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ch01-00-getting-started.md
commit 2a5eaaa3566244a37516b8067970balf0d561661
1EIRATITFAE Rust 2R ! AT S, TAI&W®:

e {F Linux. macOS F Windows _I %% Rust
o %5 —ANFTE “Hello, world!” HIFEF
o {#F] Rust FIALEHIBAMERL, cargo
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch01-00-getting-started.md
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ch01-01-installation.md

commit d1448cef370442b51e69298fb734fe29a3d14577

B4 9% Ruste FRATAI rustup Rk Rust, iXJ2—MEFHE Rust AR TR A 417 TH. IR B4 ERk
HEAT R
BRI ES FREHIORE (stable) AZ Rust 4ii8s. A5 107 GIAH AR AR Rust 1.21.0. Rust [IFEPE
SRR AR A 5 7 B9 7 26 56 2 BRLAS ) Rust o1 RE S ARt . AR A O T A 6 BB R IR, R Rust 2838 03t
RS BRI iR, TS TR T 24 (0 T RA R AR Rust LA 0% (A 510 1 2.

i AT bR 1L

A TR EAVE R T — 2 AR & A T EmA R LR AT s Ik Bl s o EREET
T MR ah . 2 BN s RRUFEHMN " Fhisirad, « ARUERASHEBTaLme. A s (5
# ) EIRMATIE W R ZATdr 2 % H . I4h, PowerShell FfiE IRl R > MiAZ ¢ o

{f Linux 5 macOS _| %% Rustup
AR ARA# A Linux 5% macOS, FTHF& i -4 A0 R ap 4

$ curl https://sh.rustup.rs -sSf | sh

RAT S N ANATEIT rustup TRIILEE, X2 LRBHIEER Ruste AP AT RELARR IR TS, R %
R, K BN WA

Rust is installed now. Great!

R, WRIEAMEERM curd wRL | sh RZEPAT, EHERT R REMIZTRNMA,

BB A 5 36 Rust I\ R S8 PATH SRR 8, 18R — OSBRI A 20 WHERAIRA 257 2 5k 4614 F Rust A 5
23, 1L shell FIZ1TU1 Ay 2F30% Rust M RSt PATH 255

$ source $HOME/.cargo/env

¥, T LAE ~/bash_profile SCA:FFIGINUN T 4T

$ export PATH="$HOME/.cargo/bin:$PATH"
SO, IRTEE—ATEARER RS (linker) o AIREMATE %% T, Aid U241 Rust F27 193 BIR UIERA T
FEHAT IR, RHREBT R A WTUZE—A CHRES, BOVEETE A EMIERES. BENRT SR

TR 220 C as. — LW ILAY Rust Wk C AU IFFIL &2 C 4iieas, Pl A ATt il 23 e # 2 E
9

7f Windows |- % %% Rustup

1E Windows b, R4 https://www.rust-lang.org/en-US/install.htm] J4% 8 HIR/R %3 Rust. fEZ 3R A B I, ke
W B —ME BB A 4 Rt %5 2 Visual Studio 2013 BiZ f5HRASH] C++ build tools. FRHUIXEE build tools i {4 #- ¥ 77 /2
%% Build Tools for Visual Studio 2017, iX 26T BA T HAth T. B AIHEZE AR 4y .
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch01-01-installation.md
https://www.rust-lang.org/en-US/install.html
https://www.visualstudio.com/downloads/

AR T EE A GERIN H T emd.exe 1 PowerShell fiai4 . SR BURE B AN FHOUN, AT BB an 68 o

AM#F Rustup H & X %%

TR T eI AR FAVE rustup », TS B Rust 22258 U] SRECH A& T,

B ST RN,
L rustup ZHET Rust 25, », B BRIBCHRARZRGE A . 7F shell FIE1TU0 N HH HIA

$ rustup update

AT EI#EK Rust f1 rustup , 7E shell iz 47 a0 R EIZR A

$ rustup self uninstall

#EHEF: (Troubleshooting)
TR R G IEW 23 T Rust, T shell FRBT40FAT:

$ rustc --version

BZRETR IS URFERS S ARCA S« $RAZIA A AR AT HY, 36 2 R AR B e A RE Al

rustc x.y.z (abcabcabc yyyy-mm-dd)

IR B LE N A, Rust HL223820 7 IR BA B FIR (5 B HAEH] Windows, WA Rust AT wpathy 5
GiAgE . WR—VIIEH{E Rust J3AREMER], A 2757 LR B,

HWEAGL (GENIZHEERD D

WIRLE Windows H# I H LA, ## Rust (ruste, cargo 25) ZTH/E wpatvy AR RFTAEMSAE . REHRKE
irc.mozilla.org [[f) #rust IRC Miti , AJ DM Mibbit K Y5 A 'S . 7R BARAT LS HAh G816 5 BIR [ Rustacean (Rust A F
MRS, AEBER WK BRI EIREHE T itIsM Stack Overflow.

RIS AR, HWE e LREY. B & AR irc.mozilla.org [ 1) #rust IRC #iiE , 0] PU# A Mibbit K5 9B .
SR JE B RE AN FLAh Rustacean (Rust H PP HOFR'S, B HWIEMR) WIRIFFREB . HEHn 1R 1812 A/ Stack
Overflow.

A H SR

TIGTRP AR AW — 0 SCRY A DL, AT DU LR, J84T rustup doc 7E I W88 HH A G AL SRS

ATAMTI A%, 0 ARG HEARAEZE (1 2 8 Bl pR Fian ] TAF, 1S &GN FEF#E:10 (application programming interface,
APD) 3C#Y4!
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https://www.rust-lang.org/install.html
irc://irc.mozilla.org/#rust
http://chat.mibbit.com/?server=irc.mozilla.org&channel=%23rust
https://users.rust-lang.org/
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Hello, World!

ch01-02-hello-world.md
commit d1448cef370442b51e69298fb734fe29a3d14577

WAEHELT T Rust, iEFRALKI S H—A Rust By . 2424 2] —THE 5 I, {8 %05 5 76 57 % _L4T B0 “Hello,
world!” 2 —HUE4E, X BIRATREIRXMES !

HR: RAPERERIBIEAR NG AT EAE . Rust XTARM g, TH, CLAARKDAL Tl b # A fr e R,
MDLL i AT RSB A ) T AR T R A SE (IDE) , 15BEREH A= 1 IDE. H AR 2 IDE #i45 AN [FIFLE 1) Rust
F; &G IDE XXM TR 2407 . H AT Rust BR800 THE4t5% K1Y IDE 4, iy HLagk g ka !

T H H 3%

B UL — AR Rust AS 1) B 3% 4. Rust ARSI E, AT ARSI MIE R, FATEBRIE
home HEH I —A projects H3%, IBRIIFTATH BTt

FIFLSR RN T ar & B —A projects H 3% IFAE projects H 1A “Hello, world!” 1 —/N H 3%
*FF Linux fl macOS, #iA:

$ mkdir ~/projects
$ cd ~/projects
$ mkdir hello_world
$ cd hello_world

%fF Windows CMD, %A :

mkdir "%USERPROFILE%\projects"
cd /d "%USERPROFILE%\projects"
mkdir hello_world

cd hello_world

vV vV v v

%tF Windows PowerShell, #iA:

mkdir $env:USERPROFILE\projects
cd $env:USERPROFILE\projects
mkdir hello_world

cd hello_world

vV VvV v v

9w 5 IFi21T Rust 127

TR, BE— M mainrs FUESCAE . Rust JRAES SR DL rs JEREE R WA 4B 5 2 A1, fEH T RIZ5 0
‘©A. B4 my_program.rs, A& myprogram.rs.

BUEATTT NI R) main.rs SCAF, BAWIRG] 1-1 fros 40 .

A4 : main.rs

fn main() {
println!("Hello, world!");
}

R 1-1: —ANTED “Hello, world!” LR

15


https://github.com/rust-lang/book/blob/master/second-edition/src/ch01-02-hello-world.md

RIS, IR B3 % 0. 7E Linux 8{ macOS b, #AL T a4 9w I8 4T At

$ rustc main.rs
$ ./main
Hello, world!

1E Windows £, HIAM4 .\main.exe MAZ ./main o

> rustc main.rs
> .\main.exe
Hello, world!

ANEFRFFNRG, FHFE Hello, world! FIZFTENF|LG, WIREH G B, [B15] “WbHbR 56 2R TR 4
Wit Js 2.

IR Hello, worldt HILT, #REAR! IREALIERMST 17— Rust FefF. BAEVRECA T —4 Rust B2/ 52 ! X !

53T Rust 27
BUE, AEBATENE SR 41EF “Hello, world!” FE/F B R AE T4 . KRPHEME—

fn main() {

X
RJUTE LT —/> Rust &, main BREGEHRFIRI: ERRATHATH Rust BE7 I8 B AT B . 55 —A7 ARSI T

=AU main BREL ERASHMBAREE. WRESHWE, SNNAHRMZLIERS S, T ( M) 2
Il

WAVE R R AEEERE S, (A ) ZIH. Rust ZRTERBAHERLRE SQHEK (FEE: AHES,
HRBUERAH AT DIE IS IESG S, B7E Rust HREATHD o —foki, KR S 5RBHAWE T H—17H ATk
o8, & BT AARTE AR .

FEG B AT, — N rustemt 79 H S0 CHRIEETF b RARA B21E Rust W H HhO-FE—Fhbz e X
B, rusteme SORARTEAS SUONRFE RIS o Rust B BATH Sl 208 H A& FEARME Rust TR, R ruste o FTELIRYE
PREDERAFS I (8], & IR A RIIRR M h T A BRSO DL T 2 AT .

E main() I%l;&qj%ﬁu—l:’ftﬁ%

("Hello, world!");
AT PR 52 s T AR O S TR 26 JRAE AT IO, I BT DU/ 3 S04 T B0 RS 2% Rust £ 4 2k
BIARRE UM, AR 1 AMHIEAT (tab)

., printint WH T/ Rust 7% (macro) . WIERZARRE, WM printin (BH 1 ) - RATEEMZE D+
FINVEAT L % . BIAERRFRCE, JEBFS o PR, SURWRE T B 25 10 AS 20 58 R 2L

=, hello, worldt JE A FHH . RIUEEAFHEMEN D SHIEES pranelnt | FRHRATEIHRHE L.
B, TSR () RREARERMAAM T FREROTFM . K9 Rust RI9TEL 5 4R,
G VEAIZAT A BL AR F) 2D 3R

PRRIREEAT T — BRI IR, IS AERA K R b — A5 R,

FEIZAT Rust FEFF 2R, WAUSEEIL ruste & IFAL BRI 44 PR AE AT Rust 9B S8k gk, WF:
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$ rustc main.rs
WRIRAE C B C++ R, MISEMIXE gee M clang . HIFRINE, Rust BoZasfinh— A~ @I ar $uaT 3.
7f Linux. macOS 5%, Windowsf] PowerShell |7 shell F7 7] LUETE 1s #54F B0 F R %A

$ 1s
main main.rs

7F Windows ] CMD b, AL T K25

> /B %= the /B option says to only show the file names =%
main.exe
main.pdb

main.rs

XJERT rs FRRVE SO, WTHAT S (FF Windows F A2 main.exe, FLE P& & main) , LU S CMD B &H —4
A E TS B pdb JEE R SCHE . AIX BIFRIZAT main 8L main.exe SCHF, Q07T

$ ./main # or .\main.exe on Windows

<

W main.rs & L SCATIR “Hello, world!” #2177, "E¥4 & 7E 2 LFTED Hello, world! o

K Ruby. Python 8% JavaScript 3X#F AR AE S H SIEY, W REA K SIBURE G B ABAT 43 > Bl (125 3R
Rust & —# Tigw B A% (ahead-of-time compiled) &5, XEMREMRT UgIERT FBEHEZS5MA, EMIARER
% Rust AT . WERARGAA— rb o oy BU .3s 3CfF, MATTFR 226537 %238 Ruby, Python, JavaScript SE3
CGBATRIIAEE, VM) o AEEXEEFH, RHE—AGme g BEARATET . X — V#0208 5 Bk L iU
o

PUUAERT ruste 2 BRI AARE PR B AR, ANILBEE ITH B, RT RETR ZH AR H 1977 75 i, I HUSE A 2 okt
RIG 7 ZE LT NBIH . # Tk, RATENA A Cargo W LH, BRI E HIHF A1 Rust 727

17
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Hello, Cargo!
ch01-03-hello-cargo.md
commit d1448cef370442b51e69298fb734fe29a3d14577

Cargo /& Rust M@ KRG EEZA . K5 Rustacean /11§ FH Cargo KEEARATN Rust W H, F4enr UORIRA AR
ZATS, HLanAERAREY . R BB R IR L . (FRATTHEAR A B 7% 2 1 JZE MU A 448t (dependencies) o

IR Rust B2/, LLAnIRATHINIZR S5 10, JFBCAEMREL. I LA R Cargo SKIIE “Hello, world!” i H , #H &
HIE] Cargo HZACHYAL AR 7 MITIGE . BEF GRS AR AL, IRSEIHAL, R AR JF a6t Cargo (K36, RN
A XA Z

AT 45K 87> Rust W H A Cargo,  AH53% T RAVES R BRI Cargoo BSRAEH] <223 BN I E T 2 A
HITE, WA T Cargo. fAUEN KA U2 M8, W LAEASAm A N ar S B R T %% T Cargo:

$ cargo --version

MRHITRAS, —P) OK! AR HINZML command not found [RI4HIR, VR 1% T T AR N 22 25 SORYS LA S 4 i S 2
Cargoo

{§iF Cargo B2 H

EFAGE A Cargo REIE—DHHH, REEES LK helloworld HHAGH AR, HZF| projects HF (BLHAFMIK
BEAEBEZRD o BEIEEMRIERGE TIZAT:

$ cargo new hello_cargo --bin

$ cd hello_cargo

F—ATM S HE T 4N hello_cargo ) — it v $ATFET . FEIB25 cargo new M --bin ZEER— N HATIEF GBW
R —E ISR, binary)  TIARE—ANE. WH P AFYEEN hello_cargo , [FHT Cargo fE—/ MR HHEIETUH
A
#N hello_cargo H#FFF| 3. ¥2F 3 Cargo £ T AR — 4B %: —A Cargo.toml SLHFI—A> src H
3%, main.rs CHEALT sre H3H . BABTE hello_cargo H FHIUEM T —A git 5%, LK —A> gitignore 1.
VERE: Git 22— WA 28t (version control system, VCS) o A[LUERT --ves ZEff cargo new PJHF|H
ERAER RS (VCS) , i AMEFH VCS. 1247 cargo new --help 27 n] F %0 .
WRHIH hello_cargo HFH IS0, KEFT Cargo £K T — N HEF—ABH3: — Cargo.toml XHFI—/ src H
3%, main.rs AL T sre H3W . ‘BWAE hello_cargo H#WTIHEAL T —A git ©F, PLE—A .gitignore SCAF; #Ra] L@
--ves ZEUIH B E ARSI RS (VCS) , BEEAMMH VES.

T Bl A AT A SCAR YRR 54T T Cargo.toml SUHF. B RIZE RER ARG 1-2 FioR:

XA 44 Cargo.toml

[package]
name = "hello_cargo"
version = "0.1.0"

authors = ["Your Name <you@example.com>"]

[dependencies]

7~ 1-2: Cargo.toml A Ji§f¥] Cargo.toml [N %5
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch01-03-hello-cargo.md

XA CHE ] TOML (Tom's Obvious, Minimal Language) #3, iXJ& Cargo FIHCE KA 2.

BT package] R MM, U FEGEAAKIE Q. BARINELACENEL 06, T
pE 2

BETRM=ATIE T Cargo MIFFEFIIHAIMCE: BHKAM, RANIEE, EA1%HIF Cargo B4 FEIXATIH . Cargo
MIRELHIRBUR ) A PR email /55, BT AR IR B IER, HESOFHRET.

51T, [dependencies] , =Wl HI&k#iFE (FRATFRPE Rust {CAL N crate) ¥4 HITTFUR . F Rust 3, (SRS EHEFR AN
crates. XANTH AT EALMFHADN crate, ATEH ZFEME—NTH 2 HBUKE, IR A EIXAES .

BIAEFTFF sre/main.rs B -

A4 sre/main.rs

fn main() {
("Hello, world!");
}

Cargo MR T — “Hello World!” F2F7, IEWFHMNZ fiwf] 1-1 P 5 HHBA L BRiAlk, ZaiTH S Cargo 4 I
H Y X 52 Cargo KA AE sre H3%, [FIRI0H R H & —~ Cargo.toml it & 3L

Cargo WIHEFE AL T sre B WHR H 3 R BE% README. license {58 & SCAEAIH Al BRACHD TE S ST 1. At
Cargo THBIRERFFINE 15285, —VI3a % .

%A H Cargo FFHATH , Ul hello_world HFHMIE, 7] LU A—AS Cargo T H . BAUDHN sre H X,
I —NEIEM Cargo.toml SCAF

¥ 3 FFi24T Cargo i H
MAELLFRAE Bl IE Cargo HEFIZIT “Hello, world!” F2/FH A A . 1E hello_cargo, HiiN T a2 KA EIH :

$ cargo build
Compiling hello_cargo v@.1.0 (file:///projects/hello_cargo)
Finished dev [unoptimized + debuginfo] target(s) in 2.85 secs

XX A4 47 target/debug/hello_cargo (B3 7E Windows _E 2 target\debug\hello_cargo.exe) TJHAT AL, MR
BT H 3. 7T DUl XA iy 23847 7T HRAT S

$ ./target/debug/hello_cargo # or .\target\debug\hello_cargo.exe on Windows
Hello, world!

AR YNGR, Hello, world! WHZITENTELH b0 BKIZAT cargo build It £x{H Cargo 7535 HAR H 36— /MFi 3
fF: Cargo.lock. IXANSCHFTTINH KBTI SLFRARA . SXANT H IR R, FTOE A AL . R KGR AR 75 ZAL
XA, ik Cargo A E AT T .

?ﬁfi‘]ﬂﬂlﬂﬂﬁﬂ% cargo build WET@H;?@% ./target/debug/hello_cargo J@"f?%ﬁ?; ﬁﬂu@ﬁﬁ cargo run E*/I\ﬁf
A v [RE) B £ P S I AT AR R T PAAT ST

$ cargo run
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running " target/debug/hello_cargo”

Hello, world!

ERIX —VOFH MBLR Y] Cargo IEFEHPE hello_cargo fffIHY. Cargo RILSCAFIFBA ML, MEHEISIT T 8|3
o RAET TSR, Cargo RAEIZAT ZHTHFMEETIH , IF 2 M BUGIRFE 050 i -

20


https://github.com/toml-lang/toml

$ cargo run
Compiling hello_cargo v@.1.0 (file:///projects/hello_cargo)
Finished dev [unoptimized + debuginfo] target(s) in .33 secs
Running "target/debug/hello_cargo”
Hello, world!

Cargo IBFEM T — MM cargo check AR o 1% RIS & AURD A OR HL AT DLER BEAH I AN AL AT AT SO

$ cargo check
Compiling hello_cargo v@.1.0 (file:///projects/hello_cargo)

Finished dev [unoptimized + debuginfo] target(s) in ©.32 secs

M AR SR FE BT HATSCAWE? 5 cargo check FEL cargo build PR1B%, FNEENE T AR HAT SO E.
Wom SR RS ATAL R, cargo check 2MIIE & ! NILIRZ Rustaceans 4w 5 XA IZ1T cargo check EHHIZAT
cargo check MATREANTAILAGmE. 4HE & 18 B nT 34T X IZAT  cargo build o

YEE AT 55T Cargo & (A [B1 B :

L] mu{ffﬁ cargo build Eji cargo check *’Q%Iﬁa °
L] ﬁufﬁfﬁ cargo run #51‘@@#@?]11@51 H.
o HT KM A RIBHE SUFRSAHEI Y H 3%, Cargo 244 HJB3 target/debug H 3.

Cargo [H1— NN S RAEVRME A 28 E RBH a2 H R —FEM . BT DUS A B AN Linux Al macOS LA
J Windows FEHEAH B4 o

KA (release) F4%d

Y H R AMERIFRAT T, FTLMEA] cargo build --release KANALHMIEIIH . IX7E target/release 1M A7 target/debug ™
AT AT SO o IR EEARAL T BALE Rust ARESIEAT PR, AN 5 AT Ee Al 4t 75 BV RE 50 KA g R 1) o X Ut A2 oAt
LEAWFAFMIE: —FA TR, REESFEIEEEEE, 5H—MA TSP REET, eliIfag R
Wi, JIFHAY BT T ARIGELT . W SRARIENNSACRS I AT I ), TEHLRIZAT cargo build --release JffiHH
target/release "I ¥ ] AT SCAFEAT DI

& Cargo 41 215

XFTHEIIH, Cargo JFANLL ruste $RAETEZ ML, ALBEEITT A FIRALRAEYHAE. X THHE LA crate 1)
HAWIH, ik Cargo KM R HBH £ .

BI{# hello_cargo TIH T4rfEi g, BITEWMEH TR 2R G Rust VRS A LS THE.. S FAT AR %
MNERTE, wTUMER R arAEi Git /B, BahFHZmHE BRI

$ git clone someurl.com/someproject
$ cd someproject
$ cargo build

KTHZ Cargo fEHE, B L0,
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https://doc.rust-lang.org/cargo/

ra 4

I Y= |

PROZEHERLF IR Rust 2R IGFEATIFIR Y FEARTE A, AR2E2] T 004

o i rustup ZEEIFIRLE MRV Rust
PRHTEVHAR Y Rust

o FITTFACH 2235 (1 SRy

o HEMIT rustc 45 IIEAT “Hello, world!” F&/F
o ffifHl Cargo XUt% BB IFIE4THITH

e R — A AR T K F RS Rust (RESHILFRTRL. FTOLE T — 35, R — MBI, mE
RS JERETF 46 Rust oo LI A T AR, S8 = 8, BE B 55,

22
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ch02-00-guessing-game-tutorial.md
commit 8al45ebea5c05f07fc240269bc9557340972188f

AEFRAT R TR ATH, RRE BT Rust! A FAGN Rust 0 FIK—LeE S, Jfilid BsE gy ks iz
MEAT. RS FRIE LB tet « match « J7ik. KEREEL. HMES crate R AR Rk E T SRARRX LM S
HIAT . 7EIX — 5, JRATREZRS) At

BMNEEI—NERRH TR FEREEIR. CRIZATIERN: BARSENAR— 1 2] 100 Z R
o EECRWEIEE MO, RERTFEMRKR TIER/DNT . AR T, EATEHRRE S IR S,
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& — AN H
EAIE—-NFIE, SN —ZREIEN projects Hak, i Cargo #E—ANH, WF:

$ cargo new guessing_game --bin
$ cd guessing_game

#

‘/I\HAIT/?\: cargo new » Eﬁmﬁlﬁ%%% ( guessing_game ) 1??9% /I\%%ﬁlo --bin %ﬁ[%ﬁ Cargo ﬁ'ﬁi /I\:lﬂ:.
HIBE, 5H—2R0. oA mEABFOIRMIE B3t

EEE MK Cargo.toml SCF:

XA 44 Cargo.toml

[package]
name = "guessing_game"
version = "0.1.0"

authors = ["Your Name <you@example.com>"]

[dependencies]

IR Cargo MIRESFRSREUIIT & 5 B IEH, 1BH0X AN I IARTE .
WEINEE—FEE,  cargo new ALK T —A “Hello, world!” F2/F. &% src/main.rs 3 AF:

A4 sre/main.rs

fn main() {
("Hello, world!");

}

ILTESR B “Hello, world!” F2/7, f#F] cargo run ZWiFIEIT —20FIf0:

$ cargo run
Compiling guessing_game v@.1.0 (file:///projects/guessing_game)
Running "target/debug/guessing_game”
Hello, world!

run AE AT R EPGEEMRTUE, WX MERELXFEMIE . BATFEEET SRR frudi e —».
FHHTIT sre/main.rs SCF . BATESTEX AN S 9 'S AR AR .
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D 4=
A P — VR
PR 02— MR AU BT, RS AT A BN R e 2%, AV ST 7E sro/mainrs i
AR 2-1 RS

CA44: sre/main.rs

use std::io;

fn main() {

println!("Guess the number!");
println!("Please input your guess.");
let mut guess = String::new();

io::stdin().read_line(&mut guess)
.expect("Failed to read line");

println!("You guessed: {}", guess);

A 2-1: KRB R IEAT BN

KRB SREBEL, BT m—mtid . N FRBH AT R A 0, BATHEAH 10 G /A
D EIIANSAER . 10 PERE THRHERE (MPFRHN std D -

use std::io;

Rust A RTEGANFEF M prelude 5| N/ 8RR, IR T E BN TE prelude F1, RAFUEH—A use HEAJEM
BHEINMEH T, std:rio FERMIRE 10 MRMIIEE, I BAKIIIEE.

WSE—FFHRI,  main BRECRFETFIIN A

fn main() {

o AT ABEEL 0 RURABE, ( ENEEIETT .
F-BWIRAT printint B —MERR LITEI IR 1%

println!("Guess the number!");

println!("Please input your guess.");
KEARTDAAN ST ENFTR , A-RERR M AR JE v SR A PN

fil AR Bt AFH
BEFOR, QI MU AR P (RIRE

let mut guess = String::new();

RERFITHEGRAEERT ! B—/MIAERETREZH, EEXR A 1t 154, HKkEIE LR, KRR
5
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let foo = bar;

AT ARTIRTAE T — MU foo MOERIFIETLBEFIE bar b. 76 Rust 1, BRIV RATAERN, FHEIOGITET T 4
FTEATZ AT mut Rl AT,

let foo = 5; // immutable
let mut bar = 5; // mutable

VR 7 B — MRS RIART ISR IR . Rust ZBSIERH A N A

IAERATFNIE T 1et mut guess 5 AN—NIURL guess MR E., &5 (=) WAHILR guess TEENE, B&
string::new HIZER, ENRBLIREI—A string BIHILHE.  string S2—MrdEERANFFFHRBE, € UTF-8 4
HETITRTE: RSN

conew B—ATHT o WEVERE] new 2 string FBII—A KBLREL (associated function) o REKEREURERZBL LT
B, FERXANBFHR string , TAZ string BIFEARRESEH]. — 5 F PEENN &7 (static method) o

new FRELOIEE T —/NHIIIAS string , IRSTEMRZARE BRI new BREL, IXSEANHISBY S5 FH R £ 4 .
BEE—TF, let mut guess = String::new(); X —ATRIE T — A2 w, HareEgheE 2 — AN String 7S L.
EHZ—F, BAVERTFRIE —ATEH use std::i0; MARMEEEFT SIN THINAMHThAE. BETH 10 MRBLEREL

stdin :

io::stdin().read_line(&mut guess)
.expect("Failed to read line");

ﬁu%ﬁ%?ﬂg%%/ﬁ’ﬁ use std::io J\Xﬁﬁty ﬂ%?ﬂ@i&l}%}ﬂ%%ﬁk std::io::stdin . stdin @ﬁﬁ@~¢ std::io::Stdin
BISER], X AL AR TR AR 2R

RASH N —#84,  .read_line(8&mut guess) , VA read line JFVEMARUERT AN FIRGIREUH PN . FATIEN read_line()
H?l%?ﬁ/l\%%ﬁ &mut guess o

read_line M LAER, TEIRM S EARMERA AT ANE, BMEHAEN—DTRE S, HEBERETRHENSL
BT SHNZAA TR, UME read_1ine KA HIAMIN L2

& BRENSEGE—A Gl (reference) , B FUVF 2 ARSI Rl —Ab it , MLEFENFHR 2RI, JIHE—NE
Z 4%, Rust —ASEZAR Bl e 22 a5 A G . SERCA AT AT S T Rtk 240y s A
IR g . B, ATHFHE BB E—F, AR, FEEW enut guess MAE sguess A H AR,

AR EA AT RATNE . BARK R —1T S, HER—MERT (BRHAT TEME—NERD 5 —#
Iro BRSO RRATT ke

.expect("Failed to read line");

ZEH  foo() TEVEIATIVEN, W HAT HAEHERITKAT IR 2 IR 1. RAVC 2T XS
io::stdin().read_line(&mut guess).expect("Failed to read line");

A, S KAATHERN R L, FrUARIFIR RS, PITRIEPIA TR BEREERITRIET T4

{#/ Result YR AbFRIELE 4L 7

ZHTIRB]Y read_line ¥H FPHINMINEMEELS EFEAFE S, N EWIREI—ME—AEXANMFH 2 io::Result o
Rust FrUEZEF G R Z M Result FIRAL, —A resutt JZRIPLRNT N FAESLHF ERAS, ELUN io::Result o
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Result ZRALE W25 Cenumerations) , B MELE enums. MAESFIFFA BEEAWE, XY ST BT
(variants) o FE/NEWGAEZEIIE Z A7,

KT Result , ERIKAZ ok B err . ok RIREAENII, WEMESRIINTAERE. e BWRERERM, JFHA
EENLGHEIESIEE S

XU Resurt RAIMIVEFZIDHHE G, Resutt RRPME, G —FE, HHELTH LK

o do::Result MISEBIHHAE expect Jivkie MR io::Result SEBIMIMERE Err s expect &SEREF MR, JEERUMS
BAEIBL expect MIEE. WHR read_line HVEIRF] err , WARLERIETIRZHERGH RN R, 1R io0::Result
LHIMESR ok,  expect 2X3REL ok HIMEIFERERIE . TEAMIF, XAMERH P BANBIFRERA I EE

WRAVI expect , FEFWAEER I, Ao HI A%

$ cargo build

Compiling guessing_game v0.1.0 (file:///projects/guessing_game)
warning: unused “std::result::Result’ which must be used

--> src/main.rs:10:5

10 io::stdin().read_line(&mut guess);

|

|

| AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

|

= note: #[warn(unused_must_use)] on by default

Rust ZERATKAMEM read_tine AYIREUH result , BiWIAH —ANFIBERIEEIRICA ALFE . Vi BRE i B IE A 50252 SEBR %
BRI, NI BAVH R A BRI BN SZR S, LB expect o B JUE S5 3] W] AT IR 1Kk
=.

i println! (HALRFTEIHE

bR VAL TS RIRIES, HACNEHRAA T RRESNE—T T, #iEX—17:

println!("You guessed: {}", guess);

ATV T AR TR # . SRS ERE A T8, BlR o RWEEREMEN ST £/ ¢
WATLMTENZAME: H X (¢ SRR 8 25 B —ME, S XA T3S = AME, RIS I —X
printint FTENZMEE ARG IZFE:

let x = 5;
let y = 8

("x ={}and y = {}", x, ¥);
AT EIH x =5 and y = 10 ©

DA — 7 AR
ii?ﬂdl]ﬂ%{'ﬂﬂﬁﬂ\—%%%w?ﬂkE"J%*%M}o 1%)% cargo run 117

$ cargo run
Compiling guessing_game v@.1.0 (file:///projects/guessing_game)

Finished dev [unoptimized + debuginfo] target(s) in 2.53 secs
Running "target/debug/guessing_game”

Guess the number!

Please input your guess.

6

You guessed: 6
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FBHONIE, WERAE DA ARSI AT HTEN T k.
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R MR

BTk, TEAER—MELRE, LA KRG, WERENZREAR, XFEEEIA A Z0; JUEMNIZE 13
100 Z 8], EFEA AR AME. Rust Bk e i A EL S LA AE . SR80, Rust FIPAERPEHE T —A rand crates

{§ ] crate >R385 £ Dy g

ic4¥ crate 7&—4> Rust UG AL, FRATIEEMEINE 2 — ZHE#] crate, AR — N HAT XA rand crate 72—
A~ JE crate, JE crate W] LVELE AT R e AR P A HOARAD

Cargo 1 4MB crate (i & HIERN M . FEIRATER rand Zm 5L 20, %% Cargo.toml , B rand 1E
R DAEFT FFIZ A SRR HBIT  [dependencies] 43 Fm 2 T8N

Y AF44: Cargo.toml

[dependencies]

rand = "0.3.14"

£ Cargo.toml LA, FRRELA R Z ISR EFE — 865y, BEENER N —MrA FHUEHE 5> . [dependencies] #i47
2 iff Cargo A3 B K igt 1 WRLE AN crate RHRRAS . A, FAVERHIE ALRA 0.3.14 KHEE rand crate. Cargo
fiti AR AS (Semantic Versioning)  CBFEFR N SemVer) , X & —FhE XA S Mbr#E. 0.3.14 L LZE re.3.14
S, BRSNS 0.3.14 FRAXA APTAHME AR A

PE, MEBUEMARD, WEBH, WRp] 2-2 Pios:

$ cargo build
Updating registry “https://github.com/rust-lang/crates.io-index”
Downloading rand v@.3.14
Downloading libc v@.2.14
Compiling libc v@.2.14
Compiling rand v@.3.14
Compiling guessing_game v@.1.0 (file:///projects/guessing_game)
Finished dev [unoptimized + debuginfo] target(s) in 2.53 secs

s 2-2: 410 rand crate {E NI Z JGIEAT cargo build %

MRS MIARREAS (275 VEEA, EfSRIERHERN! ), RN ERIGT RS A .

IAETRATA T —MMEBIKH, Cargo M registry L3RR B INERBIMAGEE, X2&—WKHE Crates.io FEHEEE UL,
Crates.io #& Rust A2 &I EEH 1 K& A 11t A 5Tk Rust IR0 H (HJ7 .

TEHHT5E registry J5, Cargo fi# [dependencies] BUiiJF T &GRKMIM Y. ABlh, BARRAEWT rand — MK, AT
Cargo IEZMAMKI T 1ibc HIFEUL, A rand MM 1ibc SRIEH TAE. THZEMIG, Rust GRikpomi, 25 XL
A I -

WRAMAFRATIE, SLZIFIRIEAT cargo build , JIASHEMHIH. Cargo HIEE C& NEIFMmIE 7 M8, RN
Cargo.toml XA HFEZ) . Cargo EHEAM WEAEMES, FrleAcH g IENAL. FOYLHERE, &RERR
T o WERFTIF sre/mainars SCAF, SRR B EAME S, R FomE, R HImiiTHi

$ cargo build
Compiling guessing_game v0.1.0 (file:///projects/guessing_game)
Finished dev [unoptimized + debuginfo] target(s) in 2.53 secs
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X472 Cargo RET sro/main.rs SO UM BT BB M . I8k, JITL Cargo 138 BT LU FH CL28 Atk
TR PEHRID . © R ERNE TS BED L.
Cargo.lock SCAH- 1 DR A6 8 2 W] S L)

Cargo A — ML AL AT AFEAL FTISR B @AY, FEEMFEIRMSIR: Cargo R &AEHIRIRE MIABHITEA,
BRAEIR X FBhisE THli. i, QR THE rand crate B ve.3.1s MUAHRT, BEBET —MEZER bug, FENEEH
AN RWIMISBAT ISR, XN 2R A Al ?

XA B2 2 A2 Cargo.lock SUA . "EAES—IRIBAT cargo build HFEIA, FFJUALE guessing_game H . 5 —IRMIEIN
HiS, Cargo i+ H AT G fF &2 R KB RA 35 N Cargo.lock X 2B R EINH I, Cargo 2RI Cargo.lock 171E
I R e A, AN RO SEA IOROCA . ISR 1 — BT IR . Het)iE i, BiH 2

RS 0.3.14 BEFIREATIH, K Cargo.lock AF .

