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CHAPTER 2

PARSRAT R BAEHIATOR Z 72 5 SHRIL L. A MERIN ER AR BEE, F Liquid BTH 584 2 ARJT
W, I A A LSRR CIDGE/N (CTSC-SIG) , Wall)™ Rablk X AR Z 4 # #ik 2 5 Liquid
TiH S,

e GitHub 7
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2.1 IMRECE

R

SZRRT LG DL RAUEPERE A/ NG o - R0 14 222 R T BRI AEINS , T O A5 0 B W] BT 2L
e o 245 AP

2.1.1 #}E Rust JRiFINE

Liquid &8 & 2 EE R 32K Rust 155 9% dr ruste RAUBAIZVEBITH cargo, HIYZORRA
FRTEEES 1.50.0. ARBLATAARZHT ruste ]t cargo, W[E% FAIBHIFTLHE:
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o XF Mac 5 Linux fJ P, #1ELuGHHATA T4

# W Be B3 rustup, rustup £ H I H I rustc K cargo
curl --proto '=https' --tlsvl.2 -sSf https://sh.rustup.rs | sh

o XFF 32 i Windows 7, M ILAL FakZe%s 32 AR ZERFE Y .
o XFF 64 fif Windows 7, M ILAL R ok 2638 64 A ZE R .
WIR BRI 2e%55d ruste & cargo, (HZARABRARMRARER, ] AE 2 rh AT DA R iy -4 7 5 3

rustup update

LESERIE, A WIHATA T 2 WIE B ZE4E IEH AR ) ruste X cargo:

rustc --version

cargo —-version

BEANTE B VAR T AL

rustup toolchain install nightly
rustup target add wasm32-unknown-unknown
rustup component add rust-src

rustup component add rustc-dev

R

H1 T Liquid {1 708 H § M ATRER Rust B ERHE, PIAER BN 520K nightly UARH) ruste . {H
SR LU H AT C 28 2 BN AE Rust WTH H, HICHATSEMEE 5. BEH Rust 55 A0 E, X205
PEAAFA R E R

R

P A TR TAR P R W2 T $HOME/ cargo/bin H3X'R, fdfi rustc . cargo J rustup 5. N7 HEMEN],
s 2K $HOME/ cargo/bin FSRINAZIEAE RSN PATH PREGAS . FEZRE R T, rustup 225 A 30
L PATH PRBAR R, (HREMTARERN, %I e e RN, 2% ruste B cargo JLIRIEFIATHS, ]
e 2T BN B B LI AL

WSR2 1 W 25 T3R5 1R Rustup ‘B H 5%, 152% Rustup S0 20061 B BIEHR IR
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iyt Liquid R8G9 R R v 75 2T O = Ir MO, A5 U T 4 LR IEH I crates.do BT BB,
W IELA TR RN cargo BB

# Uit cargo BB XMF, HRANHE
vim $HOME/.cargo/config

FEAERCESCOF A AR A

[source.crates-io]

registry = "https://github.com/rust-lang/crates.io-index"
replace-with = 'ustc'

[source.ustc]

registry = "git://mirrors.ustc.edu.cn/crates.io-index"

2.1.2 %% cargo-liquid

cargo-liquid I THIBNTF 4 Liquid AL R AT LI, 1EAMPHTONF i 9908

cargo install --git https://github.com/WeBankBlockchain/cargo-liquid --tag v1.0.0-rcl --

—force

b 958
HRYEIEEiE GitHub, W% 4T cargo install --git https://gitee.com/WeBankBlockchain/
cargo-liquid --tag v1.0.0-rcl --force Ay T40%E.

2.1.3 2% Binaryen (T[3%)
Binaryen i H H0.#5 T — &% Wasm FATRSAMT LA TH, Hrfil wasn-opt % THAYE Liquid 8R4

Ak R . F AT Binaryen (UM T a2, WS I OO, AR T O HAE A
GEEAFNS Y 23 13 22 07 2K

2.2 Hello World!

PR N TR EAF MR Liquid #ATRIBEAZ0TT A, FRATEIVEBURRIS % Rust 151 #0054
Rust 5 AR, JUHARAT. Azav R, etk 45 ¢ B

AR AR EL) HelloWorld S22 R0, 35 Bl Podi i Sr %) Liquid A2 E IR,

2.2. Hello World! 7
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#!1[cfg attr(not(feature = "std"), no_std)]

use liquid::storage;

use liquid_lang as liquid;

#[liquid: :contract]
mod hello_world {

use super::*;

#[liquid(storage)]
struct HelloWorld {

name: storage::Value<String>,

#[liquid(methods)]
impl HelloWorld {
pub fn new(&mut self) {

self .name.initialize(String: :from("Alice"));

pub fn get(&self) -> String {

self.name.clone()

pub fn set(&mut self, name: String) {

self .name.set (name)

#lcfg(test)]
mod tests {

use super: :*;

#[test]
fn get_works() {
let contract = HelloWorld: :new();

assert_eq! (contract.get(), "Alice");

#[test]

(Q3)
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(8:EW)

fn set_works() {

let mut contract = HelloWorld::new();

let new_name = String::from("Bob");
contract.set(new_name.clone());

assert_eq! (contract.get(), "Bob");

AR RE A LR T BT G A TR R TR T 2 Ml 2y — &, FEART PRSI A

i

7\

10
11
12

13

#![cfg _attr(not(feature = "std"), no_std)]

cfg_attr ;2 Rust i F TN ERIEZ —. BATRI T mgFEas &, A HmiEnscaimn std Fidk,
WIEA RE Bl WS no_std J@ M, BT Liquid %A 2900 H T L AMAT RIS A 84T YTEA Lz
Freponiluln fims, Liquid 2 H3IEM std Rtk R, UHESY ATE R BEEIRZ -5 8 st Ty
Wasm AF0F ), std FRARFei], BEiy no_std FpH=F9¢ B 3hE .

T Wasm FEINLEATHS RS MR , XF Rust 15 5 bRiE R LRI A 523 IR 2 ) no_std
FEPEDAVPRIER B A A0S BENS B Wasm FERIMLINAT. MR, SFEARZFT BTl H B}, Liquid
HAA B Wasm #a0F 51, 10242 T HE A B 3a TR T $0AT 3 SeiE, IR AN 2 ik R i

5 23 17

use liquid::storage;

use liquid_lang as liquid;

FIARE AT FA liquid_lang FEHFHEMA N liquid, [FE—HFA liquid_lang FEHH)
storage ik, liquid_lang J# /& Liquid fR%LALERS, Liquid HAiE 2 FrtE iz FEsc By, i
storage MIHUG IKEERIRAS B G HE - T T84, 2 U BB A ZRAEL & I b AR ) Ak o

2 10~13 47

#[liquid(storage)]
struct HelloWorld {

name: storage::Value<String>,

LA T E X HelloWorld £24HPIRASAE &, ARASZE B i A 7 A IRIUBE IR A7l PR A DRAT
LA, HelloWorld 259 R — 44470 “name” MPRESALR, HHRAUNFAFHI2EA String,

2.2.

Hello World! 9
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@%E%ﬁﬁ%%%ﬁﬁi%ﬂﬁ%ﬁﬁﬁ%%ﬁSum%,W%ﬁﬁﬁ?%ﬁ@%swmwwhhe
H, HZ X T AR TSRS S A —

2 15~28 47

#[liquid(methods)]
impl HelloWorld {
pub fn new(&mut self) {

self .name.initialize(String::from("Alice"));

pub fn get(&self) -> String {

self .name.clone()

pub fn set(&mut self, name: String) {

self .name.set (name)

AT T E X HelloWorld & 2YME 2105k B G LT IR NI %, BIATR o %A
A, Mo

— new Jy &N HelloWorld SR AL, HI3E BRI SAE G LTS I BT, /mOIH new J5ik
DAERARRPIREE & name BYNZERIIGA N TAFH “Alice”;

— get JEMTHRREAL R name HPAY AR 0] 2 I #
— set JPREORIM A HHALE NP2, HRPIRESZE R nane MAFBECNIZSEL.
2 30~48 17

#lcfg(test)]
mod tests {

use super: :*;

#[test]
fn get_works() {
let contract = HelloWorld::new();

assert_eq! (contract.get(), "Alice");

#[test]
fn set_works() {
let mut contract = HelloWorld::new();

G¥E))

10
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(£E E30)
43
14 let new_name = String::from("Bob");
45 contract.set(new_name.clone());
46 assert_eq! (contract.get(), "Bob");
a7 }
48 }

AT 495 HelloWorld S BTG, B1T #lcfg(rest)] T M4miEds, HAH
M test bRy, A gmiFHIGIREEIBER, BN ERMACHEF AR, 2445 Liquid B eI N
Wasm A& FAE, ALEA test HiFIRE, HILHRZAR T A ST WA m T
o AU P AT AR R W A & T BTl U B RSB, 7R B i I B S T get T K
set JPRMIZARIERME, HhE— IS BT h #[test] JEMEF TR

2.3 SRR

HMIF % Liquid 52y, Hed e U il use KT 5| A liquid_lang Jf, liquid_lang EHL&EfE
GAMHTIIRER LB

use liquid_lang as liquid;

AR as KEFER liquid_lang EFEMGH4 N liquid, )5 AT DA 30 A 88 A0 24 5 1
liquid_lang FEFEMER G TIRE.

Liquid /] Rust 155 R (mod) HEVAQIEGLY, 16 mod KT 2GR AANRSY . FAKRAY B
FES, (2% Rust i UB K ar® (HUNSIRRIZIER), PABTZH a2 s . &
AR EAE #[1iquid: :contract] EIEMEATARYE, DA Liquid SHNZZESR A &H B B A&
UGS I S, AT 15 Liquid #4249

#[liquid: :contract]
mod hello_world {

}

Rust 155 H 2 R B n] ULt (41 pub. pub(crate) %), W] F-fa il 24 HiALHl GE 75w HL A ASTERL 8 A
SRS F Liquid 15, 0T GRS ANRAT L, SRR ] WA A B Je S b id . | A&
S, Liquid 2% 1k G ARSI n] WAERS R fan, F AR S 2R g al RIS pub BIAC
25| K ik i 4 -

#[liquid: :contract]
pub mod hello_world {

(M wgksr)

2.3. A4ER 11
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}

Witz bh, EABHRATR NIRRT, RV BB A A& HLER 18 LU AUICE T AL 5 . eSS
F A RS, A PRIE Liquid GBS BMITRIGE G20 . ARMNBOE MBS AEAR), filin:

#[liquid: :contract]
mod hello_world;

GEEAESERE, FREMS RS e SUIRSAE L. 2T gt

2.4 RTEESRFSH
MRASE R FAER YRR LR ALEHERASIE, 2 Liquid A2 EIMNRS . fEHelloWorld A2, I

e 2408 Befh T ARSAS R E O A XA BN e Liquid &2, RS RS A8 XA
WYY, FATPRAEATT P RN P AT 4

241 RETE

Liquid W I Z5HATETE (struct) XPREAS S E CHATER, I HZGWIRHREMN 1iquid(storage)
JRIMEREATARE, PASSHN Liquid 45K rp & RS SR S, Bl

#[liquid(storage)]
struct HelloWorld {

name: storage::Value<String>,

}

LRI VR H, AR TR B H X — AR B E S RSB RMARMTE S 4
O, MEEAT AN, RSB RE L2 REHEEES, »F. BREGANRITLE, REZE nane 52
PR 248 String, (HETEE AT E Ll RAAUZE T 2445258 storage: :Value 1. Z DA %%
kAL, PR RSP e KB Ef RGP O B S T, SPRESZZ BB, 5 AR 2%
ERRT XA RGN B, KRR R T HA B R i SR 2 . AR TR s
)5 YRR TSP, Liquid i 258 3k T IKHEEAEAE R A U7 iy, (0F3 Res 1% 0 i HE A
E PR B AR AR RS R bR 288, KT | gkt i sy, flan:

#[liquid(storage)]
struct HelloWorld {

name: String,

}

P B E AT 1iquid_lang JERY storage B, FREififes| Aixiibe:

12 Chapter 2. S{EHE
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use liquid_lang as liquid;

use liquid::storage;

H T E 2R SR 5w U IRTE A e BALRE I -— R, A BERPIR AR 5 U BHEAN R . H
#[liquid(storage)] JEMEFRIEMIZEM A

#[liquid: :contract]

mod hello_world {
#[liquid(storage)]
struct HelloWorld {

#[liquid(storage)]
struct Another {

B #[Liquid (storage)] TRHERRIEMILEHI M T 2 % MR EEE X, HICRRERHE otnic %
5 RS, AT AR R AR A T, HUR B R SO CALE . Ak, KRR
#[Liquid(storage)] JRMEVRZEHIIKAIEMBURS A, BURREAE AR Ut BORIZ AL, (LR O
WA BB, TS T RS R U Tyt

// Unit is not allowed.
#[liquid(storage)]
struct HelloWorld();

// Tuple is not allowed.
#[liquid(storage)]
struct HelloWorld(u8, u32);

// Generic is mot allowed.
#[liquid(storage)]
struct HelloWorld<T, E> {

// Visibility is not allowed.
#[liquid(storage)]
pub struct HelloWorld {

24. KEEES5FH 13
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}

EE A DAERESAS B SCZ TN pub W] WL RS -

#[liquid(storage)]
pub struct HelloWorld {
pub name: storage::Value<String>,

}

pub A WLPEACRINF AT A T RS2 7, Liquid 2 A 3o ESOIRSE B AT bs . T
Vi EZ AT S5 2050 (B2 T pub ATULPERASS, HABBRE AT WAL FE I A RE G -

2.4.2 B

Liquid HA G REALS (Value) | mEAL (Vec) . WA (Mapping) K] iR ARG 4R
(IterableMapping).

=

i =R

Liquid HrA a8 80A LB DITE S, R Jeyk s DI, [, Liquid BRI 7R RER sh ARSI B f
R, PRITE A2 v R REIE 5 T Y 7 s Ul 24 -

REFH

FE R AR RALE U Value<T>, 2MRSAS R AE O BE AT, 1T DAG A 34 38 A0 — (il FH etk
A& ] B (E A A i Al AR S 0% AR S AE B SEPRdEAY ) i Value<bool>. Value<String> %,
HEARB PP I

pub fn initialize(&mut self, input: T)

FTFAE A 2k e A AR SR WD AR (EL R 0 (L B - DT YA 2 Rt R b (i . ELRE
ARESZ R initialize Jrikfi AL AEALMTRCR .

pub fn set(&mut self, new_val: T)

=B E RS AL R

pub fn mutate_with<F>(&mut self, f: F) -> &T
where
F: FnOnce(&mut T),

14 Chapter 2. S{EHE
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AN HTBEBCRS AR, EEMGeRSARG, BERESZRENG]IH. WIRSEERHL
B, M mutate_with &5 kafTH 24 - S8 S MR

pub fn get(&self) -> &T

AR LR AR B BT |

pub fn get_mut(&mut self) -> &mut T

R PRSI AT, AT DA ] 2S5 | B ORI (E

%Tiﬁﬁﬁﬁﬂﬂ AR LB core: rops HIZIAT trait, X REMEZFEATIAT T HE, M
AE B M A I TIE . A A s AT

24. KEEES5FH 15
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iZEFF trait Thge #&if
* Deref fi#s | WA A G R A &T , {58 Rust 15509 7515
ZE5, MBI AR R R BB A A . DI RS
H name (2584 Value<String>, WNFE KA name B, M)
T PAE 308 A name.len()
* DerefMut fi#5| H A AT A | H & A] &mut T
+ Add il W T AR IE + B85, flin: #FIREEHE len [12RA
A Value<u8>, WIRJPAFEfIH len + 1
+= AddAssign i I I {E T T HH S += 85
Sub ik W T HHXFWE - 25
-= SubAssign J8 I IK(H e T AHH =55
* Mul Fe TE T HH R+ 25
= MulAssign eI IR {H T T YR += 25
/ Div | B HET HULE B
= DivAssign [ I{E TET BH S /= 85
% Rem R T T HE SR % a5
%= RemAssign R | HE T HH S b= 257
& BitAnd | #%{i5 W T A & iR
&= BitAndAssignfiy 5 I | FE T HH S &= 257
{H
| BitOr | Helirsk FET HHLR | B
|= BitOrAssighic fif 50 JF I | FHE T HEHZHF 1= 25/
{H
- BitXor | i 5FE W T HHR - R
= BitXorAssigafiy ¢ M H | FE T HEH L ~= 2/
I AE
<< Shl 5k T T YR << 25
<<= ShlAssign eI | FE T AH R <<= BH
>> Shr ey TE T HER > B
>>= ShrAssign HHIFIRME | FE T AH SR >>= 2H
Neg Bt WET HAXFHH - 85
! Not Uz TET HY SR | 155
i Index | FHOEH | W% T HEHCFHE PR %)
I IndexMup FH7iz 5 A b, AR TG | B sch
==, =, >, | PartialEq. [t&izH& WE T BB RN I BGEE
>=, <, <= | Par-
tialOrd.
Ord
16 Chapter 2. &{gitE
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EEFH

AR ZERE O Vee<T>, MRASAF B AR ) B84m0, v DMER A S A — My oy Uit etk
AR, TR @%* JT A TC R AR I S HE Y, v DA ST R AE A R AL BT R MR TR
i ) AR AR A A R S B AT R SEPRIEAL, U Vec<bool>, Vec<String> %, M ARt T
ViR

pub fn initialize(&mut self)

MTFAEME R BCH R B A g . A B ARSI LS R initialize $10, WA AALATRCR

pub fn len(&self) -> u32

AR o] ) A A TR AL

pub fn is_empty(&self) -> bool

AL [ AR N

H)?

o

pub fn get(&self, n: u32) -> Option<&T>

Bl EAR P o AUCER RS, 2 o B, WE[E] None.

pub fn get_mut(&mut self, n: u32) -> Option<&mut T>

B EAG P o ACRI AT . 2 o B, WRE[E] None.

pub fn mutate_with<F>(&mut self, n: u32, f: F) -> Option<&T>
where

F: FnOnce(&mut T),

RFEA—NHTBRNESRTSE o DT RENENRE, RN, BEZTEPIHET . & n
S, NER[E] None,

pub fn push(&mut self, val: T)

] [ A AR A N HOCR . AEAR RS KEST 232 - 11, 5]% panic,

pub fn pop(&mut self) -> Option<T>

Mol R AR AR R D UCEO R ] o i A4 s, Wik None.

pub fn swap(&mut self, a: u32, b: u32)

L REAG TR a DR b ALK, 4 a ol b B, MF[% panic.

24. KEEES5FH 17
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pub fn swap_remove(&mut self, n: u32) -> Option<T>

MIRRAFPRIRS 0 0K, IRFRE T CRBEEE n ACHRIER AR, BRRERRITRY
SIM. % nBSt, WER[E None; 3% n MNMCEMLE MEAA T IRG—1ICHR, WHCRERT pop 1.

