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Survey on Smart Contract Based on Blockchain System

FAN Ji-li LI Xiao-hua NIE Tie-zheng YU Ge

(School of Computer Science and Engineering, Northeastern University, Shenyang 110169, China)

Abstract Blockchain is a decentralized global distributed database leger. Smart contract is a piece of event-driven pro-
gram with states that runs over blockchain systems,which can take custody over digital assets. Smart contracts running
on a common platform can also implement parts of the functions of traditional applications. Development of the block-
chain provides an appropriate platform for smart contract,and smart contract plays an important role on blockchain sys-
tems. With the rapid development of blockchain platforms such as Bitcoin and Ethereum.,smart contracts have a good
development opportunity. However,applications of smart contract are still in the early stage of development.and there
are relatively few related studies. The application scenarios of smart contracts are not enough in practical application.
This paper studied programming languages and implementation technologies of smart contract, discussed and explored
the development status as well as challenges and future prospects. It described the characteristics of different develop-
ment languages and took a comparison among them. Then,it classified blockchain systems based on the running envi-
ronment of smart contract,and studied the development,deployment and running mechanism of smart contracts in vari-
ous blockchain systems. Also,this paper explored the application scope of various smart contract platforms,and took a
comprehensive comparison of different blockchain systems on smart contract development,community support and cor-
responding ecosystems, It introduced the status and challenges of smart contract research,and conducted analysis on se-
curity.scalability ,and maintainability. Finally,.it analyzed the development trend of blockchain and smart contract tech-
nology,and discussed the application scenarios in the future.
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AR, A AT LR T e R R R R, KRR
WF ¢ 5 0 2 W 9 AR 22 2 3 BN S EE L, I 22 80 1 0
RAWKER, XYEE 00 J& — B R AR 09 53 A0 XA 4l
BE XA AR R I R G Y, BN AL BE 8590 5% 4 Al
25 AT LIS S AL & IL s IF BT P LT T A
AMAERARTES,

H 10 45 B2 8T 0 X LBt RS - B4R T (Biteoin) L LAK
P (Ethereum) | # 24 ik A (Hyperledger) | Zcash, EOS,
Quorum, Parity, Litecoin, Corda %, F v, H 45 M .| Litecoin,
Zeash J& FINE RN R G ; LLKY; %Ik A, EOS, Parity %5
RO Y B T CE BT A Ak,

X M 1 2 GEfE fb e AR AT LA 3 AR B

DX st 10— 37148 1M

DXHEE 2. 0— HFH T EHEEYL;

X HEE 3. 0— M DAOCK H4f B A4 21 . DAC(KX
Yok B E A RD Bl IX Sttt & R (BT VHE )

BEEA A EH e g i AN R FEAM ¥ S
(Extropy Institute) M EFJLF 5 EBEM FE &, B iES 4
B S — B AR i B A RS B AT — A R
M H S ERAZ 0 REIERE RA R IF . W
TR K B AT IR B R BRI B RE A 20T IR 15 ) R AT Y
N . AR RGEARAT B RS RUR Ok 2 1 N R
B X BB DL KB e A 2909 B B, K BB BOR B AR B &
AL ARG A BT IR 2 S, M TS 4
AlE 2 B BE A 29 BOR BRI I H TR A M 32 2 R4 L OF LRI
THPERGTTHY . FEEAAE L XIEE RS LY
T LR EA N RGEA LR kA, LR Y & —14
TFUR 1 32 R B8 & 20 T AE A9 2 2R X HegE 7 5097, 2 Vitalik
Buterin 7 2013 4E 32 WHRF T & B J3 A i 1y, Hlm T 3%
AP RERE AN, R AE R RERS. F
B e A 29,78 LR I L] DL #EEAT ] 25 ok 19 i T
R MEA (Hyperledger Fabric) J&— A~ b #8 & i& lb v FH 4 7T
X B I 9 R G, LA R A R TG kR E M, S
P 2 B AR B 2 M R S 2 CRE) R AT 4 3k 09 IR 55, T 4
P - H 13 Fabric B RGP R,