F3HT crate 2| —ANHT A

R B R B TIGE crate Y, Cargo 26t 7 53— drd,  update , fhZx:

1. W& Cargo.lock XA, FHil 5 HFE 546 Cargo.toml 75 A [ ST AR -
2. WM T, Cargo £EIXEENRAS N Cargo.lock S HF.

AL, Cargo BRAHR S TFHKT o.3.0 Mi/hT e.a.0 HIFA. W rand crate KA T HABIRA, e.3.15 1 e.4.0 ,
fEiZAT cargo update HF<HIILUNT A%

$ cargo update
Updating registry “https://github.com/rust-lang/crates.io-index"
Updating rand v0.3.14 -> v@.3.15

KB, RESEEZEEIN Cargo.lock SLHH AL TCHN T rand crate BLZEE A SZ o0.3.15
WRAMEAMAH e.4.0 JRAN rand BURAEM e.4.x RIIMINRA, LAUFXFEHH Cargo.toml SLA::

[dependencies]

rand = "0.4.0"

&

F—WKIBAT cargo build I, Cargo M registry 581 ] HIf crate, FEARIEVRIE & KO AR A B0 i+

FHWESPEE Cargo LHESAGMELZNE, NTHAIMRATE TRIX A% . @it Cargo 8 HEXHIEEES,
I Rustacean REW 45 H R 2B 40 250 R A2 T5 T H .

A R — N BE HLEL

LA UE FH rand o R —2BJ&HHT sre/main.rs, WRH 2-3 BioR:

444 sre/main.rs

extern crate rand;

use std::io;

use rand::Rng;

fn main() {
println!("Guess the number!");

let secret_number = rand::thread_rng().gen_range(1, 101);
println!("The secret number is: {}", secret_number);
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println!("Please input your guess.");
let mut guess = String::new();

io::stdin().read_line(&mut guess)

.expect("Failed to read line");

println!("You guessed: {}", guess);

B 2-3: N T A REELEOT ) 2 2

X BRI —4T extern crate rand; B Rust FATEAS /MK . XtV FHAERI use rand , AT AILZE AT DA
ﬂa rand:: ﬁﬁéﬁ*lﬁﬂa rand cCrate EPH':]’ff{EJV‘Jﬁo

BRI T 5 —47 use : use rand::Rng o Rng J& A" trait, ‘©E X T BENLECE BN SEELK) v, AR IX kT vk
K% I trait AZIAEAE SR . SRS VEGN 4 trait.

Fihb, HRIEBEHIEM T BAT.  rand::thread_rng BREFRALIZBREH BENIECE AR BT UATHPAT IR A, H AR
TER G seed. 4E TR, TAFHBEHIEE RSN gen_range J5%. RXANTHEHRIASIAZIWERIELE rng trait €

Mo gen_range AVIIRIFAMNFAE NS, HER—MEEERE ZRFKBEHIE. 08 TREANEE LR, Aril®
THRE 1 M 1e1 KiER—A 11 100 Z A EL

HITE use B trait A% crate A IR TR IEA R R ARME— 22 K038 (1. crate AT BB T-H Ok F . Cargo A —
AMRBERITIRE R : 181T cargo doc --open T 2 AL E I A A MK BFR AL SCRY, FREW ST T IF. i, RBARRS
rand crate EPB‘JE{@DjﬁE@z%@y cargo doc --open %,ﬁ%&@u%ﬂﬁﬁqﬂﬁ’ﬂ rand o

WIE IR —ATACEAT B TR AT . TP IRA AL, BN DA E, AAERERAT SMETE . Bk
—TFAIAT BN S5 R AT A T B 1

FIRBATEF LK

$ cargo run
Compiling guessing_game v@.1.0 (file:///projects/guessing_game)

Finished dev [unoptimized + debuginfo] target(s) in 2.53 secs
Running " target/debug/guessing_game”

Guess the number!

The secret number is: 7

Please input your guess.

4

You guessed: 4

$ cargo run
Running " target/debug/guessing_game”

Guess the number!

The secret number is: 83

Please input your guess.

5

You guessed: 5

PRRIZAEB B KI BN, N ENIMZARAATE 1M 100 Z[HK. TARER!
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LR I 5 T

PAEAR TR —ABENLEL RATATALBEAT. AP ERIUIRG] 2-4 FiR:

A 44+ src/main.rs

extern crate rand;
use std::io;
use std::cmp::Ordering;

use rand::Rng;

fn main() {
println!("Guess the number!");

let secret_number = rand::thread_rng().gen_range(1l, 101);
println!("The secret number is: {}", secret_number);
println!("Please input your guess.");

let mut guess = String::new();

io::stdin().read_line(&mut guess)

.expect("Failed to read line");
println!("You guessed: {}", guess);

match guess.cmp(&secret_number) {
Ordering::Less => println!("Too small!"),
Ordering::Greater => println!("Too big!"),

Ordering::Equal => println!("You win!"),

A 2-4: AE R AT BT AT RE AR IR M

%Jf’ftﬁ%ﬂ"]% ?’}7\%% /I\ use M*ﬁ?ﬁﬁ%l)\? /I\HLHEL( std::cmp::0rdering E‘]%ﬂo Ordering 7\E|1: /I\fgﬁ Result - ﬁé
E‘]Mﬁsv Iﬂ’zﬁ‘]ﬂﬁ%l—: Less - Greater *ﬂ Equal o ﬁ%ttiﬁ%ﬁ\fﬁﬂifﬂéﬁﬁtﬂfﬂﬂg£$¢%%o

B, RIS AT AN T ordering 287

match guess.cmp(&secret_number) {
Ordering::Less => println!("Too smalll!"),
Ordering::Greater => println!("Too big!"),
Ordering::Equal => println!("You win!"),

emp 7 iE R LB AME v DAFEAR T AT B B o BRI — ML EUE R 5 . X B guess 5
secret_number ﬁﬁ[ﬁtiﬁfo cmp JB[EI*’]‘WM‘JEE& use 5| NAEF Ordering Wﬁ\gﬁg}ﬁ'j‘l—lo fFFH— match FiAR, 1R
HE Xt guess F secret_number i H cmp JBIEE"J Ordering Wﬁﬂ%(ﬁi%?%ﬁﬁﬁ'Zo

—A matcn RIENH D3 (arms) M. — D EE A B (pattern) MFIEATT KA 5 70 SO AR TLRCI 32
PTG . Rust SRR LSS match IOEHFRDMER DD MBI maten SEHAEEUE Rust FERKIITIEE, ©
PRI T ARG T REB RN Z AT, IR BRI ORI R AL . IXEETHRERE 20 R 2 7S BRI + )\ B VRN 4

WRATEBMH maten REXMGIF. BEHART 50, X0 FEHLAERIHLE 72 38, L 50 5 38 WY, B2 50 L
38 Ej(, cmp ﬁ/ﬂi%]&@ Ordering::Greater o Ordering::Greater ZEé match ﬁ]ﬁﬁ?%“%”ﬂg{ac E@ﬁ;ﬁﬁ/]\ﬁiﬂgﬂﬁ
ft\u Ordering::Less 5 Ordering::Greater ﬁﬁ@@ﬂ, F)TLJE@%Tﬁﬁ‘%i‘iﬂ‘]iﬁfﬁ%ﬂ@ﬂ?*’l‘%j‘io ‘F—‘/I\/JJ\iE’:JT}:
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fﬁz‘% Ordering: :Greater , EEE% UNGY ﬁ&%i%ﬁ%ﬂq{ﬁﬁg?&%ﬁtv EE%TTEBEH Too big! o match ?%Jiﬁ?jﬂﬂitégﬂ:,
Ko7 TR ARG — N S
SR, 7t 2-4 AT AR BE, W DA — T
$ cargo build
Compiling guessing_game v0.1.0 (file:///projects/guessing_game)

error[E@308]: mismatched types
--> src/main.rs:23:21

match guess.cmp(&secret_number) {

I
23 |
| ANAANAANANNAAN expected struct “std::string::String’, found integral variable
I

note: expected type “&std::string::String’
= note: found type ~&{integer}

error: aborting due to previous error

Could not compile “guessing_game’ .

=2

HEAR A% O R WX LA RUCHEC 9352 (mismatched types) - Rust 7 — /NSRBI RS, FINA KM iR, JIRANE
H{ let guess = string::new() MY, Rust HEWTH guess NiZjE— string , ATRERMNGHIER, H—F

M, secret_number , & —MEFHRM, LR FRMINA 1 B 100 2 MAME: 32 8T i32 5 R MEFSHT w2 ;
64 T iea . Rust BRIMEA 132, FTLNESR secret_number FUZETY, BRIAEMGMBAUZE, BT AELL Rust HEWT
HAFSEREAE L. X EARIEREET Rust Ao R R BB 7R A.

PR ATA L ZHE A BB string FeHON— D RIEHETRE, AU SRE T TR ZXATBUEEAE mnatn
PR H AR R N R PEAT ARG RSB

A% 44+ sre/main.rs

extern crate rand;
use std::io;
use std::cmp::Ordering;

use rand::Rng;

fn main() {
println!("Guess the number!");

let secret_number = rand::thread_rng().gen_range(1l, 101);
println!("The secret number is: {}", secret_number);
println!("Please input your guess.");

let mut guess = String::new();

io::stdin().read_line(&mut guess)

.expect("Failed to read line");

let guess: u32 = guess.trim().parse()
.expect("Please type a number!");

println!("You guessed: {}", guess);
match guess.cmp(&secret_number) {
Ordering::Less => println!("Too smalll!"),

Ordering::Greater => println!("Too big!"),
Ordering::Equal => println!("You win!"),
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RPATHAS 2 -

let guess: u32 = guess.trim().parse()
.expect("Please type a number!");

XEAET =AM guess [ER. A%, FROUKH T — NI guess IR T ? Fsztntl, AL Rust £VF

Fagk (shadow) , FH—NHT{EKEREGE guess ZHTHIMH. XAThAeH HERER AR K5, ERATERNEH

guess BEMLT, MARBAEIEFHNMAFAERE, #HI0 guess_str M guess 2. (F=F /N4 shadowing T L
VI

guess WRABIER] guess.trim().parse() FiEIN. RIEINHH guess BB EHANEL string M. string SEFI
trim FVERBBRFRFRILMGRMT A w2 RBEHBE TR, AP B0 return #4881k read_line
&M\, SR P 3 F return $21), SAEFRFH HIGI—MRAT (newline) £F. #1140, HHIA 5 HHZ T return,  guess
BEKBIXME: 5o 0 AR AT, BIER. trin TEHEER \w, RET s

ERFHUT parse T NG R E MRAT AR o BRORIEAN T IR DA 2 R A, DRI B4 UF Rust HAR I EFE R

A, IXHEEIT let guess: us2 FRE. guess HMMES () HUF Rust AT TARMIA. Rust H Ly B
FHRA; w2 B DA/ 32 A, W TAKKIERLCKE, CRAMEMRE, F -2 a i za.

FHh, FEFFH w2 FERUULKS secret_number FLLER, BWKF Rust ZHEWTH secret_number tH7E w32 R, PIAEAS
DA FE A [ 2 20 L A 3 B T !

parse AR G/ AE8E VR Blln, FRFETEE asy , MGEKHERA— DT Bk,  parse TVEIREI—A
Result FAU. AR FT “fHH Result ZRAURACIRIETEFIAEIR” THEM read_line J7iLIRFE, IR expect 77
EAFERITT . 1SR parse ANEEMFERFHRAER—ANET, RE—D Result::err B, expect £X{HIHEXRAITIFT BN IR 1
SR WHE parse WINHUGFFFHRE N —NMT, E2IRE] Result::ok , PRJF expect 2IR[E] ok T

PAEERA BT 7!

$ cargo run
Compiling guessing_game v0.1.0 (file:///projects/guessing_game)
Finished dev [unoptimized + debuginfo] target(s) in ©.43 secs
Running " target/guessing_game”
Guess the number!
The secret number is: 58
Please input your guess.
76
You guessed: 76
Too big!

Eret MME RSN AT T 2K, FEPRARREFIBT R P50 T 760 ZI2ATRE R JLUCKRAS S0 AN [ R N R A 2 AT
e KN IEBECT, 5 NSRS AN T

PN R DL RE LRET T, A RResE —K. Bin—MEFksrgen!
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fi B3 K fe 1 2 88 I

loop REETIRML T —ANTLIRIE. KHEIMNG, H AU E S :

A 44+ src/main.rs

extern crate rand;

use std

use std

::io;

r:cmp::Ordering;

use rand::Rng;

fn main() {
println!("Guess the number!");

let

secret_number = rand::thread_rng().gen_range(1, 101);

println!("The secret number is: {}", secret_number);

loop {

println!("Please input your guess.");

let mut guess = String::new();

io::stdin().read_line(&mut guess)

.expect("Failed to read line");

let guess: u32 = guess.trim().parse()
.expect("Please type a number!");

println!("You guessed: {}", guess);

match guess.cmp(&secret_number) {
Ordering::Less => println!("Too small!"),
Ordering::Greater => println!("Too big!"),
Ordering::Equal => println!("You win!"),

wn bR, AT IR SN S R FTE WA TN TR BiRix eI T — 2, RIS . R E

AR AL,

AP R A] cul-C ZUbRE Y. ALIEA 55— DI7Bk IR, B2 “HLESHIN SRVE T MR parse -
RAPMA NS TER, BB MO BAAR —GREH, W IR:

$ cargo

Compiling guessing_game v@.1.0 (file:///projects/guessing_game)

run

Running "target/guessing_game”

Guess the number!

The secret number is: 59

Please input your guess.

45

You guessed: 45

Too smalll!

Please input your guess.

60

You guessed: 60

Too big!

Please input your guess.

59

You guessed: 59
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You win!

Please input your guess.

quit

thread 'main' panicked at 'Please type a number!: ParseIntError { kind: InvalidDigit }', src/libcore/result.rs:785
note: Run with “RUST_BACKTRACE=1" for a backtrace.

error: Process didn't exit successfully: "target/debug/guess” (exit code: 101)

M auit BRSGRH TR, RN SRR AR, SR, KRB, HN AT IE B 0 B I U
fiE IR .

Jo 0 1 IR

AEFATRIN— A break , (LA HERIIRFIB R

XA 441 sre/main.rs

extern crate rand;
use std::io;
use std::cmp::0rdering;

use rand::Rng;

fn main() {

println!("Guess the number!");
let secret_number = rand::thread_rng().gen_range(1l, 101);
println!("The secret number is: {}", secret_number);

loop {

println!("Please input your guess.");
let mut guess = String::new();

io::stdin().read_line(&mut guess)
.expect("Failed to read line");

let guess: u32 = guess.trim().parse()

.expect("Please type a number!");
println!("You guessed: {}", guess);

match guess.cmp(&secret_number) {
Ordering::Less => println!("Too small!"),
Ordering::Greater => println!("Too big!"),
Ordering::Equal => {
println!("You win!");

break;

HILTE vou win! ZJEHIIN—AT break , F XS 7R 5 2R MR . IR MBI B R IR MART, BUNIEIR 2
main Egﬁiﬁgﬁ‘%ﬂﬁ}o

YISETTVE PN

N7 PR, ANEAEHE P RNIERT I, RN IR, AL P T RAREEI . ATLOEIE B guess
3{% String %’f’hj‘j u32 %Bﬁ%\ﬁﬂ%if)ﬂu
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let guess: u32 = match guess.trim().parse() {
Ok(num) => num,
Err(_) => continue,

s

3{%— expect Uﬁﬂﬂﬁ%ﬁk match i%fnjv %U\ﬁﬂ%ﬁ%ﬁﬂﬁﬁ4ﬁ$§?ﬁ%§ﬂﬁﬁ&ifi’%1§ﬂ‘]‘lﬁﬁﬁ7ﬂ£o Zﬁﬁ] parse IBIE]*/I\ Result
%Zﬂ’ T Result AEII;*/I\#Hﬁ ok B Err Wﬁﬂ"]ﬁﬁgo JZE’fﬁ}EHE(] match ?%Jiﬁ, *DZﬁﬁﬂ‘ﬂﬂ cmp 77/215%@
ordering W FHIT—FF.

IR parse REMEINIIR FAT AN — DT, ERRE-DMEEERETH ok o ZD ok HE maten F Do
SCHBEAAIERS, %2 SO R BIER L ok EHIIET num » BUEWEARBH BN guess ALHE

W parse AN BEM TR B I —NT, EXRE-NEEELHIREEN ere o e EHARLES A match 5
SCHY ok(numy BER, (HAESIUELSE A0S eer) B | R MERCRTE, ARG ARILEITA e fH, NE
HAPBAEE. ITLUREFEPITE AN KMENME,  continve BIRFHHEN loop M F—AEHR, #ERHA—AHEM. X
FERER LA ZL B 2E T parse T REIE B FTAT H R !

Iﬂﬁﬁg'fﬁ%i R%iﬁ/f cargo run :

$ cargo run
Compiling guessing_game v0.1.0 (file:///projects/guessing_game)
Running " target/guessing_game”
Guess the number!
The secret number is: 61
Please input your guess.
10
You guessed: 10
Too small!
Please input your guess.
99
You guessed: 99
Too big!
Please input your guess.
foo
Please input your guess.
61
You guessed: 61
You win!

KT ! BARE—ANIEE, BEESRUEREWR T B RRSATEN A% 7. NN IELr, EIER
FATIT 258 TR MEATENME R TI printint o 7R 2-5 B2 AXRS:

AH44 1 sre/main.rs

extern crate rand;
use std::io;
use std::cmp::Ordering;

use rand::Rng;

fn main() {
println!("Guess the number!");

let secret_number = rand::thread_rng().gen_range(1, 101);

loop {

println!("Please input your guess.");
let mut guess = String::new();

io::stdin().read_line(&mut guess)
.expect("Failed to read line");
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let guess: u32 = match guess.trim().parse() {
Ok(num) => num,
Err(_) => continue,

s
println!("You guessed: {}", guess);

match guess.cmp(&secret_number) {
Ordering::Less => println!("Too small!"),
Ordering::Greater => println!("Too big!"),
Ordering::Equal => {
println!("You win!");

break;

1 2-5: S A iR A 58 B AR
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4 ot
II_EL‘I\ él:l

SRR e, ARIGURISERR TSR B R ! A5

Ko —MNMBEFHF I ) Rust FERMITIH :  1et « match « i, REERREL. [HFH MK crate 255, B2 FRIUJL
5, BATHSMSERN . =8 KB s S A0S, e, BaRRRMEE, LLEAIfT/E Rust Hf
Medl. FEERZEPA (ownership) , IXJfE—A> Rust [FHARE S KM DIAE. 58 TR W IR G AR5 L KIE
%, M7 T EARREHE.
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LW RN

ch03-00-common-programming-concepts.md
commit 04aa3a45eb72855b34213703718f50al2a3eeec8

R R — LA mAE S A S, DU EAITE Rust 2] LAER . IR MIRITE S %00 M-S H2 Hm 1
AE PRSI SHA A Rust FTAFA R, AL ATEAE Rust RECHIHEEAT, MR ENTRIGEH 215

By, BAMGA8, BAKA, WL ERAEHIR. XSRS HIES A Rust BFd, 25222
RS 2 N RS RE I SRR D LA

R

AT AL RO DIRE, SRR AT REA N A DO BE R B . 7T AERT SR A TPk B0t [ 4136
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A A

ch03-01-variables-and-mutability.md
commit 6aad5008b69078a2fc18e6dd7e00ef395170c749

BoEPRINS, RAREINE AT (immutable) #). XS VRH A Rust 224 M1 8 K RISk B AT R — K
Bidie Ak, URUSSA AT LME R Al AR e LEIRATIRYT — N Rust SHEAR A AR M SRR 2 53, AR AT AR AS AR FH AN ] A
P,

é&%ﬁﬂ’ﬁhﬂ %D*E#E1E%EZ§K%J:~/[\@%{: %?)ﬁﬁﬁ%ﬂl%‘iﬁ’lﬁ& 1@%%%, @J‘i cargo new --bin variables E
projects H 328 B— AU variables FIHTUH o

e, TEHER) variables B3, FTHF sre/main.rs H &5 HARME M0 R

444 sre/main.rs

fn main() {
let x = 5;
println!("The value of x is: {}", x);
X = 6;

println!("The value of x is: {}", x);

TRAFIAEA cargo run IBITFEF . MIZRFE—MERELE, WTHHbIIR:

error[E@384]: cannot assign twice to immutable variable “x°
--> src/main.rs:4:5

2 let x = 5;

| - first assignment to “x°
3| println!("The value of x is: {}", x);
4 | X = 6;

|

AAAAA cannot assign twice to immutable variable

AT JRIR T dm i 2 an () FE B AR ER AR T B4 R . BARSm BT IR NS, IR 2 ULFR P A i 2 4 1 78 LR AR

b ESERE TAE: M AR RN —MFRET R F 451 Rustacean 11— 2 B4 1R HE 1R .

IXLEEER A I R R At Rmasdstt — it ( cannot assign twice to immutable variable x ) , KUNIRATTZZRNTAS 0] 2B AR
B x WA

TE AR DR T 9 AN T AR (A R IHGE 72 A6 G RS R AR LY, RN R L AT B T8 bug: W RAS 1 —3 B ik —

MEAZE WA SEAE, WA —#RIESE T e, BRI E i DR TR 77 24T« AR N T bug

HMEDUPRER, JUHOREE 3RS R B SR H AR B

Rust A RIE, WRAH—MEARE, EHENARE . KRS YRGS AN, AT EE g —ME T L
JW BT R, AMERARIE S THES .

AN AT AR R AR R G . AR FURBRAATTAR, LB R E A Z BTN mut SRAFIE WA R T AT AR

Ah, BNEEE R T H MRS S AN R E .

B4R, 4% sre/main.rs & B AR NN

VAH44: sre/main.rs

fn main() {
let mut x = 5;
("The value of x is: {}", x);

X = 6;
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("The value of x is: {}", x);

BIBTRAMER, IR

$ cargo run
Compiling variables v@0.1.0 (file:///projects/variables)
Finished dev [unoptimized + debuginfo] target(s) in ©.30 secs
Running "target/debug/variables
The value of x is: 5

The value of x is: 6

I mut  RVFEHER] x BEMN s UK e o BT, RSEMW A R, EOVZAEKARS R R AT AR
BENEAEEDRS .

K 7% bug A, AR MY F EAEIGE . B0, RS SR, M AR, A R b A AR (]
BT SEGIER . X TRUNIBRS A, SRR EETIRE], RS A R B R R, T RE S AR BE 5 B
T T 2 R A T AT

A AN 51 X ]

AR BRAE AR, TR MR S — R wAE s S A RS W& (constants) o RUUTATRALE, #
ERRER MR R PR NE, ALEESEEIRRA LK,

B, ARVERERMEN mut . WEACEIARER, EEEARA.

PR const KEETFMARZ 1et , IFH BAEMEIIRM. £F 70, “BRRM bW RBIRBMEE
fif, DUAETCRG O LI Sy, DTSR ARESR AL R AT

WA LMEAR TR A ), EIE A R A, XA —ME G ZEAR 2 A 70 A A F AR AT

e — X

REFRRBATHERENX, MARMENREIAMER, SUEFH MR EEAT R B
KR NEEFHAET, EREHZ max pomnts , {EAZ 100,000, (Rust [F1F B8 N RIZE BRI K S 11 6 4 31
) -

const MAX_POINTS: u32 =

FEEWEREME b, FREEEMERFLE IR, XA F &R DUME N2 AR5 i 4 R a e, 44
MR R BT B AT LA A e e 0 B G

4 H T BT 10 I 2 R 10 875 B A B0t JE ORI 4R 1 MBI B SR A 5 B RN AR R B T — &b, Wi
R RAB AR B TT 1 -
f2jek (Shadowing)

WIS R R IR TR, BATRTLGE (NS Z TR E B R, MRS R 2228 . Rustacean
IR SR — DB A B 1, ZEWE MR REN L7 5 = ME. TUAMHAZREA TR EE T,
PLEEEREA 1et REETRZXEM, W FPR:

XA 44 sre/main.rs

fn main() {
let x = 5;

let x = x + 1;
let x = x * 2;
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("The value of x is: {}", x);

BRMEFER « S0EFH s Lo BT 1et x = B x , SRPUSIREIFIN 1 ZFE x KOEBZEWR ¢ 1. H=
A let HAMWEIKNT x , RECZETMEIFRLL 2, x BANER 12 . BITRMEF, ESE0

$ cargo run
Compiling variables v@0.1.0 (file:///projects/variables)
Finished dev [unoptimized + debuginfo] target(s) in ©0.31 secs
Running "target/debug/variables

The value of x is: 12

KEBEEFRIN ne ZEXAA FABRIEFRMEH et K%, RNOERIAREHRES S BN 3R,
FATAT A IRAMA AT — 3+ 57, A RE 2 Je AR BRI

mot S RGN G — A XA, HEAAEA] 1ec B, SERR EOIE T SRR, BATAT ISR ERRA, TR A
Yo Bltn, BRI R A A AR AR BOSOARIRG, ARTI A1 B LR E AR MM T (DR -

let spaces = " “8
let spaces = spaces.len();

XHEARFFE—A spaces LEALTIFEIA, TH A spaces H, ER—MATIEE—NBEALAHHTE, &5
FHRM, BRRAERAIALFEHARN AT, W spaces_str Ml spaces_num 5 A, FATATLLEH spaces IXANHE M HH4
Fo R, WRZLREH mut , WTFFTR:

let mut spaces = "
spaces = spaces.len();

SRE IR, BV DM RE SRR A AV

error[E@308]: mismatched types
--> src/main.rs:3:14
|
3 | spaces = spaces.len();
| AANANNANAANA @xpected &str, found usize
|
= note: expected type "&str’
found type “usize®

PERMOE TR T AR TAE, ERNEEEELZEW I NEERE.
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TR

ch03-02-data-types.md
commit ec65990849230388e4ce4db5b7a0cb8a0f0d60e2

£ Rust F1, AFA{E#R)E T —FhEAT 258 (ppe) , XEVF T Rust EHIE @ N FAIFEAE, CMEIIAHALIE TR &E5
PAVEER—RIIANE T IES TIEE. RATKEH S AW FrE (scalar) ME A (compound) .

Rust /& H#&EM (statically typed) EF, W WAEH R Bl LAUE AR BN, X— 0k BT, dld
R B AT T30, G REas 5 vl CLHEWT I RA TR Z I T . AT W RENS, ELnsh 2] parse
string FEHONEITIS, AUEINGETIERE, BRIXHE:

let guess: u32 = "42".parse().expect("Not a number!");

KEMRENTMEIRM, Rust 2 ERUFHEIR, RUPRERHEELEL, KT HRINEZET.

error[E0282]: type annotations needed

--> src/main.rs:2:9

2 let guess = "42".parse().expect("Not a number!");

|
|
| AAAAA
| |
cannot infer type for ~_°
yp -
|

consider giving “guess’ a type
TERATTE S P BRI, ARSE BIA F SRR E A

PR

bR (scalar) RBRE —AHIMEE. Rust A VUMEARIRER: B, a8, AR TR
I F R EA], AL ERATRN THEANIFE Rust 20 TAER.

b
I
=
el
&
=
b

BR

BYOE—NRA DRI . BRAMWER —H M RTI T w2 KA. SR AR, u32 RERRME R %2 —
i 32 HLAFRL I TEAT S B (AR SBRRMEL 1+ TFRMARZ o ) o KK 3-1 7R T Rust WEEREBHCEER ., f—Fhdr
WHA TSI S5 (Biln, i8) WJ LI SR A B % B Fr) B M

FH% 3-1: Rust Ay

KR RS FAE 5
8-bit i8 u8
16-bit i16 ulé
32-bit i32 u32
64-bit i64 u64
arch isize usize

TG—F AR RH AT LR AR SELMA S, HE—NHERN . GRS SREBTFREAIE: HaEd, e
REFEA S AFSE) , SEKENEMAFTENS (BHF5E0 . BARBER EBEHT. HFEEE
EMEHE, iSRS/ NaTg; R, e MBS NIERE, INSaigoEE A . G550l =k
iBJE (two’s complement representation) f#fifi (WIRARANIEE X R4, FTLEM FARER: X MERE N T AR
B .
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- AEEERAR AT CEEa s A -2 Y B 2" o R, X R AR FTEL 18 ATLLEAE
M7 527 -1 MR, WERM 128 B 127, TSR ATT LA 0 3 2" - 1 19%T, BB us TTRLRKEE M
05281 i, WM 0 5 255,

A, isize Al usize FWEUKMISITFER HITHFNIZEN: 64 f7288) E'eAT/2 64 ARy, 32 f7220 Ee AT/ 32 Ak,

AT DA A% 3-2 tP AR — P T U 47 I 1 EEER byte MO e 7 IE RS ER, Hlan s7us
RN ARVHER _ O R LT 354, H130 1 eee o

A% 3-2: Rust R 7 HI{E

o7 i ¥
Decimal 98_222
Hex oxff
Octal 0077
Binary 0b1111_0000
Byte ( us only) b'A’

IAAZAE AR R HTe ? MR EAE LR, Rust FBUARRIER MR, HFRMBOAR 132 « BEFREHER
B, HEE64MLRFLMR. isize B usize FEAFNRLBESHIRT].
R

Rust [FIFEA A B 7% 55350 (floating-point numbers) KA, 32 1 fea , BEALRA /DML, 2504 32 A0
64 frLbHr. BRINKAE fea , RIATEIAR CPU REY 32 B8, AIHEES.

R RoR i = B SR

444 sre/main.rs

fn main() {

let x = ;5 /] f64

let y: 32 = 5 // 32
}

TF M BCR A IEEE-754 ARHER IR, 32 RFPAGEFRAH,  fea RXUHEF A

W Iis HAF
Rust SCREFTA B 28800 WA SRS E e Ik, BEE. vk, Bk CUAGR . NS R T /£ —A
let BAJPAEAT:

CAH44: sre/main.rs

fn main() {
// addition

let sum = +

// subtraction

let difference =

// multiplication
let product = 4 *

// division

let quotient = /
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// remainder

let remainder = % 5;

KRR PR FRIEAMEH T MRS EAIEE SR T ME, EIgE R TR R B B T Rust §2
WA B HAF IR
A IR

IEIHARK IR > HiHE IR F —#E, Rust PRIMI/REBA AN RERIE:  true A1 false o Rust HIHIA/REREH] boor
Ao .

CAH44 1 sre/main.rs

fn main() {

let t =

let f: bool = ; // with explicit type annotation
}

FEAAT /KB EE SR % RIES, Bt ie Rikale 8 “PEHI” (“Control Flow”) #B7r# 2] if FIA3(AE Rust
Than T A
PRI

HACAIE RS T #07, A Rust B3R5, Rust i) char RELR KNGS PEAFRFRRA, o MRGRER
TIRERE. R char BBRIISIEE, ARTFRHHEHANGE]S:

444 sre/main.rs

fn main() {
let c = '2';
let z = 'Z';

let heart_eyed_cat = '&5';
}

Rust ] char Z8TRE T — Unicode ##EfH (Unicode Scalar Value) , XiEMEE 0] LI ASCII KR FE LA . HiE
7B} (Accented letters) , 13C/H /M CHEREL T, emoji (A2307) VLREKIER ST AR5 T Rust char FEAERZ
B Unicode fr B M ureoee F un7er Fll useeoe | usterrrr FENAUE. Aid, “F55” HAZ—4 Unicode
RRBES, FTDANESE B/ 255 ATRES Rust I char FEATF A . S8 \EMW “FRFE” 3K FEAIT R IX A T/
CREE it

HEHA (Compound types) W] LUK AN FLAh B A A — DK, Rust AN EAEME GHKA: o (ple)
4l (array) o

FEH A3 e d

AR MG NEAA AT &R M.

FAVEH A S L S o RIESIFR R Nl e MIEHE AR, B EARRIE R
WAL FEAR ) o XA P T RS AR T ST 3

A4 sre/main.rs
fn main() {
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let tup: (i32, 64, u8) = ( 9 o 198

tup AEYPE TEATCH, FATABNAR - NMRMWESITTER. N T ATCH PR E, W] M A TT D
(pattern matching) SKfi##) (destructure) Jo4l, {RIXFE:

CAH44: sre/main.rs

fn main() {
let tup = (500, 6.4, 1);

let (x, y, z) = tup;

("The value of y is: {}", y);

BFEREET AR ER we BEE. BEMEMT let M—MERK wp THT=EARFEMEE, x .y
Moz o XU M (destructuring) , FUAER —ATTAIFRT =A% . &5, BFITEHHT v E, wi

6.4 o
B 7 I RLRIL RO 2 Ah, BRTDMER S C LD RERMERRSERER DT HEql. filin:

X A444: sre/main.rs

fn main() {
let x: (i32, f64, u8) = (500, o 198

let five_hundred = x.0;
let six_point_four = x.1;

let one = x.2;

RMEFEIET A, x, JFEEEHRSINEN TR R WAL HMEES -+, TS - DR5E

7 0,

A

AR MEEEN T2 B (array) - SRR, AP TRV IHER . Rust FHIEH S
LA P RBALRR, B Rust OB E KRE: — LR, B K AR K
Rust AL T e o o 385 4 O 90
Y AF44: sre/main.rs
fn main() {

let a = [1, 2, 3, 4, 5];

}

YRR ELERE (stack) TIAZEHE (heap) L oNAHEAFEZ M CGEVZMG AR SHRNELZHNE) , SiE 8BRS
RABEHENICEN, BHAEFER, BAREIHFAM vector RAIIRA Ri%. vector RAEFrE FEIR AL — A R MK
4N E I RS B A R . AN A A R0 1Z A8 U8 /& vector (PR, VRATRERLIZAE A vector. 55 \FE & 1E

A1 18 vector.

— MR A] BEAE AT BT AS R vector HII T, TP /& BAE — b AR R4 T, RERFANK AT RES 1 s>
Ao XIARATCAE S, FOARAMAE S 82 EH 12 Mo
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let months = ["January", "February", "March", "April", "May", "June", "July",

"August", "September", "October", "November", "December"];
Vi B e
B R — B AR ERINAE . FTRUE R R TRV B TR, BRIk

CAH44 1 sre/main.rs

fn main() {
let a = [1, 2, 3, 4, 5];

let first = a[o@];

let second = a[1];

FERXAMGI T, AL first BARREIER 1, BOAERBARST (o) MME. B second HLREHARG 111 KE
2 o

To R T R V1]

WERFAVI B LS R 2 Je R R A AW 7 BEanERA TR B A T S5O PR, X AT DA A AR s AT I 4
BRTITIR -

=

A4 sre/main.rs

fn main() {
let a = [1, 2, 3, 4, 5];
let index = 10;

let element = a[index];

println!("The value of element is: {}", element);

fEH cargo run BTG S A0 F 45 R

$ cargo run
Compiling arrays v@.1.0 (file:///projects/arrays)
Finished dev [unoptimized + debuginfo] target(s) in ©.31 secs
Running " target/debug/arrays’
thread '<main>' panicked at 'index out of bounds: the len is 5 but the index is
10', src/main.rs:6
note: Run with “RUST_BACKTRACE=1" for a backtrace.