[, [ EALSSEH TPAR trait:

impl<T> Extend<T> for Vec<T>

{
fn extend<I>(&mut self, iter: I)
where
I: Intolterator<Item = T>;
}

ke P kA, FFRRR AR I A ST 3R AKUE A B 1] B2 de i FE AR

impl<'a, T> Extend<&'a T> for Vec<T>
where

T: Copy + 'a,

fn extend<I>(&mut self, iter: I)
where

I: Intolterator<Item = &'a T>;

P Pk A, FHFFIR AR B U7 1A ) O3 AR U A 1] B2 2 0 2 71

impl<T> core::ops::Index<u3d2> for Vec<T>
{
type Output = T;

fn index(&self, index: u32) -> &Self::0utput;

B AR S R AR R TR A TG B IR, TARROREN w32, REITEMHEEGI . & PR,
W5 Kzt 35 - S8R ) R

impl<T> core: :ops::IndexMut<u32> for Vec<T>
{
fn index_mut(&mut self, index: u32) -> &mut Self::Qutput;

BT ARS8 R AL TR HEAT RO BT, M ARRZEA w32, IRWITRAY RIS M. N B,

18 Chapter 2. S{EHE
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W 5| Bt T 538 I B 5 R .
) A SRR A AR, FFEOCRN M RAAN iter kB GENAAS, HBE for ... in ... 4
TERSE MO T B AR IR, ARSI R -

#[liquid(storage)]
struct Sum {

value: storage::Vec<u32>,

pub fn sum(&self) -> u32 {
let mut ret = Ou32;
for elem in self.value.iter() {

ret += elem;

ret

R
[ i 2 R B R BETC ARG G, BB 2 92 - 1 (4294967295, #4742 42).

BRSHE 2R

MLAT PR AR IR AL E SO Mapping<K, V>. BRUNAGRMIEANES, LIRS ERBYMIARARNT, fB%iE
T BRI AL, o RS 2 g I o S i BAR S R A BRI A S8 P26 2, 4T Mapping<u8, bool>,
Mapping<String, u32> 55, MLHIAERRMLTH) Hik:

pub fn initialize(&mut self)

TAEN B SR BT WIS 2 d o AU ARG R initialize 10, MRS AEAEMACR .

pub fn len(&self) -> u32

AR [T G s P OT R L

pub fn is_empty(&self) -> bool

>

KA A2 15 N

=
B

24, KETEERS 19
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pub fn insert<Q>(&mut self, key: &Q, val: V) -> Option<V>

[T 2R PR key. val 4UNHYREXT, & key MRAUA— 5. X4 key FEZ AIHIBUN 2
feFPNAFEAERS, &[0 None; FRNIRIMIZ IR key FrxtB{E.

pub fn mutate_with<Q, F>(&mut self, key: &Q, f: F) -> Option<&V>
where
K: Borrow<@>,

F: FnOnce(&mut V),

VLA —DH TE B AT key BRI AER SR, FEBMERE, RIEMERMHEGIH. #F key 1F
WL RS PANAFAE, WIER ] None,

pub fn remove<Q>(&mut self, key: &Q) -> Option<V>
where

K: Borrow<Q@>,

MBS ZEAR PR RR key MOUHMIME, HRBIGAEIRIE. # key TEMAIZA S HATAE, WIR[E None.

pub fn get<Q>(&self, key: &Q) -> Option<&V>

R[S key BRI IELIIRBES I . 27 key FEMURF 725 HAFAE, MR None.

pub fn get_mut<Q>(&mut self, key: &Q) -> Option<&mut V>

R RAR T key PN AEEI I ZEG | . 7 key FEBRSFA AR PAFAE, WR[E] None.

pub fn contains_key<Q>(&self, key: &Q) -> bool

Kot key FEWUN AR TR
I, WU RSEE TRAE trait:

impl<K, V> Extend<(K, V)> for Mapping<K, V>

{
fn extend<I>(&mut self, iter: I)
where
I: Intolterator<Item = (K, V)>;
¥

U3 Pk A, HRFIE A s 180 ) B (DO MR U A BB 2 v

impl<'a, K, V> Extend<(&'a K, &'a V)> for Mapping<K, V>

where

(T gk%E)
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(g L)
K: Copy,
V: Copy,
{
fn extend<I>(&mut self, iter: I)
where
I: Intolterator<Item = (&'a K, &'a V)>;
}

Mok Dy i A, HRF AR BT 190 A SR X MU A B BRA 2405

impl<'a, K, Q, V> core::ops::Index<&'a Q> for Mapping<K, V>
where
K: Borrow<Q@>,

type Output = V;

fn index(&self, index: &'a Q) -> &Self::Output;

PABE MRS VT BRI A fe rEXE BA(E, RGI12E800 &Q, REMEMHESIN . HRIINHE, Wa5Kiatr
I S5 - B 5 1l R

impl<'a, K, Q, V> core::ops::IndexMut<&'a Q> for Mapping<K, V>
where

K: Borrow<@>,

fn index_mut(&mut self, index: &'a Q) -> &mut Self::0Output;

DA ZR S 15 BRSSO B, RTIRACN &Q, BRIEMEM WG FRGINAAE, Wa5|kisfy
I S I B 5 IRl R

R

WU AR I A S NERRETC R, H BB 292 - 1 (4294967295, 2% 42 12).

R
WU AR SR, LR A, O T 2 e
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R CBRGH & 28

AR A AR SR E SO TterableMapping<K, V>, HIJAESBRINASREAIML, (H2fft 7E1)
AEo (T AT R AU S 25 ) 5 Sl i AR S B e AR FIME ) S4B, 4l TterableMapping<u8, bool>,
IterableMapping<String, u32> %%,

APEACRAT AR SRR A RN, FRECIR A R AU A 4R iter JiAA s, BAUARAEIRAT

B S5 NI AR o] B 5 | R BT I A A 5 | AL o4, WL G for ... in ... SEIEVESEHON T EE AL
FARIEAC, WAL R

#[liquid(storage)]
struct Sum {

values: storage::IterableMapping<String, u32>,

pub fn sum(&self) -> u32 {
let mut ret = Ou32;
for (_, v) in self.values.iter() {

ret += v;

ret

}

BEAh, TR ERAR) insert JiiA S A SIS A AN, HA T

pub fn insert(&mut self, key: K, val: V) -> Option<V>

HINRE SN AR insert Jriktlfe], (HR2HSHIFA K RBMTI

AU A S A RN RETCIIE I, B 292 - 1 (4294967295, 2% 42 12).

R

HEBUEACINRE, nEACRAT AL TR T T A, HLS2 PR R, X LA S R . I,
AR AU AR PERE S AT RETT R, AR A W 5 SR T B PR R
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2.5 89K IE

GATTEN AT S ARPIRESAS R, R AR . FEE T YIRS RS, FATTAE
A #[1iquid(storage)] JEIEARERI G R SEBUN RO EARE LELTrE, HIREN TR :

#[liquid(storage)]

struct Foo {

#[1iquid(methods)]
impl Foo {

FE AU, RS RE LT Foo SRS, LT 2@ Foo S5H AT SLBAL 57 7 ik &
MEATTEN, A GAIERESOCE T impl fURSEL, THIER struct MUY impl fURDHR AR
ARRE B, RN FEEH #[1iquid (methods)] JEMARYE impl A, PASHI Liquid ZAC
W ELTTIRNE X

HBAAE Liquid G259 HEERPIRSAS S e SUR T 2 —4br, (R S EN & SOFAFAEX ARSI, A]
PRRF A 297V E I 8 SN e 2 impl ARG He . Liquid FEMNT A 290, 2 A S Ak 285 #01  impl A5
Beo HRXTREAEL, BT B, XS RGN ERRBNE L. filn, HelloWorld
AR A S

#[liquid(storage)]
struct HelloWorld {

#[1iquid(methods)]
impl HelloWorld {
pub fn new(&mut self) {

#[1iquid(methods)]
impl HelloWorld {
pub fn get(&self) -> String {

(T gk%E)
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(8:EW)

#[liquid(methods)]
impl HelloWorld {
pub fn set(&mut self, name: String) {

R
TEXEATTER, HAZAE inpl KT RN default M7 BULAT Al ILIERH .

2.5.1 HEESZ

Liquid s ey 27 v 5 4 T PRSI . &2 vh 4 . Bl (Receiver) . SHULBIIMEALR. Btz b,
KAV R E2I7 BRI const. async. unsafe 5 extern "C" ZE[EMIfF, tLARBHIHURS B 4%
5.

=] 4P

AL GE R pub BUE A, MA UMY pub B, FORIZEATER AT, ATHESNE A P AR
AN k2, BRI, WRRZEA I ERAA T, RAEEa N -

// Public method.
pub fn plus(&self, x: u8, y: u8) -> u8 {
self.plus_impl(x, y)

// Private method.
fn plus_impl(&self, x: u8, y: u8) -> u8 {

X+y

HEl2s

BATTIEENE BN &self B &mut self. Liquid FEHATELTT AR & HEN A M— N EAXTSR, 4self
BIZRZ A ARG RS, M &mut self WIZRZG LR GG HA @ HYGE A G U7
EHFREPRSAER B, WHRAEER self.foo B self.bar O Z I ALPRSE R AL E.
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MR aself I, RUNXALI kR —DHEE (ELIT Solidity 175 Y view B pure (2 fifFHY
TIRE) , MR TCHETE VA UL AR AL =8, BTV AL (e REAS DA A 20 RES R HAR T . PR
BETIANS, A4 NAES) , BB EICR ol KHEET IR, ARSI GE R T XBEE s 2
BT emut self B, KWIZELAI LR WG E, MEGBICRELEWE, BB HRNE4
HAMALAT AT G o BT k. P AT SRS, DXBRBETY ] 200 b 52 Gy b AT IR R R G il sk T X
fE L

#[liquid(storage)]
struct Foo {

value: storage::Value<u8>,

}
#[1iquid(methods)]
impl Foo {
pub fn read_only(&self) -> u8 {
// Compile error, can't modify state in an read-only method.
self.x += 1;
self.x
X
pub fn writable(&mut self) -> u8 {
// Pass
self.x += 1;
self.x
}
}
%

Liquid 58§ ZoR G 7R — D SR AU BN, G975 TA B 2 0 HA SRR SR E B 2 5 -
NAEG I E G ASER RS )3, Liquid REIGATENSE (RMUSFEREEEN) MOR e 16
4~o 4 Solidity, 4T Liquid HFRHI G AMSEANLON G 16 4>, (H2XH Rz iy A FR i,
RA ] FELTTEX — PRl -

BT, M Solidity, HAGTE Solidity A X VKRR MR KA A REMAE AT AR S8R AL (4 us8.
String 4%), ARFRESMIEX —MRE, RTREMELFEHESH LT, BA RS HRBNEA
R, FTRAGE AT . Option<T> J Result<T, E> fEWNHUERELIREAUEAFLA AR SHREL,

// Compile error, for now “Option<u8>" 4is not supported in public method
pub fn foo(&self, x: Option<u8>) {

(T gk%E)
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// Pass.
fn bar(&self, y: Option<u8>) {

REE

YA LT EBAREER, WA G R [EE R e R [HE AL unit A4 (B O) -

pub fn foo(&self) {

pub fn bar(&self) -> (O {

}

MELTTIEA—MREER, EERHR RER R E T -> G R

pub fn foo(&self) -> String {

}

BELTIEAZRIEIER, FFERFREEIAE R e AR, e A ICR A2 — R [ {E2E 2

pub fn foo(&self) -> (String, bool, u8) {
(String::from("hello"), false, Ou8)
}

SERCRBRBIZE, ATER I E G 2R IR A5 774, Liquid BR]E275 A8 IR mHEAN RO e
if 16 4>, RAFRESATEX — B [FImy, FAHE Solidity A i A MR I AL A G I E AT I ki
R EMEZE, FAA 7 IR [ {E D2 A XA BR A

2.5.2 ¥iEEE

WIS R ECe —FRIRI A L05TE, HTAERE AR A 3IT, BARERUN SN RE LA . Liquid 42y
e, WSRO TN new, SR H R — MR AL, A Liquid G299 I3k E IR 1
HAE AT WAL, MR B ] WAL, pub, FEERAACN emut self HANREAIRINME, &AM
Ha) 1 PR BOE AR S AR s -
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pub fn new(&mut self, ...) {

s PABON T Liquid G2 IGEE, oY Liquid AL B3RS R BUBOAME, P EORAEM AR
SR Z H 55 LW ICIRES AL i, I SFIGsf T ZH, A s O 2 i il & T IR S R 4R
o R MAEHA G LT EH IR B, (I ARSI, PR AN P sl At A 2 T REBE
WRELTHERTAN, RRAE R E N —E 2P T. Ik, AR Bt T AR
BT ceh, piln:

#[liquid(storage)]
struct Foo {
b: storage::Vec<bool>,

i: storage::Value<i32>,

#[1iquid(methods)]
impl Foo {
pub fn new(&mut self) {
self.b.initialize();

self.i.initialize(0);

ARG LR A
SR E T RIS E SRR, B .

2.5.3 ihic)2§
TR G 28—, FRATHE R AT DARPIRAS AL S A W] WS EASA pub, Liquid Kf£x B 3RS 4

V5 g AR T AN RGOS AL B RE. ViHde— 9IRS B F A AT INE, BEHRE
AR R SR :

#[liquid(storage)]
struct Foo {

pub b: storage::Value<bool>,

BRPRSAE R b R IR pub F, WTDABEEN Liquid SAEELYH HEHEA LT R
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#[1iquid(methods)]
impl Foo {
pub fn b(&self) -> bool {
self.b.get()

P, 2455 B RS A R AR, SR ARERE LD RA MG, IS 2l
HAE AR, Bl

#[liquid(storage)]
struct Foo {

pub b: storage::Value<bool>,

#[1iquid(methods)]

impl Foo {
// Compile error, attempt to redefine b .
pub fn b(&self) {

A AR B A BT R AR, HXBIILRR (R RAMBE R L B4 TN foo):

2.5.4 ZF

Liquid M€ G AR PR impl (CRSHARTS 29 #[1iquid(methods)] JEIERRHE, R A LRI
impl UABH AR T LELTTE. STEA LB Al o ) SMEA SR S B 5 B ST YR IR 2
B, Bl

#[liquid: :contract (verston = "0.1.0")]
mod foo {

#[liquid(storage)]

struct Foo {

bar: String,

/) BRIk
impl Foo {
/o

(T gk%E)
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(8:EW)

/7 TS — N A AR A E X
struct Ace {

VZy

/O RERR, BESD impl REHR
impl Ace {
V72

#[liquid: :contract]
mod foo {
#[liquid(storage)]

struct Foo {

// Pass, definition of contract methods is allowed.

impl Foo {

// The definition of another type.

struct Ace;

// Compile error, “impl” blocks in contract should be tagged with
—#[1iquid(methods)] .
impl Ace {

HAR A BRI TER, AT AR 51 s ST iR SE IR S A, SRS HAE S BRG]
MRS, pilhn:

// The definition of another type.

struct Ace;
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// Implementations. ..
impl Ace {

}

#[liquid: :contract]
mod foo {
// Reference outer symbols

use super: :Ace H

2.6 EF

FHF R K HBEIRZ UL F SSRGS Bt — MR O o SRR, SRS R R 2 5 Wl
M HETET, HES MRk ERE, X0 0SS G MBI, FFRSE o IR ie s 2 K et b
B WA AL 0 Rl & HIEk. e, AR 7Sk, Wi e R
58 2 ok A 17 A 721 1 38 o

2.6.1 BIESEH

Liquid &K (struct) HEVEE LFHF. SRR RS2 FF S48, m Liquid #551%
ZEM R T SCFE, TR #(1iquid(event)] JERIEARIEZLMA, BlN:

#[liquid(event)]
struct Foo {
s: String,
i: 132,
}

kg, FATTE LT A4 N Foo W&, FHFHEEWAZE, #9N String K 132, Hib—H,
WA A #[1iquid(indexed)] JEMIFHLESE R N &S :

#[liquid(event)]
struct Foo {
#[liquid(indezed)]
s: String,
i: i32,
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PRGNSR A2, (250108 AT AE 8RS [ S ER X S TR R . 78 Liquid o,
— AR ZAEEANSEATHA TR, (R —DRIMEENFNEYL (FE LS Ay
H, PAEsfe X, &L A #[1iquid(indexed)] FRiE="1Z4L.

SR HE SRR, ANRE E SRR SSRGS ] DL W sl 2 5. (HALRE A B IR 2
SRS A SR I WA . 4R 5 Solidity 3%, FESERG ISR T 2HE
Solidity FHTFFEAARIIZEAY, FLRMREI AT 25250, R RES T TEX — PRl -

2.6.2 MAEH

1E Liquid ", i@Id PR Sl Fiik . XIS M Liquid B4R, "TAESA T ETEEIH self.
env () RIRBOMEN S . KBRS S5, ATPAE VA FPREEXT 40 emit 3okl 304012 B Ui g1,
it

self.env().emit(Foo {
s: String::from("hello"),
i: 42,

b

A, emit JAASEN R NBEL, FOR GBS S AR IR IR BRI T . SRS emit
TSR R R R AP (BIYE #[1iquid(event)] JEUAMERSIIALREL) , BN &R
HARBUAVCRC ) i fi e . SFl &G, XA G M &2 M —4 Hidss, flan:

"logs": [
{
"address": "0x6119432a43a2a5da27f31fa4912f1c43400b1690",
"data": "0x00000000000000000000000000000000000000000000000000000000000002a",
"topics": [
"0x1be2d150ed559¢c350b05f7dfaba74669ec8d2ce63bb14c134730ffa02d2d111c",
"0x1c8aff950685c2ed4bc3174£3472287b56d9517b9c948127319a09a7a36deac8"

]

Hi&idsk, address FEo @A ZUHitl: data B RAF T IERG I SEIWABL %l , SR AIRATHA —1
FERGIZH 1, WL data FEAP RS TEMME 42; topics PR T H TR IZFMME, H
S — AR B EAE, BoANRFEEPERTISE s WEMKGAE. T String XHRFEXE,
Liquid £-RF BT A EAEAFERT], AR A RZCE I DA 25 0] 5 . PR I T B o v 4 B
PP RE, T ELEAMT T B R AT R A A .