2 RREPHEEANIES

2.1 HEBESHES

T EMERREA RIS B e LTRSS E
BRI LT AE T IA K R4, a4 ) A A A
RO LA TR LA B LK 35 LB R K AR | Parity, Zcash 55, M 4 2
W ERUEBITHE S IE GG Lo A A B R
SEA T N IRIE A A RT3 B, D BRI RG] DL A i
95 3T HERR B9 R AE RS (Opeode) e 52 8L ] 40 1Y 32 5 2 5 . He
QO B R TR R O B BT AR A5 R XA RRRCH LR T A R
GO, UKD~ FER E RIS W RS AT
BB RERNEREEEEEN. UK RERMLIKY

il

T

AL (Ethereum Virtual Machine, EVM)™, & 29 {4 7% 1
EVM WiBizf7. UKGTH P EESRE Fies AR
I il EVM FA5 817, M PR A S 4k o — il B R
ARG 2, EAE Docker 5 #48 FE HB AT1E 5 QR ik
&2, A& AR L AME T R B 5 TS . 25
B g B A O PR IR FT A i Docker 85 1%, LIS 2816 Wiz 734 55,
DIEAEFF K H B Kadena Wi H 2 t — A AT S B9 B BE & 24 &
G, LhDRUE 75 Ml N FH 32 5 i AT A R o AT L L R R B
AR YR 4B T, EMHNREES Pact Z2IEE
RIEBHFM,

Bl B R 58 A, o 46 R % e B 1B E B LR i B R
BLE T R S A% 1 00 R A% S AT o] 5 4 B 48, 1 4n, — Fp
G FEIE H P A S EIE A i, goto A5, JF HLRES VT B
B iYL 1 D0 AT DL S S A A AT AR 2 A g AR L RO X R 4
RiEE BRI AR,

T AR X 3 2KIE T I LA LRSS

R RGEAH L AW AE S, IR ST EVM
MERREGATERM T EREALHITRIES  HIL R
FHERZRMEMNRBEEST . AR SCH LR TR LR Y A
Bl RN AR RS AET R EBET .

2.2 BETHKXES

VORIV AR O 55 2 — i 35 M A 1 338 D 22 20 iy 2
TIEE BT RS R 28 5t AR A6 25 28 5 fa s (UTXO)
1 4 72 I AR (Locking Seript) Al fi# 8 i) 4< (Unlocking Seript) ,
B AR B T AR B L T A 0 AR 0 T AR M A T ke Tl
B UTXO b8 A BT i o 09 2 0 i 0 S0 4. 4 — %2
Gy AT A UTXO {9 i 855 B A< 485 8 I AR [5) B R4 T
HRHE AT 25 2 Ctrue/false) € H 8 % 258 & 2 & &2 L AT
M

WA B B AR AR R LT AR A7
AR S B Y HAAT AT AR TR B R AL B, AR R S B O
YERD 43 Jp o o TR AR R BRAE R LB AL
BHEREFE, FCPE KR OP_DUP %8 T E 48
A, WARAR R R 8 & IE F & R BRVERD AN B & 16 35 R
52 2% W TR T D e L AN RT AT B A B b T I e S B
A5 Ji PR3 S50 T PR PR B A S Y A AR AT L AR T AR
X F A PR Y BRAT BB RO AR S 0 AT 2 AL R R T X AT g AR AR
T 09 %2 4 M E A7 36 01 . BB 4% B Lk I 1l M0 A T 1) 77 4 8% 2 1l
HIHA .

R T R A I R 2058 5 AL TR = i “ A sk = A 4
W 5 (P2PKH) " A4 58 14 it 007, B B A vh A — A
3B B A (L CHG AR T b k) A 400 e 38 a5 2 B KT Rz A
BT B i B A AR SR B E, . P A A B
AT — A Gy BlE AR TT LR R

OP_DUP OP_HASHI160 (B Public Key Hash) OP _
EQUALVERIFY OP_CHECKSIG
Hrf B Public Key Hash A B AW A . BHP B
il B % 2 58 By I A B B OB BT 8 4 S B I e
WA
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(B Signature) (B Public Key)

FeRs i R G i1y SR R B A 5 80 WA G LT R
B E AR

(B Signature) (B Public Key) OP_DUP OP_HASHI160
(B Public Key Hash) OP_EQUALVERIFY OP_CHECKSIG

T TE A AS B A B T AT R S R E B AL
AR,

2.3 DAY EREEERIES

MTHETmERNARESARSERREHE. BTSNk
BAZ SR AR, RGEH TR m AN, Wit Vi-
talik Buterin #fit th T R B R €41l 5 W LR B B Be & 4 °F
B URDIETERGALCHITRES, HILREITH
KRERMBEHNRBES. BT, DRIREE T 2 gt s.
Serpent®® Fl Solidity*?", Solidity 7F #& ¥ [ 2K L T Java-
Script, W R LK B MHFN TG A HBIEST . ERAAHE
4 IT & SCHRY s Serpent 15 F K BLT Python 185 . H & 7 15 1
Frrk. LRYTH 24248 T Mutan™ il LLL 3% 3 . Mutan 22
T CHEFE N —FmgUE 5 (HiXE F C T WA 15 1 4
PHLLLIES C K. BIor M EB T & ki .