I PR, AERFRFH—A BT (runtime) #5RIFEARMINRE . M2 ARSIV —IoER
I, Rust AEEIRERNRTRE/DTHRARKE. mRRIEY 7 HAKE, Rust & panic, X72& Rust PHRIARE, EH
TR R A R R T R AR o
RARE AL BT Rust Z2RNWEIBT . ERZIEZIEF T, HFRAMTREEE, SR T AR
MRS, BT TE R N AF . Rust 357 BIR BT A2 SUVF A AE DT T R 4R SEHAT SRAE IR S IR R EHR N L. L
SR L Rust FIHTRALHL.
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PR 5N 4] AR

ch03-03-how-functions-work.md

commit 6aad5008b69078a2fc18e6dd7e00ef395170c749
BREAE Rust RGN ) Z . REENE —MESHHREERRE: main R, ERMEEZEFHADS. REILET
fn REEY, BHSRA SRR
Rust fXfi5 4 snake case 1 o ORI AR & A FR A IVE UG« {E snake case H, FTH T REARE /NG HAl B R RiI2E 7 b 260 .
KRS REUE U1

A4 sre/main.rs

fn main() {
("Hello, world!");

another_function();

¥

fn another_function() {
("Another function.");

}

Rust "PHIBREE LA e TFUGIFAEREA G IR —0HE5 . KA S R 6 438 B2 s AUA R TR AN S5 e -

AT DU 5 St I R B4 SR RS S R T AR R B4 RN another_function EVATEREFHE XL T, EFUSE main B
iﬁl‘*‘%ﬂiﬂﬁ]mo EE, YR another_function 1E main BEREY 25 WE X WATPAEEHZ A2 o Rust AoROEHE LT
farkk, REEARE LT .

AEBAITFUG— AL functions BT — 2B 00 H R — PR R R EL. K LTHE) another_function #1155 A src/main.rs H1Jf
BT RRZE RN .

$ cargo run
Compiling functions v@.1.0 (file:///projects/functions)
Finished dev [unoptimized + debuginfo] target(s) in .28 secs
Running "target/debug/functions
Hello, world!
Another function.

ARIBTE main BRECPIZBRENTHIMIF#HAT. H5E, $TED “Hello, world!” {5 2., $3% another_function #7IHH H3T
EIEREE.

BRI TT DL & O S8 (parameters) , EATRIEAREZS G — 0 MR LR SREIHESE0, TLONX
L SRR BAREIE . AR B, X BARMEWHR NS E (arguments) , AL H 1) > 15 6TR T4 B E0E b AR &
R FH o B A 33 ) LR (B A5 RT AR “parameter” A1 “argument” T AN X 5l o

W ESH another_function A 7R T Rust HSEUEAAFE:

Y AF44: sre/main.rs

fn main() {
another_function(5);

}

fn another_function(x: i32) {
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("The value of x is: {}", x);

FHRIBTRR, BB

$ cargo run
Compiling functions v@.1.0 (file:///projects/functions)
Finished dev [unoptimized + debuginfo] target(s) in 1.21 secs
Running "target/debug/functions”

The value of x is: 5

another_function E/‘Jf‘éﬂﬂﬁ#ﬁ\mﬂﬁf{ X E"]i}ﬁa X E’J%’éﬁ!%ﬁf‘éﬁ?’y i32 i—'l 5 ?ﬁ’ﬁéﬁgﬁ another_function
B, printint ¥ 5 AR FERFRPRIESHMALE.

TERREZEA T LA B RS HN R X2 Rust Wit i — NGB B B E . ZORTE R EUE PR SRR
R G 1 AN R LA S A M T SR AR ISR R RE AN TE VR A B 1A o

LB NREHZASHN, EHESEITEN], B

44 sre/main.rs

fn main() {
another_function(5, 6);

¥

fn another_function(x: i32, y: i32) {
("The value of x is: {}", x);

("The value of y is: {}", y);

BT alE T AR RS, A a2 KB, REETEH TEWADNSENE. ERRESHOM R
HFEZREE, XA EATR RIS T .

LRIB TS A B T B e 2w functions T H 1) sre/main.rs XA, 37 cargo run 1BATE:

$ cargo run
Compiling functions v@.1.0 (file:///projects/functions)
Finished dev [unoptimized + debuginfo] target(s) in ©.31 secs
Running "target/debug/functions”
The value of x is: 5
The value of y is: 6

BOSEAMEM s 158 x BIME o 1F8 v BIEDRIAM RS, P45 B A EA IR EAAR AT BN R

EREAELS

MR B — R BB A — AR RIE S . Bk, BATRW R TRALERREAMRE, AL®ITNEE
BN TBEBAM—E%. BN Rust & — LT RiER (expression-based) MIIEE, X2 —MNFEMMHN CRFET HA
WE) HBEXG . HAESIHEERXEERX A, B IRATE B 1 A1) 5 0K 3G 4 DO LA BT e 5 ) i 404k
o

5] 5RIA

B aHdEa 5RIENT . B4 (Statements) ZPAT —L3/EEANR FHERITESL . RIEX (Expressions) THIF™
HE—AME . EBATE — )T

et REFEVEBEIHE MER MEA. L3I P, lety=-s RMEMA:
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444 sre/main.rs

fn main() {
let y = 6;
¥

53K 3-1: BE—/MEAM main BREGE X
B SR, T R — A,

EEIFAREIE. Bk, AR 1et HAES D — R, W FERE 726, RamE— MR

A4 sre/main.rs

fn main() {
let x = (let y = 6);
}

BIBTRAMER, SAFI TR

$ cargo run

Compiling functions v@.1.0 (file:///projects/functions)
error: expected expression, found statement (" let’)
--> src/main.rs:2:14

|

| let x = (let y = 6);
| AAA
|

note: variable declaration using “let® is a statement

lety = 6 WWAIJFAREME, FrRUIHRA x ATUASRERME. X 5HMEZAE, H1a C M Ruby, ENTHIBREE AR
. EXLEF P, ATLUXAE x=y=-6 XM x fl y MEEZ 6 ; X7E Rust HAIAAT,

FRIEAH W 28, M H eI 7 H AR KD RS 2% (K Rust LS. HRE —DMRIIECAEE, i s+ 6, X
B ANREATFHSEE 11 o RIEXF LRGN —#7: EFIR 3-3 AR MER lety -6, 6 2 PRIEN,
EHSEHER ¢ o« REHAR —MRIEX. FRAR—NRIENX ROTARGIEHEAIR RIS S (Y

B, . AR .

444 sre/main.rs

fn main() {
let x = 5;

let y = {
let x = 3;
X +

};

("The value of y is: {}", y);

}
XAFRIER:
{
let x = 3;
X + 1
}
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MR, ERER 4 o ZMEMFEN 1et BRI FEIER y B EESREADSHM AT, 5RHS
%hﬂ])'lniﬂ’ﬂtﬁ%ﬁfﬂ FIEAFFARGHE RN T . WRERIEA ML F’buiﬁﬁ, AR R 7R, XA A
W —AME . R T RAERR hid s BOM s R FERAT T .

bR R 3R [P

BT Ll A e AT IR BE . FAVEARREE A Z, RS fE Ak ) EAPERHREL. 7E Rust 1, B
B3R [AME A5 A T e B di Ja — N RE UK E . KR — N IR [ E A R L 1 1«

A4 sre/main.rs
fn five() -> i32 {

¥

fn main() {
let x = five();

("The value of x is: {}", x);

FEREL five WIFRARECHN. %, BEHWEA 1t 56 RAYT s BH. X7 Rust PRE—DEEAHW
BRA TER R AR @ﬁ?"’ﬂﬂﬂ&? T W > 132 o SHRIBATAED; H 2 A ARG IX R

$ cargo run
Compiling functions v@.1.0 (file:///projects/functions)
Finished dev [unoptimized + debuginfo] target(s) in ©.30 secs
Running " target/debug/functions
The value of x is: 5

HEL five E‘Jifilﬁl{ﬁ% 5, W AREMERTYR 132 o iIERAMFHRE — T X BAUS . ”ﬁﬂﬁ’l‘i%ﬂﬁ%ﬁﬁ\:
B, let x = five(); X —ATRYIIRAVEE QB R MMERAIIOM T — AR . FUAREL five kM 5, X175
TRXATHA:

let x = 5;
HK, B five WHSHUFE X VIREMERY, AR AGERRE—A s AT, POVRREATEER MG
HRER. LRNBEE T

XA 441 sre/main.rs

fn main() {
let x = plus_one(5);

("The value of x is: {}", x);
}

fn plus_one(x: i32) -> i32 {
X +

}

BATAIEZATEIE The value of x is: 6 o WIRTEWT x + 1 KIS —ATHEEM E—170%, WENREZKERG
SIEREE?

XA 44 sre/main.rs
fn main() {
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let x = plus_one(5);

println!("The value of x is: {}", x);

¥

fn plus_one(x: i32) -> i32 {
X + 1;

}

BT AU £t AR, T

error[E@308]: mismatched types
--> src/main.rs:7:28

7 fn plus_one(x: i32) -> i32 {
A
8 | | X + 1;
| - help: consider removing this semicolon
N
|~

|
|
|
|
|
| expected 132, found ()
|

note: expected type "i32°
found type “()°

FHERHREE, “mismatched types” CEEURNILED) , #a78 TARSAIAZ L R Ao BREL plus_one F7E UM E ZLR A —
A 132, ALBEAIFAREAME, REBAETHE o KU B, XARERMTETCA o X 5RE0E SUET
JEIFFE AR R, Rust 3246 7 —DMATRESOME IE A HBINGE S RN ERY S, RRBRXAH
o
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AJAl 3]
R
ch03-04-comments.md

commit d4c77666f480edfb960cc9b11a31c42f4b90c745

BT R FEiE 5 48 SR A ILARED 5 2R, AN B RE SR AN R . FEXFRE LR, AP BRI R il %, 8K
FH AR (comments) , Hilkde s BB EATA HAb B S M AT g A L.

KR AR R RERE ] T

// Hello, world.

E Rust 1, JERRBAIUPIERATIT 4G, FFRFEEBIAATRIG . TN —ATRER, ®{EAESTHnE ~, B
B

// So we’re doing something complicated here, long enough that we need
// multiple lines of comments to do it! Whew! Hopefully, this comment will

// explain what’s going on.
TR AT DATE TSR A AR AT FO A -
444 src/main.rs

fn main() {
let lucky_number = 7; // I’m feeling lucky today.

}

AR EREB N T RS Wt A T e iR 4T 1) i —47

444 sre/main.rs

fn main() {
// I’m feeling lucky today.
let lucky_number = 7;

Rust A7 5 —FHARE, FOVSORERE, FATHAE 14 HiTRe.
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R

ch03-05-control-flow.md
commit ec65990849230388e4ce4db5b7a0cb8a0f0d60e2

LKA REAR A FORGRE R A AT IR, B8 R 26 12 B 0 FOR B RIE AT — BURIS 2 K e it 55 (1 2 A 41
JRERSY . Rust AS A LI R EEBIAT I A M2 ar FRIXKAEIA

if Rk

if RIEKSVARIE R PAT A FRFIARBD 3 BATRBE D RMFIERIR “WRFF IR, BATREAR . WA
AR, AIBATEBAG.

£ projects H 3B —ANIU i branches FIHTIH k%3] if RIEK . £E sro/mainrs SKAFH, FNITT AZ:

444 sre/main.rs

fn main() {

let number = 3;

if number < {

("condition was true");
} else {

("condition was false");

}

PFrAR if RIEXMUL ar REFIFL, HER—AFMF. EXM7H, FOREZE nuber 2HH NN 5K
o FERA N A EPAT R ARSI T R IRF A LGSR S he  ar REUh 5 SRR AOAURS B I gt i
arms, HUGH 5 RSN SHEH T WP IR maten RIERNP L. MATLLEET—DAER else &
B ARPRME— DMEFA RIS B A PATHOARRD e, X BEATIR A T WRARRME e1se RIXATF A AR, 2
FreEfng i ABHIFIREEHAT T A .

SRIBITAG, ROZEEE B0 T i
$ cargo run
Compiling branches v@.1.0 (file:///projects/branches)
Finished dev [unoptimized + debuginfo] target(s) in ©.31 secs

Running "target/debug/branches’

condition was true

FARBE  number  FIEAESRUABRIN B R S KA A
let number = 7;

BT I EE

$ cargo run
Compiling branches v@.1.0 (file:///projects/branches)
Finished dev [unoptimized + debuginfo] target(s) in .31 secs
Running ~target/debug/branches”

condition was false

SHMEARE R AR R AT boot H. WUIRMEFRFMAL boot EM LKA A, HHIEITUTRA:
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444 sre/main.rs

fn main() {
let number = 3;

if number {

println!("number was three");

X if FMEMEE 3, Rust il 7T — MR

error[E@308]: mismatched types
--> src/main.rs:4:8

4 if number {

|
| anannn expected bool, found integral variable
|

note: expected type “bool”
found type “{integer}"

XA REZ I Rust HE— bool ANTEIER| T —ANER, A% Ruby BX JavaScript XAEJIE S, Rust A A B
MK FEA T RAE R WA R . AU BRI REMER ie R0, Blin, QlRAEEE e ARSHRE— M FA
&T o WFHUAT, WLIE if RIS T XA

A4 sre/main.rs

fn main() {
let number = 3;
if number != 0 {
("number was something other than zero");
}
}

li_/]t’ftﬁ'jjé’iﬂwtﬂ number was something other than zero o

i else if LI L HE&M
LK else if BIERE if Ml else HERLMLEELM. Hl:

A4 sre/main.rs

fn main() {

let number = 6;

if number % 4 =

{

("number is divisible by 4");
} else if number % 3 == 0 {

("number is divisible by 3");
} else if number % 2 == 0 {

("number is divisible by 2");
} else {

("number is not divisible by 4, 3, or 2");

XAMEFA A REPAT RS . 18175 ROZReE 2 M-

64



$ cargo run
Compiling branches v@.1.0 (file:///projects/branches)
Finished dev [unoptimized + debuginfo] target(s) in ©0.31 secs
Running "target/debug/branches
number is divisible by 3

LPITIZANMEFE, ERIFRESEAD 1 RESIFPITE MR RS R 6 AT LAk 2 BBk, A
Im number is divisible by 2 E(]Eﬁitljr EX%H:’I}Q else ﬂ%‘:PEI':] number is not divisible by 4, 3, or 2 o JEZEILZ Rust /El%

PATH —NRAARAIE, JFH—BERE A E, EERALAER TR T .

RIS ZH else if RIENSMHENRIYBHLETE, FIUWREGET A else if , RGEMRIL. HILENFELNH
Rust =M match FI5EKHIZ 3451 (branching construct) .

£ let IHFIHAEH] if
Y ir R AR, RATATULE 1ec HEMANMERE, I7ERE 3-2 5

CAH44 1 sre/main.rs

fn main() {
let condition = 8

let number = if condition {
} else {
};

("The value of number is: {}", number);

B 3-2: Fir HREVERMES — R

number AZELRERHPERIET if RIAXGRIVE. BITRBAEES M4

$ cargo run
Compiling branches v@.1.0 (file:///projects/branches)
Finished dev [unoptimized + debuginfo] target(s) in ©.30@ secs
Running " target/debug/branches’
The value of number is: 5

BAAFARD T R G — N RIEAE, URBTAG R - DRET, EXMTH, A e FkAHEK
ARG IRBIAT . ZEWE  if KR SRR RERDR IHE AL AVRAFIRRY; RG] 3-2 th,  if 7331 else
DIEMGERAZE 132 B, RENIRBEALE, WTHEX M, W B — MR

A4 sre/main.rs

fn main() {
let condition = true;

let number = if condition {
5

} else {
"six"

};

println!("The value of number is: {}", number);
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BB TRBAY, A8 MR if M else JSCHERALRAMAN, [N Rust WAEHIR Y TR P fT AL
BRI IXAS 7]

error[E@308]: if and else have incompatible types
--> src/main.rs:4:18

4 let number = if condition {
A
5] 5
6| | } else {
71 "six"
8 | | DS
-

~ expected integral variable, found reference

note: expected type ~{integer}
found type “&str’

if AU RIAAR [ — MR, T erse AURGBUR [ —ADNFREH . BIFATAT, FOAZELFUG —DRAL. Rust

ARG T DI R AIIE  number AZER AT, IXFE AT ARG PRI IE M HABAEA] number ASEEFHLT BRI A
). Rust FEAFEWEE number (KIS REAEIZATINASE AOMEOL T TAE; SXFE S (fi 4 2 432215 B S A% HLA e ARG i

P DH R, FOSE IR LR ITA LRI Z Ml Rerges.

il G A R AT

2 RPAT R — BARTD ZARH K, Rust LERAE T 280 73R (loops) « —MEAPATIHEIE T BAIS B BI45 B B
B BF LR SEAT . T S8 NIEE, EIRATEIE AU loops HIFTIH -

Rust f =M IEIFZET:  loop « while Al for o iEFRATE—NEBRIR.

1% F loop HEPATHEG
loop FHEFEVF Rust —i X —imHhPAT — BLAHD B 2R 9 R 2 1k
{EN—AMF, 4 loops B3k K src/main.rs CAFEBUNIITT

444 sre/main.rs

fn main() {
loop {
println!("again!");

}

BPITREANER, BATEEF] againt FELNITENEBTATTIEILREF . KEZImA SR — MERIRER, cul-
C, K& MENTRMEANRET . kT

$ cargo run
Compiling loops v@.1.0 (file:///projects/loops)
Finished dev [unoptimized + debuginfo] target(s) in ©.29 secs
Running " target/debug/loops
again!
again!
again!
again!

~Cagain!

g o MRIRIERIZT Vetl-Co £ ¢ ZJFRTTRERZIBTRER AT againt , AR TR Z 1L E 5 MU
AT T IEFR I A

66



SEIEHIE, Rust 3248 T 55— ADMEATER T RB HEH . WTLMER] break SREETREGYFEF MR IEHATIER . FIHZ
AL R AR WA I TR A 5 B 7 F P e R A P R e e A A R AR

while ZK1HJEHN

FEREF R EARH B A AR W e RN, PATIER . UKMAFANE, A break (FILIEIF. XAEHFET]
PUBIEZHE loop ~ if « else Hl break SRSEHL; WRAIREXRMILG, AL AT LERF Ttk

IR, XABEAORE T UET Rust NBLFRGE T —DWERIEF S, EHEMON whilte 783, FHMHI T T
while : FEFFIEM =K, BHRETHWE . #5E, EEHL)E, TS —MEEIHR I

CAH44: sre/main.rs

fn main() {
let mut number = 3;
while number != 0 {
("{}'", number);
number = number - 1;
}

("LIFTOFF!!I");

XAGEHR TIREZ FEREMH loop « if v else Al break MUY, XFFRAEINERE. M54 NERIIT, BN
BHAER

@ﬁﬁ for J‘EU—J%%
LM white SNSRI —ANICRES, W, B, FHEWT RS 3-3:

A4 sre/main.rs

fn main() {
let a = [1e, 20, 30, 40, 50];

let mut index = 0;

while index < {
("the value is: {}", a[index]);

index = index + 1;

Ml 3-3: fHH] while JEIIEIESPHIE—AITER

ZEACHS A P R TR AT T ENERT o JHIG, IFEEMIAEZBRBAN RGN EI OZNf,  index < 5 A
FRED o BATREBAMSATEN A PR — TR

$ cargo run
Compiling loops v@.1.0 (file:///projects/loops)
Finished dev [unoptimized + debuginfo] target(s) in ©.32 secs
Running " target/debug/loops”
the value is: 10
the value is: 20
the value is: 30
the value is: 40
the value is: 50
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FTAEHA P LA TCR A AIBATEN LK. RE index FER—INZISTIEME s, AL IEIEH 2 MEEH SRR S
i (S ZaigiEE T .

AR LR A 5 LK, RRFEA L2 ST panico X WMMREFFE, FvdiEasgn iz /7 Ak
XHREAEI FREA TL R AT R AR A

ATUUER for IR —MNEA RN ICERIUT LA, RN DEAREREN.  for EGRRIIRE] 3-4
BR:

A4 sre/main.rs

fn main() {
let a = [10, 20, 30, 40, 50];

for element in a.iter() {

("the value is: {}", element);

}

Bl 3-4: EH] for (EINEIIEA IS IR

HIBATRBAY, KB B SRG] 3-3 R . EONVEERR, AT T 2 e IR T LT R & S BGR
HUH R 55 R Bk A FE AN T R b — BB ST FIX K bug HIHLE:

flan, eyl 3-3 BIARRS T, WMWK o PR —ATTREGICERFMN while index < 4, UK & panic. f#
A for JEFRATE, AN TR T IC G 7 R HUH 0 3 B 2 SO At R AR T

for IR LA PERN I VE AR EAE KON Rust A8 AT e 2 BITEIS 40 o R AR AR ZLmIR AT USRS 8 B, iR
1 3-3 PEA white FEFRMIEIFIGIT, K5 Rustacean ML for fEIF. XAMMITHZMA range , EEIFAE
ESRAE I A SR AE AN — NP TR B 53— DT RTS8 R T £ FR A 28 2

TR —MEM for EIRREITRHHIT, ERMEM T —DMRABERPBIR T, rev , HARKF range:

444 sre/main.rs

fn main() {
for number in (1..4).rev() {
("{}!", number);
}

("LIFTOFF!I1");

KB AR E R I A ?
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o i

A |
PR T XA REAT: RS TR, PR ar RIA, EAME D RS AR, 2l
AN IR

o MO FHB R SR IKIEE
o AR n M AR R
o JTENEUEAHK “The Twelve Days of Christmas” [fJ#kinl, F-FIFH Kt HEL IS (WSTHEH)

BIRER PRSI AR, AERA TG — D EARIEF b IFA W RIS AL Cownership) o
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UNGVIEER

ch04-00-understanding-ownership.md
commit 4f2dc564851dc04b271a2260c834643dfd86c724

B (RS & Rust s AFHILIEE, 4 Rust THRBIK I (garbage collector) RUF[{RFRENTEZ 4, [Hlith, HEfE
Rust F1 A AU TAEZ -+ BN . ARERELATKE IR PrA R L LAR TR fEH] . slice BAK Rust Wl £E A A7 H A J5 45
o
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a2

ch04-01-what-is-ownership.md
commit ec65990849230388e4ce4db5b7a0cb8a0f0d60e2

Rust [FZ.0T06E (Z2—) J& Fr M Cownership) o BEARIXNIIREUIAERIBEW, AL extiEs MRS A EH EIRE
(e

A R 8 i 250 B IS AT I A T SN A IRy 3 — L1 = i P 0 [l WP AR 7 38 AT T A o R v 20 -4 AN PR A
FIRNATs FE5 S5, BT 00K H 2 FOAMURE A7 . Rust WESE 758 =F00r 2 AR DT RUAR S E
B, A RIS ARG R AT R . AT R R RN REE A & FBOSATI I

EONITA B AR Z REFP AR — BT, R LI [BRE M. 4 22 B VR Rust A1ITH BUER St LBk
A2, VREbBAE E SRS MR A . FEz D!

LRI T T ARG, R X AME Rust WM DIRER — MR SCRIIEA . FEAZ Y, JRfSIEN — ] 7R
AAPTARG AAISGE AR W I B AR 2 AT

# (Stack) 5t (Heap)

FFRZIES IR FELERIE 5. AT ER Rust P RGHRIEIE S, (RN TR Fif 20 Bt KR
JE L5205 AT 9 BLR O] I 5 I e . FRATT S AR B R 5 0 HA T AL S HE SRR AR S A
JITRAGK B R R A SR T v ] g

IRANHEAR LA RRDTEIZ AT I AT A FH R PO A7 58, AT A AT T DAAS R R 5 R AL i e DATBONARL IR G A7 s o AAH SN
DU AE . X WMPERIE FREJaH Uastin, firstout) o« FHR—TF—&/T: MIGINE S8, AR T HE T
W, T BT, WATGHEE . AR A GE ARG g7 1 B mEdEnl i 24 (pushing onto
the stack) , Tii# &MY ik (popping off the stack) .

BAFHORARR PR, BN E VR ER 7750, KOz WA 7R BT A BN B i 2 I 50 PR A XA s B
FEAERR T o9 MEAFAR PR I PR TR AR T A Bl #8 L A0H —A BAEE Z RN

AH SO 1E 2 B AR R/ N B /INAT B AR A s, mT DAE A T A A HE o HER SR Z ZHEUN: i ME N
W, FRATIE SR — @ KA Al 5 RGEHEM SR B — H 2 88 K7, ST EFRC O, IR B IRAT—
ANHATE Y 54T (pointer) o IXANIIFEFKAE 1EHE LA FL N AF Callocating on the heap) > H A WX AR F# RN
“ZBL” Callocating) o [AIAR HFRNEE AN A AL . FIATREN R ORI EE /NI, FRATAT LUK £ A7 70 AR
by A YT B bR EE R, 2T M AEE

R FEREHALZI . BN, REIIE LA, B0 R TR B ME RN S T IFOURNTE 2. WA
NIRRT, AT AT DL ) e SR 4k B URA T A AE R o

D I 4 PR B R B B0 G R R i AUE I R B RV . DA AL B ERTE A A7 rh B R b bR (42
1) o BRERELL, BB — MRS AR T AT Z AR T RS £ MR TIRE ARG HEIE N T
FERARER . NRET A3, BERET B2 REHET A, RJGHRET B XGRS EngEkE.
T FERE R, AR FTES A A PR Bt 2 (A B A . CERInFERk b LUBG A CLLATm] BE/EHE 1D ST
AR . FEHE L0 Fe R A 2 (] A AT RE Y FEI (7]

L AR, B AU E CEIERTRERS R S B R BT A BRI R B AR T A . BRI

W, XSRS .

AESFAT b B ACRE R PR 3 -2 K, fme/MUEHE B0 Bodis (0 2 LR i B AN A6 P B Bl LU =14
RE(a], KESFTA 1 S E 2 A B R B EA ) . — BB T FrA AL RN TR 2 B BRI T, Al #E AR
0o A TR A A T LA B JRAT B AR i A BN AT 7 LA S A A ZE DL 75 A A
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Fr & B

B, AERATE — FIrA BRI, i dEn], |ATEJHE — S eI+
1. Rust FoE—AMEEH MR NE FiEHE (owner) AR,
2. (A HRBEE — N THEE .
3. MPTAE CER) B EAE, XMEREE L

A2 B AR Ik

FMEEAEE w5l — Rust BFHIH T MARNCEERE TRAEER, TUASELGHBTHEE m
main() { AT, FrCAMSRARAE —BREGERET, AT 5 BT AR~ main BRI, HITRES
SEIRTET B, AEPRATTET DA B ARG T AR REARARAS -

VERAFTARINE —A1F, AOVEFR LR 0 /ER (scope) o MR —ANTRIC: item) 7EFEF A RITEH .
A RN R

let s = "hello";

A s GBER] T AT I, XA T A B A A P XA A W R T AR BRI T VR
I RIS HRA R R 4-1 FERARI] TARE s FE(TALRA R

{ // s is not valid here, it’s not yet declared

let s = "hello"; // s is valid from this point forward

// do stuff with s

} // this scope is now over, and s is no longer valid

Bl 41 — AR AR AT
BAgin v, X AP L

Lo s BEANEHEN, ERAERE.
2. X—HFFSEIE BITERE k.

HATuLE, AR A RS 1E R R R IR 5 R R, BIERANIZEEEAE LA string B0,

String 2%

RTHEARETE RO, FRATHREE A = BT — S A B 2528 . “Data Types” #4352 1) 54
FI AR AT AERR 9 S B FVE T 4 Ak, AN B 175 B4R — MBI HE LA EE R ER R Rust J2 Wi i
ZAE AT IS R 1Y o

KEAFH string fEABIFHEET string SETEBAEREIAS . X7 0 RS FH T 3 Abr o RS AL iR 5 2
BMERBARRA, EEN\ESHERAMYHE string .

B a AR EmE T, elmimdRET . SR FmELR A ER, AN LRE S e REMH
AW . FRRZ =AM AT RN 55— NEEREAN R 74 & FE AR E Jn S AR A gt i . i, i
BRI NI L EATMNE? b, Rust B _ANFRFEBREA,  string o XARAEFESE LAT LR BT LE
PRI RENKNMSCA . AL from BRECNFIF S ZTHAERAIE string » W0

let s = ::from("hello");

74



J\Xﬂﬁ/l\'é'% ) @ﬁfgﬁﬁ:q%yf%féﬁg from IZI%ZE_H: String %?&B"Jfﬁ%é’lﬁﬂ (namespace) Tﬁﬁﬁ%%ﬁﬁﬁ%@
string_from IXFERIA T, FESS TR A “J7iEIETR” (“Method Syntax”) #B/>4x35 B PHARIX MBI AL - LR Pk R
ety 4 2 1A o

REFRFH AU ek

let mut s = ::from("hello");
s.push_str(", world!"); // push_str() appends a literal to a String

("{}", s); // This will print “hello, world!"
MAKXBEGHAXMWE? At 4 string RIS IHAAEATIE? XAAE T PIANSEAIN AR AL F.

A7 5 7

T AT e IE AR L, FRATIE G 3 Il A0 T8 e P AT DS LR A h i R 4 BRI AT SCAF v, AR A R
EPE B AR fm v A RIE T HA T A . Ak, BATAREN 78— MR I AR RN SCATI S —
B A TN Z 3R SCA H T e R DR /INIE W] RE B o FE e 18 AT T AL

KT steing KB, N TSCRF—ANTIAE, AEKHSCA T B FEAEME B IMIC — DRAE GBI R E1R/ N A RAE TN

1. WAELAHEIBAT I FHRAE R GG K
2. HE—ADHEAVEIE string BFIGAAFIR B ERIE RGRITT 5.

B H o mIA5E K I string::from I, BRI (implementation) W RILFTH M N AT . IXAEHAETE 5 bR AR R E
A1

BRI, 58 E O SEBESRM S E XA T . £ tifmli (garbage collector, GC) HITEF Y, GC it I BRAHH H
FINAE, THRANMERFRT O, HAFTFEIOMAT. &G GC s, PR3 H AT 1 P9 77 U8 ACD 5 OB TECH 2 3841
R RARITHE T, IEUE R NAERIRME—FE . DT S A R L3RR AR R P A7 [ 22 02 — AN R da AR 10 . 2R s
WE T 2RFAE. WRERET, BahIliBrrE. mRESRE, XHR bug. FATFE allocate I
free ——XfH.

Rust SREL 7 —MNAFBSKENS . WAAFETIA E AR B TTE RS B A s . i ong] 4-1 th 4k ] 51—
H string TMIANAE 745 £ 7 [ EL A ARCAS »

let s = ::from("hello"); // s is valid from this point forward
// do stuff with s

} // this scope is now over, and s is no

// longer valid

KR string HEMNAFREIGERERGOMRARNOME: 2 s EIMERBKIN K. SR EIFERE, Rust
NI AR R XA BB drop , TEIXHEL string BIVEHFTLURERBMM ARG, Rust FEEREM 1 &
Eij]lﬁ]m drop o

TER: TE CH+ P, SR item 154 iy A WS sRINRECS IR W 7 5 I FRAE IR SR RIMI 451 (Resource Acquisition
Is Initialization (RAII)) o UNHARAE i RATI QA1 1% % Rust [ drop  BAEFEANFE A

AR S Rust AR K77 A BTN . DUEERERIRG R, AT LI 5 P KT A R A r]
TR, Lein 49 2 A A B LR BRI AR o BUAELERRATIR R — BB I 5%

AESHIAL TN ()« B3
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Rust F1 112 N8 0] R — FoRr 107 sC5 ) — B B ik BATE B -] 4-2 - MER AL 1] 1

let x = 5;
let y = x;

il 4-2: KR x WES y

HRABHAE = AT TRA TR IS X TEE T4 ¥ 5 08 x ; EEER—ME x WSS ES ¢ 7. WIE
BIPANER, x My, $%FT s . XRWIERFL ERAETH, BAEHRA CME E RN RE, Frelixmd
s WORAN T HH

IEEEEJX/[\ String ﬁ)izfi

let s1 = ::from("hello");
let s2 = s1;

REFRS EMAARRSARHE ML, BRI fe B At 1Ha 777 U R 2R . i, S8 AT AT RE B — A
s1 BB IURRESR] s2 bB. A, FsL IR IR
NT EAMEREA W, ERITEER 417 string HIERMTAFEN. string =AM, WEZAMFIR: —

MBI AR NFRIRE, —MREE, M—AEE. X —ABE AR . G 00 b AN A B A7
e

sl
name |[value index |value
ptr —t—» 0 h
len 1 e
capacity 2 1
3 1
4 0

K a-1:. —MgER] s1 BIPHEME "hello” B string HINAFRIL

KRR string MABRMEHT Z20FTRAF. FEZ string NRIERFLIGR T Z0FZHHNE. KESE
BXHRNEZER, SRR TS b R A EE, AR DU i R A

HEAWE s1 WEL s2,  string KIEERHES] 7, XERERNIMR LI I T e, KEMER. BIDFAA R
HHE AR ET PR A . HAIE S, AT R R BN 4-2 PR

76



sl

name |value
ptr \
len 5
capacity| 5 index [value
0 h
s2 1 -
name Valu)i/ 2 L
ptr / 3 1
len 5 4 &
capacity| 5

K 4-2: ZE 2 FMAFERIL BF 0 s1 i85 KEMERRHE I

AR NEALRK AR B 4-3 FHIFE, (HZWHE Rust 135 DU T HE R IOEER 5 A AR S WA, WH Rust
RAMT, WA s2 = s1 FEHE L EHE BUBUR IR 7T RE 20T IS AT I 1 RE 38 AR 55 KRR o

sl
name [value idex [value
ptr —r—» 0 h
len 5 e
capacity| 5 2 1
3 1
4 0
s2
name [value mdex [value
ptr —» 0 h
len e
capacity 2 1
3 1
4 0

K 4-3: 53— s2 = s1 WATREMIAAFREL, 402R Rust [FII 495 I1 7 HE B RO8URE #915

AT, BAVRBN AR B EITAE RS Rust HENAM arop RBUIFHEALEIHEANFF. FILEl 4-4 JRIR T WA HE Ha 4T
R T F & XA T A 2 s Most BITEEL IS SR BRI AR SRR I R
Ji (double freed HIFEVR, W2 HIIRFNS A FZ M bug 2 —. WU (HFED NESSEAMEGE, ETRESS
BUBE ) 2 22 o

N T HRAAF S, EMI7RT Rust FIACEA 7 — DT ERER. SHEWE IR RANAE, Rust WIS s1 A
A2 P Rust AREAE s1 BIHMEMREIEEENRT. BEE 2 POIRGZWMEM 0 2REH4:

77



let s1 = String::from("hello");
let s2 = s1;

println!("{}, world!", s1);

REAFEN AR FRIET R, BN Rust Z5EIREH TR 51 H -

error[E0382]: use of moved value: “sl1°
--> src/main.rs:5:28

3 let s2 = s1;
-- value moved here

|
a |
5 | println!("{}, world!", s1);
| A~ value used here after move
|

= note: move occurs because “sl1° has type “std::string::String’, which does
not implement the “Copy” trait

0 SRARAE HA 1 5 AR T RS <3 017 (“shallow copy”) 1 “IR$E D1” (“deep copy”) , AL UIFRES. KR 78 H M
ANEE LR TT REMT AR5 35 L. ANId R Rust FIBESE —NEBTHMN T, XMEEWEIRN #3) (move) , AR
WL LRI LR s1 8 BB BT s2 e BARGKETH 4, W 4-4 R,

index |value
0 h
s2 1 e
name |valu 2 1
ptr / 3 1
len 5 < 0
capacity| 5

K 4-4: s1 BRI ERINERL

RELR g T RATRIRRI ! BONRE s2 RAME, HHEIHERR, CMlBE RN, k.