Liquid H B SCRPRF-G 202519 9 [ S OCAR BAR R B CAS b SR 14 65 24072 TSR A (EL N R T WA A BRI A
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HAF, 35012 sm3 il keccak256 o HNRFFEM SN LRG| H0F, W55 W00 P i 8 Y e A ik 5
A H &R Liquid 29—

H1 T Liquid PA Rust &5 N6 EiEE, WG REB MM Rust 155 ORI Ui 8. N5 (A 299
5, Liquid t2ft 7RI N ELIRZER. soh, ZAEREALHEIR RS, RS G2 E R E
SRR A A 2 32 ) — @ BR i o AR TR 2R BE IR B S T8 — 4

2.7.1 #hyk3EHY

HuhEHAL (Address) JeFAFHRARAL String B4, AT A2, HE SCh:

pub struct Address(String);

Liquid 2 Address 5Ll 7T String RAUM EFARAY trait, FMHMAEMTTAXE String BA—E:

let addr: Address = String::from("/usr/bin/").into();
assert_eq! (addr.as_bytes(), addr_str.as_bytes());

2.7.2 BHEFHHHERE

BT, HIBA TN bytes, J& Vec<u8> RAMMYEE, MAIKIEIZATI I 2L . bytes K
BUFEHEVAR T3k

pub fn new() -> Self

PR — A~ Al

[FHF, bytes KRR TPAR trait:

impl core::ops::Deref for Bytes {

type Target = Vec<u8>;

fn deref (&self) -> &Self::Target;

impl core::ops::DerefMut for Bytes {
fn deref_mut(&mut self) -> &mut Self::Target;

32 Chapter 2. S{EHE



https://doc.rust-lang.org/book/ch03-02-data-types.html

Liquid, &% 1.0.0-rcl

WAL NER Vec<us> RZHM Ky A48 [, dlad Rust iBF RS TR H 245, ATPAHIELE bytes 2K

Bt i Vec<us> SR MGTTIA, Bl

let mut bl = Bytes::new();
bl.push(1);

assert_eq! (bl.len(), 1);
assert_eq! (b1[0], 1);

impl From<&[u8]> for Bytes {
fn from(origin: &[u8]) -> Self;

impl<const N: usize> From<[u8; N]> for Bytes {
fn from(origin: [u8; N]) -> Self;

impl<const N: usize> From<&[u8; N]> for Bytes {
fn from(origin: &[u8; N]) -> Self;

impl From<Vec<u8>> for Bytes {

fn from(origin: Vec<u8>) -> Self;

MTH w8 KA. B LSS Al bytes JEAUNISL

Efi#: bytes J2& Bytes [IRALHI4

2.7.3 ERHAERE

HNTF IR, PHAAKEERFNRKIEREEME, ANV KE w8 Fdl A pE%E . Liquid #2
fit bytesl. bytes2. -, bytes32 Ik 32 2T HHMCERKE R 1. 2, . 32 E K FIELHZT, bytes#N

REUSCH T AT trait:

// Same for Bytes2, Bytes3...
impl core::ops::Shl<usize> for Bytesl {

type Output = Self;

fn shl(mut self, mid: usize) -> Self::0utput;

(T gk%E)
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(B bTT)

// Same for Bytes2, Bytes3...
impl core::ops::Shr<usize> for Bytesl {

type Output = Self;

fn shr(mut self, mid: usize) -> Self::0utput;

I R iaf . E bytes#N RAMBAZ LA IAT, MASLTET, HILGIWAZREA bytest (94F
& b, HNZAH 0001010101, MIFFT b << 1 J5rE455H % 0010101010u8. H4h bytes#N KM WAL
BARMEAAL, BHWMA (F) WAl EEES, FRELS (L) mehE.

// Same for Bytes2, Bytes3...
impl core::ops::BitAnd for Bytesl {
type Output = Self;

fn bitand(self, rhs: Self) -> Self::0utput;

// Same for Bytes2, Bytes3...
impl core::ops::BitOr for Bytesl {
type Output = Self;

fn bitor(self, rhs: Self) -> Self::0utput;
// Same for Bytes2, Bytes3...
impl core::ops::BitXor for Bytesl {

type Output = Self;

fn bitxor(self, rhs: Self) -> Self::0Output;

A AR EEE

// Same for Bytes2, Bytes3...
impl FromStr for Bytesl {
fn from_str(s: &str) -> Result<Self, Self::Err>;

R TFATHRFCN bytes#l KRR G, RNt S EH B FA7H I E IR TV LA bytes#N JERNFR
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Ho BORFAFER ARG 7 B R LA BN T 5 T KPR R, A REFSAE A mihE. h
TstrIBNEH T FromStr trait M H BN T parse Jiik, PBLRTLAZEACH s 640 R T A7 &
ORI TFATHRARN bytes# JAR A :

// Due to that string in Rust using UTF-8 encoding,
// b7 equals to [Oxe4, Oxbd, Ozal, Oze5, Ozab, Ozbd]
let b: bytes6 = "{[#f".parse() .unwrap();

// Same for Bytes2, Bytes3...
impl core::ops::Index<usize> for Bytesl {

type Output = u8;

fn index(&self, index: usize) -> &Self::Output;

impl core::ops::IndexMut<usize> for Bytesl {

fn index_mut(&mut self, index: usize) -> &mut Self::0Output;

SCRRE T AR P R AT RENL DT, 2R ek R B BT ASS  H. PARIIZEALN usize.

bytes#N JEAUSLHL [ HEMIAE] bytes#N KA, bytes#N HKAUF| bytes#N FAAYEHL, Bra il imid
BRI From trait SCBL. HEMCEAELLE] bytes#N AN, TORBUMSAWIF /NI HirE K
TR KL bytes#N JAUE| bytes#N AUy, ZORIFUGT 1R R K BEA SR H AR E K574
MR EE, fimn:

let bl: bytesl = 0b10101010u8.into();
let b2: bytes32 = bl.into();

AN, bytes#N 2SRRI T Copy. Clone. PartialEq. Eq. PartialOrd. Ord trait, PEULAPAEENTK
FEAHI) bytes#N AU G A FIEHE D, s KA bytes#N ABURT 4 R #A TR/ NLEL

{Ff#: bytesl . bytes2 . .. bytes32 4rH|Z Bytesl . Bytes2 . --. Bytes32 HJ25HIH|4.

2.7.4 XEHARE

Liquid "k BRI w256 12 1266, SMHIXTNIEAFS 256 BrRRATIFS 256 k. u2se. 1256
MR 5 Rust 5 R ROOR A, SRR Z B, L e B KONERRER, 3
th 1256 Y HFILGESE

u256 JM K 1256 FAURMA I IR XA TR, Fogm T 1256 RESFR 0k, NIV HAUEAORTEH S
u256 AAIE . SFEIACK u256 KBPEATHRAN N 4T, 1256 [FBHIHERITT . u266 JASLH AT trait:
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impl FromStr for u256 {
fn from_str(s: &str) -> Result<Self, Self::Err>;
¥

FT 10 JEfEE 16 JEHFAFHE u2s6 AR, Hop 16 dEfl AT A LA 0x 30 0X JF3k. HFAFHR
AR TR 2T KIst T R

#[cfg(feature = "std")]
impl fmt::Display for u256 {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result;

#[cfg(feature = "std")]
impl fmt::Debug for u256 {

fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result;
}

T u256 FBXI GG TFFH . FHEEERR, ARSI EE T &2 R oillm g, ek
KA E LRI A SRvF T b se sl

BEAL, w256 FALAIH T ALK (UFHARTHSBECRA) B u2s6 RAMHH . SCRPA RSB
Feiiz| u2s6 AR T I A A E A :

let u: u256 = 1024.into();

T Rust 1575 9 A FE MU BT S5 270 T8 A R B L S 3 SO A AT S R B A, il B ACg
1024 SWfESoy 132 A, FECA LBUA TS BRG] w256 R, TTAFRFARAR Lik
INEEESPIE

let u: u256 = 1024u32.into();

R B u256 SN S, KRG Kis TR . 1256 FERMBEA XA .

2.7.5 HKEIPRH

N AT A3 18] BAR Mg AR R, Liquid (] T S 0 k] 4 i A% NS CALEARXPAR S 2L b A T 46
fEi . PR EAERE R SCALE @S ardn D IR, WUATRES T SORESA R . GRS &Y
TR IME B SR SR A, X SR A A

o FAER
— bool

— u8, ul6, u32, u64, ul28, u2b6
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— i8, i16, i32, i64, 1128, i256

— String
— Address

— bytes

— bytesl, bytes2, -+, bytes32

— Option
— Result
S =RE gt
— JUHZEA
— B A
— AR (Vec<T>)

— SRR

— MR, HRZREEA 256 MK (variants)

BRGNS, Liquid ZORENNA A BUCRIABFEFEGER B SCALE Sff a4 ffes , Frali,
AR HEL G, W Vec<[(u8, Address); 51>. T EE#IRIA, iR BT RS &
W22, WL EAE S5 A E SCAT derive InOut JEPE, W5 A9 FMAS, H InOut JEPERE X T

liquid_lang ', FEAEALMAMHIRATFA:

use liquid_lang::InOut;

#[derive (InOut)]
pub struct Baz {
b: bool,

i: Baz,

#[derive (InOut)]
pub struct Foo {
b: bool,

i: Baz,

#[liquid(storage)]
struct Bar {

foo: storage::Value<Foo>,
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TR, RS (Vee<T>) SAM PRI 24T (storage: :Vee<T>) ZFF LR, H
P RSt A — RS . o5 A REASS I Sh SR 0 5 Xy ) IR 2 A T Sh S i e B 2
1 Rust 5 WARERRAL, Fon Wb —BOESA A al. DI I DX R B BE -

o BSEA T MABICRAENAE PRI AL E R AR, (H B2 g rPRH AR LR AE X B BE IR 2 A7 fif P ) (O
HA—E RN

o BB SRHEL B B ASMERCE, (Him g A Re s A SR e

o SBAREB EEMN for ... in ... ERITEN, EREESEMN for ... in ... EEHE
FrERATL BB S iter O kA kRS

o BHEARES BRI — DIRESZE BIEAF AR BRI T, (R [ A A X — . i,
SIS /R 1 HE BE A S h A sh %Al :

#[liquid(storage)]
struct Foo {

foo: storage::Value<Vec<u8>>,

#[liquid(storage)]
struct Foo {

foo: storage::Value<storage::Vec<u8>>,

ti V53

FRIRBIFIEN storage: :Value<Vec<u8>> [WZAAHU T J7 s H A HFA TR . FEARXFMERL T, HIRH)
PEBOZARESAL B, AR EE M KPR A8 R AT A TCR B g M P i 0 s B 2h S804l s
WIRSL R, TG ZE X Z A, RIS ER S E A I e Rk A T o S 98 5 75 ] 2 Xk
HEfEAE T . MEESBE TP RTR NI N, ARG AR PR SRR T BT A . 1B AN 2
M54y storage: :Vec<u8> .

FESHuE PR ARG S5 FARRN B, HSREAN SR E N TR, %S0 e PR Y
FAUPE— P Ny

« bool

. u8, ul6, u32, ub4, ul2s, u256

. i8, i16, 132, i64, 1128, 1256

« String

e Address
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2.8 INEEAERE

2.8.1 TG

PRETARERS I TAE A 24U 5 1) 28 DB AT TR SO R . AR 293 38 (0 ik 31, wTRA
SRR Iy v e e A Rr A B R N CE S A RS

self.env().get_caller();

Hrp self BIATHLAINEN YHIGAXI RGN . TEMEEZIN, Liquid 2 AITEGASEH—14A env
WFLATTIE . env TIEARZALMBEL, HaR BT JEIREYREG, 8nT AE I B
e T 7 vk, BB HLACREIE 1 PR M e g R B X B AAT B SO R . H RIS s it 1 AR IA

pub fn get_caller(self) -> Address

ARIE 2 5 1 ik

pub fn get_tx_origin(self) -> Address

ARPCREAGATRAE T, F TR SRR BT 7 (0 Pt BRI ERAS R Tk P ok S AN
k.

pub fn now(self) -> timestamp

ARBCYHT KB IRIE, DA 13 (LRI #AEFR . o timestamp 2 u64 JAUM 514

pub fn get_Address(self) -> Address

pub fn is_contract(self, account: &Address) -> bool

pub fn emit<E>(self, event: E)

il &g, FOREHRSEL E O NEE #[1iquid(event)] JEIEARIEHIZE M A IS,
B RS A S H A T isp, BRTR BV A — IR UG Rl a%, AN REE L AN U HEREE U A 2%

let env_access = &self.env();
let caller = env_access.get_caller();
// Compile error, due to that “env_access™ had been consumed already.

env_access.emit(some_event) ;

TERRY 7 32 A U B 2 i3 U INER - self.env () B ANFRIEDT BRI S . PR M 2ehk i
&, I TCFAH DR I B PERETT 4 -

28. IMNESNERE 39




Liquid, &7 1.0.0-rcl

let caller = self.env().get_caller();

self.env() .emit (some_event) ;

2.8.2 HEEK

Liquid $2{it 7 —LeRA M N B L. FEMEGZN, Liquid & A3 AXERE, HIE G20 T AR
P X SO RR R N BRI T

pub fn require<Q>(expr: bool, msg: Q)
where

Q: AsRef<str>,

Wi ek, TR R BT 5 ka0 expr RO, Wi s oz, WG akEEm FIdT: A A
WAL, W EHEA I EARBINET I RZ SR, KGR FEE nsg AZS I —F R b 2 52
(R 7o

2.9 SMERELIAA

2.9.1 SMERELIFH

YHREJRINP AR, FFEEEERB T RERINT AL E S AT E. FELABREL, INFELARE
%&%Eﬁ%ﬁﬂ(mm%ﬁ&%ﬁ,#%%Eﬁﬂ%ﬂ%ﬁm#Dmumumﬂmw]ﬁﬁﬁﬁﬁﬁ7%
-

#[liquid: :interface(name = auto)]

mod entry {

}

FEM TSNS G 2t AT AR PA R IRAGE
o FFFTIA: i use ... as ... iR, DARERLBRONICE LIRS SIS A HIR A, filhn:

1 | #[liquid: :interface(name = auto)]
2 |mod kv_table {

3 use super: :entry: I

5 |}

o FEMIRIERUE S [ struct SEMATERE SO SR IEAL, AR J5 m] 58 SUAhaR
BLYATT IR SEEGR PHERI AL, Bl
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#[liquid: :interface(name = auto)]
mod kv_table {
struct Result {
success: bool,

value: Entry,

3

B SCRY S5 R ZE B R AV D e T . [RIE,  E T AN A 2 B i S A R 2R B L
M2 TR SN & 7 I SRR 26, PRk Liquid 2% 1 800 3 06 45 4 (L B
#[derive(liquid_lang::InOut)] J@1F, EWEEWFIZEMN.

GATEFEM: FrasNRE A AT IR R HETE ZER T extern KM V5. MERTES O K
UMM TR S I

#[liquid: :interface(name = auto)]
mod entry {
extern "solidity" {

fn getInt(&self, key: String) -> i256;

}

ANAVF RN E LT BB P A AT AT T AR B, R R 26 b @ e A PR . I TAEA TN
AL BT H R B ReRy, BIHEE R EES (U RS ESHEET) 5
HART VAR LR 4 54— 8, RIVEE T A PR AT BB AN 2 Rust 155 AR plii h X T “H B waff
M snake_case Hifip45” WIBK. ik Rust gmikafi b AR KUK, Liquid & B3 A NG
21 VERI BTSN #[allow(non_snake_case)] JE1E.

TSN A ARGl WU FLLREA — 1 extern (U, HZRFHuFTE A &b
LTI, extern (UHR, FAEMAINBAAATIENES , ARSI, G5
WAL AT RIS, BRI, TTRLY aself sl amut self, JIFHRisIrk
A . R P TSR AR R LB, T A SO . 4
b 4y AT R ] o M R S P

T Solidity i# S MR, B Solidity A2 THE& LA FRHIIN S HOR I & 2007 . R
RIS, Liquid SVFE extern fUTGHH W14 Bk R H S ECK AR IR SN 240 A FFIT ¥
T Rust 775 4% SR LR, B Liquid 200 R T BOUH SO BT R f, -

#[liquid: :interface(name = auto)]
mod entry {

extern "solidity" {

(T mgkse)
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(g L)

4 fn set(&mut self, key: String, value: i256);
5 fn set(&mut self, key: String, value: u256);
6 fn set(&mut self, key: String, value: Address);
7 fn set(&mut self, key: String, value: String);
8
9 }
10 |}

R

HREAE TN & LA R B b X AR, A2 s SR JCTA B B0

extern KGR FATH "solidity" JIT IR BT AR B SNER & 29 ABL 2 fif i J5 S X S 4R ]
HIATH D, 24AT Liquid $ {0CCRR X AN E 2 .
HMERE LI I RA N G 5 A ZBBATIR], PIE IS W B BE G 2T L, RSN a AR I A&
FAT R ARSI, R B TEiE L LR T RS0, SR EFEISMNE G, 8RR 2U 2264t
AR 2RI G AU E T MG a2 A B, AN A G LR R S A g R -

// Good programming practice (e_ o).
#[liquid: :interface(name = auto)]

mod entry {

#[liquid: :contract]
mod kv_table_test {

// Bad programming practice (x x).
#[liquid: :contract]
mod kv_table_test {

#[liquid: :interface(name = auto)]

mod entry {
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Liquid, &% 1.0.0-rcl

2.9.2 ARMBEY)

G2, Liquid 2AESEIIMNRE LR G 34— MRIINBE YRR, FERES0R, BATFRXA
REUPINBE AR, SNPELIRB A DA TR ANRE AR5, i S E 2% A8 T S & 29 A TF
Jiike

JAEBAVRL VAR, (EHTTH B 7R BT AR 2], FERS AN A 2], BT IR #[1iquid: :interface]
JEHERAE T — %8 name (IZ 4. name ZHUNTH5E T MM AN A LRI A4 T, HBETLAH auto
PR R 445 E name ZHCN auto W, Liquid ZfFrEMIANHE LT HIAYELER 4 1) “CamelCase”
KB ENINRE AT ST . BIUTE LR N kv_table MISNBALREIAT, HT name ZHHiihE N
auto, PULETAHIRISMNIBE L2 KvTable; 24 name ZHCH— N FAFERHE RN, MANRELEA 4
TREPIHERNATR. Bl H5 LR sNRE L4 HE IS S

#[liquid: :interface(name = "Foo")]

mod kv_table {

}

BEI SN G LR B A4 PRS2 Foos

AR 53
iYL name = auto 5 name = "auto" FJIXH|: HIE N auto A MG, HTHE/ Liquid i HRIBIEEL ]
H A AT A ARTZFR; JaE R auto WAANES, HTHHR Liquid Al —14% K auto FFINBEY)

RA,

SN LI T DA IS & 2O B MR A 2P TP AT TR AN 2T NS T 1 XA 2 T B
SR RO, o DUR T SCRAS A TR IS B2 . (AN & A, B AT S G,
G AT R A L

#[liquid: :interface(name = auto)]
mod kv_table_factory {
extern "solidity" {

fn openTable(&self, name: String) -> KvTable;

#[liquid: :contract]
mod kv_table_test {

use super::{kv_table_factory::*};
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#[liquid(storage)]
struct KvTableTest {

table_factory: storage::Value<KvTableFactory>,

}

it LSl AN A AR AN E X R IG, A Rl AN AL RIAM AN G A ATk, AT
W7 A 3 SRR A 2R 42 -
o SNRELRBPRIEY at Tk, at B DESTIIE, HEZ 4 Address KARISHL, HAM I
LU

1 |let entry = Entry::at("0x1001".parse() .unwrap());

o INELARAISLIH T From<Address> trait, [Kn] DAE T E B H0RF— Address FAIXI S
FARN AN AN G . ANy, ARG ARSI T Into<Address> trait, [HIAMEEZZEAN] DA
HHESE AR B . AV 7 =

1 |let addr_1: Address = "0x1001".parse() .unwrap();
2 |let entry: Entry = addr_1.into();

3 |let addr_2: Address = entry.into();

4+ |assert_eq! (addr_1, addr_2);

WIS AN AXT G5, RS R R T ERIE R AN RE L AT IE, s R

let entry = Entry::at("0x1001".parse() .unwrap());
let i = entry.getInt().unwrap();

HWREAE R, SIS A R FEZRACA T B, Liquid S7EM G20 H 3 /%NS
B ERR EMEA ) Option<T>. 4HMHE 2y vA R R Lo 5 B (WA RS ) I 2R IG), s D) 23R
6] None, 75 MR [A]4 2 5LFriR BI{EIY Some. FETF3X—HLHI, ATLAMRIER EIEAY A28 HIWT AT A L8 275
JRT, AT 24 SR 2905 SR VR F R TG , AR THE 8 AR AL PR 4

