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Research on the Progress in Cross-chain Technology of Blockchains

LI Fang, LI Zhuo-Ran, ZHAO He

(Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: With the development of blockchain technology, various blockchains with different characteristics and applications such as
Bitcoin, Ethereum, other public chains, as well as private and consortium chains coexist in large numbers. Due to the independence of
blockchains, the data communication and value transfer between existing blockchains are still facing challenges, and the problem of value
isolation gradually emerges. The cross-chain technology is an important technical means for blockchains to realize interoperability and
enhance scalability. This article systematically summarizes the achievements in the cross-chain technology field. Firstly, the requirements
of cross-chain technologies and the technical difficulties they face are analyzed. Secondly, the cross-chain technologies those are under
development are summarized and the mechanisms and implementations of 24 mainstream cross-chain technologies are introduced. Then,
the security risks of cross-chain technology are analyzed, and 12 major issues are listed. Finally, the trend of future development of
cross-chain technology is summarized and discussed.

Key words: blockchain; cross-chain protocol; consensus algorithm; value transfer; data transfer
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Poid . RATELE . A0 B A5 A X M o 3 A M 38 4 T O3 AT A R L o3 N 2R & i i A% 33 5 X %
D1 R AT N TR B R 5 1R AE BB . &l RIS SE 2 AN UK T2 .

LA L 13 (Bitcoin, [/ Bk BTC)M o Bz 45 % A3 11 by X Bl e A R AOS 4R 25 763 10 4F S0 0], 1hh 55 4% [ e B0 T
N Z XHREETI B AT 288 55 LR AR D SR T — 28 R S A A, A7 2 A3l B o B 3 S A T S R
ek IR S BT X B T B8 TR R AU MR B T A L T R A A AR AR N . T /E SRR R
(proof-of-work). #3045 K (chain). N [ %k (timestamps). Merkle # (Merkle Tree)Z& A1 550k Wil HLiHIA
T DX Y B AR B IR BE A A T LA AR SE I — P TR SRR T LA R R I 2 %
JEDX HRBEAE S SR N B TR I E R e % ATy Rk AR LR AR, KRG X R R
S THT WG — 5 1 Il R AT 55 TR 38 A DX R TG 8 e BT A 3 R ) R, A A e 783 2 A T8 FH 3 53¢ 4% 28 IX e
T H N3z 1 A

T A SREL . KRR B R W iS5 5 T S W 15, X BB 4Tk H i DB R 2 2800 H LI R %
LLK i (Ethereum, i #K ETH)PE0H 465 X Bt 4 J8 I %07 5% T UMK AU, 3 0 T R 5 4R 41— AN g i o
B R £ 20 LA BT R 26 b A IS T ) B BT 281 £ 3 35 (Ripple) PR 17— i 14 35 R 3k, Bk g 45 v 47
B K 10 T A AR RSB R, DL 2 A8 5 B WA I I); A B4 (bitcoin . cash) Ui X B K/ (BRI THE 8MB
PLE W RR B 75— E R L SEIL T g by A EOSIMR Al S 35 4 A 2N T IT B X BB IS 2
IR B IFAT 4% FN Z2 AR AL 250 W (delegated  proof of stake, fii #k DPOS) 52 i % 4i 1 g 10 TASI A Byteball!™
28 Y AR 2 X 45 W9 £ 45 1) JE 3R 18] (directed acyclic graph, fiiFk DAG)EISZ L4 A UK A 42 55 R4 A8 55 2%
AR T 2017 4F 11 W H AR A LR R Github B X HRSEAR T I [ S5 9 ST AN, I S B AR 5 0 (A 3,
JE L DX HBE ATk 1 1B R A A