2.3.1 Solidity # %

Solidity J& — B “ T8 [a] A 24 7 (3l 1 1] XF 52 ) 09 185 9% 4 F2 1
HoEREIINREEITE EVM LR e & m it i,
BB JavaScript, I H S RFid 288 4R JELI R P B
SE AL, H Solidity WA H AR 1935 5 Rk

DRI 0 B4 26 B —— Address, 8AT7E AR LR
REG A e — DR R I Ik PP —— & 290Kk P 8L T Ah ik
P A AR LI A 20 AT R B E 7. PR, Solidi-
ty W T TE LA bk iy Address,

) RIGW AR AW, EAEHIEE A, R AR Y e U
W15 9 A 4 % BT OC &R L SCFS BT R] LLAE 9 3E )
ZJE.

3) I b B HE A7t 5 2 : Memory (PN A7 59 il Storage (FF A
B, Memory J& Bl H Al @ G iE 7 19 748 A7 % 5 2 8 58 Bt
W, 2RIA A9 RS BRI Memory 28580 8K, 78 X B |-
HAEH Z MRS T ZEAR AL T T R, WAL &R INRER
Storage ZE A, FE JH 7 4 Bt 2o A2 v, AL AT DA Y OC 5 R0
T A6 2 B A7 % 7 5

DBCFHR T LAHE M. Payable S5 7 H A UG 2 2
R LUK T 45 B0 5% T A9 34T DL RISk B4 A5 & 29 7T LA J2
ZRE IR — BB R .

SHXFFHIRM R EAIH ., M TREEE ARILRF L
Fot K A 3, T2 ik e [l Ak B AR5 1 s AR, AT AR TE A 24
PR A B 1 — B DL A AT R

6) A% E I AT I o BRI S AR A 4 FhET D
X, Bl External, Internal, Public, Private, F 3¢ FR il p& % 5 Ik
A BEAE G 29 S L R 4k R 06 v () I A7 TR AR

Solidity I 37 #:f — SL £ X 8 BE & 2R P i 2l AR R 0 L e AT
YEF T 4 Ry i 44 25 1A, 2 20 T 4K UK S il A A OG5 8L, 4
F1sl.

F 1 HRRGHRERIET PR ER

Table 1 Special variables in smart contract programming languages
BHRE %A Eiga
msg. sender address U HT I BB R R
msg. value uint P % AT BK 3£ 8 DLK T B E (wel)
block. coinbase address LT X e By L0k g Mt
block. gaslimit uint

L {7 X BBy gas R & H

2.3.2 Serpent i&F &

M Air £4 K7 Serpent BB IEH LT Python, B & —
MELITREEBEEANHBIES, RERBIEF S 1M
o 1 XA DL BT X B BB S A B R . SRR RUAS Y G 1 4 B
CH+HFHRE  BERGE IZH AR P mE)T ., Ser-
pent 5 Python Z [0l B4R HH L (O A 1% ZRE Z A .

1) Serpent FYEUEANBER T 2°°° , & 25 & A ¥ i

2)Serpent /N % £ Decimal #{E 2 A ;

3)Serpent A~ % $F List, Dictionary DA K oAb — 86 25 25 B4 5

4) Serpent A 5 — KRB ME S, BAR-G L] Rlg X
REGWAT A A AW REGEEERAS RS, B
(Storage ZERIBRAN) AN JE K AAFFERY 5

5)Z LT Solidity, Serpent STHFRF A 748 1 1K HE & L B

Storage BI7AF & ;

6) 288l T Solidity, Serpent 1] LAffi ] extern i ) 3 4 ]
HoAl A 2, BN H A 29 38 o 2

DAERIBATE X HEE I 0 4 #2 15 5 - Serpent [7] H 3 #F
1 PIRrRAEE .

2.4 TFIWIERIEE Pact

Pact iEF XM T Haskell iEF . H THWE HiE2177F Ka-
dena KR R REG 2, BN H T LR ERE
HEA S TG .