HINIRE A E 3 R T TR, Liquid £ AR A A MR . S R R R 44 R B
(EBARM AT ) ZBAMEBBL TR R, H3I5%8 T Fn, FnOnce, FnMut % trait. AHMNHb,
T B AR ek = O

(entry.set) (String: :from("id"), id.clone());
(entry.set) (String::from("item_price"), item_price);

(entry.set) (String: :from("item_name"), item_name);

HEF ARG Y, entry.set (FLAZ TGS O 5. AAEHZ T XHHINTEANERIE,
W4 entry.set WiIIFES, W& FEGERREIT
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error [E0599] : no method named “set” found for struct “entry::__liquid_private::Entry” in,
—the current scope
--> $DIR/13-interface.rs:94:19
I
6 | mod entry {

| === method “set™ not found for this

94 | entry.set(String: :from("id"), id.clone());
| =~~~ field, not a method

help: to call the function stored in “set”, surround the field access with parentheses

|
94 | (entry.set) (String: :from("id"), id.clone());

R, e EARGIF, mT set J& Entry EAUAY—piht, PIMIAEACRS Al USSR set JRLARYTI T,
IR P TR -

let set = &entry.set;
set (String::from("id"), id.clone());
set(String::from("item_price"), item_price);

set(String::from("item_name"), item_name);

2.10 FEiEm

AFTRFLAHelloWorld &2 B4 Liquid B REAARIT AL, HaMm s e a2nerg. Ml . i
VLR

2.10.1 g3

TEZ b P AT AT i B2 Liquid B REGEZYIH :

cargo liquid new contract hello_world

{Efif:  cargo liquid RIM AT LR cargo-liquid Hy% —FEL, XMERMIG 1iquid A LAUT

e cargo Y [ fir<.
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AR AAE 2 BT H R B84 hello_ world B REAZIIH , M SR 48 H R N T —
N “hello_world” 1 H 3

cd ./hello_world

hello_world H 3g P SCAEES AT s -

hello_world/
.gitignore
.liquid
abi_gen

Cargo.toml
main.rs

Cargo.toml

src

lib.rs

Ho & SCPFRY DIREAN T -

o .gitignore: [EUHCCIE, M IRMUAE B F GLOMPLE SOPF i H SR T5 ZERAS I B A B, Liquid
SERNFF RN SR S (g AR v 2L B I N SO ) HEBRTERASE R Ah, SRR TR 2R
L Git AT H A AT BE, T AZIZ S

o .liquid/: fREH %, AT Liquid FREAIAIIEE, Hit abi_gen THX M T ABI K
RSB, % H SR T ISR E MUY R EE ), AR O] RE S 1 e YR IR H A ABI

o Cargo.toml: WIHPWCEGH, FRMFHIEFE. SR, SiFicESs, —Bon 5 LHB 8%
7, BRARARRIRITER (S| FBSNGEE =07 e . TPREAAL S5 55 ) ;

o src/lib.rs: Liquid FREG AT H MR, SLMRAERCT . BEEAZMH B2 5E )5, 1ib.
rs CUFH & HHEFER M RES AT, FRATAT DA T X SRR ATt — P BT

M rFHelloWorld &2y E H 2 1ib.rs XMFH)E, ERHEATEE IR

2.10.2 Wi

BT FITINE —Fh RAFRTT & I 158 Liquid 8T XIS gEGE
REAZYARE Lok, WREMSAEARHL ) (EH AT Bocilf . 7E hello world H
FATH S0 5 4 ) BT 31 -

FEIESRE 2 i, TEAS X e
RERETRORUL, DR E R AR
HRH S ATAS A& BT AT

cargo test

TR
i -5 A A2 H I A P RN
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L fp A E liquid Fpd, BN Liquid AT PAEFRE cargo SITMNAHE 22K $AT H Tl i,
WHARELERH cargo-liquid .

MPATE ARG, BRUTIHZ:

running 2 tests

test hello_world::tests::set_works ... ok

test hello_world::tests::get_works ... ok

test result: ok. 2 passed; O failed; O ignored; O measured; O filtered out
Doc-tests hello_world

running O tests

test result: ok. O passed; O failed; O ignored; O measured; O filtered out

MEER U PAR B A T, el AR DA R RE G A B2 B IERf C IR« 3K
I T RFIT 4% T A9 E HelloWorld #HEG2Y, IHEEHRRE B HIER X HEE .

2.10.3 #3E

1E helloworld i HHR H 5% T 4047 AT 62 B o] i g 74 gt -

cargo liquid build

A 251 Rust if 5 44 LA wasm32-unknown-unknown J H A3 8 fE G LA CHIEA TS 1%, S & A
Wasm #2517 2 ABL, ay ST A, & Bl MR

:-) Done in 9 seconds, your project is ready now:
Binary: C:/Users/liche/hello_world/target/hello_world.wasm
ABI: C:/Users/liche/hello_world/target/hello_world.abi

Hrr, “Binary:” g E SRR SCHERI4aXT B8 12, “ABL” J5 R4 B ABL SCHFR T AR . SRRk
FISCO BCOS £&iE3 SDK [t T4E, Liquid SR T 5 Solidity ABI #7362/ ABI #%5%, HelloWorld
BHEE LM ABI XN IR AR

C

"inputs": [],
"payable": false,
"stateMutability": "nonpayable",

(@E23)
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(£ k1)
"type": "constructor"
3,
{
"constant": true,
"inputs": [],
"name": "get",
"outputs": [
{
"name": "",
"type": "string"
}
1,
"payable": false,
"stateMutability": "view",
"type": "function"
3,
{
"constant": false,
"inputs": [
{
"name": '"name",
"type": "string"
}
1,
"name": "set",
"outputs": [],
"payable": false,
"stateMutability": "nonpayable",
"type": "function"
by

P MEERET S GitHub iU Liquid AR OB, #IcikiEw i GitHub, WHEETEDH $
¥ git = "https://github.com/WeBankBlockchain/liquid" 4r)JR##fi ly git = "https://gitee.com/
WeBankBlockchain/liquid" .

PR WERA A E L RIS AR %R FISCO BCOS KYUHIREF-& HisfTi e a2y, WENMITHE a4
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BPSIN-g 9830, Bill: cargo liquid build -g.

2.10.4 #pE

#2318 FISCO BCOS Xk
257, FISCO BCOS %} Wasm BERIHLK ZHM A G A ETHAS, ATFHCT L5 HUAR i Y5 AC RS & T gt 7 ik
SO A B RS, PRI TR 2L DA N 2P 3R T8 #5 /8 FISCO BCOS X Hufk:

1o AR PRI 15 ) P ) TSR 22 2 A I

2. TFHRSLIGAUA Y 755 T A build_ chain.sh:

cd ~ && mkdir -p fisco && cd fisco
curl -#L0 https://github.com/WeBankBlockchain/liquid/releases/download/v1.0.0-rcl/
—build_chain.sh && chmod u+x build_chain.sh

W EHIVEDE GitHub, WE#AT curl -#L0 https://gitee.com/WeBankBlockchain/liquid/
attach_files/651253/download/build_chain.sh fiyd R #k build chain.sh.

3. ffi [l build_chain.sh FEASMIEE— L HABH 4 A FISCO BCOS XH4EHizfr. £
build__chain.sh [R5 77 ¥& W] 2285 HAT ] S0RY

bash build_chain.sh -1 127.0.0.1:4 -p 30300,20200,8545
bash nodes/127.0.0.1/start_all.sh

#R2 Node.js SDK

T Liquid 4A7EASC8m H , Nk A #i{UA FISCO BCOS Node.js SDK it CLI T HAERS T KR
M Liquid HEE&2). Node.js SDK #F Tyl 2% H 7 ok HFHZERAZ, Liquid AL KK
i H Al AR G A Node.js SDK 32 THfiA . L4 M GitHub 7k T Node.js SDK WG, F%
EFEYIE liquid 5 SOFRR L SCALESfR#S &5 :

git clone https://github.com/FISCO-BCOS/nodejs-sdk.git
cd nodejs-sdk && git checkout liquid
npm install

cd packages/cli/scale_codec && npm install

PR EICEEAE GitHub, W4T git clone https://gitee.com/FISCO-BCOS/nodejs-sdk.git fijid
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Til¥ Node.js SDK.,

BEYBEERRHE

/1] Node.js SDK CLI T H{Z{tH) deploy T4, FATAILAKSF Hello World &2t # A sy Wasm #43X
TS Z L RIEE L, deploy Tar 4 LA IHANT -

cli.js exec deploy <contract> [parameters..]

Deploy a contract written in Solidity or Liquid

Positionals:
contract The path of the contract [string] [required]
parameters The parameters(split by space) of constructor

[array] [default: []]

Options:
--version  Show version number [boolean]
--abi, -a  The path of the corresponding ABI file [string]
--who, -w  Who will do this operation [string]
-h, --help Show help [boolean]

PATIZ i 2 I 55 B4 AR SO AR S Mt BB S48, FFalad —-abi RIS A ABT SCIFR B8R 4R
PElt B T (https://gitee.com/FISCO-BCOS /nodejs-sdk#22-%E9%85%8D%ET%BD%AE) Wit E 4 CLI T
HJ5, WA AT @ &% HelloWorld FREG 2. T2 h s BN 2B M 250, W EHRAE
HIEFNEr S

node ./cli.js exec deploy C:/Users/liche/hello_world/target/hello_world.wasm --abi C:/
—Users/liche/hello_world/target/hello_world.abi

WE NG, R EER, K RS . G2t X525 7

"status": "0x0",

"contractAddress": "0x039cedlcdbbeabace04de8e74c66e312badad8af",

"transactionHash":
—"0xf84811abc7abd3a4452a65e6929a49e69d9a55a0£03b5a03a3e8956£80e9f£f41"
}
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2.10.5 AH

/1] Node.js SDK CLI TH2EH) call Ty, HATHTLAFMCHGRERIHE LR EGYY, call Tid
8 5

cli.js exec call <contractName> <contractAddress> <function> [parameters..]

Call a contract by a function and parameters

Positionals:
contractName The name of a contract [string] [required]
contractAddress 20 Bytes - The Address of a contract [string] [required]
function The function of a contract [string] [required]
parameters The parameters(split by space) of a function
[array] [default: []]
Options:
--version  Show version number [boolean]
--who, -w  Who will do this operation [string]
-h, --help Show help [boolean]

PAT % ST B A2 % . A 2ABt . BRI 0 07 U4 B e % 2T B4 DAV Hel-
loWorld I AEA 2071110 get JrihyBl, WTOABEH AT @&k, T get FHERBEZEMSH, M
BLTEF VAT R B8

node .\cli.js exec call hello_world 0x039cedlcdbbeabace04de8e74c66e312badad8af get

PG, R B LR

{
"status": "0x0",
"output": {
"function": "get()",
"result": ["Alice"]
}
}

Hr output.result FRIFME T get HIARIREIE. AR, get JrikiRlnl T FfFH: “Alice”,
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2.11 YmiFikIn

Liquid Wi HR H# T Cargo.toml Fl & X HE — 450k N [profile.release] [ section, I sec-
tion HH] T E G LR R AT, FNZEATE s :

[profile.release]
panic = "abort"
lto = true
opt-level = "z"

overflow—-checks = true

Hrp:

« panic = "abort", 2%’k panic if, Rust FFHIBATTARIG MR (Stack Unwinding), Bt
I 2 ARUCHIT45 AR X S BT H BRSO ROV . BT O AT, 7Y pamic %
W, AT R R IATHARARE , WA B TR IR TSl LT,
EYIITL LR, AT ROV I S BT 5B L BRI, [ TRV IR G

o 1lto = true, BLACEIIH TH BN (Link Time Optimization) . FFj& LTO JFHERARRF2 X
BT H BT AT A TSR AL, A B Tl B R Y IR

o opt-level = "z", JLECEIIUN THEEMIFAIIIMAER, z BHIMIIR 2AEAMERE R RN LT
/NS AR

« overflow-checks = true, WLALEIMTFIFRHET AN o . FFRUS, Rust iBSHEEES
I s AT S RGO IS SR A A R . MGz S A b BN N, S B
panic, PHAIET AN KT BHA I THUE RN ST R, (ELR 255 & 0 B A

AR B 7 SRR B X S AR MC B, (FURE TR 2 Wi 55 A X ] RE R A J R D R . — B0
BRIAR S B8 I 2 28 08 R AT R 0 3 S 5 3K

2.12 B ER API

Liquid fRp@IREZ — 2 BN BIRAE A2 i S S onil U G FZEAR AT I FUAE Soc iy s A v
B, BT REE AR RS R NSRS, A AR RO B RS I T, B
A B KPR SRR & LT AT RAE R 0 . i, Liquid $206 7 — 41k & i APT, {675
TEAMIAT G2 ICIT, RS ET X 28 APT PRI A AL X BREEFFET H APIRAS AT (2 AT
A AR S R .

R

AATTAR) APT (URERSAE T B B , A EAE AT R X 28 APT, N &5 K ik .
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2.12.1 ERFR

BRI L A APT 28], HAEFEFANT liquid_lang:env FHHRY test TR, Franyillile
M APT (SEBiIAi T test T

#lcfg(test)]
mod tests {
use super: :*;

use liquid::env::test;

#[test]
fn foo() {

let events = test::get_events();

2.12.2 API Fi3R

pub fn set_caller(caller: Address)

FSECPRIK P A S 20T AR BRI, @i APT W PABCE- S 2RI I, RIRERS SE N BRBE 15 1F) 4%
1 get_caller JiAMYIRIME. (5 FIGFHEN A push_execution_context JiiARF &I E LI

pub fn pop_execution_context ()

REEr 2 AR T PRI 5 B

pub fn default_accounts() -> DefaultAccounts

A AR AT RE o TR B R — LR A K il % APT W] RAIR W] —2H i E A K Pl R R, AT A
FARR T T ANEMK Ptk T, I E A5 B e I FH B9 B b i T 52k, iR [B{EH DefaultAccounts 28
) E AR

pub struct DefaultAccounts {
pub alice: Address,
pub bob: Address,
pub charlie: Address,
pub david: Address,
pub eva: Address,

pub frank: Address,
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A ATE A 30T T 2 X 2 R U

let accounts = test::default_accounts();

let alice = accounts.alice;

pub fn get_events() -> Vec<Event>

FOCIHEIT R IAT IS, AU X BREERRE T S e P — D F RS . B G AT R, SRl
ar P S IN— A FHER, FTDAE % APT JRIBUX LD R AN & A0 A R B il T IERRAY . IR
E R FLRY Event ZERUAYE 2

pub struct Event {
pub data: Vec<u8>,

pub topics: Vec<Hash>,

}

Hr, data NGRS, PTAES T Event ZEAUN decode_data Jy kN ERHEHEA TR
decode_data F¥EMEL N

pub fn decode_data<R>(&self) -> R

HhZzHSH R RFE P AN AERT I B R BT AL s 2628, T AR a5 X % 51k -

#[liquid(event)]
struct foo {

x: ul2s,

y: bool,

let event = test::get_events() [0];
let (x, y) = event.decode_data<(ul28, bool)>();

i data 4, Event RAUAA R — A PR T 4NN topics, B MRGIHAEAN Hash, Hash
KBRS R 32 R4l RERETT 8-S 51 AL, A7 s AR e, HAR MR A S bk e
e

2.13 SpEREZ) Mock

MEATFEINRELAREIN, BT AR TS EAMT T, AT B ey, Liquid Jeik
RASL PR NG LR BARSCBLE . BB X B SN & 293 B A 9 2EA T BT, Liquid I ASTUI0)
ZHLHINF SN E LY IEA TR, I EERF RIGEARE S 23058 24k b, thon] DA A S & 293 1 & 29 12EA T
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M. BARME, ATPUASNRE A FEBE WL, I B e et MR 207358 24 DAl Al =X
T TAE.

KT BES AL AN A A R E I, R R IOZ A 2 R N S FEINR A 290, Liquid £
WA ANR A AR BN R AR A L AR AN S ORL_E R SOREU ¥ . B SCRBUS 0 24 5%
JEAN <method_name>_context, HH1 <method_name> X AMNIBA LI A4 FR . AU LR SCRIUT A
B2 AT SH . W FAL bR SCIREU ¥ 68 T RARASXT B ANER A 29 5 Sl - e, il

#[liquid: :interface(name = auto)]
mod kv_table {

use super::entry::*;

extern "solidity" {
fn get(&self, primary_key: String) -> (bool, Entry);
fn set(&mut self, primary_key: String, entry: Entry) -> u8;

#[test]
fn get_works() {
let get_ctx = KvTable::get_context();

}

BEJS, B LN SCH) expect vk, ERERSAE— MW ZANBELAINARINE, BEREWEL IS
TREZAELIEN TAET L, filn:

#[test]
fn get_works() {
let get_ctx = KvTable::get_context();
get_ctx
.expect ()
.when (predicate: :eq(String: :from("cat")))
.returns ((true, Entry::at(Default::default())));
}

AR R, when JPVARYIE S “HSHOR L - SRAFIS -7 SRS IR E A kS E M
HEANSEERZE A X TRIANTE LT ESEER, TR NTE & LR AN S B 62
HIAMZK . returns JPYAMIE U “CIRFI—NEEME”, HSECVINEINTE L R P EEE, HER
% B E(E M R 52N A A E R R R A3 8 Bk, JATXT get HiEQIEIIEE: HHZY
YRR, EHHE—NSHCH cat", NER[EHEE(E (true, Entry::at(Default::default())).

BT when J5{A, W LA when_fn J59k, HARMS when 7R, HEHBUCH—IME, MUK
B M RGN G A0 ik — 2, HAEMR A RES SC BB 2R A0 2 4. KL, [ returns Jiik
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b, ERIDABER] returns_fn J5ik, HBHIARCA— MW, HMGRSEECE KRR, R mEECE 28
HHMRE L2 IR B AT DASCE R S AT

#[test]
fn get_works() {
let get_ctx = KvTable::get_context();
get_ctx
.expect ()
.when_fn(|key| key == String::from("cat"))
.returns_fn(|_| (true, Entry::at(Default::default())));

TEQAIN R ST AR when 5 when_fn ¥k, BUHFFIRINE X “XFFARRESEC--". BIAFE T H A
B, QIR WTAEENSE, get iRl (true, Entry::at(Default::default())):

#[test]
fn get_works() {
let get_ctx = KvTable::get_context();
get_ctx
.expect ()
.returns_fn(|_| (true, Entry::at(Default::default())));

e, 7EQIEIHE WA DA returns o returns_fn ¥k, WWHFEIRAE U2 “iRA— A BRIAME” .
SR 7 3 SR AN A 2 5 VR B Y 2 SE B T Default trait. BIHNTE F RIS EH, A2 EE
M ANSHET "cat" B, set JiEiR[A u8 FBIFYERIAME, B 0:

#[test]
fn set_works() {
let set_ctx = KvTable::set_context();
set_ctx
.expect ()
.when_fn(|key| key == String::from("cat"))

H&, WABEARVEH when o{ when_fn 5%k, A returns of returns_fn F¥k, MHIFIRIE N
FHLESEL, WRIEEOAE” . BIFE R G, QAN XTSI, set JiAI] us 2k
BURERIAE, B O:

#[test]
fn set_works() {
let set_ctx = KvTable::set_context();

(Fogks:)
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(8:EW)

set_ctx.expect();

}

%7 returns 5{ returns_fn JiiASh, RTPAAN throws Jiik, JHFHRULIANTE L4975 IA A RN 13
St BIUTE R E T, GBI MSHEET "dog" I, get JrikiAIIRIN:

#[test]
fn get_works() {
let get_ctx = KvTable::get_context();
get_ctx
.expect ()
.when_fn(|primary_key| primary_key == "dog")
.throws();
}

BHNR AL PAFAEE B RO, TEAEPI expect JiIRI 2 AR SN E AR — A BT IA B
B RMBHON— e, JCAHRRHES XY EEITIAN SR, Bribzsh, TS5 G2
TriE—E, WA R

let entry_set_ctx = Entry::set_context();
entry_set_ctx

.expect: :<(String, String)>();

AT — TR B, A SN A SRR IS 2ot s, PR ) BT T 9.2 0
REI.