DX BB T0H 1932 ) Rk AN T G 5| T A 10 R 2 TR) G AT i B R IEG L 2468 1G9 (Internet of
blockchains) A 75 7 4 48 FLHE I . MBI — ANk 190 4 4R M 2 Bt 3 X B I ) 400 ok 2 I A R I %
T 0 7 L X HRRE O R A RS SE L T SR = 5 2 5 R A #e (atomic swap)? 3L T 5 B 1Y) X B T (off-
chain)™ 75 5 AR J7 ZE 47 AE R 46 4 1302 X BB 8 6 2 1A 8 P Ol R e IX B S T AT 55 4% 6 I I 2R 5 S R vl A
R MBAR AT 29555 IR 51K T AT B 8RR MR R 5256,

AV A [ B B T BB R AR AR S SO K 5 i 5 R AR 9, 3 3 A S A R A R,
WS S B R AR I HT R RIS 2 AR SCEE 1N X B I % A AE 1 10 5 SR DL R B AR A s AT BT AR
52 VA X HURE R RS [FI B B A B B AR B 3 VY I A M B R BE T N TS 4 2 A 1) AL
I JE AR 4 7 R A S REBUR I R R A T .

1 XREMEBEFEREEAESR

X BB A [ L T X B e T 2008 4EE A LUK, B35 45 8 Hy b TR X Bt 10 AR 45 X B 1 132 T 3
Foo TR MEN AT R P AR B, X BBE B 4y T 25 8% (public blockehain) . FATH % (private blockchain) L &
%% (consortium blockchain)ix 3 KM v 2847 8 FLAT v 5 2% O AR 20,45 50T 1 pE B N B Y E A e
WOBOE . SE 40 R, SEitiAs B S5 P RO, DA B I LUK by 1228y A2 FA A B 1 58 = 5 P55 R L 1) 45 30
BB, A5 AAIIN < Bt A2 55 3548 — 52 451 PR A, G JRE AR K £ QuorumM3025: 10k B iy 2 AN WL B4 U3 R
TP R AR ) A [ [ S AL 2 2R T v AL . B B 4%, i Cordal™! Hyperledger!*®14i.