Sish, EHEIRRRE T BTSSR Rust KIZ A A SIEIE B 1 ORI BRI, AERT B 3§ =R DA
IBAT I PERERZIE N o

RSP ITN () - kg

UERTAT Bk T EIRIEEN] steing TPHE ERIEAE, MOALOURE B0, FTRMER — A clone HIEHTBR%L
BREXWWITEEE, ALBRATREERZES R NIEE, el iifrm gt il 1.

K —NSERREA clone J7HIBIT

let s1 = String::from("hello");
let s2 = sl.clone();
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("s1 = {}, s2 = {}", s1, s2);

SSBRTYAEIERIEAT, R BB 4-3 FAT AR, M L ROHCR B ST T o
S clone VAN, HRATIE G I TR AT T ELISC S (RAS T AT S BBV R 5 503 B S R
WEIEAER

Rk B st #5100

IS0 LA — AN ARBIINGS TTe SBARRL A T AR ELA A MG, AR Z B 4-2 TP — 355

let x = 5;
let y = x;

"x =A{}, y = {}" x, ¥);

AL S IRATHIN 2 B RN AR WA clone , A x IRRAREHBAWRHE y .

JER IR 5 B TR T PR 2l 1 I R0 K/ R SR T B A7 AR AR b, P AP DU SRR (B R BRI 1 X TR A B i 7
QAR y JEfE x JERL. AT, RERARESE XA, X EIRM cone JEAS RIS IUHH 4
A, BATTUAREE.

Rust A /M copy trait FIFFFRIEMF, AT LAIFESRAUB X FE M EAFAE AR ISR B+ R A IF AR trait) o B3R —
MNRIIA copy trait, — AR RLERIIREL AR SR . Rust ALY E S BHAETH LI T orop
trait SRR copy traite WURIRATIN FAE B TTAE AN 75 ZERAPRAL BE SR BUAE T copy JEMR, KE DL — NG IR 4
e RTUTAIREIZEBEIN copy TEME, TP C AT G H trait.

WAt AKRZE copy HIWE? TTLAER 45 E R AISCRERIAIN, AV — MBI RN, AL AT PbrEE A& T e
#E copy W, EMHFEDSMAAE, BEEASMEIEMEATRPRBYALRE copy B IR copy HIEM:

o FTEBEE, i w2 .

o Ti/RFEM, bool , EWMER true Hl false o

o FIEVERMECEA, i fes .

o JUH, MUHACHHAEWRMWHAR copy HINE. (i32, i32) & copy M, Aid (i32, string) BEAR.

IEERESTEE

B L BRBEIR X SRR IRAE A L. 7 R UGB (W] e Mo sl el b, SVBEIR A —#E. Rl 4-7 22—
JERAZ B A IR 1 N A B T A R 451 7

CAH44: sre/main.rs

fn main() {
let s = ::from("hello"); // s comes into scope.
takes_ownership(s); // s's value moves into the function...
// ... and so is no longer valid here.
let x = 5; // x comes into scope.
makes_copy(x); // x would move into the function,

// but 132 is Copy, so it’s okay to still

// use x afterward.

} // Here, x goes out of scope, then s. But since s's value was moved, nothing

// special happens.

fn takes_ownership(some_string: ) { // some_string comes into scope.
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printinl("{}", some_string);
} // Here, some_string goes out of scope and “drop” is called. The backing
// memory is freed.
fn makes_copy(some_integer: i32) { // some_integer comes into scope.

println!("{}", some_integer);

} // Here, some_integer goes out of scope. Nothing special happens.

Al 4-3: A BTA BORE F 380b3 3 1 B 5L

LEIRTEH takes_ownership JE{EH] s I, Rust 2xfilth — M iEm iR, XU EERNLTIOH. Wil
main BRECHRINEEA s A1« BAREDRE BB ARAE AT, DAR A AR 2 7 BB 1L FRATIX A 4

iR [EE 5 1 A

IR EVE AR AT AR AR . X B — M ) 4-3 AR T

X A444: sre/main.rs

fn main() {
let s1 = gives_ownership(); // gives_ownership moves its return
// value into s1.
let s2 = String::from("hello"); // s2 comes into scope.

let s3 = takes_and_gives_back(s2); // s2 is moved into
// takes_and_gives_back, which also
// moves its return value into s3.
} // Here, s3 goes out of scope and is dropped. s2 goes out of scope but was

// moved, so nothing happens. sl goes out of scope and is dropped.
fn gives_ownership() -> String { // gives_ownership will move its
// return value into the function
// that calls it.
let some_string = String::from("hello"); // some_string comes into scope.
some_string // some_string is returned and

// moves out to the calling

// function.

// takes_and_gives_back will take a String and return one.
fn takes_and_gives_back(a_string: String) -> String { // a_string comes into
// scope.

a_string // a_string is returned and moves out to the calling function.

AR (K A BUR AR R B RHE RS 5 — DMEREN S e 55 b Bl (B AR ST i, AR
I drop HeIEHELE, BRAFEBAEBALZ N T —NEEIH .

FERE AP ARBUFHEE R PP A BT 8 LT AR IR s B — MEEARSREUIT A BUZE 4 MR ? 0
RIENVEERAE KT, SRR I 25 A% PR RUBUN 17, 3 SNRATT vl RE AR 23R [0 R i 7= A AR AT OR
1E—4) HfE

] LA R e 4LRIR Rl 2 AME, FIX
CAH44 1 sre/main.rs

fn main() {
let s1 = String::from("hello");
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let (s2, len) = calculate_length(sl);

println!("The length of '{}' is {}.", s2, len);

fn calculate_length(s: String) -> (String, usize) {
let length = s.len(); // len() returns the length of a String.

(s, length)

ERRXARBALERAL X, WHRASFRNZIRE . FISHE, Rust WfbiMt 7 —NIhgE, Mg 5IH (references) o
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51 5t H
ch04-02-references-and-borrowing.md

commit aa493fef8630e3eee865167892666569afbbc2aa

g R CARBAE XA BOIAEAE string REIGHARE, DMETIEEETIA  calculate_length
J/E‘Tﬁﬁﬁ String , lily\j String %BZ@@J@JT calculate_length lj\]o

AT E OFER A GBTAY)  calculate_length HI%L, TLA—XIRAE 31 H AEAZHM AL RIBUE R FTA AL

XA 441 sre/main.rs

fn main() {
let s1 = ::from("hello");

let len = calculate_length(&s1);

("The length of '{}' is {}.", s1, len);

}

fn calculate_length(s: & ) -> usize {
s.len()

}

ﬁf’ﬁ’ /‘f’%ﬁifﬁ%*ﬂ@ﬁﬁ@ﬁ#ﬂE‘Jﬁﬁﬁfnéﬂﬁﬁ%‘ﬁ{ﬁﬁiTo ﬁ\:?}/(, /f%ﬁﬂ]’ﬁz:ﬁ &s1 gjﬁ\ calculate_length , EJE"J‘E
RECE XA, FRATZKEL astring T A2 string o

R & FFE R 5, AT VIR E R EE ARSI AR B 4-5 R T — N EfE.

S sl
name |value name |value index |value
ptr P ptr > 0 h
len 5 e
capacity| 5 1
1

N R RN B

(0
K 4-8: &string s 1A string s1
W S & SIHAEXEMER S H (dereferencing) , ©AEMMLIHIZESRF, + o WATH AR\ FiBF—
S S| FE BT, JHES T R .
BB XA R EHH -
# fn calculate_length(s: & ) -> usize {
# s.len()
#}
let s1 = ::from("hello");
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let len = calculate_length(&s1);

st HHEVFRATGIE A 151 B s MSIH, ERIFAAE. BOSIEAIARZAME, 251 BITE R R HAR 1
HE AL EF

FIEE, HREZEAMEM T & KRRUISH s MRBE DG IEBATEIN— S ARREE 1T -

fn calculate_length(s: & ) -> usize { // s is a reference to a String
s.len()
} // Here, s goes out of scope. But because it does not have ownership of what

// it refers to, nothing happens.
AR s ARNEMNRSRESHHERSR—, NS5 HEHEHEE AN Z RS, BARINA IS
Bl BREUAE AT 3 ITUAS A SEBREAE NS ORI T IR MMERATIE A AL, BUABA B HH A £

ARG FVERNRBSERR N 5 (borrowing) o IEMIISEAETE, RN AIIGIERERT, ARATLLAARIS A
Ko BRMEHITEE, WBAUER %,

IERBAI B AATENR? SuURY] 4-4 PR, JRIE: XATAE!

444 sre/main.rs

fn main() {
let s = String::from("hello");

change(&s);
}

fn change(some_string: &String) {
some_string.push_str(", world");

¥

R 4-9: B HRIME
KRR
error[E@596]: cannot borrow immutable borrowed content " *some_string® as mutable

--> error.rs:8:5

|
7 | fn change(some_string: &String) {
I use “&mut String = here to make mutable

8 | some_string.push_str(", world");
| — AARRRRRARNGR cannot borrow as mutable

WA BRARATAR), IR —F. G ARFESSIHIIE.

n Az 5| |
AT LU — N RS S 2R ) 4-4 1B T R 52

44 sre/main.rs

fn main() {
let mut s = ::from("hello");

change(&nut s);

}

fn change(some_string: &mut ) A{

some_string.push_str(", world");
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%_fiﬁ: ‘JZ‘@FH% S Eﬁyﬁ! mut o %QELZ‘ZE@'JE*/I\Q"E%% &mut s *UT%%*/I\EI’E%I)%, some_string: &mut String o
AW A G A — AR RS AR (R R R e BdE A B AR — ARSI H . XSRS R

444 sre/main.rs

let mut s = String::from("hello");

let rl1 = &mut s;
let r2 = &mut s;

iR R

error[E@499]: cannot borrow “s° as mutable more than once at a time

--> borrow_twice.rs:5:19

|
4 | let rl = &mut s;

| - first mutable borrow occurs here
5 | let r2 = &mut s;

| ~ second mutable borrow occurs here
61}

|

- first borrow ends here
AR RV, A& L —Fh 2 BRI 77 2RV B Rustacean {1145 SAE 4+, BN K 1E S HPASEAT AT
R A TR o 3X AN PR 194 Ab /2 Rust T CATE S 28 i)l 8 5o 350808 35 5
B 54 (datarace) 7&—FFERBTEIOIRE, TR HXZATHIEMK:

L P BCE 2 ARt [R5 10 7] — % -
2. BHIRRFE R R E AN
3. ANFAE [FID B U 17 BIHLA o

B P2 SBORE AT R, MEUIEIBTINGBEE, I BAELZIIAE S Rust B4 TXAEREIRE, FAEEETS
G AP AE B SE 4 HOARTS |

—UnBRAE, R RME ] RAE SR A& B E I EOR eV 2 A ARSI, HRANEE IR 41T

let mut s = ::from("hello");

{

let rl = &mut s;
} // rl goes out of scope here, so we can make a new reference with no problems.

let r2 = &mut s;

AL AR RN G A — LA . RS & T8 MR

let mut s = String::from("hello");

let rl = &s; // no problem
let r2 = &s; // no problem
let r3 = &mut s; // BIG PROBLEM

RN

error[E@502]: cannot borrow “s° as mutable because it is also borrowed as
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immutable
--> borrow_thrice.rs:6:19

4 | let rl = &s; // no problem
| - immutable borrow occurs here
5 | let r2 = &s; // no problem
6 | let r3 = &mut s; // BIG PROBLEM
| ~ mutable borrow occurs here
71}
| - immutable borrow ends here
L AT W ABRAEIIAA A AL S BRI A AT ARSI . AR A S R PR A SR AE ) AR R R E R AR

T BRI, AN ANRIAR G AR A T LD B A B R IR RS KR (49 A AT RE 0 5 e HL A A S R 1 e

SRR A I HAE, EIE 40X 2 Rust i dsfE R P48 1 —/NEBER bug (TESIEN A RZIZATIND JFHI# S
VROR I RRLEMR, T AN AT F AR 2538 B3 D T I e JF AR AR AR B b B TR

=I5/ H (Dangling References)

FEATEIRE IR S, & Sl B N A7 I DR B 16 170 B R AT T R R AR i — A 8 ZE 486t (dangling pointer) , Firif &
TEAREHR AR MK AF A B AP ARG H . T, 7E Rust H4 S0 R 51 /K IZ A2 BE TR -
HEA A —LEHHR T ], 9B ST OR B AN S AR L5 Z T B TP 8k

AR E — RIS H, Rust 23381 — AN BRI 4 12 R 8 o -

WVAH44: sre/main.rs

fn main() {
let reference_to_nothing = dangle();

}

fn dangle() -> &String {
let s = String::from("hello");

&s

XA

error[E@106]: missing lifetime specifier
--> dangle.rs:5:16

|
5 | fn dangle() -> &String {

| ~ expected lifetime parameter

= help: this function's return type contains a borrowed value, but there is
no value for it to be borrowed from
= help: consider giving it a 'static lifetime

HRMEEBIHT —ANRATERE KB ThEE: e AN Uifetimes) . HHESEMNBEMAY. A, WRAAFES
A dn IR Y, AR RS A S T O A AR R A IR A S

this function's return type contains a borrowed value, but there is no value
for it to be borrowed from.

RN MFHE BRI dangle RIGHE—LRERE THA4:

fn dangle() -> &String { // dangle returns a reference to a String
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let s = String::from("hello"); // s is a new String
&s // we return a reference to the String, s

} // Here, s goes out of scope, and is dropped. Its memory goes away.
// Danger!

BN s =fE dangle BREIABIZER, 2 dangle BARRDPUTREESE, s KRl AdIRAIZRE—NMERITH.
XEREXA T S8 — NN string | XA AT Rust A2 e FRRATIX A M1 .
EE E@ﬁ@fkﬁ/f%E$§@ IE] String :

fn no_dangle() -> {
let s = ::from("hello");

S

KPR LA AR MR 34T T R sh i 2, B AR E BRI

51 AL
LA R F 2 51 P i

1. FEESGENE, R MEWTPE—4
o — ARSI H,
o AERBEMA AT

2. 5| RS A R

BRR, BATREE 5 —FAREEMGIH: slice.

87



88



Slices

ch04-03-slices.md
commit 88al12e16d4c7fa669349c9b1ddb48093de92c5e6
F— B A B EAR A slice. slice RVMRTI LS T —BUES TR FA, MAHTIHEBENMES.

REA—AVNUGIE R 505 — IR 5 I FR BB AR PR B — AR B R . W R e B R A R
THRE AR, EWRE BT RN, eV TR R AN R E .

EBATH E — TR R AMILE A

fn first_word(s: &String) -> ?

first_word BREUH —NZH astring o BINBRAIANFEAR, PrULREA . AL MiZiR B AE? FZADFA —
ANFEIEIRE B0 FAT NG A, BATAT LR B IR R A ZR Gl kiR 4-5 From g

444 sre/main.rs

fn first_word(s: & ) -> usize {
let bytes = s.as_bytes();

for (i, &item) in bytes.iter().enumerate() {
if item == b"' ' {

return i;

}

s.len()

B 4-5: first_word BREURIF string SEH—ANFHRIME

AT S iR N BUATRE MR A TCRIIEAE string TRERT AR, TEM as_bytes 7K
String %1&7“3?%%[@1

let bytes = s.as_bytes();

BTR, MM iter JVEMETHA LAIE— NN

for (i, &item) in bytes.iter().enumerate() {

FT=mH St RERBNEZ M. DE, HTMIE iter TEREESPRGE—DITER, T enunerate 3 iter
WM& RIFRE =TT H, KR — Rl —0. BRESTHNE - TRL2R5, BETATREEST TR
FIH. BB CHHER EIT Lk,

BN enumerate 7R A —AJUH, AT LUME AR, A Rust th AR RTHOTT T —#F. FTLATE for 78
Hopr, BAMEE T AR, Hobh 1 RIGATRTIT siten WRZRBATIT, FOYRAIM Liter().enumerate() HIEREL
THRATRNGIH, FTUBKHER T & .

FATEL I P IE AR FRARERO T WRIRB T, BREERMLE. B, EH s.1en( REITFHHRIK
J-

if item == b"' ' {
return i;

89


https://github.com/rust-lang/book/blob/master/second-edition/src/ch04-03-slices.md

}
}
s.len()

WMER T A RAAFERE-ANRIRGERRINN LT, AdXE A, EATRE T B —A usize , AidER
fE astring M LR A & —AE BT, BaiEd, FAERE NS string OB MME, TIERIEERETA
Hi. HRE— NP 4-6 PEH T RHI 4-5 % first_word BREHIFEF:

AH44: sre/main.rs

# fn first_word(s: & ) -> usize {
# let bytes = s.as_bytes();
#
# for (i, &item) in bytes.iter().enumerate() {
# if item == b' ' {
# return i;
# }
# }
#
# s.len()
#}
#
fn main() {
let mut s = ::from("hello world");

let word = first_word(&s); // word will get the value 5.
s.clear(); // This empties the String, making it equal to ""

// word still has the value 5 here, but there's no more string that

// we could meaningfully use the value 5 with. word is now totally invalid!

) 4-6: FEAF first_word PRECAMIIVIREIEIFHE RAL string (KT

LX’I‘%%T?%%%W&%E@?&% ﬁﬁﬂ?‘fl}ﬁﬂa s.clear() Ziﬁﬁﬁﬁ word H_j]:/z:l'ﬂ%gc J\XHﬂ' word 5 3 Wﬁ#&?}ﬁ%%/&ﬁ
BERT, FTLL word HREEME s o FTBLSHAAME s RARIARE s KA, AdiX2A bug i, BUAZERA]
¥ os RAFE] word ZJF s MNAECDESCE.

FATREARZIFHL word HIRFIE s PRIFHEATFAL, KRTIKEE S MK WRHHFIX A second word i
HIE, EHERIIXSRR NS 5 . ERR SRR

fn second_word(s: &String) -> (usize, usize) {

BUEBATRES T — ARG M — g R RS, FNA T2 W MRS TR E, it e eda 5
ARG RER. BUER | =ADIEAE AN AL B Ek 2D

SFIZMZ, Rust XA EHEME T — MERTTE: FAFH slice.
FIEH slice
TR slice (string slice) 7& string "W —EBMERISIH, BELRBGIXEE:

let s = ::from("hello world");

let hello = &s[@..5];
let world = &s[6..11];
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EEMITFIRIEA string B A HHHIMG [o..51 oo AFRTEA string MGIH, XN string K
W — M E TR CREERSI M. start..end WEFARR AL start FFLIF—HFFLEEMEAMLE end M range.

AN ETHES P [starting_index..ending_index] 35 7E M range AF— slice, H:H starting index JEfl&7E slice
MHE—MIE, ending index NI slice St/ —MIE M —AME. EHAHE, slice MEFRAMMEA T FF UL B slice
B, KX ending_index Jik 2% starting_index [F{H. FTUASTT 1et world = &s[6..11]; MM, world HE&—
BEARE s B 6 MNFEIIARE A 5 1) slice.

4-6 JEon T —AEl.

s
name [value index |value
ptr —T—» 0 h
len 11 1 e
capacity| 11 2 1
3 1
world 4 g
name [value 5
ptr J - W
len 5 7 0
8 r
9 1
10 d

Kl 4-6: Bl T #5 string HIFERFER slice

XFT Rust B .. range 1575, WURAMZEMNE ARG (0 TFah, WUABHA S ZATHE. #aER, o NmAMEH)
AR

let s = ::from("hello");

let slice = &s[@..2];
let slice = &s[..2];

HIMCEHE, WUR slice B8 string MG — T, WA EFRMAET . RRRE W N A FR:

let s = ::from("hello");
let len = s.len();

let slice = &s[3..len];
let slice = &s[3..];

AT AR 8 I BRI — AN B A7 19 slices HTLAA R RS2 AH R 4«

let s = ::from("hello");
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let len = s.len();
let slice = &s[0..len];

let slice = &s[..];

R PR slice range MUE 51 LU UTE-8 “FRFASE A, AR — A2 15 RF 0 R ) fr B G
TFHs slice, NIFRFK AR IRTTIR . T A TREH slice B H K], AH BB ASCIL 7174 5\
CTRFET B> S HUMNATH A 1 UTF-8 AbZ )il

Ela'ﬁfﬁﬁﬁix%%ﬂlﬂ}ﬁ7 lﬁﬁdl]ig first_word ﬂ%]&@ﬁl slice. “?%’J‘:l% slice” E‘J%’é’ﬂ%%%’{’ﬁ &str :

444 sre/main.rs

fn first_word(s: & ) -> &str {
let bytes = s.as_bytes();

for (i, &item) in bytes.iter().enumerate() {

if item == b" ' {
return &s[0..1];

&s[..]

BAVE R B 4-5 MR K7 ARBORR S5 R ARG, 8 FHRE — MBS BB D2, BATRE DR
g1, BT & BT R AN A% B R BERE T I RS /IR 5 .

BUEZ T first word I, 23[R — AR 502 B AHIBE R K IXAME A slice JTaR A B 1951 HIA slice ot
R B H .

second_word PRI tH 7] LAESCATIR [H]—A™ slice:

fn second_word(s: &String) -> &str {

BUEBATA T — DA GG HEDWE APL T, BN IS ST RIRIA steing BT HIFRFEEA R LR B 4-6 17
AN BT — > A 45 R IR 5 AL B B ER 1745 8 T LA S TERL T () bug 52 RLEACIiE 4R ERA
LW, AL B RIDAEM ERRHEIR . WS AR 5 S 2 A7 s A 58— AR A R 5 L. slice AEASHT
RE LY BLIX A bug FFELEIATHE R RE I R T o T slice RASHY first_word il HH — AN BRI 4%

444 sre/main.rs

fn main() {
let mut s = String::from("hello world");

let word = first_word(&s);

s.clear(); // Error!

KRG PR -

error[E@502]: cannot borrow “s° as mutable because it is also borrowed as immutable
--> src/main.rs:6:5

|
4 | let word = first_word(&s);
| - immutable borrow occurs here
5|
6 | s.clear(); // Error!
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| ~ mutable borrow occurs here

711}

| - immutable borrow ends here

BHZ— TR, S IA BB RAT AL S I, B REFR SR — AT AZ5 e BN clear FHEGEZ string » EXEW
RM—AIAE 5 M, BRMCT o Rust MUESIRATH API 5 5 H, ARG EN B 7 —BERHTR !

TAF LA slice
AT AMERA Y BURL 54 o8 7 T 8 7 E 0 SO in) . BE I slice 7, FRATHR AT LATE BB 4 o T (1 T

let s = "Hello, world!";

RE s PRALE astr : B MR BRI FRE B slice. XML A TR B IR TRR;  astr
ARG .

FIFE slice 1EAZSHL
PERIE T AEOS ST TR sering [0 slice JF5IHE T 55— X first word MG, IXRENEH:

fn first_word(s: &String) -> &str {

MR —ANEH LK K Rustacean =5 0 FiX—47, FACMHEBATUXT string AT astr 8 FAHE &£

fn first_word(s: &str) -> &str {

WERA — DT slice, ATULERMEHBE. WRE A string , WA LMEBEA string K] sliceo B X — PR FT R
slice TR 7455 31 H B R BUEAS AR APT SEINIE A JF A B RATAT T 6E -

Filename: src/main.rs

# fn first_word(s: &str) -> &str {

# let bytes = s.as_bytes();
#
# for (i, &item) in bytes.iter().enumerate() {
# if item == b"' ' {
# return &s[0..i];
# }
# )
#
# &s[..]
#}
fn main() {
let my_string = ::from("hello world");

// first_word works on slices of “String’s

let word = first_word(&my_string[..]);

let my_string_literal = "hello world";

// first_word works on slices of string literals

let word = first_word(&my_string literal[..]);
// since string literals *are* string slices already,

// this works too, without the slice syntax!

let word = first_word(my_string_literal);
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HARZRA ) slice

TATER slice, IEAMRABRIIIEE, RN FAFERK. A WA EEMR slice KA. HE— F XA
let a = [1, 2, 3, 4, 5];

AR A VAR BRI 75 88 (0 — B TR, AT B S AL — B0, MIEATTAT LA

let a = [1, 2, 3, 4, 5];

let slice = &a[1..3];

XA slice BIRTE ari32] o BERTFAFH slice —#EHT A LAE, @i ffr sl —MEG TR A ARG KE. K
AT LU HoAt BT A7 8 BY IR 88 5 FH X 25 slice. 28\ T YFF) vector I TEAIIF IR IX LR 5.
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4 ot
II_EL‘I\ él:l

P RL i FIA slice X SEMEER 2 Rust ] LATE S B DR IR P9 77 2 AR GBI AE - Rust (R RGEG AR 5 HFESS TR0
WAFE IR, (LA 2088 A A2 BT IS B 3 B B0 (¥ D RE J WA VR TE A4 1 55 AR A 9 142 i AR
3.

AR RGN T Rust TR 2 HA IR LAET 30, FrATRMIE S UF B IR, KR FARBRRTAE. 1EK
OFHE T —AEN, REFRWITHEZHEIAGIE D struce H
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it FH &5 K R 20 2R S Ik 1) 2 s

ch05-00-structs.md
commit 55f6c5808a816f2bab0f0a5ad20226c637348c40

struct , B structure, & NRVFRATA A IR 2 MR B RS — M B UNH AT E E SRR IRIRRE — A
M RGFEE TR, struce BV RAP ISR RN (FBALS) o AT, RiT&x el S sk mqE, &
AN SRR, TR I RTPE SRR 158 ST MR IR B BORYE € 5 ST M AR B R HIAT . G5 MR M2k
Cenum)  CREFEZE/NE YRR A9 1 7870 Rust 12 15 6 ARG PR A2 R Py Vi [l P9 61 9 8 TR FR S AR AL 0
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5 SIS A 45 R A

ch05-01-defining-structs.md
commit e143d8fca3f914811b1388755ff4d325e9d20cc2

PATESE =F e, S5 SR siocdl, SWRKNE A TURARRE, ANFE T, 2k
A5 B LME ARG R MR MR . B TR T2 ARG MR T R AT ERBUNT Kf 2 5y
I S5 R AL

SE XA, TEMM struct KRBT IFNEANGEMMRME DL T GRS T HEMREITEA RS E L.
B, ERIEST, & -HABENA T, CNRE 7B (field) , JFE X 7BERM, i, w~Fls-1J8m T —
AMELE K S A5 SIS

struct User {
username:
email:
sign_in_count: u64,

active: bool,

A 5-1:  user ZEFIIETE X

— B ST ARIR, N T RV, A B Bk OISR R el B — S T B D AR
M TPk, B KA P keys value RTEOTESRARBEFEL, Ul key RFBINAT, value M EMIF (BT
MU . St B ) B MG P S T BRI e R b e O RO, )i, SR s SURR— A2
RS FRVEHT, TS 00)  35MHERR P O\ R BRI QA AR (8 80, T M1 5-2 K REsRepts 0l — A
SRR

struct User {
username:

email:

active: bool,

¥

#
#
#
# sign_in_count: u64,
#
#
#

let userl = User {
email: : :from("someone@example.com"),
username: ::from("someusername123"),
active:

sign_in_count: 1,

Al 5-2: GUFE user ZEKAATITA

NT INGERR PSRN E E, ATRMER S5 R IRAT R Z A F M isAa bk, FTUAR) useri.email o BETE LY
WA MR, BN ARG R ISR AT AR, FRATAT BAE A RS IRt S BB . ARt 5-3 SRR T AR S — A AT AR
User i{ﬁ” email ?&E@{E

# struct User {

# username:

# email:

# sign_in_count: u64,
# active: bool,

#}

#

let mut userl = User {

email: : :from("someone@example.com"),
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username: : :from("someusername123"),
active:
sign_in_count:

s

userl.email = ::from("anotheremail@example.com™);

NI 5-3: U user LERIMR email FELMIE

TEREA LGB IR AL M Rust FFA ROV RRRRE FBARC A A P4 FREE R R HAAE AT RE R, RATAT
FERR BRI B J — AR A IE — DRI R, MR BB PR 3R ] — S S5 A P T S 451«

%WJ 5-4 E%T*/I\ngﬁlﬁﬁéﬁﬁgﬂ@ email 5 username EI'(] User %WMSE(];WUE@ build_user P_ﬁli’zﬁo active ?&Eﬁlﬂg_
7‘3 true j—JFE_ sign_in_count E’*]{Ej\j 15

struct User {
username:

email: A

active: bool,

}

#
#
#
# sign_in_count: u64,
#
#
#

fn build_user(email: , username: ) -> User {
User {
email: email,
username: username,
active: A

sign_in_count: 1,

P 5-4:  build_user FREUKEN email A4 IR Al user SEA

jﬂ@ﬁ?ﬁ@lﬁﬁ*@%?&*ﬁﬁﬁ@%?%ﬂufﬁﬁg%, {E%ﬁ?‘ﬁiﬁ email *ﬂ username ?&%Wlﬁ%%ﬁ%ﬁ:%o
MREWAAEL 7R, ERXEAHMEBEMPNT . R, F— N ENESEE!

A 5 7 B[R 44 N Bl an A el 5

FN7RB 5-4 HISE 457 B A E s A, AT DME R 7 BYIG T 51875 (field init shorthand) KE'S
build_user , XFEHAT NG ZAT5EEME, DL LEFEE email Al username T, WIrRfH| 5-5 Fizw.

ARERRE S FRRAARE, 0TI BRI F157% (field init shorthand) . X7 LALE 6T ) S5 44 44 S5 )

struct User {
username:

email:

#
#
#
# sign_in_count: u64,
# active: bool,
#)
#
fn build_user(email: , username: ) -> User {
User {
email,
username,
active: A
sign_in_count: 1,

7~ 5-5: build_user BREUVE T FEAMELTIS1ETE, BN email Fl username S5 MK T ER 4
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XERAQIE T —AH vser SRS, EH AN email MFE. BATEER email FERVERER
build_user [ZI%Z email ?ﬁﬁ‘]fﬁc 7'\3 email ?Eﬁ'—ﬁ email ﬁéﬂzﬁ%ﬁﬁ%%%, )H\UR%%E email TMANAE email:

email o

A5 FH 45 ) A ST TR AR R B R
AT LAMZ 0 R IR I SRR T BN, BRI ADAh  RAMAIF PBE —M A PT LUt 45 4 P 57

B3k (struct update syntax) SEZH.

ERFFUE, ™0 5-6 JEIR T WHATAE B S BBk AE usera AN —ANHT user S2f]. FRATN email Fl username WE
THMAE, HAENER T 2] 5-2 FEIEER userr FK R A2 1H

struct User {
username:
email: ,
sign_in_count: u64,
active: bool,

}

#
#
#
#
#
#
#
# let userl = User {
# email: : :from("someone@example.com"),
# username: ::from("someusername123"),
# active: A
# sign_in_count: 1,
# 3}
#
let user2 = User {
email: : :from("another@example.com"),
username: : :from("anotherusername567"),
active: userl.active,
sign_in_count: userl.sign_in_count,

s

] 5-6: B user BrEBl, HAEHAT LRHE usern KA

AR, AT DOl E AR AR RERIMFMRCR, WoRE] 5-7 iR, .. iFEEE T RIAAREARE
1B 7 BUNA 545 78 S0 I B RV B

# struct User {

# username: o

# email: o

# sign_in_count: u64,

# active: bool,

#}

#

# let userl = User {

# email: : :from("someone@example.com"),
# username: ::from("someusername123"),
# active: B

# sign_in_count: 1,

#};

let user2 = User {

email: ::from("another@example.com"),
username: ::from("anotherusername567"),
..userl

s

) 5-7: AEFHEMREIEZ N vser LHIRBEHN email M username fH, ANIFHRERE userr ZAFFHSLH
=B
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SEfF) 5-7 RHIARTISMAE user2 RN T —NErSEB], HAE AR email Ml username {HEANIL active A sign_in_count
FEINMEYS users AHIF.

1 A i 44 7 B e 4L 45 R Aok B I AN [R] Fg S 23

WA PE S Tedl (3 =i itid) RS, 708 mdl 4tk Cuple structs) A BB LIRS B E
HEA RN TBA, RATEREEM. S 2 REIR A B a4 A eI S 5l CRIRRED TeAN AN RIS
A, KRR RSSO R 7 B 2t AR TR AL T .

SE ST AL, struct RBETFAILE ML IT LT IRTCA PR i, X BEPAD2 MM cotor Al point JT
AR RE SCRI 1«

struct Color(i32, i32, i32);
struct Point(i32, i32, i32);

let black = Color(o, 9, 0);
let origin = Point(@, 0, 0);

TER black M origin (HRANFKIEE, FONVENTRARBTTHLEMER LG RATE XK - DEREEHE DRk
B, BRSSP T BUA A AR B i, — AR color EMSHHIMECARIER roint FASH, BMERX
PR = A a32 [HALR. EHANTTTE, JTHSMASEIZRANT Jadl: T DR AL 9 AR 2y, T LARER
- JRERR SRV A, 5.

BT 7 B SR BT S R

FATRATLRE L — DB T BGRB8 RBITTEHIE (unit-like structs) BFIUSEAIRLT ¢, Bl unit
KM, R TTAEMAT WA AR AR AR R | SEH trait (EAN T BEAE SR N AEAEEE I ORIEAE I . BATDISAESE + 3

A4 traito
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25 A PR HS A0 1) BT L

TE7RB 5-1 W) user Z5HFARIE P, BATHERH T H SHAFTENT string RAMAE astr FRFE slice 281,
KR MERIMNZ RS, BUONEATAEZLX A AINE & T a 1EE, vt H SRS g5 A0 B 80 ih H i
2 R .