Pact B BEA 20 th 3 #B4r#4 1K : tables, keysets ,module. &
115390 5 5% 5 29 09 B4R A7 it & 29 AR AIE DL e & 20 RS
code, ZIBFMFERHA BT EBELAWE FRRAIETE,
AN SRR ER G T 5 AR N ] 332, O Him AN s 47 T X
BE b SRR AL RIS A SR key-row FIF 2R 2R A
U5 SCRFERIHEWT 5 52 5 B8 48 e (key rotation) ; 2R 5 Tl
HH AT A

Pact & 3% 25 BT LISP & 5 , AU 45 4 F1 T bl i 43
Br AT IR A . R 4 1 — BOH R Y (E B R AR

(defun average (a b)

“take the average of a and b”
(/ (+ab)2)

FE LT average BRE U TIHHE WA B P (., X Fh
T IR AR A AT T S AL T i PR S BT RS
2.5 BAKKAZRAHNIES

R A e 29 Chaincode — % 1 Golang 4w 5 , [A) it
W S7 R H A 4 AR 05 T, W Java, Go J& i Robert Griesemer,
Rob Pike.Ken Thompson M 2007 K FHIF K. H&KE T
2009 4F 11 HIFEMIES 8 TER B8 . B4 Go BT AR
WA B R R main WP IAT. Go il H AA
PN
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1 RAFHIE R HLH B F Be 8 58 43 1 T 22 4% FHHE R BIL 4%
Go #EFH 5l AT goroutine R 523 I & ML, -6 FH 1 B 1% 3%
FIZ N,

)BT o AR XUARR 7 33k o 4 e — o B 332 2k AT 4 4
P& . BT RA 25 DT (HRE NS SCRE R 4 H A 4 2
WS AR kR R R4,

W CIBEE LH. REF WU HZAY CIEF R,
FHAMA N FEE CRBIVE.

DR, Go il F A 3 47 oAb B 5 3 55 iR
5 Java @5  Try-Catch SR [F] , 58 9 K Kk 2> 4k 2 5 5
B4R &

S)ZRFA B EL ., Go FF P AT E delete KHEF,
WATEE freeO) J7 153k BB BN AF .

2.6 FRIBEBFHIFTLE

PLEJF&EF BT LR YT EVM 1 Solidity 78 HF A& i
BRI K 2 b A R A 2918 F 22T JavaScript
BB BB OE 1L I & 5 5 F 4 48 O P 1 £ i A 0 R,
AL H Al TE F 5 Solidity #1318 im 1 5 LUK 35 Fi 28 55 A 5% 19 )&
P TREFF R E AT AR, AN H P (% Storage Ml Payable J&
PR T AR W AR RN N £ i & . Solidity 3 HF
WAL R RS S AR AT I 5 B R T R

Fb AR TR0 AS 2 B 48 4 A0S T8 43, SR 4 4 R i it
200 A, IF & H AR 28 5y 2 3 0K A 1 4 5, T & U B AR
NG ER T A ) R s ) X R4 0T 3 0 AT R R R A R
Y NITE S AR S RTRSE WG TR NG B nr N =R X187 N S E
B A B A L RE A% S B 0B B A R AR F T AR A A B
BT R B B AL A T Solidity , W FH VI Bl 2 —

Pact i F MAFHH Z M, Z AFTHAIES B . BMW
FRAE R i A X 2 BB AT 7 K P h LA keyset 244
iEAE L BB SE LT A S M . B TR BES
249 Gy BT S5 I s A 1) L R U R L 3205 R AR B R e AR
G I 45 R U3 B R L M L L b 4 G R AL R D T
SAE X HE S RE S 24, Pact B RS AW BB R T IX B
b 138 4T AACHD R TN TS UE RN R 8 % 4T I, Pact
i F Solidity Sl R BT .

oA X B4 2R G800 AE A 20— RT DUR L R OE S kAT
% . W Hyperledger Fabric FY% A8 & 213 F Docker i17 , 7]
LI GO, Java i 5 #1795 ; Corda B REF LY E T Java
HEAUHL JVM 3247, 1T DAAE A Java 4646 JVM _F 38 47 09 4 F2 0
FHATIF K . GO Ml Java J& T B R 58 & 09 @ &G 5, 8
T > BE S ST BT A B 28 4 L (HX TR R & T 5 . 2 20 XE RS
Ko F2HAHT LM EF M.