(X B 1 i 4 AR i (X ek 2 B 36 L3 (interoperability) . $2 TF T4 & ¥ (scalability) i 25 22435 R F B AE
P 248 T 2 I, DX R [R] T B I I J o S AR 5K I N A BRI 5 A, 0 DU T T 22 A A R 46 1) ST AT X 4%
B T AE BRI IZ INAE R A BE AN B B U SRR LR R 4L 55 0 X B, B 4L A — AN AL R TR B i
1722 A X P A ER X L A0 50 70 AN W3 22 T A [7) X e 90 444 00 A T 9 4, 5 B30 2 1) TS v A kAT e 7
FREG R A AR R AT AR, B A DX R IV P 3 S AN T T R AT A R 22 1 DX BB T S
B 7 SR 5 i kO B BB RE R R B0 19 B R .
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FR A H AT 3 S R AR I BT A, 1 B 1) I DA R A e I i) i A B AR DU L AL
(1) ANFRPEE 8 1) 58 7= iR G B =07 28 5y P 6 Re W SR AN [m] X Hes 1l B % 7 (R 35 7% 5 A0 e R
=R G E G WG INR T OB B O AT S AT S A TR B e A R AT A ) R B A
N S s NTTE | IV A PN 7 T TN = g ol o A Rl 7 S o
(2)  SEPLX HeiE % P 1 B S AL T Gl R 92 R AT 11 I P B X D P e 5 ST B b BIE VR 4,
FFE T XY E I B 4 B A% 38 W DL LA B 1) e AR AT D AT ORI,
(3) IO AF AR B IR A5 SR T 1 A5 DX B P i) kDA 5 X B 11 8 i 5 20195 3 e
J AEFEA R E B80S I fe B 4, il i SLARAT B 4% 1 T RE RE EARO T HG fh B I AR R A0 Bl % B
B Uy W RN s HAG OGEAE
(4)  BETHIX DB AT S A FLAE 3. DX BB K T 47 R Ak = el R A 3 U U85 D I e L R S b L T
P78 22 A v R T X R ) o R T 7 R — P DA O 2 T R, R i . EOSPPIAR:
X skl 5 A RRH TPS(REFD b BEF3 45 20) vl 8 W 7 & 44 (R 3 DA Sr /b 5 360 U1 O AT 32, BR 1K T &
U2 O AR PR B B A R m T R BR B 2 e —.
DX P I F 3 35t 10 A W 4 i DL R DX R 6 38 VR i 7 9 SR AR T B8 A A 1 3 S5 ) o R 3 20 AR B %
G BRI E HERSE B 3, LUK BT AU 45 N Buterin B 22 45 T 3 285 BE R P —— 20 iiF A BL A (notary
schemes). fll%%/rh 4 (sidechains/relays). " 754 5 (Hash-locking).
(1) AUEAPUBLE T RS — A B E A ATEN X BE A IS8T B shalad Sk R wr IR e fe o
PR A G AR EE B AT AH Y B AR, SE IR ZF 8 i 8 24 T N T A4 3 e AR 1) TR e A R AT R
AR TR LA IE A KL 43 S w4k A IE A B (centralized notary schemes) il %5 B1.45 44 /A iE A ML
il (multisig notary schemes), X 5l £E T J5 & Fl FH %00 2% B R AEBEIK AT 5 B0 AIE I A28 TE N BB A4 Hp Bl 411
B — 5 A TE N 3 [ 58 B 44 128, T BRAER R 2 F N T 368 2 PR AR A
(2)  DUBE/ gk AN B/ b Ak DU 2 P s B0 E R D B B FERE B R PRAT A X BB R R o 1 B 1) A B
A2 B BGUEEE A ()02 04 75 B (cryptographic hash tree) LA % X £k 3k (block header) Sl 36 iE 5 A 1) 5:
W ERL o FBIREERETRE
(3) MAABLE WL AEM4&EE LB ATRRE MRS A, SIS RS & S AR BAS TN A RS BENLEL s, 0F 1
HHZ LA A A E h=hash(s) K 1% 45 F 5 B;A FIl B 1B 4 & 2058 Ja BiE & A I %7~ a1 31 B 46
X I RN I 1 s, 8 BE & 20 B3 ATH B I3 =K 45 AT R [R145 B AR A 78 2X I [a] 4
W BENLEL s, A BT K A 8h iR 45 B, R 145 A
P54 ] DLy R DX HRBE A B T B 2 ) DA RS [R] X BB 2R 45 2 i) PR L4 A B SO N8 )25 1 2
FERE— 3000 R X Y 55 4% 48 R P U A8 L. H A0, B8 8E B R W AR SR 2 B R W T IS T I ) 1n) R
PEHE T R 2 HUX P 28 48 70 WA 2 WD A i =2 B AR AR R M B S R A e T 5 S LN S AR e e T 5
28 DX YU, I £ 5 R B A 1) v 280 B8 R v e A 1k

2 BEHERBERA

[X BB B AR E A AR — TR AT B0 A 4 il (0 %, 0 5 30 B 448 DR I TR) L B R T K By o A BRI B
Wi H BT 80% LA L 17 3 40 B0, Ak +— B AT (RIR 25 Bt 5 X B B AR W i3 N B 32 I 22 AR R b S A
WY Bk Z A A S5 B R e AT\ 10 42.2017 4 5 H 17 B b i (8 & b A T 50%1°1:2017 4
8 F 14 H,LAKI AT 5y 8 15 UGB Fe e POV AN 7 . FATE B . TG W At 11 50 A DT 19 22, X e 040 18 D 3 S A8

B AT S BE ) T SR BN i AR SC L 2017 7R 5 H g 43 A2k, 4 b L X B BT AR S S Peder T X B )
AR AN IS, 06) 5 5 R 1 R e 7 O 43 S 33 AT A 44
2.1 Eb4E™h XEREERTR R E SRR