A DASESE M P i A AR S B I 5T, A X At M AR A Ulifetimes) , 1X52 AR5
VR Rust Thg. i ARG RS M VR 51 T 080 A R BRES M PR AS B (R — B I SRR ZARAE G R P i 7 —
ASGIURAE € L dr ], ECIE st

AF44: sre/main.rs

struct User {
username: &str,
email: &str,
sign_in_count: u64,
active: bool,

}

fn main() {
let userl = User {
email: "someone@example.com",
username: "someusernamel23",
active: true,

sign_in_count: 1,

i A RS T AR A A SRR IR AT

error[E@106]: missing lifetime specifier

-->

|
2 | username: &str,
| A expected lifetime parameter

error[E@106]: missing lifetime specifier

-->

|
3| email: &str,
| ~ expected lifetime parameter

BRI F R DEAE S AP S, AEBE, BATSMEAB string XA FTA RIS
KEMR astr XFEHIGIHI DB IER AR
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— M SRR R s B R

ch05-02-example-structs.md

commit 7bf137c1b8f176638c0a7fal36d2e6bdc1f6e7d3

N BRI S Fm B, BRI S — DR RTINS RTTY, EEEMERFE
B SR Al Tk .

ffi FHl Cargo KA — /NI rectangles HIHT — IR, & &3RE— AT LG & v 547 14 56 B AN & FE R B 1T
i, o 5-8 BRI B K] sre/main.rs SO A SEER K — AN /N |

A4 sre/main.rs

fn main() {
let widthl = 3
let heightl = 50;

(
"The area of the rectangle is {} square pixels.",
area(widthl, heightl)
)s
}
fn area(width: u32, height: u32) -> u32 {
width * height
}
) 5-8: I 43 4R TE KT T I B e A R S DT TR T AR

Iﬂ&{ﬁﬁﬁ cargo run ié%f%%}?:

The area of the rectangle is 1500 square pixels.

f8 o 2H EE A

BIRIR) 5-8 AT AIZAT, FFRH area BREHIKITMIEEALELORIT IR, A IA AT LMK BE LT . 58 BERN e B2
FHIRIRAD, UAARATIE —#2 A fesE L — M KITB .

IXSEARHD ) 0] LR B AE area FIZEA L:

fn area(width: u32, height: u32) -> u32 {

PRAEL area ARLZIFH MK, ALRBEAPNSE ZKWDNSECGZMICEE, AR A 5 205 5 %
ARIVE — e BREMEZASE K ESERE L, =5 S EAGHTd” M et 7l
TR e Bl 5-9 & 5 —AME e AL AR AR

A4 sre/main.rs

fn main() {
let rectl = (30, D

(
"The area of the rectangle is {} square pixels.",
area(rectl)

)5
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fn area(dimensions: (u32, u32)) -> u32 {
dimensions.® * dimensions.

}

il 5-8: (I TCLRAR E K TT T 98 i

TERMAEE L RIRAEFPE LT —mi 7o JTAMBIIAIGIN © —Le 8509 1%, BUIEAEIHA] area HINS X Fit5iE— D24
AEAE R —TT XA TTIEAEAN T TR A S ET RN, e ARG E R T, B A SAER RS
HRIRITCLR ) B — B

TEARTH ST G S R BE T A T8, A SIERR L2H KRN §A R 1 BATEASACATHRT] o &
length 1fi 1 /& width - ﬁu%ﬁﬂﬁ)\gﬁﬂikﬂﬁﬂ AATEAE AT R IFLEARAT. &5 Bl s R X E TS
B, EONERA A R YT s s 1o L

ISR R R T EZ R X

P R A B Ay A RN TR o FRATAT LK e 2 55 4 8 — AN 38 A4 4 ki HLAREAN 58 2t o 44 =2 1 2
R, 7Rl 5-10 Fias:

A4 sre/main.rs

struct Rectangle {
width: u32,
height: u32,

}
fn main() {
let rectl = Rectangle { width: , height: }s
(
"The area of the rectangle is {} square pixels.",
area(&rectl)
)5
}

fn area(rectangle: &Rectangle) -> u32 {
rectangle.width * rectangle.height
}

iﬂ'ﬂ 5-10: ix Rectangle éﬁ*@ﬁi

KHEANTE LT = NEEHFRFN Rectangle o £ {3 HE N TFE length M width , #iiE us2 KA. BHE
main Y, FATCIET —ATE N 30 MIEEEN 50 ) Rectangle FEAR S,

PREL area BUAEHE UMM DAM rectangle IISHL, HIRMZ NG Rectangle SEBIRIAAIAZAEH]. 00
BREI, FRATF A AR AR IRICE T BUXAE main BREU AT DLREE rect1 MIATERFRAREAETE, ATLUX
W A AFER B LT 2F & .

area @ﬁlﬁl‘ﬂ_‘l Rectangle EI'(] length *ﬂ width ?Eﬂ area E‘J%@f)ﬂ&%ﬁ%ﬂ‘]?@%?ﬁaﬂ]%%@] ﬁﬂ.ﬁ\: length ﬂl
width FB, TFE > Rectangle MIHIF. XKW 7w RAHBICRE), HORLEERAE 7Rtk m 2 PR Ak H 7o
HMRIME o F1 1 o L5HMRIELEEEMTH T .

JEYRAE trait 3402 H I EE

WUERBEAE AT F I TN Rectangle SEHISKRETH HBTH FERMEM ELF 1o 0] 5-11 135 — 5. S =s M5 I =8
*i';:l'ﬁtT println! ?ZT:

A 44+ src/main.rs
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struct Rectangle {
width: u32,
height: u32,

}

fn main() {
let rectl = Rectangle { width: 30, height: 50 };
println!("rectl is {}", rectl);

}

1511 ZEITEIE Rectangle S

WRISATARY, S Bl AT I RO E R AR

error[E0277]: the trait bound "Rectangle: std::fmt::Display” is not satisfied

printlnt ZAEALFIRZ KM, Ak, ¢ BOAEUR printint MAIBFRAN pisplay MM BAERRMS ML
M PEEGE. By L fEAREBIALIL T visplay ,» BFONEHR WA RR 1 sHAME MR ALK
ME—J7 3o AIS T, printiny SOZ R FIR CRA M, BFOXAE 2 BoRITTREN:: REHEES?
HESTENH RIS 5152 Jrf T BN Z R RS ? i TR ENE, Rust AU FRATH R B P LG M AR5 A B4t

ﬁ/l\ Display ifmc

B URIAR S P AR, 2 ABRAEHIIE S

"Rectangle” cannot be formatted with the default formatter; try using

“:?° instead if you are using a format string

EBATRR ! BAE printint B KB printlnt("recta is {:2}", rect1); XFE. £ ¢ TN o FERFFEVF
printin! FRATAEEAE MM pebug AIHIHEASTN. Dpebug J&—A trait, ‘B REFHAIEIRACHL S L—Fpxd I K& & H 5 Bl
5 ST BN HE 2 He

AEFATRRIZATREANEN . WA T VRRER B — MR

error[E@277]: the trait bound "Rectangle: std::fmt::Debug” is not satisfied

A g A X — kgt T — A BIRE R

“Rectangle” cannot be formatted using “:?°; if it is defined in your
crate, add “#[derive(Debug)]  or manually implement it

Rust #fi52 A5 T ITENHOARE BThRE, A RATBIUNSE K S RIEFX AN ThAE. Nk, EEMEE X2 mint «
[derive(Debug)] VEME, WM 5-12 Fis:

CAH44 1 sre/main.rs

#[derive(Debug)]
struct Rectangle {
width: u32,

height: u32,
}

fn main() {
let rectl = Rectangle { width: , height: }s

("rectl is {:?}", rectl);
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A~ 5-12: BEIVEMERIRE pebug trait, FEFH M ITED Rectangle SEAH
MAERNTFSITEANEFR, AR RF2 M I N 1

rectl is Rectangle { width: 30, height: 50 }

LR T LRI R RER AL, AL e BRI LB FBL TSR AW HEATE N E RIS
Ffkns, GEEE SR T, BT R ey B prantint PR (2} o WURFEIRAMITAAE
AT ey KUK, Gt E R RARIXRE:

rectl is Rectangle {
width: 3e,
height: 50

Rust NP TR Z AT LUBITL  derive JEMERAFH K trait, ABATAT LICHIRATH B 2 BB HIKAT N . 1XEE trait
AT RAESE C I . SBT3 i R B [ AT R EINE L rait, [RIREA GG IR H O tait.
&’ﬂ]ﬂ"] area @i&%jﬁ%ﬁpﬁﬂgy ER%VI’%T&ﬁ;&B‘JERQ ﬁﬂ%ﬁ/l\ﬁty\ji—? Rectangle éﬁﬁ]ﬁiﬁéﬁﬁﬁﬁg”{*%
BMEL T, ERNEARGREHT MR, MAELERIIEE M 42 E XS, K arca BB Rectangle 287
FEXI area J7iE .
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ch05-03-method-syntax.md
commit ec65990849230388e4ce4db5b7a0cb8a0f0d60e2

Tiik SR EANMER o RETRATRAEY], WUIESEAR B, RIS — BOZ AT AL MR AT 23
TR AT S RERAFR, BOSEATESHIARR) LN S0P (B R MR B trait R0 ERC, K 230
FEHANBME - ERIE , HFRENE - ANSHER sar , EREMMZITEN L 4]

7 7 ik

EFRATIERTTH LI FREL— N Rectangle SEBIENSE) area BAEL, MEM—NEXT Rectangle ZEMJMK LI area
i, WRfl 5-13 Fis:

A 441 sre/main.rs

#[derive(Debug)]
struct Rectangle {
width: u32,
height: u32,

}

impl Rectangle {
fn area(&self) -> u32 {
self.width * self.height

}
}
fn main() {
let rectl = Rectangle { width: , height: 18
(
"The area of the rectangle is {} square pixels.",
rectl.area()
)s
}

il 5-13: 1E Rectangle LERIAR LB X area 1L

N TEREGE LT Rectangle [ LFICH, AT T —A amp1 & C imp1 2 implementation (455D o BB HF R EAS
I amp1 KFESH, FEREEL PB4 ERRARME——) SHO R Hofk b HAd b T7 X SR se1f .
SRIGTE main HOIRATSERTIE area J71EIMEIRE rect1 fERNZSHNMTT, SR T7iE1EE (method syntax) 7
Rectangle LM LM area J7i%. TPEIRIEFE DLW INE—Nm5, RERITES . #5URAEMSEL

E area E@%@*v ﬁﬁﬁ@iﬁﬁ &self ﬂ{ﬁ‘fﬁ rectangle: &Rectangle , %@ﬁ/ﬁ{jﬂ: impl Rectangle J:TIEPEEW\ Rust
%ﬂ]ﬁ self E‘]%’éﬂ% Rectangle o /f%‘ﬂ}ﬁﬁ%‘?gﬁ self ﬁﬁ@ﬂﬂi & Ejﬂ%\ &Rectangle *ﬁo ﬁfiﬁjuﬂ%gﬁﬁl self
PIFTAE R, SRE BRI B —FRT AR sers , BXEH TS serr , FEERHABBIISE—FF.

REUEFE aserr IREREIRA TN arectangle T FIFEAIELH: BADFAEIRBUTAR, R E R L
Hs, MARSAN . WRABZIETT %D S RTER L], FER S — NSO anut selr o SR serr
VENEE— DS HRATT RSB A BORARD R XA B H AT K sere FEHOM A SEBI RO 5%, 1X
It AT TAR 5 L 8 38 A e 2 ) i D 4 ) S A9

FETPEBACREL B T TNERIREMA R EAG N RYEL PEE serr RUZH, HERFLATHLRME. K
ATR A KB SLHIREM A T FIE I amp1 Berh, TR RRERI A FERA T E P BIAL TR Rectangle FIT)

&b
HE o
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> BHGEIWET?

1GTE C++ EXEEBES F, B ANAFPZESSRIAA % . BHEENR LA o> D% L
PR 7k, XIS H (dereference) #8%1. A, IR object s&—AM48%l, HBA object->something()

Ej[{%( (*object).something() *1‘4 o

Rust A —NE - SRIEHESF; MR, RustA—A0 B35 HAESIH Cautomatic referencing and
dereferencing) [IhfiE. JiikiAH 2 Rust H/ADZU LA X FAT AT o

KR EUT TAER: 2 object.something() YA TIVENS, Rust X HZANMM & « amut B + DUMEME object &
JIEME A . MR, XA R 1Y

#[derive(Debug, Copy,Clone)]
struct Point {

x: 64,

y: f64,
¥

#

#

#

#

#

#

# impl Point {

# fn distance(&self, other: &Point) -> f64 {
# let x_squared = f64::powi(other.x - self.x, 2);
# let y_squared = f64::powi(other.y - self.y, 2);
#

#

#

#

#

f64::sqrt(x_squared + y_squared)
}
}
let pl = Point { x: 0.0, y: 0.0 };
# let p2 = Point { x: 5.0, y: 6.5 };
pl.distance(&p2);
(&p1).distance(&p2);

AT BRI Z . X A SIS RIAT N 2 T EAREAT A R RN T3 A — TR ————— selr K
T, e CE ATTE A IETER T, Rust i LI TH S AR AU C aselr D, VB € amut se1f )
BCERRMITA R C sedf ) o Rust IXMEAHE I 53R CE K B2 e s T2 A BUR SR AT 1 S ek
A — K&

EEEEES 5 GAPIRPS

'U:&ﬂ]%%ﬁ'\]iﬁfgﬁl:ﬁfi, ﬁ)‘ij‘j Rectangle %*@%;fﬂfﬁ:ﬁ\ﬁ&o iXIE[’ ?‘Zﬂ]"d:*/l\ Rectangle E"];@ﬂgﬁﬂl%*
A Rectangle SEHIIFIRIA] seif RERTEAEBWEHE AKHFE, WRENRE true , WRAFENERE faise o —HIEX
T can_hold ik, Wil LLs4T R 5-14 EPE"”{@T

444 sre/main.rs

fn main() {
let rectl = Rectangle { width: 30, height: 50 };
let rect2 = Rectangle { width: 10, height: 40 };
let rect3 = Rectangle { width: 60, height: 45 };

println!("Can rectl hold rect2? {}", rectl.can_hold(&rect2));
println!("Can rectl hold rect3? {}", rectl.can_hold(&rect3));

A 5-14: JERIERSZIM can_hold J7VEHIRH

FEERAIFEFE B W T, BN rect2 MERH/DT rectr , M rects b rects Z%:

Can rectl hold rect2? true
Can rectl hold rect3? false
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RORTRA T E LA, FrLVE AL T impl Rectangle HFT. J5VEA R can_hold , JHHELIELY —A Rectangle
IATTEE IE NS il WS AL E AT LR HSBORA A KT rectl.can_hold(&rect2) fENT

grect2 , BT Rectangle MW rectz HIATIZARMEH. XZ&TT AN, FONERATR FERE rect2 (MARE
N, RERERNTEATBER) MHARE nain RIF rectz IIFTAH BUXAL AT LATE I AT X /N7 1205 46 2245
‘Bo can_hold MIREMEARE—AMERE, HLMESHDHEE s MEELEHATH D Rectangle o ERAERH 5-
13/ ampl HRHIIIXANHIITIE, WIRH) 5-15 Pk:

444 sre/main.rs

# #[derive(Debug)]
# struct Rectangle {

# width: u32,
# height: u32,
#}

#

impl Rectangle {
fn area(&self) -> u32 {
self.width * self.height
}

fn can_hold(&self, other: &Rectangle) -> bool {
self.width > other.width && self.height > other.height

}

iﬂlﬁﬂ 5-15: E Rectangle Liﬂ_ﬂ can_hold ﬁ({:, Eﬁ:ﬂﬂ%ﬁ/l\ Rectangle i@ﬂﬁiﬂyéﬁz

IR G RG] 5-14 K main BRECRIZAT, BMEBEIEERINKL . TETUE sar FEMSASE, MHZLSH
WGR B RIS H— R AR

TR BRI

impl R —MNHEHRITIEER: SRV ampl HPE A BL serr MEAZHMIRE. XWAR)y KREREEL (associated

functions) , PUNEATS S HAAAREE . RIE Qb e A2 RBOM A 5%, BEEAIFHAEH T — /NS5 A i s o
EAIELAH I string: :from FKHEREKEL T .

SRR R 22 W AR R [l — S GE M AR SEB g PR . (R ATTAT DARASE — SRR &, B3R — M E S H0F A
I FORAE A AR, SRR T LASE AR B AU — D IETTTE  Rectangle TN ANAAE RE P IR [FIAF R {E -

444 sre/main.rs

# #[derive(Debug)]
# struct Rectangle {

# width: u32,
# height: u32,
# 3}

#

impl Rectangle {
fn square(size: u32) -> Rectangle {
Rectangle { width: size, height: size }
}

fﬁfﬂ%*@ﬁggiu 88 1%/25'5%”‘1«@/]\5“%@?@?& Hﬁﬁﬂ let sq = Rectangle::square(3); o Eﬁﬁ/ﬂﬁ?éﬁ@%ﬂ’ﬂﬁ%’ﬂﬂ
M HRH T ORIRRR BOR B G R i 42 23 18], BB R PF R,

Z/ impl R
BB RTIA LA imp1 . B, =6 5-15 FR TR E] 5-16 1ARS, XEEANTEARECH inpl 3
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# #[derive(Debug)]
# struct Rectangle {

# width: u32,
# height: u32,
#}

#

impl Rectangle {
fn area(&self) -> u32 {
self.width * self.height

impl Rectangle {
fn can_hold(&self, other: &Rectangle) -> bool {
self.width > other.width & self.height > other.height

) 5-16: fFFHZA impl HLE5/RHY 5-15

BH B AR XTI SEEZ A impl YU, AR G E. BT EHSE R rait 2B FSLHNL 11 R
)ik

113



o i

I Y= |

SRIPRLEFATAT LATE B L9 A B8R = SO B SR, Sl SR i, AR DUROAH SR A Bl Jr BB Bk I
e, R DEAHARS IS 7k SV NS R R SEBI AR AT, T SR BR BCRERE R D RE LT A M (KD i 4 2 ]
It B HR A

SER R IEA R B B R SCRMANE— T35 AEBRATEE 17 Rust I DIREIF W H I TR AR TR,
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MO AT L AL

ch06-00-enums.md
commit 4f2dc564851dc04b271a2260c834643dfd86c724

AE N MEE (enumerations) » WHHRAE enums. A& FeVFIRIERL B2 AT BERERE L —ARB . B, HATaESOf
8 — MR s B R AT E R B — iR B TR, BATSRE— e alA A, M option , EAR
FAMEELREMABELA 2R . SRESHBIE naten FIANAPHIRAICHS, #1500 F ARS8 9 5 AR R 44T
HARTS . RIGSB R E] if 1et , 35— DAV T AL EACRS Th M 454

Mt — MR ZIES A NG, AAFRNES FHIEES A . Rust 2S5 F#. OCaml F1l Haskell 3 # (1 5 455X
G FEVE = A AR 2R A Calgebraic data types) NI,
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ch06-01-defining-an-enum.md

commit 5544b998ff426aca7d1eaf248a1d9340df5ab9e7

ERRATEE —NHFEFE TR R, KB E IR EAMZEEE NG E B SEH . BEIRATEAEE 1P Hikk. HAr#™
AR AS E 2 IP FRvfE: IPv4 (version four) F1 IPv6 (version six) o XA&FRATHIFEF Al GE <8 31 AT 7] GEF) IP b
W BrUAmT DL s AT E R REIOME, Xt IE R M A IR .

AT —AN TP Huhik B4 1 TPv4 BIZE A2 TPV6 1Y), T HAREPNE A P bk R IR B S5 AR & XA
s, BOMHESE R AR h— . TPv4 A1 TPve MARA Lk TP ol B DL ARG 7E AL H&E F TR T 2R 2
IP ik 3% SN ROZ A EA TS A R RS2

A LUEIE AT P E L~ 1paddrkind AZEREEIUX LS IF I ATRER) TP HhESRAY, v H ve o IXBIARAAZEM

M5 (variants) :

enum IpAddrKind {
V4,
V6,

BUFE 1paddrkind B AE — AT LAFE ARG Hh A6 T B 8 SCRE T
MR E
LM QI paddrkind /AN [ A B3 FR) S48

# enum IpAddrKind {

# va,
# V6,
#}

#

let four = IpAddrKind::V4;
let six = IpAddrKind::V6;

VERMOES PR A T AR IRy B S E R, HAEEBEANE S0 XA BT ZITE 1paddrkind: :va Fll
IpAddrkind::ve H#PAE Ipaddrkind ZRAMK. FIW1, BT LLE L—ANBREORIRIUTA]  1paddrkind :

# enum IpAddrKind {

# v4,
# Ve6,
#}

#

fn route(ip_type: IpAddrKind) { }

BUPE T DAASE AR — AR R Y IX A BR 2

# enum IpAddrKind {

# va,

# Ve,

#}

#

# fn route(ip_type: IpAddrKind) { }
#

route(IpAddrKind::V4);
route(IpAddrKind::V6);
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EHAMEERE AR LMY . #—PHE— TR IP HEER, BT —/MEASEER 1P Huhk B 00757, R
BRAA R I, BREICAHEF IR LFEME T, RIS ERY] 6-1 AL HIX A )

enum IpAddrKind {
V4,
V6,

}

struct IpAddr {
kind: IpAddrKind,
address:

}

let home = IpAddr {
kind: IpAddrKind::v4,
address: ::from("127.0.0.1"),

s

let loopback = IpAddr {
kind: IpAddrKind::Vé,
address: sifrom(M::1"),

B 6-1: ¥4 IP Mk OEHE A 1paddrkind R AEAEAE—A struct

KEREATELT —MNEEADTFBRLEME 1paddr @ kind TBUE Tpaddrkind  CZRTSE SCRIHES) BAHIT  address 7
B string K. XEAWMEMIRIEG . FE—4, home , BN kind [KMERE 1paddrkind::va 52 ARSI HLIE
B 127.0.0.1 o FEATHI,  1oopback , kind MESE Ipaddrkind MU — AR, ve , REEMIHLMER 1 o FRAN
T — ARG kind A1 address FTRIE—IT, BUAEMES KRS EAHKEET .

FRATTAT A T 58 g ie (477 sCORFAE A R M, (LA A2 s il B B G — A28 i R T A R R A A
SRR — 7T 1paddr MOCEEHGHTE LRWIT va M ve MAEIRERT string fH:

enum IpAddr {

Va( )>

V6 ( )
}
let home = IpAddr::V4( c:from("127.0.0.1"));
let loopback = IpAddr::V6( cifrom("::1"));

AT EHR s I B M AR 0L B, XA R NN SRR T

B BG5S RO AT LR R ST AHCR (O 80d - TPv4 RS TP Mk 22 &5 A DU/ MEFE 0
AN 255 Z A E 7. WIRBAVEZNRE va HEGEAZ NI us EHTT ve MBHETYREZIN—A string , KBARENE
PSR T o A2 AT LU 5) A 3R AR I/ 0L

enum IpAddr {
V4(u8, u8, u8, us),
Vve6( )

}

let home = IpAddr::v4(127, 0, o, 1);

let loopback = IpAddr::V6( sifrom(Mii1M));
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REACTY IR T A A SRR A PR AN R TP bk iy JURR T RERO e SRTAT, SR Bt A7 AN 4R TP St 927 2 K L
T ULE R AL A TR 2 L AR RAVE B AR R AT X 1padar . B IR BRIATE SCRE T Y —
FERIACEE ARG GY, AR BB B8 T B B B N B 1 SN R QR G5 A b AT DR AS [ B B 5% B 5 SR AR

struct Ipv4Addr {
// details elided
}

struct IpveAddr {
// details elided

}

enum IpAddr {
V4(Ipv4Addr),
V6(Ipv6Addr),

REACTE IR T A DURHME R R B B OB A T P i R . P R E Sk k. BEATBLEE 5 — MY
L SaAh, AR BRI RS AR AR R E R R £ D

ERRRAERE P EE A 1paddr HIE S IR ULEIEAEIRATE SHE OMASE IR, BEONEA DA FhR
HERE P E SCSINER . SR-E R UF BT @ A KA,

KEFRRG] 6-2 {157 — MBI T ERIRI AR T 2R 2R

enum Message {

Quit,
Move { x: 132, y: i32 },
Write( Do

ChangeColor(i32, i32, i32),

) 6-2: > message MiHs, HAFARRGIEAEAE A FIBCE A HE
RAMEEAT WIS A AN R R R B 5 -

o quit BHREMEMHE.
o move BE—AELLMK
® Write @,{E’T#‘zﬁ*ﬁ\ String o

® ChangeColor @,{E\E/I\ i32 o
TE N —MEIR 6-2 RIS AT SURFIRBIRI SR, B THEEAEA struct KBTI EITE KRB AEGE—
AL T message TZAbo WINIXELLE MR DAL 5 2 HITACES B SR Hh A TR R 2080 -

struct QuitMessage; // unit struct

struct MoveMessage {

x: i32,
y: 132,
}
struct WriteMessage( ); // tuple struct

struct ChangeColorMessage(i32, i32, i32); // tuple struct

AL IRBAVE A F IS, ENEA A RRRE, RARER 5 5 LN RBUE MR L5 SRR AL, 4]
LMER RG] 6-2 H5E LI message ALZEIRKE, BEUNEATR KA.

SERIPRFIMZS A 3 — AL BT DME ampy SRONSERI PR SUTTVEIRRE, T DAZEMES b X7k X —A
JESLTRATT message M LHIMUML ca11 MIT7%:

# enum Message {

120


https://doc.rust-lang.org/std/net/enum.IpAddr.html

Quit,

Move { x: i32, y: i32 },
Write(String),
ChangeColor(i32, i32, i32),

¥

H* OH B OH #H H

impl Message {
fn call(&self) {
// method body would be defined here

}
}

let m = Message::Write(String::from("hello"));
m.call();

THERER T sers SRIKHUEHVERIME. XAMBIFrF, QT —MIHEZA Message: :write("hello”) [ZFE m, TMH
XY m.call() IBATHE call VAT sers MIMH.

IEFATEERAEE P 55— D ARR B LSS M option -

Option s AN AHXS T 2 (H B HL 25

FEZ ATy, BATER] T 1paddr MESAIATAIA] Rust HSET R G040 B0 5E 215 2 M0 A B LR AR 3 o (K 8edie o 132 R oR3RAN
M —A option MBI, option SEFRHUEREE MM —MHEE.  option KA ZFAERIG T AR I
s, B MEEAREMEE A AMAR . W RS A ERRIBIZ AL B R g 1345 5 T B TR AL EE T B
A RZAEER GO, KRR AT LA G 7 H b g R 1R AR L bug.

iR F A28 ML S ThRE M M L5 P IR R, (ELR ML T HERRAE SN I T RE M M FEJB B R B 2. Rust IFRARZ
HAbE S P AN SEDRE. SE (Null) 22— M, EREREAHE. EASENES T, ZTRIRZWMREL — &
EMAEE .

7E “Null References: The Billion Dollar Mistake” ', Tony Hoare, null F1/x#, E&U0E]:

I call it my billion-dollar mistake. At that time, I was designing the first comprehensive type system for references in an object-
oriented language. My goal was to ensure that all use of references should be absolutely safe, with checking performed
automatically by the compiler. But I couldn't resist the temptation to put in a null reference, simply because it was so easy to
implement. This has led to innumerable errors, vulnerabilities, and system crashes, which have probably caused a billion

dollars of pain and damage in the last forty years.

TR ARAACT TR . A, RIS — AN G5 5 Bk — N E e m 5l AR R G R EF
Fe I R 1 ZD A R GRAE T 51 R R RZ R 40 2242 1) o A TR BB SN — D5 I,
RN E R X AN 59 XE1R T IR IRIAARGH S, £ FRM T2 bl 7 8 M2 sETm
ERAGE

M T AR A E S EIRE R — A2l SRIEMERNE R EoyEMEEs ME 2 A E
B, AR A S B RAR

IR, BEZRRER SRR A B SEE— RO R R B Aok K i {E .

I EAE T AR BES AL THRE RIS, ik, Rust FFBCA ZME, AL E# A — A>T LA IS A7 L BUR A7
Mozt IXAMEERE optioncts , THEE LT bRt wnH

enum Option<T> {
Some(T),

None,
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option<T> AEMMAHURFEEZEYEEIET prelude 2 H, REWERINAFTEEGINEME. 54, ERRGAHE
S, FTLAARTEE option:: ISR KEIEMEH some 1 None o BI{HEANM option<ts AR H HAIMZE,  some(t) Hl

None W% Option<T> E"]EZ}H\O

<> AERER—ARATERVEIN Rust Thfe. BER—MZREUSY, FTESEHRMWPMZE. BT, FraIReEZ=m
BRI <> FBIRE option ZH some P UMELEERERMEIE . X B A S HTRT TR LR
option AEMIIF:

let some_number = (5);
let some_string = ("a string");
let absent_number: <i32> =

ﬁu%’fi}zﬁ None TMAN/E Some , %Eﬁl‘bﬁ: Rust option<T> ZEILZ’H‘/A%EQH/‘]’ ?‘j%ﬁzggﬂﬁﬁ None {E%/f*ﬁ%ﬁﬂj Some
AR E T

LA some fHIS, FATRIEALE—ME, WX MERALE some Ho A A none (NS, FEFFNE X EEERTMHE
S FIRTE S FRRE — N ERIME. B4,  optionets AR A EELTWE?

A&, BN optioncts Fl 1 GXE 1 FWTLURARMEED) RAFMER, MRS RE—A0E A A
FEFEAL A optionets o BN, XSG T, AT optioncis> 5 is FAMN:

let x: i8 = 5;
let y: Option<i8> = Some(5);

let sum = x + y;

WAGEATIR AR, KA BB ERE R

error[E0277]: the trait bound “i8: std::ops::Add<std::option::Option<i8>>" is
not satisfied
-->

|

5 | let sum = x + y;
| ~ no implementation for “i8 + std::option::Option<i8>"
|

MEMR L SRS b, BFR(E R RIRTE Rust NHHEIZHTRE optioncis> 5 i8 MM, *47E Rust il — MR is AR
BN, gRiEsmRe a2l —MRNE. BRITTUAGERMIEHE . KA optioncis> (B MBI
B B 5 B AT REBCAH —MEL, T2 13 8% 2 DR B T A B AT A BN ZE IR L

BAJiE UL, FEXS optionet> HEAT T KBS ZATLAUK N 1 o JEHEXAERH PIEA RS E R WL~ )
BERMEA N EEE LS L.

TR AR S S E R VAERA T RS EINAF 0, AT IE AR E, AU U BN R 2
[ optionct> 1o A, MAEALXAMEMN, AR ARSI AT —AMERRZ optioners AT,

T EL Z R R EREA NS . X2 Rust I—NE OV IIBTig s, RIR G2 EAZ AN Rust ARG %2 4.

TR A optioncts HIMEIS, BT some MR 1T KUERMEHEWE? optioncts AZEMAREN T &ML
M5 ARTT A B A AT . B optionet> U7 R XIARIN Rust Z id@ it B KB

SR, T optionets {H, 5 E4M S APEREA A MRS . FATEZ LI R A some(r) {HITIEFT, X
SRS R VFRE ) 1o MAE - BAUTRAE None (HINIZAT, XEAUTLIFRA —ADWHME 1 (Ao maten RIBEXFL
RA— B RIEHREH . E RIS AT AR RS, XL ACRE T DL UGBS 21 048 i Kl -
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match 15l Viis BT

ch06-02-match.md
commit 18fd30d70f4d6ee67e0aB808710bf7a3135ef7ed6

Rust H— MU match FIARIBRKAIEHIRISES, B RERAN S —MES — R IR 0N ELB AR P A TL R AR 20
ATAENACRS . BEACR] B 7 e AR R AR A RGBS R BT AR AR EATT
TEMe maten (EARIRTHNMIRII DR G FAA0E, EHfR 1 ITA A RERI TS DL B .

FILME maten FIAFARRSIEAAE T 5 s 8 M AATH AR RNLAHIE, DM E SR & TR
o [FREM, (HHEE naten KR MR, FFEEBERIE A 5557 MBI, (E B RIRK ARG ERIF7E R
ATHBAER -

B NIRIR ) TR, AERATAEAIRIE N —MER maten FIBITF ! RATAI LA S — A BRECRIRE —AN KA (357D
B, JECL ARSI T 5, #hE e R T I FR [ S 3R 0 E, 7Rl 6-3 FHffR:

enum Coin {
Penny,
Nickel,
Dime,
Quarter,

}

fn value_in_cents(coin: Coin) -> u32 {
match coin {
Coin::Penny => 1,
Coin::Nickel => 5,
Coin::Dime =>

Coin::Quarter =>

) 6-3: — MR — AN LIAZE B R A B maten A0

PiH value_in_cents BRELFI match SKRE. B, HAVFIHE maten KEFFR—AREX, EXNMFFZ coin 1
. XERKIEFE ir FHOREN, AEXEE-ANEEROXA: S+ i, REXDBIOR BN RE. X
HEa] DR . BT coin MIZERIEIRH 6-3 g LI coin F2E

Tﬁ?ﬂéi match EQﬁJ\io 44%iﬁ%¢%ﬁﬁ *41‘%?&*[14%’1&5%0 gﬁg/l\ﬁ’iﬁl‘ﬁﬁﬁfn':{E Coin::Penny HLUZEE'@
= BEAPHBASEZAT RIS . X BRIEAURE 1 . B— 0 EHES 5.

Y match RIERPATH, EREE REINT 58— M R, R ILE 17X AME, X AU SRR
IR IAT . R IEARIC B MY, B EPIT T — 0, JER BB MR M. TUIEEEZ ML
B 6-3 HI mateh H PN

B SOM SRS & — M RIE I, TRE ML RN maten FIEXHIR B

WIS SRS I8 AMEH KAE S, IER] 6-3 RN 73 SC 8 R IR Bl —AME . i RARZELE 7 I AT 24T
0L, ATUER RIS . B, W FARSEGIRER coin::penny N AT ENH “Lucky penny!”, [H]F 3581 [ %65
Pl EME, 1 -

# enum Coin {
# Penny,

# Nickel,
# Dime,

# Quarter,
#
#

}
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fn value_in_cents(coin: Coin) -> u32 {
match coin {
Coin::Penny => {
("Lucky penny!");

s
Coin::Nickel => 5,
Coin::Dime => )

Coin::Quarter => 9

I EH A
VCHE 2 328G 55— AN ) AR T AR DLRE AR A0 (. SSCHL 0 R o MM PR R LA

VER—BIT, ARFRAME BRI — AN B LR AE R . 1999 4FF 2008 4R [H], SEFGAE 25 324 MR I (¥ — Mk 50 ASHI
FRRE—NEREDIR AR B e A RE AR XA X BT, BT AR IR 25 SE 8 A RAER OB 7T LUK
REAFERIMATAIE enum , HEILKEE quarter KRBT —A state H, Rl 6-4 e T IXLEAZ L

#[derive(Debug)] // So we can inspect the state in a minute
enum UsState {

Alabama,

Alaska,

// ... etc
}

enum Coin {
Penny,
Nickel,
Dime,
Quarter(UsState),

A~ 6-4:  quarter FRAMAFHL T — usstate {HM] coin MZ:

R TR — DR Z BRI 50 MK 25 M. ERKEEMRR N REERAFN, e DRk A 25
SR T TR LA A8 TR, SR AE AR SR ERATTI AR A 98, Ay AT LRSI A8 -

Eﬁ%1ﬁﬁ%ﬁ"]@ﬁﬂﬁlﬁﬁqﬂr &ﬂ]&@ﬁa Coin::Quarter ﬁiﬁﬁ‘]ﬁ}fiﬁﬁi‘%iﬁﬂPij}uT—/{\HW& state E"]’Eic %’llﬂjﬁﬂéu
Coin::Quarter I, AHE state KoxHRiE 25 F S TEM X NM BIE . BTN SCRARIHEM state , WIT:

# #[derive(Debug)]
# enum UsState {
# Alabama,

# Alaska,

#}

#

# enum Coin {

# Penny,

# Nickel,

# Dime,

# Quarter(UsState),
#}

#

fn value_in_cents(coin: Coin) -> u32 {
match coin {
Coin::Penny => 1,
Coin::Nickel => 5,
Coin::Dime => 5
Coin::Quarter(state) => {
("State quarter from {:?}!", state);
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ﬁﬂ%lﬁﬂa value_in_cents(Coin::Quarter(UsState::Alaska)) , coin 5{%‘7?5 Coin::Quarter(UsState::Alaska) o i—'ﬁlg—{ﬁ'ﬁﬁ/l\%i
*ﬁtlﬁiﬁﬁi /ﬁﬁ%iﬁ@@ﬂ; E@Jﬁ@] Coin::Quarter(state) o ii‘_ﬁﬂ'y state %K%qufl/z:%{ﬁ UsState::Alaska o %%?ﬁlj
ATLATE printin! FIAXAMHRZAE T, GOXFEHFT LRI coin M2EM quarter i 51 H I IR o

ULE Option<T>

TEZ RIS EE R optionets BFFRATAEEI some FPEUHIHAIRM v fH; HATDUEZATE coin MESHFEMEH match
AbHE option<ts | SH BT, RATKELE: optionat> IR, Aid match FIEIN TAE T NIRFAZE.