#2 HEAYIHT NI

Table 2 Comparison of smart contract languages
B 2AFE  EREAME TR DB S P A
P 4 T A Bitcoin FERTE EX R & WA &Y EFTxH R B
Solidity/Serpent/Mutan/ LLL  Ethereum M R 5 T EE I K E B B a5 — &
Pact Kadena FER & R E LA THATEFRHEE ETF % — & R
Go/ Java Hyperledger AR %4 Java th 2 A .Go T K % EH & *ETFk P g3 — &
C/C++ EOS B R7%& KR E= FREEE £ Tk P L& —

3 XREPEERSANIIAKAR

WA X Pt R g, B RE A 29 1 52 EOR W] LA IR Ak
BB AT IR BT R o B AR AT 23 3 36 ik A Sis AT 3k
THRUNETMERBIT. %3502 7 A I 350X 5
Ao R R AR N B B AR . Hod,
BUAR T LK 5 1R 20 DK A S 4 i e S i 380 A B B R T 32
MERRGATA.

3 XBBE RG]

Table 3 Examples of blockchain systems

R4t i mHEA B H e N EATH HHaNiEE
Ethereum i F EVM Solidity , Serpent, Mutan
Hyperledger & A 5 Docker Golang,Java
Bitcoin iR O\ A B AT Golang, C+
Zcash o % B¢ T HFNRIEAT C++
Quorum 3R R EVM Golang
Parity 3R R EVM Solidity, Serpent, Mutan
Litecoin o % B¢ T N RIEAT Golang,C+ +
Corda BTk JVM Kotlin,Java
Sawtooth 3 F R #ON R 1B 4T Python

3.1 ARELT
WA BITIRE T 08 64 49 1 i ATE X B0 1%
i, 5 X Hege A B iy HoAb MEAR RIS R 2 7. R R &

M Kadena " iy % fE &
BAT.

DL HG AR T ZR G2 0, HL R P B 0 L3 F AR Y ik A X
BATHIEREA AR LB T R TR ZEL MR TRMES.
TERH—EL 5T, LM A B bitcoin core 4= B I H 3 1
11,385 B 2 A i A R 1 21 B, B A HP Bl B oK B AE 2R
UTXO M H AR UAS i & MAE M BUE A, ks
A BRI R, A AR A R 1 TR,

B UESE By Bt K B A A 240 A, B s 1) HR R AS A BRUAT I P
KA ZELT TS K A B A T A AR B (B Signature) Al
(B Public Key) R A+, OP_DUP Jy & il 45 4 , 4% 5 oc %
Blg @ A4, OP_HASH160 Xt 42  Jt 2 $h47 RIPEMD160 M 77
B R 4% (B Public Key Hash) A#%, OP_EQUALVERI-
FY 56 3F 4 100 A~ 52 /B 442 75 46 4% , OP_CHECKSIG % i %%
TGN A DU RS, 40 DT S W SIE B H P B A A %

BEAN L LR T A O 0] RS2 B 4% R R N B AR 52 B L in %2
WL AT E A A 7 (P2SHD i 1 #0325 (RETURN
B (BB SRR A R B AR AN F A
S B R T 3R 5 Lh A A 2 I L e A I A 1 2 3k e
WARLS U N N

Z) 1) H kS X YR T AR B R
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ARG A

(unlocking script )

A RR LR IR 5
BB A
(locking script )

N

/

~
EB Signature> <B Public Keyj \OP_DUP OP_HASH160 <B Public Key Hash> OP_EQUALVERIFY OP_CHECKS19

AR A i R R AL
A DAV [ A%

~

YEMAFET AR FHRE T, LREGRRE, 402
A S R TR

P10 A

Fig. 1 Bitcoin unlocking and locking scripts

3.2 EMWLIETT

PLK AL — A AR H B AL EVMEY R — A 58 4l
SEMYE S A ARG AE EVM S AT X AR RS . T
4 EVM [ = ZAHLH
3.2.1 gas 3 AL

TELLR ST RS, R T B 1k X Hedi 9 4 9% 5 3l sk ey 1
RGE R 51 E  J0 BR A 2R I L AT fof VT g AR 1 5 A2 0 g PR
o I ALEI L gas N BRI R BES 2 B U
I5) U A7 14 B L I LR ARLPL b 13 AT B A O R — 2
gas I biME. gas THAR MBI A N RE & 2B 17 824t T HL
il 1 e R R, — B gas 3 T2 BRI gasLimit, 432 5
A SR LR UEBOHE 1 58 4 Pk N e 4k,