AT AN A R A . BT HOCI R IR, 2 A S 00 B8 P 0T o 2
SRR BHGETIR, FEIT 55— PSR B I AT o 2 AT 5 S Bk e,
£351% panic, HARREEUTF R

thread 'kv_table_test::tests::set_works' panicked at 'no matched expectation is found

—for “getString(&self, key: String)  in “Entry"

TEDTEOLT , SNIE YA B ] RETA G & — A S RUULE R SCRBO A A AN & 2007k, iR aIAL
7 -

#[liquid: :interface(name = auto)]
mod foo {
extern {
fn foo();
// Oops, what a coincidence. .

fn foo_context();

(T gk%E)
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}

PEIE Liquid FEAER— M4 1) foo_context Jyik, WIS aldmitaflody B e SO AT . ik iX Firy
Wk, Liquid R NINTRE A R4 #[1iquid (mock_context_getter)] WEM:, HBECh—1
TR, TR Liquid 7% G 2007 A SR _EF SORIBOMERE, (R e e a4 .
TE—ALH, EIRIRBIAT A E R I

#[liquid: :interface(name = auto)]
mod foo {
extern {
fn foo();
// The compiler will be happy.
#[liquid(mock_context_getter = "liquid_is_fun")]

fn foo_context();

}

Bl #57 BAE TR B foo_comtext JrkAybEnl 1 F3C, WATDAEA TN 1iquid_is_fun i
s

let foo_ctx = Foo::liquid_is_fun();

2.14 &4t

W X e B RE A A BRI, FATA B A T S RIE YT BN B R T A B [] I 2 ey e A%
liquid $2{E—Fh 2B B, AVFA e O 8, BE RBBUUBLSE P 8™ AT, fefit— &%
SRR, B PR BT AR liquid S 2RO AR L ARG B A Y B SR A i SR S AT
PFRAFRERI B . S E I PR L B A R

2.15 FF=HEIFEER

Liquid ZPE55 B G &2 gt i SOEE, I PEa 2 e 9™ n, lquid E it il e s
FEG L B, RATE . WAER. KATERSEIE, A E L BN ERR N
PR AR . AZSCRRI BT ) Rust AU (7 00

#[liquid(asset(
issuer = "0x83309d045a19c44dc3722d15a6abd472f95866ac", // K AT WK & #i ik

fungible = true,

(T gk%E)
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total = 1000000000,
description = " k"

)]

struct SomeAsset;

Zi R SomeAsset Eff) ##[liquid(asset(-))] T AR ARZ BRI, PRI KRB S5 R
i EAE X

issuer $§E %= HY Erc20Token W& AT, HAKITEHE AR 41788 Erc20Token ¥3 5=
total $5E W= ZATHE S, HPATREMBRAN 64 7 CAF 53500 i KM
fungible F/RE =R RZFTEE ™, true FoRFEE ™, false FnIERFTHE™, M EMEGA N

true

description J@X} ¥t JE A

B LT AR B 2 gt

[ J5 57 HOA R ], AR RS 50 R AR . AT A R

2.16 XEDAERT

2.16.1 FIFRHE>

pud

Y PEIBE R, fungible 2 true, WIRMZHFALZF BT IRA, ARG LM TAED .

total _supply 2544 : pub fn total_supply() -> bool; Fhfig: FKEUE "B &iTH

issuer 544 : pub fn issuer() -> Address; INEE: FREUAATE W Hibk

description 4544 : pub fn description() -> &'a str; TJfE: HEEHAELE

balance_of 4544 : pub fn balance_of (owner: &Address) -> u64; IfEE: FRPCEAMK~H LA FERY
HE

issue_to %544 : pub fn issue_to(to: &Address, amount: u64) -> bool; WfE: NIEANFE(HE ™,
NG KRBT AT #AE

withdraw_ from_ caller 4544 : pub fn withdraw_from_caller(amount: u64) -> Option<Self>; TJ

A AR P R B0, A EAH R AR 5

withdraw_ from_ self %544 : pub fn withdraw_from_self (amount: u64) -> Option<Self>; IfjfE:

NSELIL SR vh G (AP v I VA BRUE
value 544 : pub fn value(&self) -> u64; LNRE: FRHUEA = X4 WE

deposit %544 : pub fn deposit(mut self, to: &Address); WIfE: FFEFIEMEREANMKF, Ky
A SSRGS F I PR AR
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2.16.2 FERIBHE™

2 PR AR, fungible Sy false, MIZEHi% Y o2 E AR ] T P2 2

o total supply %44 : pub fn total_supply() —-> bool; IJfE: FREUKF=EEITE

o issuer %544 : pub fn issuer() -> Address; ZNfE: FEUEATHE I - HubE

o description 2544 : pub fn description() -> &'a str; IRE: FKEUK=HiA(ER

o balance of %444 : pub fn balance_of (owner: &Address) -> u64; IHRE: FREGENIK L =1
RS

o tokens_of %44 : pub fn tokens_of (owner: &Address) -> Vec<u64>; IfE: FREBUEEAK - H A
BERhBE Y id

o issue_to %44 : pub fn issue_to(to: &Address, amount: u64) -> bool; IfE: KN FEE",
Ky = SeIEr (8

o withdraw_from_caller 444 :pub fn withdraw_from_caller(id: u64) -> Option<Self>; IfjfE: M
P e PR BB B AR TR R R

o withdraw_ from_ self %44 : pub fn withdraw_from_self(id: u64) -> Option<Self>; FfE: M&
2y PR B B, A A AR

o uri &4 : pub fn uri(&self) —-> &String; FHRE: FHUEF=WEH uri
o id &4 : pub fn id(&self) -> u64; THE: IREUK=XTRM id

o deposit 444 pub fn deposit(mut self, to: &Address);

2.17 fEH%H

2.17.1 =G

FOTRBMFE TR EAE AR mod W, PR B BT R AR, i liquid AR AR I
SR IR . ﬁ?%ﬂ%%ﬁ@ﬁ TEBE EME—, ERFEMWRA R RMSREAYNIR, 5L
Ja, BRATE BT R RATAE D AAT RN, AR AR S ] o AR T A AR

NIRRT S RN, BTSRRI A BT R

mod contract {

use liquid_lang::storage;

/// Defines the storage of your contract.
#[liquid(storage)]
struct Contract {

allowances: storage::Mapping<(Address, Address), u64>,

(T gk%E)
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(g L)
¥
#[liquid(asset(
issuer = "RZATH B IK P k",
fungible = true,
total = 1000000000,
description = "F "
)]
struct SomeAsset;
#[1iquid(methods)]
impl Contract {
/. B
3

2.17.2 SY)PRIEHE IR

e AL withdraw_from_caller #l withdraw_from_self PHANJ5 & T #4318 % 7= 25 B s 4,
withdraw_from_caller £x MM F B P A 58-S, an Ry & K g IR 3= AN 2, WA ik
K. withdraw_from_self M-AZMK ™ H SHYTEH ™ RAL, ARG LRI T A 2 W 15 2R M.

let amount = 500;

if let Some(token) == SomeAsset::withdraw_from_caller (amount) {
//do something
} else{

// process error

2.17.3 ZEr=sEflRYHES

NPRUESE 7 SO RN 25, O™ LBl L R AR 2 1, 2035 (K5 97 S B AP B 5k o
B RPHL R

let amount = 500;

let recipient:Address = "0x11111".parse() .unwrap();

if let Some(token) == SomeAsset::withdraw_from_self (amount) {
//do something
token.deposit(&recipient);

} elsef{

(T gk%E)
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(B bTT)

// process error

2.17.4 FEHEERER

PR iR T, N RS AE

let
let
let
let
let

total = SomeAsset::total_supply();

user : Address = "0x11112".parse() .unwrap();
balance = SomeAsset::balance_of (user);
description = SomeAsset::description().into();

issuer = SomeAsset::issuer();

2.17.5 B RERA™

NI E PG R TG B, P AR AR S A A G2, i SRR B . AT A B
¥, ATDASRVR I PR H R SomeAsset BE AL HAIW ] ] -

mod contract {

use liquid_lang::storage;

/// Defines the storage of your contract.
#[liquid(storage)]
struct Contract {

allowances: storage::Mapping<Address, u64>,

owner: storage::Value<Address>,

3
#[liquid(asset(
issuer = "KATH WK P A", fungible = true,
total = 1000000000, description = "# FrifiA"
)]
struct SomeAsset;
#[liquid(methods)]

impl Contract {
pub fn new(&mut self, owner: Address) {
self.allowances.initialize();

self.owner.initialize (owner);

(T gk%E)
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pub fn approve(&mut self, spender: Address, amount: u64) -> bool {
match SomeAsset::withdraw_from_caller (amount) {
None => false,
Some (token) => {
token.deposit(&self.env() .get_Address());
let caller = self.env().get_caller();
let allowance =
xself.allowances.get (&spender) .unwrap_or (&0) ;
self.allowances
.insert(&spender, allowance + amount);

true

}
pub fn transfer(
&mut self,
recipient: Address,
amount: u64,
) => bool {
let caller = self.env().get_caller();
let allowance = *self.allowances.get(&caller) .unwrap_or (&0) ;
if allowance >= amount {
self.allowances.insert(&caller, allowance - amount);
return match SomeAsset::withdraw_from_self (amount) {
None => false,
Some (token) => {
token.deposit(&recipient);

true
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2.18 &

AR ME (Programmable Distributed Collaboration, PDC) J2—FhE T fEE 5 & G & L &Rt )
B, AR —FMRIREREGY, XTI AT A i 2 7 M ES s TR

BRSO K R IIAR T CARCEE, 45 WIFEESE 3 (5 AL B Rl 0 R rh A o AR . A R
T RUE M ZEAH KA S 55 TR R R, R R 1 (RO A7 v B ) i < L A -

Bk K77 Alice PAMEHE AT (I Owe U, 10U) MIERFiA —2 R A THE 957 (AT A B
FIBETTR, B TR AR T — Rk it 1), I SRR i o BEist 857 Bob PAG TR TE R ) Alice
KR Alice A k) IOU Skxz#k Bob R . fi/G, Alice B23ZiX M2, X IOU ) Fra 4L
%% % Bob, [FHf Bob KRR mACHLS Alice.

TE Rk e, BeAR UUAT T VABEAR R Alice 76l T MRS WA R BT T A, R4 7 A
TPIANER. HoE, Alice iy 10U 54545 Bob, SLfr FZ EAT(E TOU KT Alice H 8 it A ALHIAL
A, FImRHZ 10U BNZEERR . J&T Bob iHT IOU g R Hk, 8& 7 —h#iRIE&H, Figs
T Alice il Bob XIPMENZTCHI (Bob & Eah A4, Alice J2 T a2 521, UL 1L H IR O
T2, HMEZ G Bob AR RTMEE AL Alice.

AR RSB E R, HREA5IAT PDC HRHER MRS, X
%57 (Party): Z5WPMELRER M, BIARBIHEHAT. Alice )z Bob;

« &Y (Contract): YEPMEFES, ILFRKS 57 ZBIFTB AR EE, Blans i) 10U K
KRG . ShGREDFEA—4%% )i (Signer). HATERRIAEZ T —BlAER, &
AREPLEL] (Sign), BIUHESABAFEIL T, Charlie ik fUE Alice 25 Bob ik EURIAHML

o BUF (Right): GFIKTS 55176 (Exercise) — @ 7 A ASEILEF R G0 054, BIARGIH Alice
BS54RS TOU OB, (TOTBURISURERE BRI 515 7708, BAMENCATEERUIONEOLT , Chartie 7
BEIEFH Alice 11y IOU,

ZAGAT G AT SRR A3 A4 BRI w5 3, 8T DAZHIRRERS 52 L2 5 HMEAE 55 1 T AR
PR & A1 R AT BEORIM R SR A BORRHE A5 & RARIE G MR TAER) S, 1 PDC
TIECATT R ERBTTRX I T2 A PDC 1, S5 HMER) ST DA 6 ME— A Ik bk ;
[, PDC 5[ A 547 BN 2 SIS 0 BRSSO B RS B 2, e it & A TR B a2
B R KM RS W AL, JT AE RESEE PDC HEMAR G . 2% . M. RS,
DRl BET 2 35 B SN G ML 55 B R ) SE B, 1T JC 5 400908 iy S B 5 [ 0 e A BRAG 2 55 PR A A

2.19 EARLE

2.19.1 thiE

AR 2 AT LA N A 2V cargo-liquid GUEPMENTH , H )5 — S 80nT DA R 52 R 1 5 H 44
R
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cargo liquid new collaboration voting

HE @ AN RERL, AR AHAES HAR HSR A 1ib.rs SO BT EIMER 45 4 BGER 4)
(&2, BORSE) e XTHRERCET i #[liquid(collaboration)] JEMEARIER) mod fRAGHRL S,
AR A A s -

#[liquid::collaboration]

mod voting {

T ME S8 A 29 N ERSE B X Gz Lk 225, I PME 53538 & 29N RBISAE [R]— I H W 3L A7,
HP #[1liquid::collaboration] 5 #[1liquid::contract] JEMARTER) mod MRS GE H BIAE [El— N30 H 1
A S

2.19.2 ER#ER

A B Al T A TR T RERE S R N 7, DA RSB SR RERE QIR I I & R A TRl BREAR i N A
FORETA #[liquid(contract)] JEMEFRER struct fCRHA . e & ISR REGS (T A 28 S G262,
ngstk, MEss, HREXSIAUIIRAE H 1iquid_lang JEHH) InOut JE{k, WHFCHSHIR

use liquid_lang::InOut;

#[derive (InOut)]
pub struct Proposal {
proposer: Address,

content: String,

#[liquid(contract)]

pub struct Decision {
#[liquid(signers)]
government: Address,
proposal: Proposal,
#[liquid(signers)]
voters: Vec<Address>,

accept: bool,
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B B E SR A SEV A R DR ol WE . FE 4 BT SEBE AR, &I BT A ARS8 N 2R3 A T AT I
FEARA, Liquid 25| ABRFAGRIFEA, SRR 257710 i F 3l Ad BEE (] R U 1) A o T
LA P

FE—AUMET, REBAE B AORBRIE L . 1Ak, MRS TR, G R T AR E 22—
PEAS R, SN . RS HEGR BIER R, (BREEERRE, TRsfTu e a0 5 & A Bk {82
A R AN ERE AT T AR, SRR R EHAIRER 78

let decision: Decision = Decision {
government,
proposal,
voters,
accept

};

tMEr, B #[1iquid(contract)] JEMEARTER) struct ARSI AFRIFBA R ARG ABAR 4 TR, Al
B A PR EORTE R AR A oy — , 5 IR 5 A A SR E A I & AR, W & EEE R

2193 EEH

SR, BFTELMRAE B0, BSET AR E LA G . AREZ TR REIK
Pt AL S T A RA B A T, DR 2 & R ) R SR 2 8538 T L TR L R As . W RA
S ITE A BRI E CRTARYE #[liquid(signers)] J@Mk, Fmigl i P& T4 nk Pk, fn
AR -

#[liquid(contract)]

pub struct Decision {
#[liquid(signers)]
government: Address,
proposal: Proposal,
#[liquid(signers)]
voters: Vec<Address>,

accept: bool,

}

#% #[liquid(signers)] JEMAREMI AL MEIHAAL T TR L T oI ERZ —:
e T} Address ZK7l;

o TR MEAEA (M Vec, HashMap %%), (HZ &'a T RENHLH T Intolterator<Item = &'a
Address> Fitk, b a S0 S AR B A i

T E ARG R B, government [ 5 AR 2 Address M, Al DA T LB T 6
P, voters PURALZILEIIKAIN Address [HENSEL, (HEFRMEREH N &'a Vec<Address> SCEL T
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IntoIterator<Item = &'a Address> J#iE, Kt r] PAEIAESE T8 XEE T .

Wi A8 Pertdr AR, AT GRS NG R R e BRI K L. AE
SRS, R MR R A A —E T2 e BB B0, (FU@ e B i SR AR 5 2 2 iR K

{Efi#:  #[1liquid(signers)] JE1:H signers W PAFRME N — LS A LS Kbk 4, %8
PSR TARYERY, B CRFZS A I SRR P A R signers A H”

ZBRANN, EREDA-MABNZEEB T WIEORSAEHIFNUI TR AL, IS RBRA E L 2D
P A #[1iquid(signers)] JEMERRE. [FIN, i TAAERARENUA PSS AT AT A R 7 i1
oL, BIANEGE— ME AR BN G A, ISR A SR B8 A [ I A TR 2

BE B 5 7 — SRR, "TPAEESHE signers iy inherited RARUH & A FIMRINLEE
JrES, B

#[liquid(contract)]

pub struct Foo {
#[liquid(signers)]
addr: Address,

#[liquid(contract)]

pub struct Bar {
#[liquid(signers = inherited)]
foo: Foo,

}

Ui Bar A [RAF Iy HYIK FHIHEAL T L “foo” By “addr” FBEiH.

2.19.4 #IpE

PIMER A X 50 A A A AR, 7R H AR H SR AT cargo liquid build 5 (] AR
KIS IN-g ¥EI) , HASEWHMEE TN target HEHABMMER Wasm #5518 & ABI S0, #E
EFE T Node.js CLI THEY initialize AiyAilE 245

node ./cli.js exec initialize C:/Users/liche/voting/target/voting.wasm C:/Users/liche/

—voting/target/voting.abi

MR AR P YT RICNS 255, LT A CNS R4 U A FRAY I P ATl R . W] A
id--vho Hi-w IS E AT initialize ALK, HAFRBLNBGAM R E X FH accounts L
TR B E AR
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W5, AIVAEIE sign iy o4& Gl , sign fr&AYMH T AR R

cli.js exec sign <contractName> [parameters..]