ELAnFRAVAE S — R, BRI A optioncizzs FFHARM P —AME, HRHn—. WRHDEAHE, RBRZ
BME None EIFAZIRIATALITERAE

G T mateh , WERXNRBARREE, ERERERERG] 6-5 FIXHE:

fn plus_one(x: <i32>) -> <i32> {
match x {
=>

(i) => (i+1),
}

let five = (5);
let six = plus_one(five);
let none = plus_one( 8

Bl 6-5: —AFE option<isz2s FAHF match FIAIAT AL

ILE@E Some(T)

ERATEAFAIAIREE plus_one FIZE—4THEME. MM plus_one(five) B, plus_one BRAEAHH) x Kol
Some(5) o BEBEESE N LR

None => None,

H some(s) FHAVLEMER None , FTRARLEHEAT F—A9r3.

Some(i) => Some(i + 1),

some(5) 15 some(i) VLPCMS? HARILAC! BEATRMEAMEG. 1 4ET some PUFTHME, UL 1+ BER s . &K
VCEC 7 SCHARTS AT, FTBAEATR 1 REIN—IFRE—NEHE 6 MIH some .

ILE@E None
BELE TG 6-5H plus_one IS AN, IXHE x /& None o FATHEN match FHEF— M ELE.

None => None,

e b7 0 X BEEAEKIN—, TUEFSFRIFRE = AMEME None , BUNEE—DSCBITRCE T, HAK S0
AN EEER .

127



H match SN SERLHFHMLEA K. HRSE Rust I HFRLXFERIBER:  maten — S, g
TRER MR, EEREHEIUTRI . XEJTRE A2 AL BB, RERENEESEHNAE! X
—HEREMHRE.

VLHC 2 55 R 1
match MH 57— HTRET . ZE—T plus_one PRELIIIX A

fn plus_one(x: Option<i32>) -> Option<i32> {
match x {
Some(i) => Some(i + 1),

}

BATRAE I none BN, FTLAIXEEATG 2218 A — 4> bug. FIEMZ, X2 — Rust AHEQITALFE bug. R K
X BN, 2ABIXAMR:

error[E@004]: non-exhaustive patterns: “None™ not covered
-->

|
6 | match x {
| ~ pattern “None™ not covered

Rust FIIERA A B 25 PTA 7 REH R DL E 2 AT LE BEAHEEIE T Rust "PHIILE R 558 H) (exhaustive) : 155 %
B g5 B AT REPESRAEACRD G 2. RFAAITEIX A option<t> FIFIFH1, Rust BiibIRATEICHHIRIALER None HITHEL, XAE
VR T EBANE — LB BN, XA T < HHR B B TR R

_ EECFY

Rust 44 T —/MENXH FAESI%E B A mTREE S 5. Bltn, us ATLURAT 0 B 255 A RN, WRIEAT A S0
1. 3. 51 73X JU/ME, BIEAELEFHIH 0. 24 4. 6. 8. 9 — B 255 (M. FrEIRA 1A IX 4. 7T LAS B4k 1
Pl B

let some_u8_value =

match some_u8_ value {

v

("one™),
("three"),
("five"),

("seven"),

v

v

noonoononn
v

|

v
—~
-~
S

_ BRI ARME. SR E T A2 )5, O BENEITA HBCA R E M RERE. O B2 unit

6, BrEh _ RS a AL KA. Bk, ATRARIRATARZON | AT LRI A1 ROFTA T RE R BT AT AR EE
SR, match ER RO — KK R P A REBA "R 1o D98k Rust 424 T i let o
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if let [A]HLPE I

ch06-03-if-let.md
commit 3f2a1bd8dbb19cc48b210fc4fb35c¢305c8d81b56

if let EEIRRAIL—FMABA TR T KRGS ir M let , SRR TTHE— MR E I 208 HARB AN %
7RG 6-6 AT, BIUCHL— optioncuss IR A ¥ 4 {E N = AT

let some_u8_value = (ou8);
match some_u8 value {
(3) => ("three"),
_=> 0,

] 6-6: match RO HMEAN some(z) B HATALHD

FAVIEEXS some(3) DLACHEATERAE(EEAABAEIAEMTHADR somecus> 1HEL None fHo N T H/E match Fikil (F5)/34E)
HIER, DAFEALBE e XME— R RN L _ - O, XAEEERINR 2R A

AL FATATEMER if 1ot ZMEEM TG TG . T ERHE] 6-6 P maten TH—EL:

# let some_u8_value = ( DE

if let (3) = some_u8_value {
("three");

}

if let FREUHED = REE— MM —AREX. ERTIETRYS maten MFE, ZXRKMFENXN match TN
XSS — AN 3

R af tet BMRHE S AR, HA RGN EADORRACRS . SR, IXFERR L maten FRAIZORIN TT R LR
o match M if let - [H]FRIREFRARMURR 72 A FRIR LA B G g vit AN 2% 25 5 IR PG 25 (RO ASLAT R 427

B, TTRLAN if let /2 match MI—MEIENE, € HEILECR B ST AT T 20 P A Ho A (E .

T LATE if let AT —/ else o else ij%‘?ﬂ‘]ﬁﬁ%‘% match FIXILH _ ﬁiﬁ%‘?ﬂ‘]ﬁ@*ﬁ]ﬁ], IXFER match R
EAER T if 1et F else o EMZ—TF/RHB 6-4 HF coin MBME N, H quarter FRAHEET—A usstate H. Wl
AT BT A2 25 50 W 1 [R5 25 L0 MA@ M, T DMEFEAE—AS mateh Rk

# #[derive(Debug)]
# enum UsState {
# Alabama,

# Alaska,

#}

#

# enum Coin {
Penny,
Nickel,

Dime,

# Quarter(UsState),
#}

# let coin = Coin::Penny;

# B H#

let mut count = 0;
match coin {
Coin::Quarter(state) => ("State quarter from {:?}!", state),

_ => count += 1,

EE T DM AR if 1et Al else FRiKiA:
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# #[derive(Debug)]

# enum UsState {

# Alabama,
Alaska,

#
#
#
# enum Coin {
# Penny,
# Nickel,
# Dime,
# Quarter(UsState),
#}
# let coin = Coin::Penny;
let mut count = 0;
if let Coin::Quarter(state) = coin {
("State quarter from {:?}!", state);
} else {

count += 1;

WARARKIR B R —MEM maten REER TR HE, 10 if ler WAEVRA Rust TR,
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o i

I Y= |

IUAEFRATE B T Wl {5 RS SR A — R AR FIRE A 8 SR . AT RS TARMEIZERT option<t> 87240
HWINURF R R GRS 1. M S HARN, R DARYE 5 B B L DR EFRE match BT if let
SRR H A IR L {H

R 1% Rust 727 BLLE BESS 16 F 45 M0 RIS E A CRE A IS R I W R T TEARI APT HR A A 2 USRI 728 %2
& ImiRAR SRR R R S8 B e AR 2R T

T TR PRI AN R R APL, B R SIAR B B R P B A I Se T RSy, A IER LR
i1 ] Rust FIRER RAIE
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fiff AR AN 5 ARRY

ch07-00-modules.md
commit a0b6dd108ac3896a771c1f6d74b2cd906b8bcel9

FEARRITT 4640 S Rust FEFP, ABSATBEMUNAL T main BRHCH. FEFICHEERPIER, 4T EAMETFMALNE, RE
REKThRERS BB AL R B0 b o IR B CE N, S — IS B B 5 T . A SRR ILE 2A K
LRI T ZEAIME? Rust H— DML R G LA 30 AT .

FUERIRE A AT IR BB — A RS — 8, T DK sR S G AR UGS M AR RIS B4 R0 ) SRR [ B, A
(module) F&—ME REBSEITE ) dr A4 2 IA], ARF] DO HIZEETE (RE (M) BURNRE (R FEHBLERSNAT L,
R ME SO AR R

o MM mod SCHETAIIHMRER, AL h M B A B AL T A2 R RORIE S, EALLT 5 — A3
o MM FA. WEARBRENHGZAAN . FTLMEM pub SCHETR AR RAAT IAE I 444 [R5 A) L
o use REETRMEHLEBISR A E LTI B DUE T 51 - EAT.

TAVEB— TR R I S R B & — .
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mod A R4t
ch07-01-mod-and-the-filesystem.md

commit 478fa6f92b6e7975f5e4da8aB84a498fb873b937d

FAPREIEL A Cargo B —/NHTHUH RITUEEATME I 2 IR, AT eI — A 8k crate, T2 EIE—NE
crate: —PNHAMN AT EIKIE T NHIH o 25 = BARE TR ARBIE rand BLZIZFER crate.

FRATHE B — MR A — Leid T 2% DHRE AT B B SR A5 BRATR L TR AN R B R, AN E O R BUA TP ) Bk
RS XATE ML communicator - Cargo BRINZBIHE—ANE crate BRIAEFR EHABBUA KT, FrLAERAE — B LSRR
BN --bin ST F5 2R — A

$ cargo new communicator
$ cd communicator

JER Cargo 4E T src/lib.rs A& sre/main.rs. 1E src/lib.rs HERATE R FiX .

X441 src/lib.rs

#[cfg(test)]
mod tests {
#[test]
fn it_works() {
(2 + 2, 4);
}
}

Cargo I T —MEIIRKRH AT EIH, AMEAEH --bin SECIFEQIE—4 “Hello, world!” —#EHIH . £
RELZJGH B super ViRISEH I LNA #11 F mod tests 1EVE, HATRFHIRTAICLT srclib.rs EERIAT.

KAEH sre/main.rs SCAF, FTLAAE vl it Cargo ) cargo run FUATHIZRTE. Kk, FATKEER cargo build w14 R 2%
PR crate HIARAY o

FRA TR 2 ST AR s 5 ARG 11 8 Ve AR [R) D7 v 4L 43 1 A DA S 22 B0

B X

Xﬂ‘ﬂ: communicator Méﬁﬁ, ﬁf‘ﬁ%i}(*ﬁ\m—”ﬁﬁ network E"]*}{ﬁ%, E@,/a’\ﬁ/l\m—lﬁfl connect E@@i&%)\(o Rust ':F‘ﬁﬁﬁ
TEH e EAREEF mod FFUR. 1E src/lib.rs U SLAEMUAA AL F - T 1 ik 224 A«

44 src/lib.rs

mod network {
fn connect() {

}

mod KREEFHIEHABRMRM AT, network , B RAT KIS PR RIHH ) —UIHALT network i 44 %% 1]
o TERXAMFH, HBE—DEREL  connect o WIRMETE network FEHAMHIKIACHD R FX AN R, 75 B4R B4
%Tfﬁ%ﬁgﬁl‘ﬂjl%‘/f HE) 1%35*32 network: :connect() » ﬁ*%ﬂ% connect() o

WATLAFE sre/lib.rs SCAFP RN AFFE 2B, Bln, A — client B, EHA DM connect HIREL IR
1 7-1 TR TR RE G A -

44 sre/lib.rs

136


https://github.com/rust-lang/book/blob/master/second-edition/src/ch07-01-mod-and-the-filesystem.md

mod network {
fn connect() {
}

}

mod client {
fn connect() {

}

A 7-1: network FRIRFD client —[EE X T sre/lib.rs

WAERATA T network::connect PRAKIA client::comnect PAKL. EATRHEA EHTEANFFITIGE, R EATHASHE
5, PAEAIN T AR R,

AT, FOARMTER R —AE, ERNEND SIS srelibrs. SR, X TSRS, srelibrs H%
B ARk o WA LLFE — ) crate 1 sre/main.rs RANERER, IEUIYEE crate B src/lib.rs GBI —FE. F5L b,
W] DL HURN B . 1XG B TR B SEU I, ARG D e SE — 2 AR & B ML . i PR 2 41
ARG T U] 2 FRARRE AN R 4 Z A1 R BN, X T EEMIA ARG, client MEHURIEAIBREL connect FIRETNAE
network 714 A L RAG AT IERE, WiR] 7-2 Fios:

44 sre/lib.rs

mod network {
fn connect() {
}

mod client {
fn connect() {

}

N 7-2: ¥ client BEIRFEENE] network HiHLH

1E src/lib.rs LA, KA mod network 1 mod client FRIFE X B ARG 7-2 FHHIE N, XEH client FLHEAN
network E/‘]*/I\I)\J?:‘Bff;%ﬁ%o fﬂ?fﬁdl]ﬁ? network: :connect ﬂ] network::client::connect IZ[%[ EJ**E'{]’ JX%/I\ connect
B AAE RS, B EAEA R fir 4 25 8]

XRE, MR BIER T —MNRIREEM o src/librs KNG T R IR, 1 H TR TRARKZ R 1R RS 7-1 i)
Bl BUR K 757 505 R I S5 4 «

communicator

F— network

L— client

TR 7= B 7-2 s 5 R IR G5 -

communicator
L— network
L— client

ﬂ%%@]%% 7-2 ’:P, client ZEILZ network EKJ%T%ﬁ%’ Wﬂﬁ%ﬁ%lﬂé&ﬁﬁh Ejﬂﬁ%ﬂﬁlﬁﬁﬁf&ﬁﬁ%ﬂ%ﬁﬁ%, F‘)TLJT/Z
MNFEFGE A S TE R MEICREANT. EBUH 5 S8 58 1R SRR R BRAR AN E (¥ F P 5 R T T A
o FIHIRATX BB EAK G R R FBRANREN LR, 86 MR RSERNEN.
KBS 5 3 HoAth SO F
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PLFERE R, JER AT ENLIURT 7 — N BATIE R ARG : X RSG! AT LA Rust [R5
FERZA L f# Rust TH, XFEEAZETE FIW AT 2 src/lib.rs 8% sre/mainrs 1T o T 250, FATEMR
1 7-3 R IRARAS 4R :

AF44: sre/lib.rs

mod client {
fn connect() {

}
X

mod network {
fn connect() {
}

mod server {
fn connect() {

}

N 7-3: =AML, client < network F network::server , ‘EAITHENE X T src/lib.rs

src/lib.rs SCHE T JZ RS -

communicator

— client

L— network
L— server

R A R 2 R AL, TR BOURK, ReXE LAE SO IR ZE A . PSSR B = it — el
A mod B, [AIN BECH AR B IR . XA TR OB HRS client « network Al server fE—/MEEHEM
sre/lib.rs fil HIFBNEATE TRISCF.

B B client BERIAIGEINAA client BERFH], IXHE sre/lib.rs B EERIIZE ARG 7-4 Fos:

X441 src/lib.rs

mod client;

mod network {
fn connect() {
}

mod server {
fn connect() {

}

A 7-4: PRI client MEHRE N AEIR S W B LE sre/lib.rs
KERAIR FEE T client Bk, NdEAIEREHAT 7505, EEIFT Rust £ client BPIEARH T RS —A
/?HE)‘(1UEEE/HEEO Tﬁ%/ﬂlﬁwﬁ, mod client; ﬁ‘%%%

mod client {
// contents of client.rs

}
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TR BAE 75 RN X AR 42 AN S . 7 sre/ H FBIEE— client.rs S, BETHFEIHFMABLTANE, E2lb—
5?&%3@5@ client T;EZEEEPE’J connect @i&

CAH:44: sre/client.rs

fn connect() {

}

HEREAN M FHATE D nod A FUNCRLE srodibrs FEAMA mod AT client BB, IXASSCAUALIE
fib client MEERLAT . WIREXEINE—D mod client , HAZETL client FERIGHINT — UYL client FITHE
!

Rust BRiA R HITE sr/lib.rs RN . WERABET I H NN 2 300F, RATFE EAE src/librs W5 UF Rust 2 F R A SO
IXFE AR N4 mod client 5B E MAE src/lib.rs M ANGETE src/client.rs R IA

WA, —VINAZAER TR TR, BARSH i 0{EM A cargo build MANAE cargo run PRINIXAE—/NEE crate 1A 2
ZHEH crate:

$ cargo build
Compiling communicator v@.1.0 (file:///projects/communicator)
warning: function is never used: "connect’
--> src/client.rs:1:1
|
| / fn connect() {
[ 13
[
|
= note: #[warn(dead_code)] on by default

warning: function is never used: "connect®
--> src/lib.rs:4:5

v b

|
|/ fn connect() {
|1 }

[

warning: function is never used: "connect®
--> src/lib.rs:8:9

/ fn connect() {
|
|

XE S IRIERATE AR AT R . F AT A0 BB, EARTRHR MM pu 8T R 35 2 e
ile S aR, AR ES, ?idl]E’JIﬁHﬁE’"J%ESZIJJﬁwo

NHAEAAR R R network  BEHUSRHREN 5 ORI MIBR src/lib.rs - network AL YA IFAE A5 W Je i b —AN 43
T BRI

X441 src/lib.rs

mod client;

mod network;

P W sro/metwork.rs SCHEIFRIN IO TR N4
44 sre/metwork.rs

fn connect() {
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¥

mod server {
fn connect() {

}

TERIZ ISP AR T — mod B KAEFABAIGE server BN network [I—T ik,

IMAEFFIRIEAT cargo build o BRI ATIRATE TG EEIRICE 7 — M server o FUNIXE TR — W5 &1
Herp it —— H AT AR TSR I R X B 4 2 SO R SRS A E H T o R BT 4 SR 2 B R . X
src/network.rs R —MEHMGE mod server; i server FLHRLIKIANZ:

444+ sre/network.rs

fn connect() {
}

mod server;

B QR sro/server.rs SCAFIFEIN TS BHEIUK server FEBRLI N2 :

444 sre/server.rs

fn connect() {

}

M2RIEAT cargo build B, ZHILUIRE] 7-5 FFT B E %

$ cargo build
Compiling communicator v@.1.0 (file:///projects/communicator)
error: cannot declare a new module at this location
--> src/network.rs:4:5
|

4 | mod server;

| AAAAAA

|
note: maybe move this module "“src/network.rs’ to its own directory via "src/network/mod.rs

--> src/network.rs:4:5

4 | mod server;

I AAAAAA

note: ... or maybe “use’ the module “server® instead of possibly redeclaring it
--> src/network.rs:4:5

4 | mod server;

I AAAAAN

™ 7-5: 2R server FHEILEEHE] sre/server.rs B H I 1R

XAME RV A REAE XML B H 7 B — AN H48 Y sro/network.rs ] mod server; 1X—4T. &K src/network.rs 5
src/lib.rs TERELE T TH AR 4882 0 13z DL B X 2 At 4 o

B 7-5 HIENH) note L ERAFFAIHBIN, FOVEIRM T —SBABER VR HRAE:

note: maybe move this module “network™ to its own directory via
“network/mod.rs”

FATAT DL IR TP B 2484 T AN 2 4k i A 2 1P SR R 44 ST A
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1. A network 1 H 3, X2 4 7
2. % src/metwork.rs 5 FH & K network H S - By 4 N src/network/mod.rs
3. BT sre/server.rs #5) 3] network H %

IR AT IR LD BRI a2

$ mkdir src/network
$ mv src/network.rs src/network/mod.rs
$ mv src/server.rs src/network

IMAEMRIEAT cargo build MITRRFIRIZEE (BEAADAEEY) o« BEEBRIIAA REERIR S RG] 7-3 AT A RIS ERTE
src/lib.rs HRI 584 —FE:

communicator

— client

L— network
L— server

XL R SCA AR R L T A SRAR XA -

}— src

| | client.rs

f— lib.rs

L— network

|
|
| I— mod.rs
|

L server.rs

M4, HIRATHESLEL network: :server FIHRES, A4 HAAUE sre/network.rs U B4 X sre/network/mod.rs SCAHEE
B N AR network: :server  FIAREGIN network H %1 src/network/server.rs SCAET, TIASEERE network: :server 15
PAEHL B sre/server.rs g ? SR FZEUNR server.rs SUAFALE sre B4 Rust SEABEHIE server %52 network [T
o N7 X E Rust TR, IERATERE—TNTHEEWOTERM S AT, HurAE AT srelibrs

communicator

f— client

L— network
L— client

XA T, R IX =AML, client . network 1 network::client o HIEI%IE 5 _E BT 45K HL R B S S 4 b
R BERIRE, ST client BEERSGIE sre/client.rs. XFTF network (bR, I sre/network.rs. {EJE4 N RARE
H  network::client MEHILENE] src/client.rs CAFH, AT OAEGIE T, SMBUZM client BEH! WHHE client
network: :client [KMRAZGESALN src/client.rs SCHE, Rust ¥ M AT X EEARALZJE T client M6/ network::client o

Ft, NTH network FEERLIJ TR network::client IEHNFE|—ANLMFAH, TFEN network HBEHFIE—AHFEN
src/network.rs Ao B network FRIRFACHIDR:HEN sre/network/mod.rs XA, i FAEERE network: :client KA HE D
HISCA: sre/network/client.rs. IRAETHZ [ src/client.rs RIS Z TGS A IE B T client AR,

BRI 2R G U

RS — T 5 30 RIS

o MR foo HIBELRBLE TR, BIZRE foo IR WA foo.rs KIS
o MR- foo MIELCE TR, FZH foo M BIAAMIEL foo/mod.rs IS AFH

RENEH T (RED |, TR foo MU — DT R bar T bar WA T, W sre B3RP RIZA T SC
G
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— foo
| f— bar.rs (contains the declarations in foo::bar’)
| L— mod.rs (contains the declarations in “foo , including “mod bar’)

BB S MRHZAEH mod  JSHETTE ST SO LA
ERR, BATHE T puo KEET, FFERmIRLES
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fEH pub PR AT L

ch07-02-controlling-visibility-with-pub.md
commit 478fa6f92b6e7975f5e4da8a84a498fb873b937d

PATEIL K network FI network::server HIFCHLS; HIFE BN E] sre/network/mod.rs Fl src/network/server.rs SCAT: iR T 7~
7-5 FHIERIEE . B,  cargo build RESIGEIRANIMIIE, ANEMAA —LEEFL, XK
client::connect + network::connect %ﬂ network::server::connect Qﬁ%ﬁ%ﬁ¥§@tﬁ£kﬂ:

warning: function is never used: "connect®

--> src/client.rs:1:1

|

| / fn connect() {
2] |}

|

|

|~
note: #[warn(dead_code)] on by default

warning: function is never used: "connect®
--> src/network/mod.rs:1:1

1| / fn connect() {
2111}
[

warning: function is never used: "connect®
--> src/network/server.rs:1:1

1| / fn connect() {
2|11}
[ 1~

IRt 2o HBUR LR R A5 R ? ST TRATRE )2 — N, e RO B 28 B R, A —E Z4H 5 &
L PTUARIZIH O connect BRBREARMMN . SIEENTHIE SORTE T4 — DI E AR HEATE M.

NT BN AZXAFEF BT XS, 2R S —ATH P EHEA connect i, MWAMTRAEAT. Ak, @itel
B EIX LAY sre/mainrs XA, TE5FE crate A A 1) H A0 —A~ k] crate:

444 sre/main.rs

extern crate communicator;

fn main() {
communicator::client::connect();

¥

i/ extern crate $82¥E communicator FF crate 5| ANBIEHK. BATHAIIEE S WA crate. Cargo N sre/main.rs J&
— N3 crate AR SCHE, SIAFRILL sre/lib.rs AR SCHHIPE crate AHIX 7o XAMRERAETTPATIUE R W G
S DIREAL T % crate H, T 3 crate f# XN crate. EITIXFH TR, HABFLFE AT DUE IR ANE crate, X2 MR
U H)5%7E B (separation of concerns)

M—AHPE crate AL A ANEE  communicator FEFNER, FRATEIEE M ITE BERESL T —AN 5 crate [7] 45 A
#,  communicator o XANTHEMIBLEAEFR N crate i FRIEEL (root module) .

S ANE B B RIME R H B AR AR B AP crate,  extern crate WNZA FARAEEL (k& sre/main.rs 58 src/lib.rs) o
B, TETBE, FRATHUT DR TIZ BEHRAE 5] F 4 crate FAHIIRT .
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AT —HEH crate NS IELF R T EF  client FEELH connect BREL. ZRIM, 44T cargo build 27EZ AIMIES 2 5

error[E0603]: module “client” is private
--> src/main.rs:4:5

|
4 | communicator::client::connect();
|

AAANAAAAAANAANAAAAAANAANAAAAN

g L X VR THAT client BEHURFAA R, XL TRLLE & FAELS TR Xt JATEE —IXFE Rust =R 30 3
N (public) M AH (private) FIMES . Rust FrATEHIBRESZRAR: BT H QMR o X e q
e RAE H O PN AE R, PO A 52— VAT A UK ARD, Rust 23% 55 UERR HOR B
.

. Eﬁiﬂ]iﬂé% /M% client::connect E"JZ@&?‘:}/A\%: Iﬁ[ﬁglﬂfﬂﬁu crate *E@@%ﬁlﬁ)ﬂ%ﬁﬁﬁﬁy @ﬁ*fﬁfﬁﬂ%%%im
2VH K. W HARC A L Rust AITE T KBS STERR P IO A o DUZEX AN AT RE A B8 B 1 #hEEFT F 75 Rust
A REL AP Fith. UREIBPARICNAH, Rust AHEREIEFRT B B # A I5 1LE & RACR AL
Mo

PR R BN A

7“37%1)1’: Rust 4%1%]@*5‘167’3/&%7 E?ﬂ%ﬂ‘]ﬂ%iﬂﬂ pub 5“%%?0 fm?’f&1l”g§ﬂﬁ?1@§ client::connect ﬂi%ﬁfﬁfﬁﬂ"]
iy, DA crate ORI client RAENY” MIHTIR. BB sre/librs i client BRAA:

44 sre/liburs

pub mod client;

mod network;

pub HIE mod AT FEIREIRMIEE:

error[E0603]: function “connect’ is private
--> src/main.rs:4:5

4 | communicator::client::connect();
| AAAAAAAAAAAAAAAAAAAAAAAAANANNNN

EFF BRI R G, AFEPEIRE S BRERRIE (FTREATRET R BMEBH—) « HMiRE
BH“BREL connect AFH I, IAILIRAIMEL src/client.rs ¥ client::connect WBLNATE:

444+ sre/client.rs

pub fn connect() {
X

ﬁ*?ﬁti@ﬁ cargo build :

warning: function is never used: "connect’
--> src/network/mod.rs:1:1

|

| / fn connect() {
2|11}

[ 1~

|

note: #[warn(dead_code)] on by default
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warning: function is never used: " connect’
--> src/network/server.rs:1:1

n connect() {

> w —h

1]/
2 ||

(.
%1%@@7, 9%? client::connect ﬂi%}iﬁfﬂﬁ’]”%%{ﬁ%?'

RBAE AT I A SR BRE TR BRSOV A A1 WERAR A A LR ESON A APLI— &7, ARPE IR
e 5 T RE A AE SRR PRI LA AN 75 2O T DL R E AT, X TR B R bug 1, WRARKINIAS O BR
T PRER A XA R A

MREATIOFE AL, FSE A E BN R BAEAE RN crate 2 API 1—#84, FrALBATHIGEHARICA pub FFZRERIAR
M55 . 0L src/network/mod.rs 9 :

A4 sremetwork/mod.rs

pub fn connect() {
}

mod server;

FFG AR -

warning: function is never used: "connect’
--> src/network/mod.rs:1:1

|
| / pub fn connect() {

[ 1}

[

|
= note: #[warn(dead_code)] on by default

warning: function is never used: "connect®

--> src/network/server.rs:1:1

n connect() {

BN network::connect BN pub T EATIIRIF RN T — AR BB E S . X & FONBEEH I REUE A G, A
@é&ﬁﬁﬁ:ﬂ‘] network *ﬁﬁ%fﬂjﬁ}%/&ﬁﬂ/‘]o ﬁ@?ﬂaﬂl%ﬁﬂﬂl‘ﬂ%@ﬂlﬁiﬁﬂ’ﬂy ﬁlﬁ client::connect ﬂ‘]ﬁﬂ'{l}%%ﬁﬁl‘[’ﬂ?\ﬂlﬁ
K. FATFEB L sre/librs ik network HAEABK, WIH:

44 sre/liburs

pub mod client;

pub mod network;

BUAE SRR, TR 2 T

warning: function is never used: "connect®

--> src/network/server.rs:1:1

n connect() {
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= note: #[warn(dead_code)] on by default
Rfl—AgsE T S EaH s sreng!

AN PR

SRR, AT BRI A LA R -

LR —ANIUR AR, EREBUE R SOBREERS iH]
2. WER ARG, B R BRSO R S AT T AR B i)

A 7 Bl
LRAVEE B LA LN TIEALET . QI AFRI D SEAER T 19 sro/lib.rs $i 31 7-6 AR

A4+ sre/lib.rs

mod outermost {
pub fn middle_function() {}

fn middle_secret_function() {}

mod inside {
pub fn inner_function() {}

fn secret_function() {}

}

fn try_me() {
outermost: :middle_function();
outermost::middle_secret_function();
outermost::inside::inner_function();
outermost::inside::secret_function();

Bl 7-6: R MAERBHIGT, KR ALK

FESARG IR LLABD /T, FEW—F tryme BREUWUR—1T7 2. AP HRERBZEHN T, KGR
TR T AR I IR !

(VRERTRPS

try_me BRECALT-T0 H ARSI MU outermost [RIBEHLZFAA N, AL H —2RATEMMBLH try_me BRERVFVIIF
outermost fﬁﬁ%, 7'\] outermost ’fiﬂ:i—'lﬁﬁ (*E) Tﬁﬁ%, try_me 1’*_7,75'—:0

outermost::middle_function E@lﬁﬁﬁ%lﬁﬁ]ﬁ‘]a 7‘3 middle_function %@ﬁﬁ/‘]’ ﬁﬁ try_me ﬁﬂ;@ﬁc*ﬁﬁ% outermost U‘J_I‘Dj
middle_function o ARHE b — B MFLINFATAT LA XA T 5 1) .

outermost::middle_secret_function El"] 1@%%@5}2*4‘%%%1& middle_secret_function /\EII;/T‘[\ﬁEq’ Fﬁ Uﬁﬁ:,—% (ﬂ\ﬁ
|~t[:) %J'EU‘JJE%Z T o *Efﬁﬁ%ﬁ%x% middle_secret_function lfl':] é’lﬁﬁﬁ%ﬁ% ( outermost IEé) ’ ﬁx% middle_secret_function i—']
[ilE: NSRS

M inside FIBEHURAAA I HBA THR, Frele RBEBCA AT outermost V7lHl. IXFEIAE try_me BRECARVFHH

outermost::inside: :inner_function EE outermost::inside::secret_function EF‘E"]{{EJ*/I\G

B U R

W
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REA B RAATEESE L. ERFHENIZH, Fl - FeEfmAEeEEaR, EERFEEERETHE
X7, IS ERA RN E R A

o WR inside BEFLEANHHI?

o MR outermost AEAFMIINMN inside EFAFI?

o UWIHAE inner_function PRI A i ::outermost: :middle_secret_function() ? (FF LIPS B 5 A MR 46
SRR )

THRER BT 2 S R B A e AT
FROR, AEAVE— T use REETFIEIITINAEHI,

148



149



SIS R A i) 4%
ch07-03-importing-names-with-use.md

commit 550c8ea6f74060ff1f7b67e7e1878c4dal121682d

FAICE PR T Qe ff AR FRAE AT 0 —58 4, RIS IR, WoR) 7-7 FFTZRIY nested_modules BREX
WA

A 44+ sre/main.rs

pub mod a {
pub mod series {
pub mod of {
pub fn nested_modules() {}
}
}
}
fn main() {
a::series::of::nested_modules();
}

B 7-7: L TE A AR P IR B AR R R FH PR A

BOARAT L, 46 B A e A IRE A PR T RE S AR R TUAC . T SE Rust B — /MR (S IX LE 1 F AT B v

fEH use JCHETRE A FRFAANEH B
Rust 1] use JHEFRER VRS ZE I B BT 26 FOBEER 5N B 24 i (e S, S8 dhoy sUnT AR T K R B0 A . X
=AM a:iseries:iof FRELS AN —A k| crate (IARYE FH IR 51 ¥
Y44 sre/main.rs
pub mod a {
pub mod series {

pub mod of {
pub fn nested_modules() {}

}
}
use a::series::of;

fn main() {
of::nested_modules();

}
use a::series::of; Jzﬂﬁ%f%%%ﬁ%fﬂgglﬂﬂ of *ﬁﬁ%ﬁﬂ‘, Z:“"Tfﬂ%%¥[% a::series::of Eﬁ’/féy ﬂuﬁ%ﬁ{fﬁﬁ
of o

use FREET IURRE FBERGI AME RIS BIFA SR TR SN . ZHR A AR ZHA nested_modules FRELN 1)
ﬁﬁ%\ﬁﬁ%ﬁk of: :nested_modules -

WAT LR R B B SINBE I, i IR AE use P E RAUNTT

pub mod a {
pub mod series {
pub mod of {
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pub fn nested_modules() {}

}

use a::series::of::nested_modules;

fn main() {
nested_modules();

}

RAFAFBA TR LA B AT (A BRI B4 51 R R 3

PR S MG —RE A T St dr A2 (B), AT LU use SREAMZEIIA o S TAEMERN use BA), AR

— A BEEFALADI, W DERG RS S E S RIIBEENT, Bk

enum TrafficLight {
Red,
Yellow,
Green,

}
use TrafficLight::{Red, Yellow};

fn main() {
let red = Red;
let yellow = Yellow;
let green = TrafficlLight::Green;

BAWIRA Green HRTEE T TrafficLight mAEE, FNIFEELE use BATEE Green o

fE S glob Kt Fir A7 44 51 A A H 38

NT VR EA i B 230 TR ZRRESIERSE, WRMER « ik, XFON glob i54F (glob operator) o 1XA

15K — A MO BT B 5N RIS B e e — —F128 R

enum TrafficLight {
Red,
Yellow,
Green,

}
use TrafficlLight::*;

fn main() {
let red = Red;
let yellow = Yellow;
let green = Green;

* 2B TrafficLight i 445 AR AT IR SINAE RS RSP IR glob: EATRIIER, (HEHE

Z T HUHI A 7T 3 B 4 3h R

i super Vi) A R

e TN

IEMIATERAER, BRI —ME crate I, Cargo M —1 tests #HL. BUELRIREANT AT, £

communicator WLHH, FTHF src/lib.rs.