2013 4 5 J1,Nolan 7% BitcoinTalk 11442 H T J5l 7% % (atomic transfers) i i P iy T 92 B0 5 7 20 5 B 5k
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TS Gy A B W) A R R 7 R T R AR R RS H (atomic swap), F M AT AR SeiE I3 45 S R S Bt
HLXT AT (delivery versus payment, & #% DVP)BUAMLAZ 55 T 4t (148 5 [ 20 A2 Wi (payment versus payment, fii #% PvP),
7 X HUBEATR, RV $5 XU 28 5 R i e A2 3R ) IS e A, 3 R AT 43 S804 0 S8 3 A58 5 WU 43 59 8 LRy 1 X e
BRI A 507 B T IX HBE b e & IR, R 75 3R 0 5 AN 0 75 1) 544 (preimage) 11 24 & 29 fil R 5% 1. %
AR A8 5y — 4528 5y Z Wi BEAL = AR R a5 & 7 BRI — R G LQ80E . BIRRE, SIS HE 28 5 R .
Nolan HIHIA T R4 ot ol TG BERR WA 75 808 I RO BSBE I — P R ZH AR FBL AT BTC 8 F2 49
2577 FE I H 0 4% (lightning network) H 32 ] T 8 40L 1 s 5 I i) 438 52 & 29 (Hashed timelock contract, i 7
HTLC).

A ) A 7 A A K ) g ) i e R LR T A 00 JF R N1 Blockstream A ] £ 2014 4F 10 H &
A1 0 11 R PR T BN S (pegged  sidechains) P2y M 4, H: AR SEEILAS [ X L 7 1) B BE A8, LA %
AT DAAE AN 56 ) 5 BE 1A 0T, S5 5 22 B BR BB A i B B AR N (two-way - peg) VR Ay 8% 1A% Lo b R 3
itlt, 52 SR A [R5 8 7= 1) S5 A 2 ML Ak, 5 4 0 o Bk R g AN 5 %o R X ) 2N 2016 4F 12 7, Blockstream
N HE— 4 R IDE R 1 5% (sidechains with strong federations) )4 & 123 75 % 7= 2 e s 51N H £ 05 56 1 £ T
2 Mk, DLk /b SR I3 T B 4 A

b F AR 2R DX B R 10 5 (R I T 6 BTC AR 5 197 25 1m0 HH B T 28 25 BK .Poon - 2015 4F 2 Uk
A5 7 TN LR 2 (lightning network) (1 5z 15124, 12 3 AR 2 38 3o 3 —Fof 39 100 S0 A5k 252 308 19X 4% 5 B0 T 97 g F0 28 4 0
AT DA E N 4 ) S AT B R A8 S A B AT DA A S 2 X BB P S I B 40 A R ) % g ST A
F+ 28,2017 4F 11 H N B P28 AE8E N 19SS 7R I o BTC I LTC M5 85 R 748 5.

Ripple %y @ 75 2015 4F 11 H & A5 ) Interledger [ iz P32 gty 17— Foft FH 1 AN [7) S A% 0 4% BIK A 3R 4848 T
H B, FE R 78 75 2 X BB K A 2 8- 28 4% 45 3 A R 48 Interledger 3 2 3% #% # (connecton) {43 5 R 4 4S5, 4
A B B S aT AL B BRSO Interledger BN R GE 4t & 3R K% R S REATIEE BUE.
Interledger BN IIAE 5 68 5 HAT - AR 7 X, Hdh R AR 2 58 g — A A TE KB 22 53l
BTG AUEN BT S5 # 45 T W0 LA R R AT 15 2 R I/ 22 4 324 Interledger s #1412 2 GE A ML)
PR AR SR FE D BUR S R A B T 4R35 A0 N W 75 B B