3.2.2 EVM & #

EVM i L0103 8 78 P47 8 e & 298 VE T Y 25 A5 a8
Z b ST RE A AT R A R T L O i IR AR 5 4 U HR
FACHD . LG5 R AS TR T b 7 14 4 4 B A8 700, 8 e 1 1 O e
TRAETE 38 FH 9 AE K A4t S T2 B8 1 R 3 09 38 1 =X 4
ROM i, H Py A5 70 HAE A AT 70 43 591 O ik T 3 B 5% b ik 149
FAHBAM I I AR AR Z 4 K LB 4IE fRf
AR M, R T 5 Keccak-256 Wy 75 5 15 A [ fth 28 4 v 4R
VETL , £ 1 JC 2 K/ T 256 £,

EVM A& Big 7 — A RZS R 8 W RO S AL, F R4 i
TR AS (AR 4k . 458 09 0 72 fil % B, EVM 38 £7 RS 36 — a2
BR S AN AE TR A B — A RTR SRR 2 F L — AR
AT AR,

3.2.3 A#ualEEiEiriat A

LIRS R Gerh QI G A B Rk 2 5 i 8 &
29 6] £ R BOR F — R A B 8 S 80 3R & A B e L IR e AR
—HHWRE, SROT .

(0 g v A) = AGss,0.gspsvsise)

Hh o RRGRE s G KEHE 0 B L WK P E 1K,
g N gas.p N gas & .o MK P & 8.0 WG EVM
e e RIS AR R E s’ N RGHOIRE . ¢ WA gas.
A RTFRE.

B2l AT W) Bh A EVM AR TS, 6 2 57 19 & 24 K
FE A M ik A s ] DA R P SRR, iz R L BR
FE RGN gas ACHE QA gas HFER 5 A ES
RIS B AL . SR, — H gas A% /N FACAS A 8 fF
T gas, W& 7= gas 5% (Out of Gas, 00G) , 3 H gas F 4
BHWERNF WA A Y.

A LB AT RIS A T 7B — R 50 75 5 M IR B 4
TG RGERE WA T X, FELPRET P R H 4

R GURZS A UHUIRZS B9 AT A A, ISR 5 i AT
AR RRH, B R AL I BURES S F (i OOG) 1 4 45 57 A
TE B &4 R B0HE T 4

BRES AME MR ME 2 FiR,

HENRD

(PoW)

! 25 - i

> >  HRH®k !
; - — agzxy \ M) rinae \—:I |
! i

K2 FAeEAuE R
Fig. 2 Deployment of smart contract

RGN EREN . DRE S AN B NG
A5 34 (4 SampleContract. sol) ; 2) 3 i3 5 it A 24 4 13 45 X
AT SCPFHEAT 9 3%, o LR 5 U RT LLTE EVM I AL 0AT (9
FATH 5 3) i X g Y 4 RPC APT &%k A # R 5 G 8 & 2
WK BE G BRI D & Q3R 5 L e A A B
i, HEA S G M O TR 5 AR OB Y X, 57 7 4% 21
P2P %% ;5) 7 s B2l B X HL 5 %) 38 5 AT S E AL 3R L O &
21 EVM IREE AR U BE & 29 0 P ik R IXHR B
6) APT SRR R & 24 4 1 52 5 i O . 15 B 48 B & 29 Tk 7
IR e

B HEA 2R TR AR U AR R AL R 8 i RPC APT
BIEE 22 5y o JF | B0 UE 5 5% 58 5 #EAT AL 3, 9/ ) EVM S 41,
BATIRE B,
3.3 BAH|NXIET

Hyperledger Fabric X 5 R 48 th (W & 68 & A K N
Chaincode™ , Chaincode 43 N H5: 5k 1 & 48 Chaincode 132 5
Chaincode, HiT # 5 57 X B B (19 % #L, J5 35 571 57 OR A7 IR 25 F ik
AREHE I HATAL D) .
3.3.1 Chaincode

Chaincode iZ8fT7E — 1~ 52 P-4 19 Docker % 2 11, J2 5 i
AT 25 9 318 B0 0 K AR B IR A 1 — B AR ) L ]
$RACHY AE 2 Xof W AR W) i A6 3T 2028 24 /i £ R 245 (Current
State) , AT G5 R f 4R 2 B N 46 b i B AR 35 1
3.3.2 Chaincode 4 4 & #1

Chaincode 4 A #1530 5 4~ B B« 37 63 (package) . % %%
(install) \ S 4k (instantiate) . F+ % Cupgrade) M BR (delete) .
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Fig. 4 Deployment and processing of Chaincode
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