Sign a contract

Positionals:
contractName The name of the contract [string] [required]
parameters The parameters(split by space) of the contract
[array] [default: []]
Options:
--version  Show version number [boolean]
--who, -w  Who will do this operation [string]
-h, --help Show help [boolean]

SRS, TR A TSR A PR R B R A BRI A, R AT LA --vho mi-w M $5 E AT sign fird
K 4, A A TRBE BB RCE S F T accounts FLEIN M E- K. Hdr, GFRNETRZAZAR D
P, UG RS ASA OE. BIA, PAZE () voters JLHI N =S HRALAY Decision £[F]
Bl

node ./cli.js exec sign Decision 0x144d5ca47de35194b019b6£f11a56028b964585¢c9 '{\"proposer\
—":\"0x144d5ca47de35194b019b6£11a56028b96458\",\"content\" :\"Playing\"}' [] true

RGO, RATEERANT Frs:

"status": "0x0",

"contractId": O,

"transactionHash":
—"0x31fa4al1fb42258c12eb5328903914bd215adb3e36212662e93fe7eelabe8c120"
}

AIAE B R DR T RRZ GRS LB A {HR status }¢ transactionHash FE4Hb, 82T —1%H
contractId (&[F ID) WFE:, X2 TRT R0 & FBHR 0] AT 2 IR EEE , AR E AR 2 556
e B, MR &R ID #EARR. SCB L, X RZEBM AR, & ID 22— M 0 FFiG
PRI T A R AR A F 1D, SRR O B LR A R AP TATAL . A SETRE, i,
LA NI NI 281 Decision &M, FRATATABATAN R s :

node ./cli.js exec fetch Decision#0

4ty “Decision#0” HIZ7 Al ID 4 0 ) Decision &l FHAFBLF, SFFAESATTBi%
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"status": "0x0",
"Decision": {
"government": "0x144d5ca47de35194b019b6£11a56028b964585c9",
"proposal": {
"proposer": "0x000144d5ca47de35194b019b6£f11a56028b96458",
"content": "Playing"
3,
"voters": [],
"accept": true
1,
"transactionHash":
—"0x4cf410d14004cc713¢c959c8639a263a86311f688£89c80589b7£33aff99b6632"
}

2.20 E$FE

TEEAL — T RATCAFF], FEE LA BN, LAY #[1iquid(signers)] BIEARHEMA, K&
AR P R AR E T o (HR XAy SRR 1 B 7 P B B A0 Address R, AN
{135 Address FAUTRMIEN RS TESLFR M, ARSI S B VEAE, Blan, BEfEism s,
M3 Voter ZEMAIANALRITIRE (AL :

#[derive (InOut)]

pub struct Voter {
addr: Address,
voted: bool,

choice: bool,

[, TR 5EE Ballot AIRBAR A E LANT

#[liquid(contract)]

pub struct Ballot {
#[liquid(signers)]
government: Address,
#[liquid(stigners)] // Oops. ..
voters: Vec<Voter>,

proposal: Proposal,

NPAF H , Ballot & AL E LKA government HIKk Pk A voters sl I SR 1K
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HHEMAZZZ ARG T, (HR2AEALBEE voters WHEE] 7— KURRST: voters MIRUIEEAIRIURIALN Voter
WAL, HAWE #[1iquid(signers)] JRPEXHHART M BRI R, BUIN S BRI 22 4
R AU PE L 5% -

I P R ARAS R R, FRATTAE BEEF AR e Voter 28U addr G, {HZ Liquid 4]
TEMGERX — (5 Lo X — /8, Liquid AFFER #[1iquid(signers)] JEIERS, [ signers fZid
MRS AR T, RS TR, TR Liquid A0{RT AR 51 R 2R
fIARZEAY IR ik, BT Eimeg s, af MBS an

#[liquid(contract)]

pub struct Ballot {
#[liquid(signers)]
government: Address,
#[liquid(signers = "$[..].addr")]
voters: Vec<Voter>,

proposal: Proposal,

}

PRt S R AN 5 PREEFRES . TR T ARF 0 AR P UEA TR 4

2.20.1 MHRERF2E

XGRS B 57 PP e R R 3, HA R IR

IR PR EARIIRALS, c A RENE I A RS R il 5 h e Hh B e 28Ik itk o 31 124
ARPUCE R $L. .1 addr XFRVEFEGE. WA LABEAON I voters kT MICR, HMNXLEILHETHH
VeRE A4 “addr” TG RMEASEE, SRR ITA SR MA BB TR AT

W DT Ry a2 DRI IR EEERS LGRS IR B A R R A, Z e ks AT ik
e, MR A TR PR ICRZ B BIINTE $1. .1 . addr" XIREEEAS T, TEMT VIR g M
voters IR TAMITRIG, HEH .addr TR GBS 2 AEMIERS N TCR B AE— LS B fy
BOREHIEAEAL, MR AR EAAL A B “addr” MR, 5T A .

X R PEA T, BURERRAE R AOER A T TR T o2k —:
e T}y Address ZKFl;

o TR-UERT (W1 Vec, HashMap %), {2 &'a T XMUMEIT Intolterator<iten = &'a
Address> #F, JUT a SURHH G RLE .
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2.20.2 HEEFZE

XA T RIS R AR VPR, MU POB R AT Ay, B R RAePRA RT RE Sy Rl e 5 1
WRPE. XX AEEL, Liquid St 7R By, nl DARF A 2 R 2 A S B — S B R b, iy
A Liquid i e B T8 . sREOAR AR TERA I T -

#[liquid::collaboration]
mod voting {
fn get_voted_voters(voters: &Vec<voter>) -> impl Intolterator<Item = &Address> {

voters.iter().filter(|&voter| voter.voted) .map(|&voter| voter.addr)

#[liquid(contract)]
struct Ballot {
#[liquid(signers = "::voting: :get_voted_voters")]

voters: Vec<Voter>,

SXIQB AR, RBERSE—TATE, (RIP TR eR B E BRAR . 2K B AR
Rust 15 FHITERFRR, HOAA:: TRk BB #[1iquid(signers)] EIEFRTERIBE M AFAN T,
D% bR R 254 5 2 A —:

e Fn(&T) -> impl Intolterator<Item = &Address>

e Fn(&T) -> &Address

2.21 H)

2.21.1 EEER

1£ PDC w1, BRI AR A E— BT ARNEN T, THTEREFERE. BIgHaE
o MENSHIRBATHRIUBCRIN, RIEWREIZS 5 IA AT BB RIRUR . iR & 3
POHES A RN KR impl AL, IR #[1iquid(rights)] JEIEXHEAMIE TR, B
WAE R AR, E ST T4 add AU :

#[liquid(contract)]
pub struct Ballot {
#[liquid(signers)]
government: Address,
#[liquid(signers = "$[..]1(7Q@.voted) .addr")]

(T gk%E)
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voters: Vec<Voter>,

proposal: Proposal,

#[liquid(rights)]
impl Ballot {
#[liquid(belongs_to = "government")]
pub fn add(mut self, voter_addr: Address) -> ContractId<Ballot> {

B #[liquid(rights)] JEMERRTERCHER T, & IURZBUNI s B0 n] AR AT, pub, BT BURIHAR
TN L. BTG TTHR AT RRE DR A, AT DA B R 880 o2 SOBCE T 73— Y impl AU
H, SERGE T impl AURHZ AN, Hiln:

#[liquid(rights)]
impl Ballot {

impl Ballot {
fn helper_1(&self) {

fn helper_2() {

BRI N EH] #[1iquid(belongs_to)] JEMARIEMIIAUN B TS 575 . BUR 4 a8 Jr Jai 77 (14 K
Ptuht b S AE G RN T, BlAHE LB, 2705 add AAURIJE T &R HH government 5. i@
J7Ja nTEREE— A AR S {3 RS, HIERS BT PR bR R R B PR AT R . I,
B add BUR MG I A R3S, B voters WA HEEEE IR ik, )_E AR il ] DA 5 8 -

#[liquid(belongs_to = "voters{ $[..].addr }")J
pub fn add(mut self, voter_addr: Address) -> ContractId<Ballot> {
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HI T A AR R S5 T R AR G R AT, B RCRI R 5 — IS Hb A2 30 g (Receiver), JITHIAfK
W ETRBEATHRE . BAAR T LA R Fhz —:

o self, DAHEEM TR YHI&FE, AREBMARIPHNEG, HHAENFTHEEE, ERLYEE;

o mut self, PAR[G{ iR MSEI&R, W AMEMARPINE, HHAERFATHEEEG, R4
Al s

o &self, PANGERYTARLFIAR, AREBHREGR TFRNE. BRFFHsESEE, NafERSH &R

o gmut self, DAMIEARYF A UEI AR, "TRMEMA R PR NZ . BATESE R, NafEmyné
]

VER AR EWEE 2 5 A RE T TR & 4k ST (AR, FR 5% A AR C 0 B o1 R 25 A - e,
contractId WASYESE, W ARSI TAM AR PRI 2. R LeGuR, ERVLHgciE a8y |
B R BIR A E TGRSR, (R A R N BN AV B e X Sk, mTfE H S BGIERT . YRR B HITE
IHE R A BCHT & R LA L, RES Tl e = AR R WHT & IRl B, fE5C % 5 MEF, government
P B2 T RS C AR ZE R B 2 A T O ARUR], AR ARSI, T AT LT RER) decide AUFIAY
Bl g self, HIFEATAUE G, JRIGMIE R AR, ik =4 mE Wl (R4 sign!
% ContractId RALKHE N I AT RN fRRE. )

#[liquid(rights)]
impl Ballot {

#[liquid(belongs_to = "government")]
pub fn decide(self) -> ContractId<Decision> {
require(
self.voters.iter().all(|voter| voter.voted),

"all voters must vote",

)3

let yays = self.voters.iter().filter(|v| v.choice).count();
let nays = self.voters.iter().filter(|v| !v.choice).count();
require(yays != nays, "cannot decide on tie'");

let accept = yays > nays;
let voters = self.voters.iter().map(|voter| voter.addr).collect();
sign! { Decision =>

accept,

government: self.government,

proposal: self.proposal,

voters,

(FougkzE)
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2 Z USRI Y BT & 7 M RN, Ry A R M R Y[R FE 1Y # [1iquid (belongs_to)] J@ k< S H A
JU4x, It Liquid $24E 7T 55 —Fh & (8 /) J& ¥ #[1iquid(rights_belong_to)l. %)@ T ARyt impl
R, H2 Y5 #[liquid(belongs_to)] JEMZEML, FTEMWIRAT— M THRENFIE T FIFHES
B, MTERRZ inpl AP @ SO G BRI H 8 T X Se g . J8 PS80 [ Ao ] DA ) 3k
PEaRiik. HH #[liquid(rights_belong_to)] JEME/G, impl A% A HRAY B EUY A fovF BRI
#[liquid(belongs_to)] JElt. 7E FARBILILH, government [HHJHIH add K decide FUF):

#[liquid(rights_belong to = "government")]
impl Ballot {
pub fn add(mut self, voter_addr: Address) -> ContractId<Ballot> {

pub fn decide(self) -> ContractId<Decision> {

FORBCR TR T I FAFER AR T AR A AT ER MU O AT AT Se s n] DAAT AR, B :

#[liquid(belongs_to = "")]J
pub fn vote(&mut self, choice: bool) {

2.21.2 T

A[PAE T Node.js CLI T.HEY exercise fydf7i¢r il FHIRF, exercise Ay M Jrstin R s, 1
{8 P A AL B A B4 B . 1) 1D BURI A BRA B AT BA R e A B 28

cli.js exec exercise <contract> <rightName> [parameters..]
Exercise an right of a contract
Positionals:

contract The name and ID(split by “#°) of the exercised contract

[string] [required]

(@)
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rightName The name of the exercised right [string] [required]
parameters The parameters(split by space) of the contract

[array] [default: []]

Options:
--version Show version number [boolean]
--who, -w  Who will do this operation [string]
-h, --help Show help [boolean]

{Bi% government PN IHLIEE Alice (0x144d5cad7de35194b019b6£11a56028b964585¢9) , Alice ff DA
BB EE Y RN R E AR

node ./cli.js exec sign Ballot 0x144d5ca47de35194b019b6£11a56028b964585c9 [] '{\
—"proposer\":\"0x144d5ca47de35194b019b6£11a56028b96458\" ,\"content\":\"Playing\"}' --

—who alice

RIS Fs :

"status": "0Ox0",

"contractId": O,

"transactionHash":
—"0x13c11b0d2e4907962d2dde5e09d8c1632fcb414cba71£3195a86125£258£137e"
}

W j5, Alice @ id47{ add AL FI¥ Bob (0x3b1b0b74801e104543cf05ed88cc215ebde51d72) J% Charlie
(0x1653641673a6f5eaebfcead137b91407e7c86¢35) T E X ZEH|

node ./cli.js exec exercise Ballot#0 add 0x3b1b0b74801e104543ef05ed88cc215eb4e51d72 ——
—who alice
node ./cli.js exec exercise Ballot#l1 add 0x1653641673a6f5eaebfcea9137b91407e7c86c35 —-

—who alice

HEREAH Ballot MEZY ID TEAK A, X2 b TG add AUMAE L, HofER 2% A 4
— R EAR, REREFREGFEA R ID. WRAE ID 4 0 fIRE G RER GRS H EATHEAL
A, 0 2 S ECR Br7s AR -

{
"status": "O0x16",
"message": "the contract "Ballot™ with id 0" had been abolished already",
"transactionHash": "OxfOb8dfbe2d0bba0f40280d3b502d572787a05804861070c5ce1916e7b009£57c"
}
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HRAE ID 2 0 iR R G AR S 388 nT A A Tl N 2 -

node ./cli.js exec fetch Ballot#0

IR G5 RN s :

{
"status": "0x0",
"Ballot": {

"government": "0x144d5ca47de35194b019b6£11a56028b964585¢c9",
"voters": [],
"proposal": {

"proposer": "0x000144d5ca47de35194b019b6£11a56028b96458",

"content": "Playing"

1,

"transactionHash":
—"0xdf7418f3c5bb6a569d1c1cb9f1e522865ab179927a6eb14fe202ed6303786e5b"
}

FAE MEEAERR, SEEESIRMR A, HIHSEEECEPMAZR ID 2 1 fRESF .
£ Bob J¢ Charlie #FZEZ )5, Alice WATT{l decide BURIDA A B phill & :

node ./cli.js exec exercise Ballot#2 decide --who alice

fidi decide BUFIAE XL, FTAL5E R IG I 24iR ] Decision £5[H]f ID:

"status": "Ox0",

"outputs": [1],

"transactionHash":
—"0xb0cb7c048afc09083841bc49eb918648a91742fd1£4dffe1876144b8d38e2ca9"
}

node ./cli.js exec fetch Decision#l

REERIT R, A& T AR ID N 1 kil E P 2

"status": "Ox0",
"Decision": {

"government": "0x144d5ca47de35194b019b6£11a56028b964585c9",

T kLL)
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(8 L)

"proposal": {
"proposer": "0x000144d5ca47de35194b019b6f11a56028b96458",
"content": "Playing"
3,
"voters": [
"0x3b1b0b74801e104543ef05ed88cc215eb4e51d72",
"0x1653641673a6f5eaebfcead137b91407e7c86c35"
1,
"accept": true
},
"transactionHash":
—"0xel0cdc052fad4121c2fc52f5a135a5fb7821303b67beec0a814£4£8a7£37731384"
}

Liquid AR 2 A S I TR AR T7 2 B A TTRUR 54, RUHE iR G —2 4, Bob I{EIUEF Alice
17f# decide BUF:

node ./cli.js exec exercise Ballot#2 decide --who bob

M S PEEATRI, AR AR I Al 4 i -

{
"status": "Ox16",
"message": "exercising right “decide” of contract "Ballot® is not permitted",
"transactionHash":

—"0x40c167383c748c3d2bbc86bbe4186a6051294815fa3d1a02d5e03e7df6d44a36"
}

2.22 HHBERERE

2.22.1 Contractld 3%

Contractld f2 Liquid i) 50 Melia i, ZE Mk I T4 £ 1] 1D, FE5 5 A BITT 05 (1] Contract Id
M AR, HHAE TF

pub struct ContractId<T> {

HrpRMSH T MU RGRCEER, (R AU & S8 1 i -
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let something: ContractId<u8> = ...;

ContractId KASH [ FrMfEEH Y Copy. Clone, Partialkq trait, PNIAl AT (#IUEAT{E S DL LA <54k
g

let a: ContractId<Ballot> = ...;
let b = a;

assert_eq!(a, b);

ContractId ZEAMFEASAE VM AT My i, (Ho2 24 B T A TRRRAR A 57 . AURIA S B [ 26
By, HXPANEIS w32 RB—E. B, BMEhTEAEa T SRR E

#[liquid(contract)]

pub struct Offer {
#[liquid(signers)]
owner: Address,

item_id: ContractId<Item>,

i1t Node.js CLI T.HAY sign B4 N 0ffer G, AIPAFRIRATT AT

node ./cli.js sign Offer 0x144d5ca47de35194b019b6£f11a56028b964585¢c9 1

FERAE Lidan o X8 IS () item_id) EEK TR 1 (R 2 S BEATIN , B4 1 24 Liquid H 3h#%
HARR) ContractId AR, A AS KL S AR R A RURIR IR (2R A4 ContractId
RIS, Liquid 2053 A sy B8R

ContractId RAUNUMTAEE G ID, HRIN AR EREE, UFHEAAUHAUE A7 fH A A [ YA
A EAAHAB G R R N2, 7R %EE ContractId A BB, BIATE FAREILRSH, 0ffer £[H
B settle BUFIRENS B HLET AR H H1W item_id iifi (ContractId<Item> %) T Item
GRBENR P E X transfer_item AR :

#[liquid(rights_belong to = "owner")]
impl Item {

pub fn transfer_item(self, new_owner: Address) -> ContractId<Item> {

#[liquid(rights_belong_to = "owner")]
impl Offer {
pub fn settle(self, buyer: Address) -> ContractId<Item> {

self.item_id.transfer_item(buyer)

(T gk%E)
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(8:EW)

}

LR, FE RA/RBIY, transfer_item FUAIIEAR & BEHATAUY Ttem & FFEHATEHGHEL,
P il R kS i R item_id 7R, 251% “GREHEK" W7 R,

B T RERERAT TR 1) A W] R AOALA, ContractId ARSI 744 fetch MURFIATIIA, M TIEAUTE Ak
Pt ) & ] R A, il

pub fn buy_item(&self, offer_id: ContractId<Offer>) {
let offer = offer_id.fetch();

let vendor = offer.vendor;

}

FEERMR, £ LARBA, A offer AR offer_id FRURE A IGERNZE, 11T
T ofter ASRAHLA] Offer &ML E LIUKLA,

2.22.2 sign! 32

sign! 7708 Liquid JRAFRMERE 2, H FEARIMBA TR 2T 3 &, Ts S AR B, H
i J 7 2R B

pub fn add(mut self, voter_addr: Address) -> ContractId<Ballot> {

sign! { Ballot =>
voters: self.voters,

..self

}

sign! ZIIEVAH = HA: ARG, A Ek (=>) RBUARME . i, ARBRS TR A2
A RIBHCR B L FR, HANREMT self 4818 H & MUAMEMRMIEE S Rust i 5 h 45 W AR (E 1A AH
], (AFZEFENE, BARET S StructBase 155K (Bl _LA/REIHA) . . self, Hrr self ] PAHN
HAbRER) , SOTELRIE. . /RO ETRL SRS N AR —3 . # sign! ZHIITH
I, WERE—A ContractId KAUAFE, AR WIAEE R sign! HAEFBEBM AR ID.

sign! ZRAUMPATIERE HME— BRI ContractId KAV R 3.
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2.23 PREE
PDC BB AL IRBE BRI S SHMER 2 507 008 £ b IO RO BURL 5 355 1043 R

TSR AREE T NZ Sb . BfE PDC 35 J5 YR RS S B — A AR R B 2O, AT R ad 52
Bz Y PDC FAURBRA BT, AR AN BT A SRS 22 05 W E AR

2.23.1 [O)@EEZR

TEZ HIRESTH, FATRENZT 10U B, FERaRATes it I0OU & i i fay L si -

#[liquid: :collaboration]
mod iou {
#[liquid(contract)]
pub struct SimplelIou {
#[liquid(signers)]
issuer: Address,
owner: Address,

cash: u32,

}

£ Simplelou W', fEHEMAATI issuer ZME—WEET, RIAFEE issuer WEALRIIZEE . W] LA
WIS R T AE Alice (%47757) 45 Bob (Frj@7J5) ZIERIEHHEN 100 JOHE A :