2016 4F 5 H, 3% [H X Bk B B R 23 7] ConsenSys it 7 BTCRelay ™8 S8l 7 LA S % LA 3 X B ¥4
(175 %6 U7 0] . BTCRelay 2 B0 75 LUK B M 4% F SRt — AN B & 29, T80 AWl 1 45 %4 Relayer 9 sk
KM BTC XYk, S8l BTC XYGKIER GE4 A1 B IUAAEFI SEIN B3 i T BTC RIBEIM AL S5 B EZE L
Merkle tree [¥]JE R A7 75 X e Sk v 7E AR = J7 th A 1A 5L 1 BTCRelay LA—Ff e v 4k 1) 7 2USE 30 T A
KBB4 2% BTC X Bk i 508 7 il .45 BTCRelay 7 J5 B RS 3 A & A5 % 53 2% AR R G A 43 FH 7 Rg
% ) A B Al R A R T BTC XBRBE iAol fF B LUK R RE A 40 1 m TR BB LMol e A,
BTCRelay 1Y% ETH 1 BTC [l (546, 1M H A RELL BTC Rt AR S ETH X HUBE (5 B, 78 X Rl iP5 5
75 3R AR A 5 1 0, B — e R R

2016 4F 6 H,Kwon 32 H T —Fh Sz HF 45 Pl X HUBERE A 15 T4 4 1 N 46 4244 Cosmost2/ 358 T 37 [X B 1 T
X 69 442 Cosmos I 4% 15 1 4 bl A% £I1 (hub) F1 43 X (zones) 41 i, 3L, 43 IX 1 Tendermintt®12 i F 1y e 254 L0
SV G SRS AT, AT B N AN ) DX B 3 SRR oy IX BRI 4 e 4 X RN X BB J5 , 450 IX 2 )l A 0 20 25 1
% 21, 130 1 % ) 308 2% 5 A3 (inter blockchain communication protocol, f&i#% I1BC)27.Cosmos B4 1 6 f
- Tendermint 3R =% IBC #pill:Tendermint j& 2014 4 Castro I Liskov =T~ 52 FH FE (5 2 25 4% (PBFT) 2141
PAR (M BLEEAE W) PoS(proof-of-stake) P01 1R AR 925 o 4 i, 31 o0 B8 41F 2 (validator) b A2 5 X He kAT % e 3 2234 5
FLUGIBC PR e T K HREEEN . BR s, A5, B QA8 A A TR S A 2.

2016 4F 11 },Wood 7 Polkadot [ i 13BN A28 T — B S M 1) 22 BE 20, U FE AR RL IR S bl 2%
5 AT (trustless) i3k 4728 B #45 « j [1).Polkadot I o fif 8 AL T RDHR 25 56 B LT 194 ol 20 A APt e Ao 440 428 )
FEH 25 40 R TR X B s O 71T B Polkadot ()2 5 J5 8 45 i 48 # (collator) . 3 7% (fisherman) . & %4 %
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(nominator) F1 46 1iF & (validator)iX 4 B 4, 43 B KA IZAT AT RE AT o 28R AIE W ARVEAT A A RS T2
FERE = X BRI A6 T A 5 5 85 {5 J7 T, Polkadot SR 4k 86 1) 5 3% R & VAT E I ZE 5, TR B P AT BE 1 X
B Sl b 2 At B 30 v AR 1) DX e e DB G U IR R A T R BT 2 5 05 . BRI Polkadot A T H R
PRE. MR OA X PEEN Al 2 4 M 45

DAY (5% 14250 B Sharding™8H 4 37 5 73.2016 4F 11 H & Aii ¥ Sharding B A SOk, 7RI 7E LUK
Vi Bz (proof of stake, iK% POS) )i, LAK Y K YA T4 4 i1 8% (main chain) 143 v (shard chain)#4
JS PR 194 2% 5 48] 7 S v, LUK I8 1 2 T 1029 100 AN 23 1 ik 2 FAE 5 45 R AA A A0 43 i b B 00 Bk S
FRE AT AR e A B AL PR S LA AR I S A 2 RS IR SRS 43 R IR A T R R
YEF I UE T RURPIRES LA B BRER 23 v 8 DX HOIRAS S8 40 Fr HoR SE I AS 5 1 IR AT i A 4 B 4R & LUK I AE 5
Fad i