44 src/lib.rs
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pub mod client;
pub mod network;

#[cfg(test)]
mod tests {
#[test]
fn it_works() {
assert_eq!(2 + 2, 4);
}

Bt BB, ARG WEIERAZ AT VR T A tests AUBIHURWILARBILL, R
AU it works [FIBREL. BIELELE—LERFIRTEME, tests AR F I —AEIE FrLAFRATB 2 REME
FERABIZE:

communicator

— client

F— network

| L— client
L— tests

{ﬂﬂlﬁ%?ﬂ?*ﬁ@ﬁﬂ?—*E‘]fﬁﬁgl—ﬁﬁ?ﬂ—:ﬁ@, Fﬁultﬁaﬂ]%lﬁﬁ it_works @?quﬂl}?ﬂ)ﬂ client::connect I%li&a Eﬂﬁﬂjlu?fz:{ﬁ%
WEAT I DI RE . IXIEA R LAE:

A4 src/lib.rs

#[cfg(test)]
mod tests {
#[test]
fn it_works() {
client::connect();

}

ffﬁﬁ cargo test ﬁj’é@/f{EUlﬁ

$ cargo test

Compiling communicator v@.1.0 (file:///projects/communicator)
error[E@433]: failed to resolve. Use of undeclared type or module "client”
--> src/lib.rs:9:9

9 client::connect();

AnAAAA Use of undeclared type or module “client”

GiFERM T, NN AR? HA T EAL sre/main.rs FFER:  communicator:: B T HEGHT, FNIXHEEERE
communicator J% crate ZV\]B‘L %ME‘JE%%@%WH?%W&&E@: TEIX A2 tests o ﬂﬁ*ﬂ‘]fﬁﬂ&l‘?ﬁ/‘% use &
A, BERIEANT crate IREEHE . FRATHY tests MEHLTEE crient FEBRAL T HAE A !

ﬂﬁﬁﬁﬂ@ﬁ*ﬁﬁ%%ﬁ\%m*Ei&*éﬁ’ﬁ%ﬁb L;HEE tests *%ﬁ%qjﬁﬁ%iﬁ)ﬂ client::connect BRIHEINE? 7E tests FRBRLAT,
BT AR S F XUE 52Kk Rust 178 FATTAE 22 AR BEHIT 46 7 571 HH AN PR 12

::client::connect();

AT LMER] super 7EZZ0H ERBIHATRLN £ — 0B, WF:

super::client::connect();
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PRI T IR LR A A 22 KD, AT B B Z ISR, SR ST i 8t & B AR K
To FERREERELLT, (HH super SRIRHUCAHTHIR K FIGBEHGE — NP i$ER. B L, SRR PR Z T 1€ 1
MAHRIFIRII AR, A2 2@ B 3l 344 B0 At fr B R B HES IR, B2t i R R 2 1T (B2, It IEs =
WRICHER 1 o

ER—NNRF R RBAEARME super:: HEEBMMA, NIRESE W MRERIZA B GIFEE T: use ! super:: [
DIREEUE TR use MUBRAR, HHASFAEXT T ARASTH T A2 AH G TSR ER .

?‘SUHS, %%UZE'E?‘:E tests *ﬁﬁ%v use super::something %ﬁmﬁ@%&o Fﬁufﬂu&ﬂ@{mﬂwﬁ%%@%%ﬁﬁ

X441 src/lib.rs

#[cfg(test)]
mod tests {

use super::client;
#[test]
fn it_works() {

client::connect();

}

ﬁﬂ%ﬁ%\l@ﬁt cargo test , {ﬁ!ﬂiﬁ#—&r%@ﬁmﬂfﬂﬂﬁéﬁ%%ﬂjE’J%*‘E‘Béﬂf}é}%

$ cargo test
Compiling communicator v@.1.0 (file:///projects/communicator)
Running target/debug/communicator-92007ddb5330fa5a

running 1 test

test tests::it_works ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out
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o i

I Y= |

PERESR T HZTS R OB FIFEATR AR A S /E—&E., By IbAT SC K IH — MR A AP R
BRI

BRR, RRANEE e R AR S H U R, AT DR A e A9 5 s i f AT
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D REE S gt

ch08-00-common-collections.md
commit 54e81980185fbblad4cb5a18dceldc6deeb66b573

Rust SRif A 5 — RIIBAR N & (collections) HIAEHEAH AIBAREE . K r HAL Bl KB AE — MR E 1)
B, PEEETUUEZME. AFETAERNBANITHARY, KL MEIR ML LR, XRRE IR
o A7 g It NI F LT CLREE R P IS AT KB . REFEE S A B AR RE AT, TONTAL I3 5 £
FIEREA MRS RN KHIERE . X —F R, FATHIEMR T #E=E Rust B2/ P Z AR A
e vector LA EAT—MRE —MBAHE— RV HE TR RIE
o TR (string) R DTFAHES. RITLHRIL string KB, ALEARZRATHEREAN T #.
o 1545 map Chash map) RVEAVEME S —AMFEE M (key) HHIRIE. KRN map 158 F 800 4544 (145
SE SEHL
X T AR e PR R HAR R R SR &, TE R 1.

AV IR QUM ST vector. 45 # FIIG A map, LARCEATEHAAH .

156


https://github.com/rust-lang/book/blob/master/second-edition/src/ch08-00-common-collections.md
https://doc.rust-lang.org/std/collections

157



vector f K7 — RV HIE

ch08-01-vectors.md

commit 550c8ea6f74060ff1f7b67e7e1878c4dal121682d

RATEH BN — DR vecets , WHEFRA vector. vector VFIRATE— AN B KIBEE S E S T—ME, &
FE P AE TR B AR AT MU HES BT FOME . vector HBEREAFARRIZERUMIME . "ENEIE — RAIIHIS R AR LA, #linscrk
W SCARAT BRI 4 R 7 S AR A

& vector

AT RIE—ASHHZ vector, FTPLA vec::new BRAEL, 7RI 8-1 FiR:

let v: <i32> = cinew();

Al 8-1: FrEE— AN vector KAFAE 132 RAYMME

R BRAIHIN T — B . BOAERA MIXA vector T AMMEMME, Rust A KITERATARZ ARG A LT KT
o KR ANIFHEZEN . vector HNZ LI, 5T E W RBIAXRA SRR el BHE, RS
ZUERIARE vec 2 NHIFRAEFESL ALY, E R DIFTRAT MM, T2 vec FFHUEARREIRMNS, AARMA T
IAES . XEEAIEUF Rust v XA vee WA 132 RAAITH.

TEFESERRIARAS HF, — B Rust SR AT AR ZEAZ 0282, B DRI D 2 75 LR Se 8Ty At . B8 LI A2
i FVIEEESRBIE— vec » TTH N T HE Rust IR T vect 7o XAZESARIEIRAVIZBEIE RN —AH vec »
w82 HE—AEME 1. 2 M1 3 M veccis2 :

let v = [1, 2, 315

A 8-2: FrEE— AN EHIMEM vector

FONERAIIRAE T 132 RBMYIIA{E, Rust AT LAHEWTH v MISETR veccisas , RIMSRENEMBIA RN . # FRitk
BAVEF B — 1 vector.

B HT vector

X W — A vector I FAIHIEINITEK, FTUMEM push J7i%, WoRHl 8-3 FTR:

let mut v = tinew();
v.push(5);
v.push(6);

v.push(7);
v.push(8);

il 8-3: fHH push 7 vector SEIME

W =m PSR A R R, WRE SRS R B HE, DAUEH] mut SREETREHTIA. AR HIPTA AR
132 JEAUHY, T H Rust MARSEECi b dnsb Iy, PR veccizas HEfE.

EF vector BN S EF LA TR
AN TAEATEHABR struct » vector 78 H 2 HE AN 8B, W) 8-4 FTksid: -
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let v = [1, 2, 3, 415
// do stuff with v

} // <- v goes out of scope and is freed here

™| 8-4: JEIR vector MIE TG R TR Ab4k 35
Y vector i EFI, rAHNBFESHER, XRREXBCESHBEEHEEE. XRELRIEFEMN, Ad—H
FRUE(E A vector TR, BB AEEERT . Nk R !

2 H vector [HI 0 &

BUERFE I B . BERAIEISE vector T, R ORIG— D EAF T T UATEHCEA TN N A . AR5 vector
R O T NS R BTN T, B TR X L R IR Bl A R R

-1 8-5 &R 1 V5 vector H—MERIPIMIT, RIEEIE et T7ik:

let v = [1, 2, 3, 4, 515

let third: &i32 = &v[2];
let third: <&i32> = v.get(2);

52 8-5: R GIEVEREL get J7IERVTIA vector 7T TR

RPAWATEEEIITT . 5, BAMEMRGME 2 REBEE=AuK, RERM 0TGN, Kk, ZPDAFK
PR =A TR AN A & M1 BEAEIH; SEMEN get TIEURSUEANSEORIERR A

Option<&T> o

Rust A P51 TG R 75 R R R AE AT DA £ a0 T 40 3 24 R 5HEAE vector THA X RUERIH L. 01T, ik
BATERWRA — M LA ITCERK vector #5257 M2 514 100 RN AP LT AR, Wi7R il 8-6 fiizn:

let v = vec![1, 2, 3, 4, 5];

let does_not_exist = &v[100];
let does_not_exist = v.get(100);

A 8-6: ZR VG —/MEE 5 AN ICE N vector 1R 5] 100 4 KGE

BB TRBA, RIS TH—A 11 77 B DAEERITTRN Rust 8K panict o XANTHEEEA
FEF NN UT A vector 45 R IITCE & — AN B ARG DL, XN B2 R R 1 352 o

M get TRIEMARIE T — NSRS, EAL panic TIZIRE] None o /R I vector YEF R VT 148 T IEH
TEOLIKI T LA R A F e o BEE RIS T LAAT AL B some(8element) EX None (W4, WNZE/NFETHEMIFE. filn,
A RERIRT H P A 8T IR ENTAMEBA T — D KRBT IR AR SR None fH, ARATAE IR
Hil vector JLE IECE I FUTR EA TN — A RIE - S8k R i N B 3R 0 SR e 7 35t ACHF IR 22

FeREIH

— BREFIRI T —ANE M5, AR T 8 S 3T S DU Z 9 1 00 B BURIS FH R £/ vector P 25 173X /> 5] A
AT AR S| R EFE R B2 — T ASGELEAH R E F S8 (B i A2 A8 rT R RS AT AR 5] F R . X ASEEUE H F o Bl 8-7, 24
BATRELT vector 55— TG E FIAS AT AR 5] FH 240 7E vector KB IN—AN TR I %, XTI :

let mut v = vec![1, 2, 3, 4, 5];
let first = &v[0];
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v.push(6);

B 8-7: TEA vector IR T A RIS 1) Bt i — AN Je R

G g XM R

error[E@502]: cannot borrow “v' as mutable because it is also borrowed as immutable
-->

|
4 | let first = &v[0];
| - immutable borrow occurs here
5 |
6 | v.push(6);
| ~ mutable borrow occurs here
7 |
8|}
|

- immutable borrow ends here

1l 8-7 H AR E R MAZAE S IEAT: N A — A TuiR I 5] I & 500 vector 45 R ? AN REIX A MBI 2 T
vector () LAET7 3. 7E vector HI45 RIGINE TR, FEECH LW = EH A A TR R ST ER T, AR
RO BUH AAF IR E TR VBN . X0, 58— NI IS IR 0 7 oR U A A7 ol PN BELLE R P
NIZFERDL -

R KT vecer> FRAUWTE ZSLILNTT, {E hetps://doc.rust-lang.org/stable/nomicon/vec.html £ “The Nomicon”
I 7] vector T[] JTE

I RAR BRI YT 7] vector AR —NITER, FATAT LR A RITTRMEREL R T — XK — DA . R 8-8 RoR
TUNAIRER for EFFRIKMR 132 (MY vector PRIEE—ANTCER A AT K AT B

let v = [100, 32, 57];
for i in &v {

{3, 1);
}

Pl 8-8: I for JEMI T vector G E HFTEN

AT LU [y AT A vector BIRE—DICER K AT AZ 5] I LMERESCRANAT. 7<) 8-9 K] for JEMS4RE—ANILHRIN se :

let mut v = [ ) ) 1;
for i in &mut v {
*i 4=

¥

7~1518-9: 3 JJj vector H It H R AE 5]
NT TR S| HETRR IR A, TR = BB S AE RS HEER (+ ) R 1 FHE.

il MO R At A7 2 P2 2

FEAZRITTEG, FATRE] vector RAEMAAN FIEBURIE . XARMATIER; AN A FEME— RIA R RER
o SRR, AR I HOE SORR RIS T, i LA 24 75 ZEAE vector H A7 AN RIS, FATRT LhE SO A
I — s
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Bt BAFRATEZEN R TR AT P RIUE, WX TRE S5 8T, FEEENE, ERRRTRE, &
AITATLAE SC—MA2E, LA AP TEOR S AN R R KR, ) IR T A SR A 2 R A e S AR AR R ST, TR p 6
M, AT DL — M ESE K vector, IXAEIRZMBEMS b A7 AR AME T M 8-10 Jos 1 H I

enum SpreadsheetCell {
Int(i32),
Float(f64),
Text( )

}

let row = [
SpreadsheetCell::Int(3),
SpreadsheetCell: : Text( ::from("blue™)),
SpreadsheetCell: :Float( Vo

R~ 8-10: B X —HeEE, LMERELE vector FAFHUAN F] 2R AL ) B

Rust 7E 4 BBl 6 IR (K A58 vector HR2RTUI R NTEF & T BANE A BN TR IR T EZ D NAF. B AR
PLHER B EE XA vector FF RRVFHA 28T . 4051 Rust fo¥F vector 7T & A, A 5%t vector JTE R PATIRIER —A Bk
ZANRTNE A W e St A R HHAMESIMIN match FWRZE Rust fE7ES BT BUARAE S 2 2 KB BT A AT fe 5,
TEANES 7S J B AR o

G0 ARG S R 7 I AN B D) e s M 08 18 47 I S AEHE vector T 8, MESEIARBITAE T » Mk, FR0TLAE A
trait X%, FH-LESPRE.

PUERAT TR T —AEH] vector IR M7, B REERMEETD vec & AR Z HAS Tk APT 304,
B, BxT push ZANEH A pop Jiik, ERFERIFIRE vector M —MICER. EBATME T NEGR

. string !
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TR AL T UTF-8 ifS i SCAR
ch08-02-strings.md

commit c2fd7b2d39c4130dd17bb99c101ac94af83d1a44

FNHE AT — TR AE, AIRELRITERAM TS . AR 255 Rustacean /T3l # 24 R4 1 90,
RAMT=J7TMANERS S Rust 0 T# (R R EE LT REAVER, FAE 2R 2T BT ER BT N B IR H 45
g, DB UTF-8. JTAT IXLE4E A R T2k H HA i 35 1 R AOFE Y 5t ) BE AR A 1

T LA A R, O R T OS2 I PRSI, S AT AR SOARY, X8
PR TSI, (0, BATRVEE) sering STBESEATHEALTAA BRI, UGN, EHMBIN.
£VHE string SHMIET—REMMIT, PINET] string RALIRN, BT ARFPILR scring BHETRIT
.

Mo s a5

FETHIRIRNIZ LT T2 7, BATTEW R — TR 7R & IR Rust B0 5 h A — Ry 77 28
B str, TR slice, THH DMAEFAMBAHI, estr o BIUBYERT F45 5 slice: EATE— LA T7E R ALY
UTF-8 &k 745 eh Ba i) 51 o Ledn 54 & (A il A AR AR e ) — bl i P, 5245 5 slice o itk

FRAE string MIZSELR BARMEPEIRELNT, TRAE S OES Y, ER&THKN. T8RN, AMAMN. UTF-8 4whY
B 2580, Y Rustacean 113k £ Rust 1) “FFF VI, ENTEFEIENRZ string FIFFFH slice astr 8, AN
RSP Z—. BRERNGTNEREZRALT string 1, DX FEA B Rust bRk T ZE/M,  string FIFERF
£ slice #/2 UTF-8 g,

Rust br#EEPIEALE — R AN HAD F/F 8 288, LU osstring «  0sstr «  cstring A1 cstr o FHICJE crate BEE SR L
FEAF AR B IIERE. 5 *string / *str (A A AL, BB IR B BORI ] (5 2844, it an it

string / &str o IXEEFERT A RAAEGE A IS B AR IE R AT ReA A o AR T A1 18 HAhix s 435 e 27
HH APL ORISR 2 00 T M e LA R & BiE &5

BT AT R

RZ vec WTHNHRIELE string TEFERTH, MEL new MEEIEFFFEITM, WoRfl 8-11 Fis:

let mut s = tinew();

) 8-11: HiE— T string
DO T AN s ISR, B AR BA ) h R A
RS AYIAEEE, POV A XA /. ik, WRMERA to_string J7ik, EREAITATATSEIL
T pisplay trait (A, FAFRFEAEHA L. R0 8-12 JR7R T FAMI T
let data = "initial contents";
let s = data.to_string();

// the method also works on a literal directly:

let s = "initial contents".to_string();

A~ 8-12: [ to_string JTIEMNFRT R FHE G string

ﬁlﬁﬁ’ftﬁ%%'@@@/ﬁ\ initial contents E@?fg'&;o
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@ﬂuﬁ)ﬂ String::from @i&%%?fﬁ%?[ﬁ]{ﬁﬁﬂ@ String o %WJ 8-13 EPE@{&E%{&E%%IHJ?@?H to_string :

let s = ::from("initial contents");

B 8-13: i string::from BRELMFERFE ZHAEOE string

KR FR RN 2, XRARSAFEKMH TR H B APL Al bk . TATF R RREAAES R, Fd#Ea A
Rzt FERXAMGITH,  string:ifrom M to_string M T S8 RAHRIM AR, BT LAGR gk Bl i XUR R T

TR A UTF-8 45, BT LR DA & AR 0l UL T R i, sl 8-14 k.

let hello = sifrom(MeSde WL
let hello = ::from("Dobry den");
let hello = ::from("Hello");

let hello = c:from("ni?y");

let hello = ::Fr‘om("W");

let hello = cifrom("C A BIE");
let hello = s:from("QHESIAR");
let hello = sofrom("IRAFT) 5

let hello = ::from("01a");

let hello = s :from("3apascTByitTe");
let hello = ::from(“Hola");

A 8-14: LETFT B REAEAS T F A MR
P IZRLEHR A AU string {Ho

SR A

Sering [N DI H Y A BT BLECE, SRR T UBONTE S HORKECE vee WA HE. 5350, string ST
5 L A BT S LAGE T

fFH push B in <7 775 &

ATLAEIL push_ser FERIIITREH slice, NI sering 1, W7 8-15 s

let mut s = t:from("foo");
s.push_str("bar");

) 8-15: i push_str FFiEIA] string B INFAFER slice
PATHITRIBZIE s BB foobar « push_str FVEIRIUFFFE slice, BRUNBAMNIHATEIKMSHIWAEN . B
ity sRfl 8-16 s T WK s2 MINAEMINE s1 /5 B S A REs 8 FHBUREE 1

let mut s1 = ::from(“foo");
let s2 = "bar";
sl.push_str(&s2);

("s2 is {}", s2);

i 8-16: KFETFFA slice I ZAINE] string JE(EHE

W push_str JNEIRELT s2 WIFTARL, BiARRERSS —ATHENHHEE 1. FERBMIATHIE IR TR

push 7 IEMEE SUNSREL — DB P RE NS EL FHNE] string o R0 8-17 JE7n T push iR 8 LN
String E"J'fkﬁ%

let mut s = ::from("10");
s.push('1");
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i 8-17: 'EEJ:H push }I%‘#/I\??“/J’bﬂ)\ String 15':’:'

PUTREMRILZ G, s Batd “lol”,

i + @ EATEL format! FHIEREFAT H
EEBAMEGEEEHAN DA FRFEAFE—E. —MINERGXFEER « BERF, Wrfl 8-18 fimn:

let s1 = ::from("Hello, ");
let s2 = ::from("world!");

let s3 = s1 + &s2; // Note that sl has been moved here and can no longer be used

) 8-18: AEH + BHEFFEHN string [HEIFEI—DIM string (HH

PAT TERXLEARTID Z JG FHF 53 BB E Hello, world! o s1 TEAHMIEAFAMMER, REH s2 W5 HKMERESE
o+ BB TR R, XA RS R AR IZ R

fn add(self, s: &str) -> String {

RIFAEARMEE P SCBRII2E A0 s FRAERE K] add MEHIZZE o IXBEBATERIN add KA A RARBAE 72
B, ZWMIERLHMEN string EHEHAZANTERKERN. HHESTIRZH ZINELRM TR « 2R E T

B, s2 MHT &, BRERIMMEME -ANA/EM 51 H S8R MN. X2FEN ad BEH s % H
fets estr A string AN, ABEEHA string EAMAHM. ALHE—TF——IFEM add FIFE NS EN, &2 FIK
BUJE estring TIARE a&str o IBA N4 8-18 IERESw PRWE ?

ZJITCAREREAE add WHIHER &s2 2N astring AJUAKE 58%% (coerced) KX &str 2 add EREHEIAIRT, Rust ff
T —AFh i) Haabl 245 (deref coercion) WA, R HHEMEANEIE as2 W T &s2[..] « BTHES
BRG] FHERI 2. BN add WHKRSERITER, bl s2 X MRERITIRRZE UL string o

Hk, FTUARIAEAY add KT sere HIFTAARL BN serr WA A & o XEWRE EIOIFHE s1 BFTABCE
WHHNE aad WHT, ZEHATERL FILLER let s3 = s1+ &s2; HERMGESEHINAZR/ R IQIE—DH
TR, MLl EXMEASRI o WATERL LA s2 s IMNE, JFRESERMPIAER. #aiER, EF
AERIFRE B TARZ 5 UL SEPR EIFSCA : XA LB EL P8 LB 2

WRBERREANFHFHR, + T AREEEET:

let s1 = tifrom(“tic);
let s2 = t:from(“tac");
let s3 = ::from("toe");
let s = s1 + "-" + &2 + "-" + &s3;

XH s AR SR “te-tactoe”. TEHXAZE « F » FRENT, REEBRARE T4 ST ERAERGTHR
e, TTLMEH  format! ZE:

let s1 = tifrom(“tic");
let s2 = c:from("tac");
let s3 = ::from("toe");
let s = C{3-{3-{3", s1, s2, s3);

X Rt s BN “tic-tac-toe”.  format! 5 printin! W TAERFIAHE, AEAETFEHBITENRFESE L, ik
Bl = E S RNEN string « ENMRAFGEMNIZ, I BALIKEUTL AT SEIIFTA L
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eGSOt

FEARZIEF T, WIERGIRGI AT 8 PR TR A AW WAERAE . IRTIFE Rust th,  RIATZ S R F1E
Vil string BI—#7;, MBI MER. FE— TUURY) 8-19 iR BT RS

let s1 = String::from("hello");
let h = si[@];

) 8-19: BN AT B i 2R 51
S E TR

error[E0277]: the trait bound “std::string::String: std::ops::Index<{integer}>" is not satisfied

-->

|

|

5 the type “std::string::String” cannot be indexed by " {integer}

|

= help: the trait “std::ops::Index<{integer}>" is not implemented for “std::string::String’

R AR R YO T 2808 Rust (TR ASRFR S . AT RIIE R, N ARHFR? 97 HEXA &,
FRATTA 2SI — W0 Rust 42 AT A 17 H A 77 524 1 11

N AR I

string fE— A veccuss AUEHE. 1EAIEF LA —LEIEFMIL I TFHRIBIT. HRER—1

let len = c:from("Hola").len();

FEIXH,  1en MERN, XEUREMAFFFE “Hola” I vec MIHCEERIIANFAT: X BEAF—NEEK) UTF-8 Zwi%#R & H
=T BRI AN T S R ?

let len = ::from("3gpascTeyinTe").len();

i) IR TR R 2 KIRHEA NI RESiie 12, 2810, Rust HIRIZ5E 24, XA UTF-8 4wl “3apasctsyiite” fiT 75
B FHE, XL R NAEAS Unicode brEH T EHRAFZI7 M. KIb— A2/ 8 2 EN RS A SN R — NG 201
Unicode frfH. 1ERER, FHEUT LR Rust £K15:

let hello = "3papaBcTByiiTe";
let answer = &hello[0];

answer [WERIIZARM AWE? ER 2R —DNFAF 3 B2 H{EH] UTE-8 Mbdn, 3 M1 208, AR
151, JTLL answer SEPR ERI1ZA 208 , AT 208 HEIFEAR—AMFURFE. RE] 208 FIAR—MERFEFHRE—
NERNFTABE RN, A EE Rust fEZ TR S| 0 AL EFrae i M — 5 . REFWHETRAZANIAEE R
By, B2 R AR TR evhellofe] <xiREl 104 TMIAR h o AT EEGIR [E] E AR BIME I3E BA BESLZ R B
bug. Rust EFEA Y BEIX LAY I & FALLE T iR R A

T WREEMTFIRE R

RE# TR T UTF-8 (55— . M Rust BIAEERYE, Fsk BA =S5 Ul LR Z AT e 5797 A fEA
T CREEE AR 28 M) .

Bl s AN R SCF3 5 I RS B TR, SR EEATTE Ve HI us {HAHEAAGIXRE:

166



[224, 164, 168, 224, 164, 174, 224, 164, 184, 224, 165, 141, 224, 164, 164,
224, 165, 135]

KEA 18T, W EIREA MRS, RN Unicode b7 & M 1A AR EAT, AR Rust 1 char 3
RUGIKE, XL T R B R

Q

[, |y, e, e, A, tet]
KEANRAD char , ARBEIUNFESNBEARTEE, BMNRESHIAGIHEEEME . &5, WRLFEER A
FEHA, BB R ANATHT AR eI AN B ) DY A B

[ "q" ks "q" El "H" ks "a" ]
Rust $24t 7 2 FA R 7 SRR EAUET IR I 77/ R 50, XA st ol U e R MR =0, mERTiE &
A fp NRIES .
B )5 —A Rust NFCFFEHRGIFRE string FRFHIER R 2 R 51 EAEHUHA L 2 T ZEHEE (0(1). HENT string A
AR IXEERIPERE, RN Rust NMEAE B TR 8 LB 2R 510 B KN B R e X B 2 /08 BT/
A7 slice

R PR R —DME AT, FONTR SR G Rz PR R AU FHE. 7. FIRBREE T8 slice.
i, dRURE AR B R 5 I T TR slice I Rust 2 ZRIRE U —Le. N T EUMRIIIFRRIKFTE - DFH
i slice, AHELAEA (1 AIRAMERZR S, ATRMER (1 A4 range SREVEEFHEE 7K TR slice:

let hello = "3pgpaBcTByiiTe";

let s = &hello[©..4];

KR, s 2R astr, BETFRRILEAFI, FENGE, RIHES T REZRARNDF KK, TEIXE
RE s Kok 3p”s

WRIREL ghellofe..1] SREAHAWE? ZRIE: TEIEITH < panic, HERUI M vector H K TEEER 51 B —FF:

thread 'main' panicked at 'byte index 1 is not a char boundary; it is inside '3' (bytes ©..2) of "3apaBcTByiiTe ',
src/libcore/str/mod.rs:2188:4

PR /AN BRI AN RAE, BRI E AT RE SRR 1 5% -

3 AT T I
SEIBIR, RIS TR K 00 R

U RERAT 7 TR MUK Unicode AR, BUFIETAMER] chars J7ik. X <THED AT chars JPIESHANTFIFIR
BIANAS char BRI, R BT LR ARV RS DR T

for c in "HTR%“.chars() {
{3 o);
}

KR ATENH a0 2
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s

bytes J7iKIR[EIRE—ANEUGT T, KA RESE AR5

for b in "THW".bytes() {
{3, b);
}

RS ATEN AR string (9 18 T, TFIORRFER:

224
164
168
224
// ... etc

A EILER 2 Unicode priAE Al RE 2 A IE— N A

MFEF R AR TR AR AR, B AR HE I B 1R X AN DI RE . crates.io BATEEARFHZAETHEN crate.

TAT R AN

B L, TABTERMRERN. ARRETEEE VAR AR R R AR T7 30 Rust 148 1 LLHER R 77 20k
| string BRI APTE Rust FRFFRIBRAAT N, IXEMRAE TR PP ST A0 £ 1) I8 AN S Ab 31 UTF-8 $odf . X R
B E AR 5B 2 B i 7 PR R R, A A IRTETT A2k i 15 391 0 T A B3 T2 e ASCIT P A7 A4
e

PAEAETRATEE ) — AR E 2R A 154 map !
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M 7 map i A7 5 {5 0
ch08-03-hash-maps.md

commit c2fd7b2d39c4130dd17bb99c101ac94af83d1a44

B E A 28R W4 map (hashmap) o HashMap<k, v> AUGEAE T —NMEEA « W —AMERE v KB
St Bl —A WA B Chashing function) KSEIBGT, Thig AR SERMEN A AEH o AR 2 FETE & SCRFEX A S
ght, ABEHEEAFGT: WA map. SR WA RIGE CBEE, 2180,

WA map AT LU T 7 BAE M2 E Mok FHEAR OB, TR 1R vector IRHBITZA] . filtm, (E—AMiederh, fReT
LUK BN 40 B2 B0 75 map o, b SRR (14 S TR AR 15050 i — A%, SRR B AT
5.

AT G A map KIZEA APL AnLiEHE LW S| AR TIRERE TARMEAE T vashmap 58 LRTBREL . 18— IEEAE
AR EE SRR TR E 25 B .

B — e A map
ATUAER new I —ANZEH) Hashvap » FFAEH] insert HIITCHR. XEIRAVICFP LM EL 207002 B BAFIEEBA
EBAITA6H 10 231 B BATT4RH 50 45

use std::collections::HashMap;

let mut scores = HashMap::new();

scores.insert( ::from("Blue"), )5
scores.insert( ::from("Yellow"), )8

] 8-20: Hrd— MG Ay map FHAlm A — LG X

ERDLAESE use WRAEFETIEGHH HashMap o FERXR=AEHIAEGH,  Hashmap SE i AT HIE, BT AFRCA #
prelude HZNFI o ARAEEE NS Hashmap AOSCRFBARNI R, Hlan, FFA NWERIMEE.

1% vector —#f, WA map B ENIEIRMETEM L, XA Hashmap [BESRALR string MI{EZRARE 132 o FFERALT
vector, W37 map &R : BT R LIUE A R, (b I8 2 RE,

A=A map [TV — AN o4l vector [ cotlect 51k, HHEASGHE ST —MNMEENT.  collect FVETA
DU BRI — R G R AL, BFE Hashmap o BN, WS B EI 4 E RV 53 205 BIFEPIAS vector H, AT DU
zip HERAE—ANJCAR vector, FHH “Blue” 5 10 2 —X, KILEHE. AT UM collect HEHEXA LA
vector FHL K — Hashmap , W7 8-21 Ffias:

use std::collections::HashMap;

let teams = vec![ :from("Blue"), +from("Vellow')];

let initial_scores = [10, 18

let scores: HashMap<_, _> = teams.iter().zip(initial_scores.iter()).collect();

Bl 8-21: FHBMILA A7y #4112 05 Ay map

X Hashmap<_, > RERUFEMZNIN), KANTHEE collect REANFKIBIELEN, kkIER X6 2 BN Rust TS HIR
TEELRA, (HRENTEAEN R SHOR UL, WTUMER FRIZE 547, 110 Rust REAEHRHE vector H % ¥ R T HE b He
HashMap FTEL & IR,

575 map AT AL
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MR 132 RFERISEILT copy trait FUZERY, HAEWILLPE NIHERA Ay map. XfT& string IXFEIAPTARIIME, HALK

WAL SIS A map S AONIXEEERMFTEE, AURH] 8-22 Prik:

use std::collections::HashMap;

let field_name = ::from("Favorite color™);
let field_value = ::from("Blue");

let mut map = HashMap::new();
map.insert(field_name, field_value);

// field_name and field_value are invalid at this point, try using them and

// see what compiler error you get!

il 8-22: JEIR— BB BTN S HUAVG A5 map BT
2 insert PAFK field_name A1 field value FEZNEIMG7S map )5, FAREE XA E .

WARKHE R 5 HEAIG 7 map, XEEA LKA SR SRS A map. {EEIZXLET] HIH8 [ A (E L ATE D AE RS 75 map A 3L

UL R o 5 P RAE 51 FELAT 0 B0 4 2 IR A ]
Vil 5 7 map H A
ATLUBIL get JyikFEARGER B ERM IR A map HHHUH, Wbl 8-23 s

use std::collections::HashMap;

let mut scores = HashMap::new();

scores.insert( ::from("Blue"), )8
scores.insert( ::from("Yellow"), DE
let team_name = c:from("Blue™);

let score = scores.get(&team_name);

7l 8-23: Vg ) MG A5 map it 47 1 W BA 2 5L

X, score REBEANEMKHIE, BN some(r0) o KN get IRIA optioncvs , FTEAZGERYARHE some
FEWGAY map FEA X MIME,  get IRME] None o X AEEFIEFIEANTIRBNWITEL — KA option .

A] LU 5 vector ZRABA 77 20OKIE DI W A5 map HF I —AMEAE XY, AL for EFE:

use std::collections::HashMap;
let mut scores = HashMap::new();

scores.insert( ::from("Blue"), )s
scores.insert( ::from("Yellow"), D

for (key, value) in &scores {
("{}: {}", key, value);
}

R DB MGFT B A — SRR«

Yellow: 50
Blue: 10

SRS Ay map
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SR SR W DIICH), AR AT R, AR BRI ME. MIATEE SRR map TPHOEE, a0
YOE TR — MR DA A T RSO, WA FE g T I B AR 1D W DO SO B (DM I 2 I, JF
RAEgE WA SRR IR E . BT LA S B P, EIRNIBEE X 25 iZan a2

Ei—ME

UERBAHEN T —DREXS, B HAMFE R AN — DAFEFE, 5RO IRER g B e, RIE7RE] 8-24 i
AREGIHHT T PIK insert » WAl map R B & —MREXS, B PTRHAR R X B A S\ A1«

use std::collections::HashMap;
let mut scores = HashMap::new();

scores.insert( ::from("Blue"), )5
scores.insert( ::from("Blue"), H

("{:?}", scores);

A 8-24: Fr e LUK E Bk AE O ME

REATENH {"Blue™: 25} o JRAURMIME 10 ARG 1.