/) EZ R AP KA, Alice 5 Bob HJK P i A
let alice = default_accounts.alice;

let bob = default_accounts.bob;

test::set_caller(alice);

let iou = sign! { SimpleIou =>
issuer: alice,
owner: bob,
cash: 100

};

test: :pop_execution_context();

EiRE R FEE, BRI Bob S5, A E [ IEXTEHE EAMGER)G, Bob 54 m LA
XHESRE WA REATTA, B0 Bob ATPAMERR T2 F M & il — I ARG, Alice SLbs EXACEZ . 7E
XAEOLT, G R E R BN AR FERSERZiEY, RAZS 57706 R N A0S Skt
WE, AFRA BN & T AT ARE L. Bk, M ERFE, ROIFEERERTE T EmAZR
SFEITHEAT, WA YR REZ DT RN ARG W WA AU . A BEAEF 5 A T -
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#[liquid: :collaboration]
mod iou {
#[liquid(contract)]
pub struct Iou {
#[liquid(signers)]
issuer: Address,
#[liquid(signers)]
owner: Address,

cash: u32,

#[liquid(rights_belong_to = "owner")]
impl Tou {
pub fn transfer(self, new_owner: Address) -> ContractId<Iou> {
assert! (self.owner != new_owner);
sign! { Iou =>
owner: new_owner,

..self

SRR APy SR e, 50 HAEd— R bk Eah i, R s R Re St 0 —
AT LR 52 5 AT R EAT 1AL, T Alice 5 Bob JoiA[RIIN BALSE A 1A -

test::set_caller(alice);
// Fail to sign due to the lack of Bob's authorization.
let iou = sign! { Iou =>
issuer: alice,
owner: bob,
cash: 100,
+;

test: :pop_execution_context();

// Alice issues an Iou to herself.
test::set_caller(alice);
let iou = sign! { Iou =>

issuer: alice,

owner: alice,

cash: 100,

(Q3)
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};

// But she still can't transfer it to Bob.
let iou = iou.transfer(bob);

test: :pop_execution_context();

BERFX L M, FATRF BT b TARFALH] T AR

2.23.2 RIER

WA Alice 5 Bob ZRIPA KM AMERKR, Alice nIPAN] Bob AE—MEWAI, HRIMAFMNAN: Alice
] Bob ZATHME N 100 JCHIMEHE, HAEGR 44T Bob 2 AUR . $RILA RIRHGE T AR S s

#[liquid: :collaboration]
mod iou {
#[liquid(contract)]
pub struct IouProposal {
#[liquid(signers = "$.issuer")]

iou: ITou,

#[liquid(rights_belong to = "iou {$.owner}")]
impl IouProposal {
pub fn accept(self) -> ContractId<Iou> {
sign! { Iou =>

..self.iou

AR, BTERENR Tou H G2 ANl M LSRR, KL AT IouProposal & ZitR
H K R A E L. TouProposal AR H HA 4 iou M H, Rl Alice [1] Bob $EBUHIMEE A F HAINZE,
kR EYs, %% IouProposal &[] HiFHHEW I issuer ZALHEITT, H L Alice GBS 1 C AR
Ww:

test::set_caller(alice);
let proposal = sign! { IouProposal =>
iou: Tou {

issuer: alice,

(T D)
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owner: bob,

cash: 100,

};

test: :pop_execution_context();

b5, #R4E IouProposal &[RI#iAR Y E X, Bob A HEAEITHH accept BUF, #F Bob #%FE Tl accept L
I, IEES S h A E S RO A Alice 5 Bob AU M A 1] -

test::set_caller(bob);
let iou = proposal.accept();

test: :pop_execution_context();

ZFVARERE IR, 2T Alice M NF I AR TT , M IRIAGE N TR & IR BTN 2R . T Bob {124
R TT, e RAEER RN BB TCRIG 4 Sk Eah sz, it Bob WA T accept X
FACE T RS WA A FREA T AR B0 AN, A& [ B . (Rt AL
PR T 005X B I N AR SRS, PR TE T AR I ISR ) . #7 Bob XA AHUA TAEE, fih BBk
FAT accept FUFIRITT, JEitHE B2 T (R RIMICR, (ERMBUT 5 BA Lk .

TR SE FESE S AT FRE S, FATTT DABE I SRAUAY 7 SR AR B A A RO A Dt [ R AT FD— R, P ALY
Fe R tho [R5 T IRy — SR 5 T b AT, FRATTAT AR 51 ARRD B iy WA R AR -

#[liquid::collaboration]
mod iou {
#[liquid(contract)]
pub struct TransferProposal {
#[liquid(signers = inherited)]
iou: Iou

new_owner: Address,

#[liquid(rights)]
impl IouProposal {
#[1iquid(belongs_to

"iou {$.owner}")]
pub fn cancel(self) {
sign! { Iou =>

..self.iou

#[liquid(belongs_to = "new_owner")]
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pub fn accept(self) -> ContractId<Iou> {
sign! { Iou =>

..self.iou

#[liquid(belongs_to = "new_owner")]
pub fn reject(self) -> ContractId<Iou> {
sign! { Iou =>
owner: self.new_owner,

..self.iou

e RGBT, & TR R, [ BB BT A AR A i AR AT 2 . A
new_owner M HHIEHFERT, 24 HIFY owner ARSI BUNIX B S . — i , IR VCE A FRIHT 2E L accept,
reject J¢ cancel =XiiUA. T REAS(H R owner REMSOIRITARILFSAIRINAT, Tou AHBHRHTH
e I IR EIEE

#[liquid(belongs_to = "owner")]
pub fn propose_transfer(self, new_owner: Address) -> ContractId<TransferProposal> {
assert! (self.owner != new_owner);
sign! { TransferProposal =>
iou: self,

new_owner,

IAE Bob fH W] DAKF At (4 15 5 & B 0 T B ARG & Charlie | #0232 8 38 & 5 0 7T DL GE 2
TransferProposal L, UWIFFCHE /R

let charlie = default_accounts.charlie;

// Alice issues an Iou using a transfer proposal.
test::set_caller(alice);
let proposal = sign! { TransferProposal =>
iou: Iou {
issuer: alice,

owner: alice,

(T gk%E)
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cash: 100,
},
new_owner: bob,
};

test: :pop_execution_context();

// Bob accepts the transfer from Alice.
test::set_caller(bob);
let iou = proposal.accept();

test: :pop_execution_context();

// Bob offers Charlie a transfer.
test::set_caller(bob);
let proposal = iou.propose_transfer(charlie);

test: :pop_execution_context();

// Charlie accepts the transfer from Bob.
test::set_caller(charlie);
let iou = proposal.accept();

test: :pop_execution_context();

2.23.3 ABEREN

PR — B T ER g 5ep, S 57 2 BFRERKRAIEE, BN Alice F52RF4EH Bob HeRs fi i
AR, MERREFERG AR 2 DR 5 2 ) TARP IR, AR BB A 20U BENAE L . nTLAER A Gty
RIS AR — I, RIS U5 B A i a5 [ P 3T TR ok

Fe BORLAY FEGEAE T I0 iR ke S I R 32 i A v, I A B 2.5 5 X05 RE [N 2 55| transfer
BORIAT i R, W RERS B W RS XU M52, dEmEIEH Tou &2y, HILEATAILAY Tou &M
R SCAN AR, BESRATAN P 55 2 ) s BB XUy B AL -

#[liquid(belongs_to = "owner, “new_owner")]
pub fn mutual_transfer(self, new_owner: Address) -> ContractId<Iou> {
sign! { Iou =>
owner: new_owner,

..self

[}

HELE LR AT, #[liquid(belongs_to)] JEPE A TR R T, T i s AR
THAERA —A kL, WidiEs, FFARKNSSERER, SRR ST REEEZ . 4F
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AR TTI , 5 BX L I U5 R I B A B RE AT (%R . BEAL, AR J5 1Y) new_owner
KATERAY, MR2EERETRRNSE, N T IRXMARE 2SR, new_owner ZHIF 4 ~. (H
5 HTHY L, WUR B AT AR, WA B — e 7 B RAL. R X ASUR TE Ik B AT Al
FATATASeE L—1 44N TouSender MG ARG, MTHEERNZE T MITHBERIAEG

#[liquid(contract)]
pub struct IouSender {

sender: Address,

#[liquid(signers)]
receiver: Address,
}
#[liquid(rights)]

impl TouSender {
#[liquid(belongs_to = "sender")]
pub fn send_iou(&mut self, iou_id: ContractId<Iou>) -> ContractId<Iou> {
let iou = iou_id.fetch();
assert! (iou.cash > 0);
assert! (self.sender == iou.owner);

iou_id.mutual_transfer(self.receiver)

TE iR E L receiver AJPAZEE —1)y IouSender &[], &Rl & AT AW P bk (sender ). sender #j
AU N send_iou WIRLA, BEREIT] receiver FEREMEIT O & H. thT send_iou WA H &mut
self, FIMATHISE XA NG, XTI IouSender FFIALAENE, It sender FEUSHFLLIN] receiver #H%
Hi. BT IouSender &AM receiver Z5%, HILE TMXHFRT T AF A NZ, M4l send_iou
BRI 258 T sender WY#AL, HUMFEHATZES 15 17171 mutual_transfer RIS, [H3EAG T
receiver 5 sender (WAL, HICABIEHATI) . R R LA AT ARIAR T -

// Bob allows Alice to send him Ious.
test::set_caller(bob);
let sender_alice = sign! { IouSender =>
sender: alice,
receiver: bob,
};

test: :pop_execution_context();

// Charlie allows Bob to send him Ious.
test::set_caller(charlie);
let sender_bob = sign! { IouSender =>

sender: bob,

(T gk%E)
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receiver: charlie,
};

test: :pop_execution_context();

// Alice can now send the Iou she issued herself earlier.
test::set_caller(alice);
let iou = sender_alice.send_iou(iou);

test: :pop_execution_context();

// Bob sends it on to Charlie.
test::set_caller(bob);
let iou = sender_bob.send_iou(iou);

test: :pop_execution_context();

2.23.4 PDC gy pR{EREY
R B TR B AT T PDC A AU BN, 3 P oRIATRF22 2] K F PDC R iR
BIEGA, DA RERS & BEMHE I P is A A el B IR M, AT ER AR S Bt 2 B

PDC K2 G FAUA & [ N A R SRR 8l i, B ERR T GE A& bl 1, Bl e Bk 7R 1)
H, A7l send_iou AUFEWLS mutual transfer UM, XFHFFAEEIZIIR K RMBIIELE PDC oy 5%
RS TafE, B KRR A SRR 2 M T, B IAT SRR, #A A B AT
(Required Authorizers) £f5 RA (BRI E LTRSS AL LTI MPLE S 5T AL . AR — AT
J7 (Authorizers) %6 A (RPSLPRf7 % 1ERS, WS 57 E &) . PDC PR R R 2R T4
ABHPERS, RA M A B TAES

RA G

o WIREATEHRGH], W) RA EEH #[1liquid(rights_belong_to)] B{ #[liquid(belongs_to)] @& E
AR 7 J8 4 U 2R 65

o WUREZEFEAR, W RA BLEH #[1iquid(signers)] JEMEHIN & FZ B ABNES
o WARREMAFENE, W RA EELE,

A R Ty
o WRCRARENME, WA RS KRR S I L
o WERRTEME, WA REMER A SHATREMEN GRS E TR A E.

PATIIA Bob il 47l send_iou A Charlie #A5fHEHi Bl, fl#RE PDC AU RAEL ) TAEALH :
1. Bob k8% 547l send_iou FUA, MEINIRBNE, Fit A = [Bobl;
2. T send_iou HAFARFH sender 17, HIL RA = [Bobl;
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w

. Wi RA A, JTUAPIT send_iou;

CPUATHREEEAT mutual_transfer £UF|, JLAF A = [Bob, Charlie], RA = [Bob, Charlie];

>~

5. WiJE RA A, JF43M4T mutual_transfer;

=2

- PUTH R SRS Tou &fF], ULAT A = [Alice, Bob, Charliel, RA = [Alice, Charliel;

. W2 RA A, HIIEIE Iou A,

EN|

224 BFEHTIHE

PR Liquid ASEalss, FAR 26 8 T Moodfe 5 2 p0d. R4 TR, Jeom AR R M —Fh it
PR AT AKFHA U Fp BT BE T, BT e AR B ARG 5 AR 7 RERS 1R AR P A IS A 7 I ST . s
SRR B S . ZAE Rust iRE P2 —FhOlfE, REASTESN 158 PrAURD 2 s I B R S AL e
TFRAE RS, AT RERS IS BB R AR QRS I Y. ARy f B, Zate Al ies ™, Wi
Rust 55 PR TCRIERE)) BB H T2 RS, Wi Rust 55 A RS, MU LI C/C++ IBFWER
SRR RE, B A RERS AR I A AT . SO H CAYTEIA MM SE B eDSL, 1 Liquid 1E52
BT Rust IEFHZERG LN eDSL. FATHEFAHRERT Liquid 1 TAEYLHIZEFT 2 41

Rust JFACH SO Rad T (Fh g TS TR, RO ENIFAY LEAIPrHEe R 328) -

L S E R R T SR IS . S TIAE A, BRI 45 Fe 1 et i ARic (Token) JF41. 4R
LR TEIA I, 16 Rust 55, KRBT WWRAFRRREGANARC . WA e S ftric Shsic
KAWL R, MY ALK (Token tree), PA—Z&fij BAAYRE T iE 1) Bl :

a+b+ (c+d[0]) + e

HARICH T BB -

5 C/C++ HELLH (A #include KIUfF. #ifk #define £F54F) 2 K AAEMGIEHT B, Rust
TR g B, HR I R AR SE BRI IG . IR NN, Rust ZAEASIRAG R
15 N =R SR A5 Gl e SN 7 O/ DN DB i

2. BB, Gmikas B aimE RS, R ENE T A AR IR B AST (Abstract Syntax Tree, fli42
BERD) . TEAAEET, AST R IEERE M —F IR RN, RE 7 (E b it as b B . & DA
BRI TE AL BB 5 ARG , W BRSNS T i —Fh Al . FIASE 1 g
BEIREGIRR IO 2 RIE R B 7R ) AST

L G, HFRITEANT AST HHUTRERIT IR . B R EEMHE, BN Liquid 8 TAE
FEXN B . PAHelloWorld &2, #iiestyis i HelloWorld &2 AST J5, 4HH#E AST
Fon #[liquid: :contract]" EAAYTEYEM T ST, HIFAFRENSAITE, HALIEAET A EE7Z: (Rust H
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— AR ) . NI STITIG T4 contract @R E SOFI#EATIT. 7E Liquid H1, contract
JEPEZ I E AR

#[proc_macro_attribute]
pub fn contract(attr: TokenStream, item: TokenStream) -> TokenStream {

contract::generate(attr.into(), item.into()).into()

3

JEMEZ AREOE 0 L, H ARWARICITS)] (TokenStream) , i@ —AMriciysl. b,
1€ Rust 155 W, 20T AR AR R4~ AST ZRHe) 7544 AST k4. Rust st A LmE
PEZH AL AST, 17 H2 R L F A7 B T BB EA T s e i i P A B s 4 JE e 2, @t
W95 # BATHE WA LXK BRI 781 . Teie il ab 3, JE MR TR SR M —BIARIC T 51, Rust 24
PR IR BARIC T A, 28 HER IR AST H4d AR AT AL, A58 B S 4 s i
B, AR% Liquid ) contract J@M%, UMMIFLFHITRITHS, contract JEMEZ IR A & &
HIGIRRER mod fRASHL (EIFRATH K LA LPRES L AL ERREL) MFRCFs, IR —
Bt AST. Bfif5, contract JEMEZ:4x H ) FHEXER AST, M4l #[liquid(storage)] JEt
FRyERy struct (OGBS, SUEFTIEERA SACTD AR, K5 XF 45 Fa 4 B 57 1) 52 55 VR AR 48 Ry X} IX Bde
H PRSEEROAM . FE, 4EARM B #[1iquid(methods)] JEMARTER) impl fURGHR
BF, 2 DIHRI AR AR e R, R AR R i 31 DS IS 216 1 07 AR A [

2. GG LRITL RN AST G AR #RHBAEANIBITATENIK, WA AST 4
PEANRIER S S CPU FRRESUBIRTATIGTSCAEs #5 R BAEN At LTS BHETT, WA AST 4%
g Wasm HEFATS. U, L0 RAR TR

MR BE AT A, Liquid nfABEAR A& —FRA Rust i 5 HARTEF IMEEH S - SR X
SE X, g — M RERS I AR AR AR IE = (RIATES ) HE RS —FMRisES (HRES)
M BN, L Liquid fE— @R R B 1 ik ae i i 6. B bk X IR IR2 Sealan s, Bied
LT AL AR RS S BERI Sz F 48 . HelloWorld & 241458 & ITE S E T Rust Playground, fA7 2%
MEEE S %] .

2.25 Liquid Z8#3i%it

Liquid K i3 7F % T 2B A QA I T & s -

TEREARZERYH, cargo-liquid ST [ K FH WA AT BN LR, i B & @ fl @ Liquid WiH . 7E5
HEIEFT B, cargo-liquid REAEHRAE I Pk & i il H 2R B ASTAR 1 B TC & A 198 38 T S A AsE 2B A
ABT A s S4B AT s 7E0TH M B, cargo-liquid HFTWEgmiFocls B #ATE-F- 58, #f Liquid
I H gig ol Wasm #7510 EAMETHG, cargo-liquid if&xffif] Tree-Shaking ¥k ) wasm-opt
S5 T HNAE U 5 B A TR AR R E Ry k2 A

Lang 4 {FFEAFEIF K EE G AT LRI H 21 contract FE% (T PA mod AR AR B
2y) . InOut JRZEZ (HITPA struct iHVEE LEEMIESHCEEAL) &, Xl macro BIHUE S-S
27 Liquid T H B, Rust 155 gifai X S i i UL il f I . fER MR g, IR B
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BT R F RIS IF BB AR AST, DANHZ> Rust AT EBIARE. M5, code-gen Rt fiKfli IR 4t
B iy AST AR Core BEHLH I IXBERIRIZ B B, JRIT IR A UBS XS T K e i i«

Core H{ALE T I A K GBS ) XIS 2T RER S5 8. A BRI LM K , engine Bl Liquid
BREAANPITEIE, HELBIHRIE T RO R ER . T L2, engine SHURAL T —RF AL API,
38 T e UEE EAEARNY get_storage #:10. T H AHE LAA#TY) set_storage #1. M THRBCYFIX B
PRI now #1146 . XX 264 11, engine 7 PAICA LI : off-chain ffiA H THEANIMI TR B G20
(R B TTI S G, LRl T X e (R XTAEAE . SO RAs %) IRt Tt FiwiE o, A
T EHEEIET B AL G L8825 IEM; on-chain KA T8 6 A 2076 B IE X Hesk a8 vh i
At i, OSSR T, PR AR SR th KIS )Z T 5 588, on-chain Hf H 67 505X 2645 11
HEAT R BTG AL R AT

PRI RS (BFR. SECRAL. RIPIERRSE) HRIEERE a4, X FISCO BCOS, X
ANHFEFR A FISCO BCOS #4E#: 1 #17E (FISCO BCOS Environment Interface, FBEI)., it B, HZEs
FURLTE i ELICJZ ARG AL B SRR, Liquid HABRE X AL KBS V-6, MIE] “—Abgiik, ababiz

49

17

Core 41 types BIHIRAL TR RE ALY P EALIR KA & L, WHbhl (Address). FffH: (String)
%. types Y engine i — R TR REALAIITIAEE, B env i, storage BIHLET env fi
P pitee o, ek BRI DT T T A . BREA AT L storage BRI A AR
BEEHE PR HEVIE R ALPRE, WA A& A R Value; Z LA NARIIET b i A2y
WA, MW AT S Vec: A ZEDABREN BT M) G 2PRAS, W] DA BG4 4% Mapping: #57
BfE Mapping [ 5LA FARMEEEN A ZPIRASHA TIER T, WA DARE A TR RBLST45 4% TterableMapping.
Utils {4055 7 HABSERNDIRE . £ 256 TR ESEGR MIES#IS) abi-codec fid——
A2 Liquid 5 Solidity A 293 Tl (5 1 &4 —— DA T4 i ABI 1) abi-gen g I H T P74 i
(1) alloc. Hrr, alloc BT HEAEN AR, SANITA NS ICERE (BI85, F
Fre) #i4iid alloe BibeiEfT.

