERPACDSXH P, Re THEEE, THIRIEA(Zero—
Knowledge Proof), =2 H S.Goldwasser. S.Micali % C.Rackoff 7 20 42 80 F R #]3% H
o EfENSIERTEBENORIEERUEAEANEENERLT, EMIEEHEEED
BRI, FASIMRIEBNAREXN T ENETEFHTRAMERF, MXREFHERM
FRIPEIBMEZM N T HARFELRN—DEZRER, BEANNTAEERPREIRNE
=, BIDEEDPARKNRE, SFRMERPECOIXREN BN — PRI R,
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