B T LA A2 0 LR 5 B R LA AT RootStock P27 LA T X B b kg 1 8 e 45 20 22 48, A o bR T X B
(K 000 S L 3 A 18 7 Elementst 3V ot 0 1) 4 2 3R 4L 55 BTC IO T EE LU B B 20 FABE AT B3 IE4R 23 B 5 Tl
LiskC3*ag 1) 43415 2N T %7 65 BRS8N B Lisk 0% ; Factom SV it 4 5 by A LA K By
X By, 452 41 AN AT A% 5 f) B0 908 A7 31F 2 fik; Cordal®® e et 28 5y WUy 16 6 H AR 36 [ 8 E A A b A8 SR AIE N 36 28 5 %
P BEAT B
2.2 o bbHEm XREERHR B IS HE S R

PLK Y45 A Buterin 5 8 B8 2% & W Poon - 2017 4F 8 H 11 H3ZH T Plasmal® X Hesfd™ e ¥ i+ 1
3.Plasma Bt T —Ff DX Bl AR A ME S K A AR AN [ X B A g 3 e 1) A AR T 43 52, 13 o A s Y
BB 20D AT 5 5 B AT HE B2, SE L IX B (R 7 28 715 Plasma. LGN 2 . WTERELL 2145 . MapReduce
THRESS . T ARBE 10 2L IRHLRT bitmap-UTXO 453X 5 ANLAE PMESE L& A RFEHE . QRS R
MHCVETE A 190 4 T2 24 41 2155 Ty Bl il A5 25 K B0 JHAT T B MapReduce BAJ% #4) 745232 7 /L, Plasma
TR AT A X SR 75 42 SRR R 10 A4 40 R A ST

2018 4 1 A,Vitalik 7E Plasma FEAili B4 H T /N AI4T 1% Plasma SE8L(minimal viable plasma,fijFx MVP).
MV/PEELLE b 530V 7 050 LA B A BT RA8 5 45 0 T AT T PR 2.2018 4F 3 1, Vitalik 342 Hh & it Plasma
Cash® 7¢ Plasma JEfitlh FHEAT T LA 2% 5 < [X B 95 7= BE A 7 T 1000 1) % A 96528 5 AN T4 R, txindex I 47
fitr T Merkle B H, T S 17 fif 76 75 07 147 2.1 Merkle # % Patricia A4 7 .Plasma S BEHE 1S BNV )32 553, I
OmiseGOM- %Il i il Plasma 72 7 il 7 Ji& (¥ 25 Fp Db A 5 15 A4« Lucidity™ R Plasma #4857
DX B T IS

FEAE DUK S BRI R A1 LA R B e G 0 B v R 8 5 P e . T U A& 7 (R 5T
I DX e 47 8 L 1) B, 7 5% DR AR 38— k3 | R AT 1 CrryptoKitties X B0 w12 Hh B A2 5 7™ ot L 22 1430 7 b iy 5
F,2017 4F 11 H,Loom 15 H U F LUK T — 28 SRR« 34T KA &L Ak S i DApp 1) HE Rl 1t 1
&, RIR A Plasma b5 LUK 7 SEILYE 7= 36 8 70 AR B 98 7 22 A 10 Rl B 4R T R ik & Loom A FF R FH 1R T
AT E X YRR IK) SDK, IR LR (143 A1 2R H DApp B S G2 AT 7R LR I AN R BE B, #7245 DAppChain.
BV IRE SE T8 4 DAppChain 35 A] LA E I A # R 4 75 SR R F AR [8] f 6 R ], HA — 5 1) R

2017 4 8 H,Aion Tl F F15g U7 —Fh 22 J2 Uk (11X Hue I 2% 45 4, 4 S () X BB 2R 40 100343 A B3 45 D SURN
PRk AE Aion 2% Hhag SCT A GE7 S IR IX HRBE 2 ) FR R B RIRAE M AR A B OB IR 36 I 2 Y 4% Afon T8 i
KA T i 2 BTV 8100k s R AT VM S84, A8 5 2 i 23 T 45 1 g Alion JAE T A0 37 Sl I 4%
Hrmgs. & mfE . Boi2e M. Merkle iF BS54 P (MBS BE28 50 4% 30,1680 T Alon B RIHL(AVM)F2 45T X
PO IZ 3 1) % DL R AR S 4T I R P (R R