2.26 FISCO BCOS IiE#OHE
FISCO BCOS #4##: 11 (FISCO BCOS Environment Interface, FBEI) #il s & X b8 iK 2 4 FISCO
BCOS[a] Wasm HIFLATFHI N HFEFH: 10 (Application Programming Interface, API), FBEI #iizH fr

A/ APL £y FISCO BCOS 735 Bl, 1247T Wasm HEMLA HIFE T REDS ELHE T X 28 APT DASRHUX B
HEAYFREE SOIRAS -

2.26.1 AR

1E FBEI Jlfu ., API ZHUGRIMER BRI L] 182, i32ptr [ 164 =FhIAUARIC, Mo AR :
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HKRERIE | EX
i32 32 HEEL, 5 Wasm #1132 8B L5
i32ptr 32 %k, HAFE TS Wasm w132 28813, (H2 TR B RWLH i A7 m RS &
i64 64 %, 5 Wasm H 64 2R3 0 & L—%
2.26.2 API 3%
setStorage
PR EIR S A 2 X2 A7t DASE IR A AT (50 ) B s S e e 3 S S AL 2735 7 9 AR 7 R
PAHLHFES
SH 2 E: i 137,
keyOffset i32ptr | HEAE AL AR A IR O B R ds Hb bk
keyLength i32 SR
valueOffset | i32ptr | {EAERESIAILAF A O A7A o7 B 1A 1 ok
valueLength | i32 {HKE
R
o,

Hfig: I setStorage W, P valueLength ZHCH 0, MR DX BRAEIIEZ 77 At b M 15 68 X 17 Py
fie AEXAEOLT, APT RSB EEBEL (EHAYEI, P valueOffset ZHA MK TARE, —BEEE

0 BiH].

getStorage

i

RGPS g, 5 DX HBEIRZ A7 o0 B A (LI R UML) 75 B R R B 1) 5 1Y PP 8 A
TFERESBL A, FH BRI B A7 A (PR P AT DX

S
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KB | ik

i32ptr | HAERE LT b A 7 B d o ik

i32 B

i32ptr | T AERUE R FE LA A7 i

SR &
keyOffset
keyLength
valueOffset

B

getCallData

ik

KR | ik
32| HIKE

214 H 52 5 W AR5 DL A e AL A, (o P IR 35 S B i 0 FC 0 5 ) i A Fg AL A DX

B8

SH A KB | ik

resultOffset | i32ptr | JHTAF4 BI5C 5 i A B R SUMIL A7k e s ik
R
Te.

getCallDataSize
fifiik

BRI 1AL T g N K
BH

P

BRI

getCaller

i

KE | ik
132 | HHIS S ALK E
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AR AL B 24 AR D7 ik, o P ISP 75 B w0 A 8 P D i Bk Py PR 77 DX

S

B
Toe

finish

i

FFFR IR MHEL ) 719 F7 91 A% 3o 2 0 PR G R T AR

T
S

R T
Joe

revert

fiti ik
Bl Al 2

RN

a8

%7

Hik

resultOffset

i32ptr

800 1 7 ik ) R SUAIL A AR S o bk

T IR SRR AR K 5 [l PR o aR ] 2

SH 2 A | iR
dataOffset | i32ptr | FTAFHGR FHE P AL AR GG Hhk
dataLength | i32 IR [EME A

EESSIbIE SR Ik 1N E (1 s 2 W (2 sk N Rt SN (a7 A I N o i\ B A L E R S i

g, o R rRESRF 2Rl “ERE.

SH

S A KA | iR
dataOffset | i32ptr | S {5 BAEREIALNAE TP A2 AL B R R dh bk
dataLength | i32 SR BRI
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MR SEH1E)

B EON AT P AT, PATT (PR R (0757 I

=

o

log
fiti il
BlEE—5A G Hik. WIAERZ HZHERE 4 MHERT| MHBTREER RN H S8 LRSI 7
FIFHBAE RE AL A
S8
SHE IR | iR
dataOffset | i32ptr | HAEBIEAE R ILINAF T A AE A O B RS fa ik
dataLength | i32 H B Es K B
topicl i32ptr | 55 1 A HERG W ELPLNFEE R N, BoAEHE 0
topic2 i32ptr | % 2 D HERTINELYNIAR AL, ARE 0
topic3 i32ptr | 5 3 P HERGIMELHLNFR AL, &ARE 0
topicd i32ptr | 55 4 D HERT W ELHLNFER RN, BAEHE 0
BRI
Too

W HERTINKEFENEE R 32 5.

getTxOrigin

ik

BRI FH 4 P T e S 240 R P PO R 7 kO P R i A A AR D bk B AT K. 5
getCaller % IN[H], A% FUPRICE] B9 7 ik — 5 S Sk 7 ik

S
S A E:i U - 37,
resultOffset | i32ptr | AT F J7 Hchk i B 4D PO A7 s
R
oo
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getBlockNumber

ik

ARBCY TR .
S

Too

B

KR | ik
64 | MErHE

getBlock Timestamp

i

AR FTHR I TE)
S

Te.

B

KE | ik
164 | HHTHRAY A

call

ik
FGRANRE LI, (R E R 2R R I SR 7 PRSI R AL AT o R Bt R AT AR
KFAAPLIE, B RINBE LT SR R A

ZH
SHZ A | faik
addressOffset | i32ptr | #iH H & 2 HbAEAE BRI P AE o A7 07 250 ) e s b ik
dataOffset i32ptr | W SEAE UL N AF TP A G E TS ds
dataLength i32 RSB KE

B
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KE | ik
132 | FHRES, 0 Fomnlidh, BRI

getReturnDataSize

fifiid
RO 29 AR BMEAC RS, e DA REAEAMER A 299 R JE )
L
TG

KR | H#R

132 | ARSI HR I
getReturnData

RBONH G 2T AR EME, (A 2RSS getReturnDataSize 1R [ul 45 R4 B 70 HU4F A7 R [ul {E N AT
XA

SH

SH# KB | ik

resultOffset | i32ptr | JH AR [P fEL HE AL N AR i bk
R
To.

2.27 FISCO BCOS Wasm S£)20#5E
FISCO BCOS Wasm &Zy4 11 (FISCO BCOS Wasm Contract Interface, FBWCI) #7185 % &4

PR NERAE . FF6 FBWCT MFEZOR & 2 S RERBAE K BE IR Z - A FISCO BCOSERY Wasm
HEL 2T

2.27.1 f&HEs

AT & A A Web Assembly 3145 A 2% (s B o

96 Chapter 2. S{EHE


https://gitee.com/FISCO-BCOS/FISCO-BCOS
https://webassembly.github.io/spec/core/binary/index.html

Liquid, &% 1.0.0-rcl

2.27.2 FSE&A

BYSFRE ST AEBCOS FRELE: LT HLE R 1, BT Y3 DT Z AN beos iy 44 =5 [A] H &3
A, HEEZ 755 BCOS BREgH ALTE BT A 4 D B4 IR — B [ beos M SaIsh, i — 14N
debug Rk aN 2 25 debug iy 2 8] HFTFS WY R 400N SR 2T F -ESWLA TR, R IR A 3R
Fizan A SRIASIEN . HERIHS S R

2.27.3 HE5H

FYSFLINE IR T 3 M55

2.27.4 FAiER

PRBEE A TR MPLI R AR, @i debug iy 2S5BS ZRML T — 41BN DO . (B2
FEIER AT, HEATITHZRAM debug A ZEEFFART, WESPHRLIRE . debug iy 25
R AR B, BT A R e

print32
TER SR )Z 0 H 2 i —> 32 (R EUA
S
S 7 | KR | Eid
value i32 32 v BAH
print64
fifiik
TEDR PRI Z 0 H 2 i i —> 64 (R 5fA.
¥
SHE | EEB | f#ik
value i64 64 HEEHUE
printMem
fitiik
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PARTHT ED A5 B TR AU X BB T2 1 35 it — BB LN A R R 28

S

SH 2 | KB | #iR
offset i32 PNAE X I e i ik
len 32 | WK

printMemHex

DA 16 B4 R A TR AR X BBE IR 2 1 H G i ) — BB BN A Y 2R

B8

SHZ | EEB | #HR
offset i32 NAE DX e s b
len i32 A DRI K

2.27.5 Start function

Start function 27EHEBLEA A2 4RI B ST, T 5 EBRHS I TR LR (R 25 S £
HV IR, PR T T e S0 2 S, PR PBWCT MU B £ 243 R AL VEAFEE start function,

2.28 MARITERBIFRES

2.28.1 FISCO-BCOS

TR X BER2 P&

git #bAk: https://github.com/FISCO-BCOS

gitee Hudik: https://gitee.com/FISCO-BCOS

SCAYHdE . https://fisco-beos-documentation.readthedocs.io/

2.28.2 Weldentity

BT DX PR 95 1A B 63 b0 e w5 Bt A8 it e Jj 48
git #bAk: https://github.com/WeBankFinTech/Weldentity

gitee Hidik: https://gitee.com/WeBank/Weldentity

SCRYHEE . https://weidentity.readthedocs.io/
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https://webassembly.github.io/spec/core/syntax/modules.html#start-function
https://github.com/FISCO-BCOS
https://gitee.com/FISCO-BCOS
https://fisco-bcos-documentation.readthedocs.io/
https://github.com/WeBankFinTech/WeIdentity
https://gitee.com/WeBank/WeIdentity
https://weidentity.readthedocs.io/
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2.28.3 WeEvent

BT XD BER o3 A1 X B ER Eh 5k
git Hihk: https://github.com/WeBankFinTech/WeEvent
gitee Hitik: https://gitee.com/WeBank/WeEvent

SCR4HBAE . https://weevent.readthedocs.io/

2.28.4 WeBase

XYsprbmf-r &
git Hihk: https://github.com/WeBankFinTech/WeBASE
gitee Hitik: https://gitee.com/WeBank/WeBASE

SCARHBAE . https://webasedoc.readthedocs.io/

2.28.5 WeCross

XY tiEs i ir- &
git Hihk: https://github.com/WeBankBlockchain/WeCross
gitee Hitik: https://gitee.com/WeBank/WeCross

SCAHBHE . https://wecross.readthedocs.io/

2.28.6 WeDPR

Ml B XERL PRI s i o 5 SRS PE R 55
git Hihik: https://github.com/WeBankBlockchain/WeDPR-Lab-Core

SCRYHbAE . https://wedpr-lab.readthedocs.io/

2.28.7 Data-Stash

Bl @241
git Hbdk: https://github.com/WeBankBlockchain/Data-Stash
gitee Mtk : https://gitee.com/WeBankBlockchain/Data-Stash

SCRYHbAE : https://data-doc.readthedocs.io/zh  CN/stable/docs/WeBankBlockchain-Data-Stash /index.html
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https://github.com/WeBankFinTech/WeEvent
https://gitee.com/WeBank/WeEvent
https://weevent.readthedocs.io/
https://github.com/WeBankFinTech/WeBASE
https://gitee.com/WeBank/WeBASE
https://webasedoc.readthedocs.io/
https://github.com/WeBankBlockchain/WeCross
https://gitee.com/WeBank/WeCross
https://wecross.readthedocs.io/
https://github.com/WeBankBlockchain/WeDPR-Lab-Core
https://wedpr-lab.readthedocs.io/
https://github.com/WeBankBlockchain/Data-Stash
https://gitee.com/WeBankBlockchain/Data-Stash
https://data-doc.readthedocs.io/zh_CN/stable/docs/WeBankBlockchain-Data-Stash/index.html
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2.28.8 Data-Export

b6 LR U
git #bAk: https://github.com/WeBankBlockchain/Data-Export

gitee Hitik: https://gitee.com/WeBankBlockchain/Data-Export

b'e L Hh Hik: https://data-doc.readthedocs.io/zh__CN/stable/docs/WeBankBlockchain-Data-

Export/index.html

2.28.9 Data-Reconcile

B Xkl 1
git HAk: https://github.com/WeBankBlockchain/Data-Reconcile

gitee Atk : https://gitee.com/WeBankBlockchain/Data-Reconcile

p'e L Hb Hik: https://data-doc.readthedocs.io/zh__CN/stable/docs/WeBankBlockchain-Data-

Reconcile/index.html

2.28.10 Liquid
AREA LGRS
git Hbdk: https://github.com/WeBankBlockchain/liquid
gitee Atk : https://gitee.com/WeBankBlockchain /liquid

SCRYHbAE . https://liquid-doc.readthedocs.io/

2.28.11 cargo-liquid

Liquid #HEALHEIFER T 1
git HbAk: https://github.com/WeBankBlockchain/liquid

gitee Hutik: https://gitee.com/WeBankBlockchain/cargo-liquid

2.28.12 Governance-Account

WK i B
git Hihk: https://github.com/WeBankBlockchain/Governance- Account

gitee Hitik: https://gitee.com/WeBankBlockchain/Governance- Account
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https://github.com/WeBankBlockchain/Data-Export
https://gitee.com/WeBankBlockchain/Data-Export
https://data-doc.readthedocs.io/zh_CN/stable/docs/WeBankBlockchain-Data-Export/index.html
https://data-doc.readthedocs.io/zh_CN/stable/docs/WeBankBlockchain-Data-Export/index.html
https://github.com/WeBankBlockchain/Data-Reconcile
https://gitee.com/WeBankBlockchain/Data-Reconcile
https://data-doc.readthedocs.io/zh_CN/stable/docs/WeBankBlockchain-Data-Reconcile/index.html
https://data-doc.readthedocs.io/zh_CN/stable/docs/WeBankBlockchain-Data-Reconcile/index.html
https://github.com/WeBankBlockchain/liquid
https://gitee.com/WeBankBlockchain/liquid
https://liquid-doc.readthedocs.io/
https://github.com/WeBankBlockchain/liquid
https://gitee.com/WeBankBlockchain/cargo-liquid
https://github.com/WeBankBlockchain/Governance-Account
https://gitee.com/WeBankBlockchain/Governance-Account
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SCORY M hik: https://governance-doc.readthedocs.io/zh__CN/latest/docs/WeBankBlockchain-Governance-
Acct/index.html

2.28.13 Governance-Authority

UG BRI
git Hihk: https://github.com/WeBankBlockchain/Governance- Authority
gitee Hitik: https://gitee.com/WeBankBlockchain/Governance- Authority

SCRY M hik: https://governance-doc.readthedocs.io/zh__CN/latest/docs/WeBankBlockchain-Governance-
Auth/index.html

2.28.14 Governance-Key

AT B
git HbAk: https://github.com/WeBankBlockchain/Governance-Key

gitee Hudik: https://gitee.com/WeBankBlockchain/Governance-Key

SC A4 R dik: https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-
Key/index.html

2.28.15 Governance-Cert

WEP A BRALE
git Hbhk: https://github.com/WeBankBlockchain/Governance-Cert
gitee Hilik: https://gitee.com/WeBankBlockchain/Governance-Cert

R4 H#b dik: https://governance-doc.readthedocs.io/zh  CN/latest/docs/WeBankBlockchain-Governance-
Cert/index.html

2.28.16 Truora

S AUk SS
git Hbhk: https://github.com/WeBankBlockchain/Truora
gitee Ak : https://gitee.com/WeBankBlockchain/Truora

SCA4HE : https://truora.readthedocs.io/
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https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Acct/index.html
https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Acct/index.html
https://github.com/WeBankBlockchain/Governance-Authority
https://gitee.com/WeBankBlockchain/Governance-Authority
https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Auth/index.html
https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Auth/index.html
https://github.com/WeBankBlockchain/Governance-Key
https://gitee.com/WeBankBlockchain/Governance-Key
https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Key/index.html
https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Key/index.html
https://github.com/WeBankBlockchain/Governance-Cert
https://gitee.com/WeBankBlockchain/Governance-Cert
https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Cert/index.html
https://governance-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-Governance-Cert/index.html
https://github.com/WeBankBlockchain/Truora
https://gitee.com/WeBankBlockchain/Truora
https://truora.readthedocs.io/
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2.28.17 SmartDev-Contract

et 20 dlit
git Hihk: https://github.com/WeBankBlockchain/SmartDev-Contract
gitee Hitik: https://gitee.com/WeBankBlockchain/SmartDev-Contract

SR Hb o dik: https://smartdev-doc.readthedocs.io/zh_ CN/latest /docs/WeBankBlockchain-SmartDev-
Contract/index.html

2.28.18 SmartDev-SCGP

LI EAR IR
git Ak https://github.com/WeBankBlockchain/SmartDev-SCGP
gitee Atk : https://gitee.com/WeBankBlockchain/SmartDev-SCGP

34 M fik: https://smartdev-doc.readthedocs.io/zh_ CN/latest/docs/WeBankBlockchain-SmartDev-
SCGP /index.html

2.28.19 SmartDev-Scaffold

WA T2
git Hbhk: https://github.com/WeBankBlockchain/SmartDev-Scaffold
gitee Hilik: https://gitee.com/WeBankBlockchain/SmartDev-Scaffold

R4 Hbi #ik: https://smartdev-doc.readthedocs.io/zh CN/latest/docs/WeBankBlockchain-SmartDev-
Scaffold/index.html
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https://github.com/WeBankBlockchain/SmartDev-Contract
https://gitee.com/WeBankBlockchain/SmartDev-Contract
https://smartdev-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-SmartDev-Contract/index.html
https://smartdev-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-SmartDev-Contract/index.html
https://github.com/WeBankBlockchain/SmartDev-SCGP
https://gitee.com/WeBankBlockchain/SmartDev-SCGP
https://smartdev-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-SmartDev-SCGP/index.html
https://smartdev-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-SmartDev-SCGP/index.html
https://github.com/WeBankBlockchain/SmartDev-Scaffold
https://gitee.com/WeBankBlockchain/SmartDev-Scaffold
https://smartdev-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-SmartDev-Scaffold/index.html
https://smartdev-doc.readthedocs.io/zh_CN/latest/docs/WeBankBlockchain-SmartDev-Scaffold/index.html
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