2017 4 8 1 29 H Eykholt % A {E Rehain (1 4 15 B P32 T Fh 3R AT ) X Bt 2 5 199 4, 100 92 S Bl 1L
YRR AL 2 X P 7 & Rehain 3R A RhoVM B2 SUHLYE 28 it & 20 91 R 30T 51 38, 8 3 5 X 44 25 1)
(namespace),ffi RhoVM &A™ S AT DUTE iy 48 25 [A] o T X Bt B IR R BT 2 B8 A 20.Rehain (18N 1y 4 =
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A B AR ST I AT AR HSE A, S 22 B 0 4% 45 44

2017 4 11 J,Block Collider 3 1181y gt 1 3L 2 AN AN ] [X He e (1) 43 A5 20K AR 45 X Bk Ji 1= Block
Collider )X B ph BT N B A DX HCEE 1) R S 41 A T, I 2 T AR TR IL iR B0t T —FP Proof of Distance )
LR AR i T B A R A e e A [ X M (1 4 1, Block Collider AR LIS HEAT 5. BARERIBE S 4. AT 5 N
A5 PE Block Collider &A% 25 26 % 5E BTC,ETH 25 6 FhIX HRBE 8 N, TR T 4 B 304t IX Bkt 11
T 3 o 5 5 0 T S 2 A RN

2017 4F 11 /1 24 H,NanoM A 11 2 1A 48 7 — i3k T X He i b (block-lattice) 45 44 4 b 2 % 1, JL4% ¢4 ¢
FAREANK AT 1 L DXCHUBE (O %) KA SR AR K P (9738 5 5 42 8007 50, AT ) i 22 4 199 45 45 7 .Nano. [ R
BRRE RTINSk 2 DXL ) P 0 0 DK 2 R WSO AE B LA B e 28 A T 1 PR DX B gt A% TE 7 5 R e X B
HE R T 2 M 35K 1 X i X 45 M) AN TR, Nano SEIL T 28 5y 1) 57 20 BT, LA 552 /N T 50 e ik S 75 1 D 4t i (128
Rl

Zcash(ZEC) FH B\ JF & Hi XCAT (38 X J5 128 5) T HIO sE i 7 ZEC I BTC 2 Jil i) 4 B J5 728 5 ;
Bancor™ L T G & L1 Mt T — A BEHE MK 2 o0 AL T B 1 (liquidity) I 4%, S BB 6 T 7 1 X e % 7 1)
G N 50,45 OneLedger®243 (i — 25 b R 45 55 [X B 28 45 1063 1) i e 77 2 3000 D0 e e N &% S FAAT e L 16
BER AT BE, JE I R R U 5 A R R S
2.3 BEHRAMRLE

BV B RE R AR IC AL T R e i A5 P 3 A S BE R AR H AT A A A T B SR A AR, 5 IE AR R sl A X B
TR o T Ji J53 5 S 56 o B, 3 8 56 4% S U5 28 v i 2 H ) 25 T T e 4 A FH B AR R R I R I B R 1) %
APk RUEEL PRRE. TR URIHFEAE 5 TR R ) VTS B R E N A TE 0 R PR IR R, iR R R
A Sy Sl P IS A O R R AR 5, A R R IX e ) B, A T AT R A X Bl ) I 4 I R R
ARAE T F—4E AT 40 28R 1 ILR T SIS EEROR I3 B ], MBS s B &« T BTC X Husif
[ETH X HBE A HE™ BREHLH 20 LN EE (h gk )/ A5 802 AE AR Pl 95 55 0 B R 50 N B s 4/
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Table 1 Summary of cross-chain technology
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