UL A o AR I 8\

BNEESREENMFCWERGHEE, WREERHA—ME. NI map B —NMFE ) APL W entry , &3k
A AR EAR AR ASE.  entry BREUWIREHERZ —/MZE,  entry , BRI T ATREAIEHATREAAIEMME. thin
TR B A S AR 75 R T —/ME. W3, i NE 50, Xttt bntk. 1 entry AP IAIGE T
KeAGor Bl 8-25 X ¥

use std::collections::HashMap;

let mut scores = HashMap::new();

scores.insert( ::from("Blue"), H
scores.entry( ::from("Yellow")).or_insert(590);
scores.entry( ::from("Blue")).or_insert(50);

("{:?}", scores);

A 8-25: AL entry J7idk RAEHEUCA X BL—MEM A

Entry F or_insert JTVETEBEXTNAEAFFENS HUR P MARK Entry » WIRAAFEFE WK S HE BT ELAE A IFIR B4
[ entry o XHGRS HCREZERERPINZE, SIS SRR SRS 5L

Bt

W

BATRHY 8-25 AR AT EN Y {"vellow": se, "Blue": 10} o H—A entry WHSIHAENMEMNE se , FONEAHE
ﬁﬁ/l\1ao /5:@:/[\ entry ﬁiﬂ?ﬁ%ﬂﬁl%ﬂ%ﬁ map ygﬁly\aééﬁT{ﬁ 10 o

AR A B3 —ME

I3 A% LR Ay map B2 3% SR R B — Ak BB ARG IRRE S e . B, JRBl 8-26 ARSI £ — LA
g ARG AL T 2. FAVEM WA map LR {E v i 0 183 HERAICFIRATE R TLAGR AR a5
B RERNFEANRI, HENME o .

use std::collections::HashMap;

let text = "hello world wonderful world";
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let mut map = HashMap::new();

for word in text.split_whitespace() {
let count = map.entry(word).or_insert(9);

*count += 1;

("{:?}", map);

A 8-26: IHILIG A map i A7 IR FITHECR G LT ER

J\X%:‘H—E]—Jtﬂ {"world": 2, "hello": 1, "wonderful": 1} , or_insert ﬁ/f%ii%ﬁlﬁlﬁ’l\%ﬁ’ﬂﬁﬁﬁ—ﬁ\ﬂﬁ%]ﬁﬂ ( &amut
v o XBERAPKEXA TG MBI count AR, PN TIRMESAEMEHES ) MEIH count o XAAE
FIHTE for FEIIGE R EIFAE R, IXREITA X L U R 22 2 IR AT &5 AU

S Ay BRI

Hashmap BRI —Fh B0 S 2 S A5 B AL, & T DFEITIE A% (Denial of Service, DoS) Wifi. SRIMIX FEAZ ] H
HIRR S, RN T B2 S EEA R . AR AR NI R A 75 M BERF 18, IS TR
B2, RATLUR & — NASIFI hasher V)3 B R%0. hasher /& —NSEEL T BuildHasher trait [JZRAL. H+F&iTie
trait FIEVETSEILEA . ARIFA B ML TFAE SEIR E O hasher;  crates.io A FoAt A\ 4> S0 SCIR T ¥ 2 8 FHVG 75 BRI

hasher 1% .

173



o i

I Y= |

vector. FAFER NG Ay map STEVRAIARRE 75 ZEAEAE U7 I MBSO N S B Ak 1% BLA — LSS AR L2 BE RS AR AR 2R > 1)

H

g

o BE—RINBUT, 1§ vector IR [BIXAFNR I T-4% (mean, average)  H {7 (HEFIEAL S AL F R aEIFO{ED AN
AH (mode, MBI ZINE, XEGARMSBREHID .

o MR O Pig Latin, AR R — A S 19 58 — ANl - B RS 2 B BRl 1 45 R RGN “ay”,  BTRA “first” 4278
% “irst-fay”. TG F-BEFF S 10 FLE W 7E 25 R 3G 0 “hay” (“apple” 222 % “apple-hay”) . ZEic UTF-8 Zmfid !

o {§ &R map M vector, B ANICAE DRV P A R ET] ISR T4 5. Flin, “Add Sally to
Engineering” B¢ “Add Amir to Sales”. LM 7RI AMEITMPTE 7 LINAER, B AR FNEIING R L%
HR - BRHE 7 1) 51 2

FRHEPE APT SCRS rp i Y IX S S8 R ) 05 A B TR EAT I 25255 !
FMTCETT IR T A RVGRIEME AR T, IXWERRE 2 PR A T AR R ER ) 25 I AL !
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iR AL B

ch09-00-error-handling.md
commit a764530433720fe09ae2d97874¢c25341£8322573

Rust X AT SEPE RIS A 2] T H R E . AR TR LA AT 8 S i), T LA Rust A3 1R 2 PR AC 2R Y BLAR R 1) 1
Lo FEARZABILT, Rust ERARAA M AT REPEIFAE G AR L AT BURIUT S0 B # IR A & A A RS B2 24
PR JE A 2 R DU R AT AT R P S T 5E

Rust B4R A A EER): AR E451% (recoverable) Fl ATk E 451% (unrecoverable) . TR EfiFiE® K
PR A R A R E R SO, LR R IR B SO, ASAT PR & AR 5 5 72 bug MR SGH],  bban 223l 1) i £
HEERMNE .

K EF AKX IR R, FERHRD AR ZRETT AR — B MAT. Rust A RE . MR T RERRA
Result<T, E> fH, LLK panict , EFEBEIATIKEHHRMNFEEFHT. X—BLXEENDN panict W, HELVE
UNAATIRIE] Result<T, B> o HOfA, FRATES 18 2R A S A5 o W B2 459 L pAUAT I 7 22 o % PRI AL A5 1
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panic! S5 ANTIVRE ) E5 3%

ch09-01-unrecoverable-errors-with-panic.md
commit a764530433720fe09ae2d97874c25341{8322573

RIRA R, MRERSE LT, MR IR T TR, W TIRMEIR, Rust H panict Ko HIATRDNER, FEFITEH
ARG S, IR BRSO, REEE IR . LA DL 5 AR I B L8387 1 bug T H AR ROF
EREIZI TR E .

Panic T 5 21k

ML panict B, FEFFEBRINSTITUS EIT (unwinding) , XGRS Rust 23 B 95 6 18 3 (1 AF— A 2R i 5

P, ARIXAEIHEH SRR L TE. B—MigfR R &1k (abort) , XENEHEHERIE BT . HA
27 T P 1R PN A7 7 B R R E RGO . S SRR 75 00 I 11 B3R b ) SOt /N, Wl BAER panic BT D) 4R
21, JBRLTE Cargo.toml [f] [profile] EB/MIEHN panic = 'abort’ o U1, HIERVRAHEETE K AT R b panic I B4
ik

[profile.release]

panic = 'abort'

ERATE AR B FE PR IE panict -

444 sre/main.rs

fn main() {
panic!("crash and burn");

¥

BATIEFF R 2 tH IR FE R L

$ cargo run
Compiling panic v@.1.0 (file:///projects/panic)
Finished dev [unoptimized + debuginfo] target(s) in .25 secs
Running " target/debug/panic”
thread 'main' panicked at 'crash and burn', src/main.rs:2:4
note: Run with “RUST_BACKTRACE=1" for a backtrace.

BJEZATES panict ERMEHREE. 47 8R T panic 248 00/E B4 T YRS panic H L7

BH: src/main.rs:2:4 {WIXSE sre/main.rs SCAFHISE AT YN F4F.

TEXAMEFr, BRI — AT A MDA —3B 4, M HEEX —ATHIEM SR panict R . EHAREN
T, panict TIAES HILAEFRATHACHD I FH RS o S5RA5 B4R IS0 A047 5 aT ReFR M A AR H 0 panict 7514
M, MiARBATRIGH A FE panict W47, ATLMEH panict B FH 1R LT backtrace KF38 (FAMED H 1
PR o NS ELN A 4H backtrace AT 4 .

ffF] panic! HY backtrace

IBATREE 57— FEABARIG 1 bug 5EREINEIES panict BB, MAREZENZEM R 9-1 H L3R
& 515 1A vector H G E T

A4 sre/main.rs

fn main() {
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let v = vec![1, 2, 3];

v[99];

] 9-1: 221 1) #EE vector ZEEHIICER, XM panict

X B 215 ) vector IEE—H AN ILR, ALERE=AI0K. XFHMEH T Rust 2 panic. [] M H4REI—AICR, A
RALE T — ARG, #iEA Tt Rust IR B IEFHI TR .

EAE LT LG C XFHE S SR E R AT ZoR E, BIMEX AT REA SRR : RS 1S BEATH B vector XA
TEMNHNENENE, HERXENAIFAET vector BIENL . XBFR A Zpp Xkt (buffer overread) , I HE4 FEL
ZAYEI, B v DMRIX R E 2R 51 RIS A7 7R 040 J5 T AN e v/ R B8 o

N TR EE IR, RN R AFERILER, Rust 2fFIEHATIFEA GRS iafr EmiiE Ty &
I

$ cargo run
Compiling panic v@.1.0 (file:///projects/panic)

Finished dev [unoptimized + debuginfo] target(s) in 0.27 secs

Running "target/debug/panic
thread 'main' panicked at 'index out of bounds: the len is 3 but the index is
99', /checkout/src/liballoc/vec.rs:1555:10
note: Run with “RUST_BACKTRACE=1" for a backtrace.
error: Process didn't exit successfully: "target/debug/panic” (exit code: 101)

X T —ANAREATGR S KIS, libeollections/vec.rso X REBMEZET veccts HUSEHl. X245 vector v i [1 B
libcollections/vec.rs FHATHIARS, HZEIEHM panict KIS -

FF R JATHRBEIRA T LI E  rusT_BackTrACE FAEEAR H K45 B> backtrace backtrace & —M4T 3 H HiI 67 B A B 17
FMI R $I%152 . Rust [ backtrace JRICAIE 5 A —FF:  [#132 backtrace 15 R A S IF46 32 B 3R ILIRS 5 (1 ST F
XA R R PRI . X —AT A RARI AR R A B ARSI AR AR AR . 1X EAT AT AR AL & 4% 0 Rust AR
5, FRAEFEARISEH BN crate 5. LEIRATEHAIFH— backtrace: 7~ 9-2 /R T 5IRE B2 AN % -

$ RUST_BACKTRACE=1 cargo run
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running "target/debug/panic
thread 'main' panicked at 'index out of bounds: the len is 3 but the index is 99', /checkout/src/liballoc/vec.rs:1555:10
stack backtrace:
0: std::sys::imp::backtrace::tracing::imp::unwind_backtrace
at /checkout/src/libstd/sys/unix/backtrace/tracing/gcc_s.rs:49
1: std::sys_common::backtrace::_print
at /checkout/src/libstd/sys_common/backtrace.rs:71
2: std::panicking::default_hook::{{closure}}
at /checkout/src/libstd/sys_common/backtrace.rs:60
at /checkout/src/libstd/panicking.rs:381
3: std::panicking::default_hook
at /checkout/src/libstd/panicking.rs:397
4: std::panicking::rust_panic_with_hook
at /checkout/src/libstd/panicking.rs:611
5: std::panicking::begin_panic
at /checkout/src/libstd/panicking.rs:572
6: std::panicking::begin_panic_fmt
at /checkout/src/libstd/panicking.rs:522
7: rust_begin_unwind
at /checkout/src/libstd/panicking.rs:498
8: core::panicking::panic_fmt
at /checkout/src/libcore/panicking.rs:71
9: core::panicking: :panic_bounds_check
at /checkout/src/libcore/panicking.rs:58
10: <alloc::vec::Vec<T> as core::ops::index::Index<usize>>::index
at /checkout/src/liballoc/vec.rs:1555
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11: panic::main
at src/main.rs:4
12: _ rust_maybe_catch_panic
at /checkout/src/libpanic_unwind/lib.rs:99
13: std::rt::lang_start
at /checkout/src/libstd/panicking.rs:459
at /checkout/src/libstd/panic.rs:361
at /checkout/src/libstd/rt.rs:61
14: main
15: _ libc_start_main
16: <unknown>

R 9-2: 4 E RusT_BACKTRACE IAIEAS BN panict AR BEAY backtrace 15 &

KHARERH L URSEBRE B R Ae A B R #E RGN Rust JRATTA PIAE . A 7 3RBUH A X85 81
backtrace, %Z0iJg H debug briRe AV --release Z4UIZ4T cargo build 5% cargo run B debug #riR BRI G H, X HAE
.

] 9-2 (i, backtrace (1 11 4748 1) 7 FATIH Hig B R B AIAT: sro/main.rs B3 447 . WNRARAA BT panic,
H—AMERIRA G S M ARIDAT A B R ARZFF AR A, DMEE IR AT A E W 7EIX AN 5 5142 T panic. 7E_LTH 4451
T, BATHGE S 2 panic FIACHE I IE R 44 4 ] backtrace, &5 X panic 77 M2 A 2R E — A R =40
B vector HE R FE 100 BT HR . BHRSRIREIAIG TN T panic, R EEHHIH AL RE K5 AT AT 1A 48
VEFAT 2 ESE T panic, LAK R4 U fa) b 2374 G bk Geix A i) & o

AERE TS THRBIE] panict FFUFBIRTIN RHZ RTINS A RCZAE IR AT 30 R, BATREB WA Result KM
BRI
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Result 5] PKE 15 =

ch09-02-recoverable-errors-with-result.md

commit a764530433720fe09ae2d97874c25341£8322573

KRESIHHERIFA TP B R e IEAT. AN, — DR BN — AN 5 BRI SR R R T i,
R ZARATIT A SN TS IF AR T AR R, X A T ] B AR L QIS SO R A R A

BMZ—"F58 — % “fiiH] Resurt ZEADRACIMBELERIFE R FE PRIV resurt A%, B AW FHAKAR, ok

Err :

enum Result<T, E> {
(M,
(E),

T M e RERRMBY, HTESEMNAZE. HERFEMIERHZ 1 ARRIIEHRER ok R P RIEEE
KM, Mo ARERKMITIRER eer A PRI R, BOY Result AIXEEZHRMBY, FATTLIK Resure K
TURBRAE O HE SRR B TR AR M7 5, XL 0L b 75 223 (8] A B DB AN R U P Re 2 & A AH ) o

AEBATHA —NRE] Resurt HIRREL, BFUVETTRES R WIORE] 9-3 FrontTIT — 3t

XA 441 sre/main.rs

use std::fs::File;

fn main() {
let f = File::open("hello.txt");
}

R 9-3: FT IS

AT HIE File::open R[Al—/N Result We? FRATH] LA B FRAEZE APT CAY, BETTDIEZRmEFESS! RS ¢ EAEK
FTHNTE A2 RREUR [AME B PR AR, B 22 miEY, gida oS R ERATR AL . REH IR (5 B R AN
£ A NZ RAT A ALFRATRK: BATHIE File::open MWIREMEAE us2 AR, LUK 1et £ WBAISCHWIT:

let f: u32 = File::open("hello.txt");

BUAE Sk P 20 4 I R A -

error[E@308]: mismatched types
--> src/main.rs:4:18
|
4 | let f: u32 = File::open("hello.txt");
| AAAAAAAAAAANAAAAAAAAANAN expected U32, found enum
“std::result::Result’
|
= note: expected type "u32"
found type “std::result::Result<std::fs::File, std::io::Error>’

REEFRATT File::open BREMIIREMERALE Resultet, B> o IXHZMSE 1 BN T RINEMZEE std::fs::File ,
BN, e BAERBE LN e B8R std:iio::Error o
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AR EMERBIUE  File::open 1 FIRES BT IFIR Bl —ANTT DABEAT B2 5 IO SCAF )R o IXAN BRI P R 22 2R 0. il
AT REFHFAALLE, B TRV VT SO BIARRR o File::open FEE— A R VFRAVERINIE R L, FE R4
WA ARBRT RS B o TR EEF RIER Result AZSHTLATRALMY.

Y File::open JRINMIHNLT, Aw ¢ MMEKSR—DNEE M ok Sl ERBHEHLT, £ MESZ—
BETELRTHIL T AR IREEN er SEHI.

AT AR 9-3 AR P IARYE  File::open IRFEUEBEAT A EH . RH| 9-4 7R T —AMEHAEA T H b2
Result E‘JWU% %ﬁ%%ﬂﬁﬁq match ﬁﬁﬁo

CAH44: sre/main.rs

use std::fs::File;

fn main() {
let f = File::open("hello.txt");

let f = match f {
ok(file) => file,
Err(error) => {
panic!("There was a problem opening the file: {:?}", error)

I8

a1 9-4: fEH] match FIZAEFLTTHER Result R
TERS option MZ—HE, Resutt MMM BHFAT T prelude H1, FrCURIATEZAE match 23T ok AN

Err Zﬁﬁ*‘aﬁﬁi Result:: o

X EATEVF Rust B85 82 ok B, iRFEl ok WAH fite 1H, REHXNCHAWHRELDLRE f . match ZJ5,
BATAT AR AN SO R AT S .

match MI5— 0SB File::open f3E] err (HAVIEHL. EXFEFENT, TATEREHH panict 7. WHRSHTHZ
WA —/ N hello.txe ST, BT IXBARISIN B BIW TR E panict ZEMI5IH:

thread 'main' panicked at 'There was a problem opening the file: Error { repr:

Os { code: 2, message: "No such file or directory" } }', src/main.rs:9:12
B — I BEAE YR T IRATRIRH A .

VL HCAS [F] 0 iR

1 9-4 HEAIGAE File::open FEPINAFA SRR panict o FRATICIEA B 520 A 7] A 58 S R R BOCAS [ )

179: MR File::open FRINSCARAAEAENT R, FRATIA B AN AN SCAR IR R SCAF AR . AR File::open [RIAEAT
Foth SRR, B ST SO IR, BATTIR A BRG] 9-4 HBFE panict o EFATHEF =Y 9-5, HP maten
WY R0

444 sre/main.rs

use std::fs::File;

use std::io::ErrorKind;

fn main() {
let f = File::open("hello.txt");

let f = match f {

ok(file) => file,

Err(ref error) if error.kind() == ErrorKind::NotFound => {
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match File::create("hello.txt") {
Ok(fc) => fc,
Err(e) => {
panic!(
"Tried to create file but there was a problem: {:?}",
e

1
}
1,
Err(error) => {
panic!(
"There was a problem opening the file: {:?}",

error

b
};

B 9-5: AERIASF 7 sUAR AN [F) S Y A i

File::open X[ err WA FHMERA io::Error , ‘B —MFRUERE PIRALMSEE. XNEREE — R E
io::Errorkind fHM kind FFVEATHEUA . do::Errorkind A& —MRAEFEIRMEMIMZES, BERIRAX R 10 BRIEFTRESEUN
Fﬁ’f&i%%i—@c &1[]@%@5@&)’%% ErrorKind: :NotFound , HET’T&%%‘?‘Iﬁ*T]TE(]Xﬁ:%Z:ﬁED

%14 if error.kind() == Errorkind::NotFound W{FRTE match guard: "&&— ANt — 5% match 3SR IBIMNAIELE .
A FADIUNEA BEAE D S AR B HAT; B, BRRVLAC SR HERE match FHIT—D03C AW rer 72
WG, IXKE error B BNF guard AT R 2SI HE . B+ N\ TELSTHEHMBR N AEBER TN rer
MAR & RIKWM—AEIH. fiisz, EERXWETH, o CER—ASIHFREEIE, Ml ref VLR —MEHIER
[El—AN51

7t match guard FHRA VBRI ZKFZ error.kind() ETTSE Errorkind MHH NotFound . WISE, 2%
File::create ﬁ'ﬁilﬁ_o f/\j&ﬁﬁ File::create ’rﬂﬁﬁ%%%ﬁ% ﬁ%%i”é’j}ﬂ*ﬁ\ﬂ\]%ﬂ match i%/”jo é’liﬁﬁﬁﬁﬁﬂfﬁ %
A — DM AEREIRIE S . SN maten BIRJE — N0 STRFER R FEXME AR T SCIFANFAE B 1R 2 {8 A2 panic.

JIGE panic 1S :  unwrap 1 expect

match R REAEE R LAE, AL EREA mUIKHF AR QR RIRGFIRHEEE.  resulter, &> RAVE XL TIRZHB TS
ERILE PG Hpz — unwrap , BRI T /RG] 9-4 I maten HEAJ. WIR Result {HAEALIA
Ok » unwrap %J\BM ok EF‘E@{EO Z’ll]% Result z%ﬁiy% Err », unwrap %j\j&ﬂ]l}ﬁﬁﬁ panic! o

use std::fs::File;

fn main() {
let f = File::open("hello.txt").unwrap();
}

AR R X B ARSI ANAEALE hello.txe ST, BATRE B R A unweap P panict IFHRGEIIET IR .

thread 'main' panicked at 'called “Result::unwrap()" on an “Err’ value: Error {
repr: Os { code: 2, message: "No such file or directory" } }',
src/libcore/result.rs:906:4

J&ﬁ%*/l\%EL? unwrap E‘]ﬁ(f?ﬁﬁﬁ‘&ﬂhﬁf% panic! E"J%ﬁ%{ﬁﬁ expect o ﬁﬂﬂ expect ﬁﬁZ:ZElIE unwrap 94:3%@5
— AP ERAE BT LLR BRI R K I T 5 THB B panic IIIRIE.  expect MIIHIEG I RBIXF:

CAH44: sre/main.rs
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use std::fs::File;

fn main() {
let f = File::open("hello.txt").expect("Failed to open hello.txt");

}

expect 5 unwrap E‘]ﬁﬁﬁﬁiﬁ*i‘i J‘Biﬁ:/ﬁ‘lmﬁkﬂﬁﬁﬁ panic! Fo expect )ﬂﬂ%ﬁﬂ% panic! HIES R ;%4‘7}%@7\72}
BALIBY expect , MIAME unwrap FEEFFHERINK panict FE. BELRBGIXEE:

thread 'main' panicked at 'Failed to open hello.txt: Error { repr: Os { code:
2, message: "No such file or directory" } }', src/libcore/result.rs:906:4

KNI RS B UAFRAE B I SCA TR,  Failed to open hello.txt , 4325 5k FIMHS Fh RS B R B4k, 4N
REZAER unweap » T EICE L AES AR T R AW — unweap &L T panic, RUNFTE ) unweap W ERFTEN
AHFE MG 2.

bR

A 5 — NI — LT RE 2 R B e BN, R T /RIS BR B rh AL B R A, I AT DA LE A A X
MERIFREZINTAL T . XWARN H&4E (propagating) iR, IXAERE L AT M= HI ARSI, D9 L ARACRS T A 1
EF3C AR RN E 25 BOE R R UTE NOZ ] A B R o

fln, 7= 9-6 R 1 — M MICHF IR A B RR B I RSO A AE BN RE TR, XA BR B2 R X L TR 1 45 1
ME RIS

Filename: src/main.rs

use std::io;
use std::io::Read;
use std::fs::File;

fn read_username_from_file() -> < , io::Error> {
let f = File::open("hello.txt");

let mut f = match f {
(file) => file,
(e) => return (e),

15
let mut s = tinew();

match f.read_to_string(&uut s) {
(L) => Ok(s),
(e) => (e),

B 9-6: —AEREUEH maten KA RIR [ RS R

HHEAERAIB B REAIREME:  Resultcstring, io::Errors o XMW RHURMA —A Result<t, B> KMHME, HpizHz
o1 MEAEER string , T e MIEAAEER io::error o WIRXAREA HATATHR IR, 8507 FH &

2B —AEE string 1 ok fH BB S IR - 4 e R R BB BT R, BB 2k

= eer H, EEET - NESEZZXNEAAEE RN do:error Sl XHIERE io::Error EAMRENIR [EE 2
FONE ISR R B A P AN W] e R RAE IR R IR A File::open BRUM read_to_string Jjik.

REAELL File::open BREUT k. HAMEH match CEIREME Result , LT /RE] 9-4 FHI match , ME—TX 2 Y
err AT panic! , T AREIRE TR File: :open IR (AP R {Eﬁ?jj B iR FHEfL B A . iR
File::open )T, AT SCAAIMMEIAERR ¢ Ifgks:.
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BARANERR s PRI T~ string JFRA AU ¢ B read_to_string J7HRF SCAFRIA B EINE] s

‘:F‘o read_to_string ﬁ/fm]é@g/]\ Result ﬁ?&ﬂ‘ﬁ%%ﬁ:%{ @K‘TEZEILZ File::open Eééﬁiijjfo ﬁﬁuﬁiﬂ]ﬁ%%ﬁ&%*
/I\ match %AL]‘EEJX/I\ Result : ﬁﬂ% read_to_string EEIJJTy %B/Alz/l\glﬁ/ﬁﬁzyj?'v #I)ZIEI{#:LPE@)EHF%’ TZIJWE
1@?%&%#%1& ok El/] 3 ':F‘o ﬂﬂ% read_to_string %MTv )ﬂ\M%Zﬁﬁ%IE File::open Bﬁl@lﬂ{ﬁm match %Bﬁl’ilﬁl%lﬁ%
. AEIFATEEREA return , FOARREHINERE —NERIEK.

WA AR A2 BRI A EM BN ok E, BEANEE doerror [ ere (Ho. AT HTTHE
SN PR S . B0, IR R T —A eer {E, MBATATRESIESE panict FRERERF BN, A —DEGARIE P
A NS AN TT TR 44 . BATRA 2 RIME B me i & Bk 2k, Bl o a i sh sk = 2
) AR, Al A& R A BT

XA IR ABUTE Rust R WMAE R, UETH - DERERNTHEE: @ .

iR S 2

7N 9-7 FEIR T —A~ read_username_from_file FISZHEN, ‘BT HoRB 9-6 FR ARSI A (I ThAE, ANidIXANSZELAE R T
B

444 sre/main.rs

use std::io;
use std::io::Read;
use std::fs::File;

fn read_username_from_file() -> < , lo::Error> {
let mut f = File::open("hello.txt")?;
let mut s = sinew();
f.read_to_string(&mut s)?;
(s)

A 9-6: —AMEF 2 AR A R IR R I BR

Result (2SI @ HE NSRBI 9-6 i SUMALTE Rresult {HI maten FiX:UHHEAMFEM TN, R
Result MAMEE ok » XAMFRIAXMZREN ok HHMETIFEFRAKLEIAT. WRER ere ,  ere PR R
PR EME, BFEREM T retuen BT —FE, PR EMPALRES THME.

A1 9-6 ) maten FIEXL H SBHEMFIMAE — AR » PHEHMEREBEES T fron BRE, B XLTHR
HEFERT From trait H, FATRCRHES IR — RSO 75— R, B S5 AF M from BRI, BRI IRIETY
Weke o e SO T R BOR BRI o XA 24— B HOR [ — M HR S RORAGR P T BRI 77 AR RA . B
FEHFTRES IR Z AR IR R B R —NMERERATIL T from BRI TE SIS HEHONIR PR AR ERY, A 508
HAT 4 B B AL PRI Lo 4

FE7RH] 9-7 B LT 3CH,  File:open WMMZRM » KL o PRMERMBILGAE £ WERMI VIR, » SRR
FIEANREOFK —LE err (EABATHMNE. FIPBEMT read_to_string WHLEEM 2 .

> VHER T KRR IS RS ST IR . IRATEE AT LIE 2 2 )5 Bl A 07 v R Sk — 25 46 45 A0,
W7 9-8 Fim:

444 sre/main.rs

use std::io;
use std::io::Read;
use std::fs::File;

fn read_username_from_file() -> < , io::Error> {

let mut s = sinew();

File::open("hello.txt")?.read_to_string(&mut s)?;
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(s)

Bl 9-8: I SIBFAT LA RIEETTE R

1E s PRIEHN string HBEIT KBTIk X—EHMRELN. FRATH File::open("hello.txt")? [14E 5 B 454k =0 iH
7T read_to_string , MAFAIELE . IRTFE read_to_string WHLEER 2, MH File::open Fll
read_to_string AP H R REIESHP % s 1 ok fH. HIEEH—IRERH 9-6 FRf 9-7 frEF—8, Aidix
R—ANE5RAEAE/AEG TREYNE .

? HEeW I TiREl Result HIpR#L

? HBEHEAH T REMERAN result MEREL PR E SR 9-6 K maten RIS A& 8RR TAETT
itc match [P return Err(e) %Kﬁ%*ﬁ@{ﬁ%ﬂ% Result , Fﬁﬂ@é&ﬁ‘h’élﬁl@%ﬁﬁ% Result j’ﬁ%'ﬁﬁ/l\ return FH
Y.

IEFATERAE main BRECHER 2 SKRAEMA, WRIGEICH KGR EERE O -

use std::fs::File;
fn main() {

let f = File::open("hello.txt")?;
}

LR, AR TR R

error[E@277]: the trait bound " (): std::ops::Try  is not satisfied

--> src/main.rs:4:13

4 let f = File::open("hello.txt")?;

|

|

| ________________________

|

| the *?° operator can only be used in a function that returns
“Result™ (or another type that implements “std::ops::Try’)

in this macro invocation

help: the trait “std::ops::Try" is not implemented for “()°

note: required by “std::ops::Try::from_error”

HIRTE A BEAEIR ] Result HIRRELTHEH] W] 585545 fEAIRE] Result HURREL, HIRHHARIRE] Result HIRRI%K
W, FEAEH] match BU Result MITFVEZ—RACLEE, TIABEM » KBEMEHRERAHME.

BAERAT G T panict BURME] Result HIANYY, SEMFEIR EIMATE BIEESWRLET 5 HIHE T .
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panic! J\X_‘%Z: panic!

ch09-03-to-panic-or-not-to-panic.md

commit 3e79fb6f3f85ac6d4a0ce46612e5a7381dc7f1bl

W, G HE AR 1% panict LARATRRAZIR[E] Resure WE? 40SARED panic, EBCAKEMITRE. Rl LLIERE X
EMERGFMA panicr , NERTHARKE, A XHEs A TEHNE IGE TR TRE R . EEERm
Result fEHFITE, BURFLEACCS TIRME, MIARAAEAA TS Yeg . I W RE 2k 8 DT S A1 5 07 s sl ik
2, BHEWERTHMRIAN ere BATIKER, FUMEATHATRER R panict IR ATRE BIRFRA B T AN TR 00
PRo PRIIEIRIA Resurt Z5E SCATRE 2 AR BR L — M F R BRI FE

A L1500 panic HORME] Resurt BN EIE, AAMADFEAE M. iEBAT & — FAMTERG], AR ERAN R, LR
HBLE AT AR L RO i 2 AN X AF SO R, panic REIEH, )52 45— L FE FEARD T Ui fa] vk 7€ /& 75 2 panic
pGREE RS DLV

s A R AN AR AE 5 1 5 panic

MRS — ARG AR — SN R, TESA I R AL FRARAD (¥ R B B 2 A A A A . i, R — AN
B unwrap IXAERTHE panict FUTTVETT DABERAE N — MRSZPRA SR AL BRAE R 07 QI AT, EARMEH AR ARSI2 1T 7750
AR S A,

FALLE),  unweap M1 expect JPETEIEALBLTHIN AR TIE, FERIEZIIPTARBAR 2 AT AT P ET 7 ERID
5, DMBRAE S AR P AR A A 2%

IR RN P R T, BATFR BTN AR, AME XA TREIF R T EIR D6 A panict 2E
AT BEARIC A R, T unwrap B expect AW IEHLIN .

R L G 13 2 RTE B 22 1 10

IR AR R IR Resutt 272 ok (HIUINEIAM uweap WRESEN, RAMWIFERTIEBFXFEHE. 1)
REH A Resutt (HAFEIRICH: S FERUCIRIE I BETRAE AR A R AT RERE,  BIMEAERSE 1500 T 28 L2 AT g
o R AN TAS B RIA R A S eer fH, AT unwrap W2 5EATW LUIESZH), XERE T

use std::net::IpAddr;

let home: IpAddr = "127.0.0.1".parse().unwrap();

FA I AT — AN RS AR A E— A 1paddr SEH. FTLAEH 127.0.0.1 22— NHRUW IP Hohk, FrLlx B
unwrap FE V] LARSZH) . SRT, A —MEGIDHIA R TAF B WARELAE parse JTARNREERM. R4
Result fH, TIHPEARVIRBMIF R RA TR err A IBFEZORIBATAEEE Resuit , PRIOAZMFEEH IS A 2 REZI T LLIR
A HIZAS TR R M R TP btk o SR TP Mk A S RV T R T AN R ARG A HE AR (K, A 4wt Sk AR
W AT e, I A 7 ZERRATTUA— RS A T AL B Resu1e 1o

H R AL S 3 R

EAE R S BOE HIREMRER FERBUEA panict — EXE, HFRSLEL BRI, RE. PHECR T4
BATHERPIRGS, GIINTERE . BHOP G B ECE Heteid T AFAERME —— SNt R JLAME L

o AFREIHAEE BN SE/R KRR
o ZJa AR I AT AT A TR A TR
o HUCH FAT T BORKSA TR AT B g it o i B SR 2L P ) 1 L
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AR NV AR AR A% T — DB ROUME, BRSO YRR panict JF %3568 AR 9 2 1O A B ACHS A
bug DMEMBREAETT RIS BB R & KUK, panicr MFE A I GER IS HI KIS EACRDING, XN TEid A8 5 i M A To R
RE

TR ERNZ 247, BAFRSLEFISEIN, RE result TIZEILIAA panict B REE. XEERIHT OGN
SRR, B HTTP 3RaR [ — MR 7 IRIEAPIRAS . X EeB] 7 op, BAZE R[] Result SKFRHIK
WU FTRERD, XFEARA AR ) EARE, SRR IR 5 T LADE IZ T AL B A [ e T panict SRACFRIXSEHE
DU R U I 3%

AR EEAT BRI, BOZE eI, FFEHTCRIN panict o REFLRM T RAENER: Sl LR
W BRI, IR bR AR S BB B 2 panict MIEZURE: SU5 AR T AT B 45 1 i A7
AV R RBOEE G 24 (contracts) « MATTHIAT N RATER NI 258 55 I A RER B RIE. 4
B BL panic A TEER, BV ACRFAITH) bug, THIX AR IR IR R L AU R R. Hi b
WA AR T AR KR 77 AT RATTR R R R R A, R RL, JUH R 2 R 2 K panic
HIFALYy, ROZAE R APL SO A5 BUARRE .

BIRTEPTA R PRI 2 HR R B R TU RSN SIS, A Rust R RSE (DL R 4 ds 1 26 204G

) NFETRZ A MRREBE MPERNSH, W LI RIS s DA IRHATA — A RUE IR 3 N AT
IREAATESE . Flan, WRARMEH T — MR T option MIKA, i HEFMIEER A fIF AR SH. R T
TALEE some A1 None IXWHFPEIL, EREE —MHIM AL M. ZR1A K EULE 2 EH AR ER ARG
G, PTCMRE REBAEIBIT I B B EH A AT REME w2 RS 8B, hamReKEA N,

G B e SCERE N RAIE

EFRATIAE ) Rust 2874 R G2 (K R AEDKRHE— D0 (RAE A0 R0, IF Skl — A B SR NSAIE . [HZ— N3 S H0A
AW, ERARDERT S FN— 1 3] 100 2 M%7, BRSBTS i EATF S ENORIIE ()
TR T RN 2 [, ARHEENIE. EEEELT, HEmMIFEARR™E: “Too high” B “Too low” i 4y
R o (RIS —MRIFHIS SR8 LA RO IR B, 100 = AL 55 0 — N8 1 3 B ) B s i\ 7 B
KA AT A .

— P ORI 132 AR w2, SRERVERIA S, SERENFREELEN
loop {
J ==Slp==

let guess: i32 = match guess.trim().parse() {
Ok(num) => num,
Err(_) => continue,

};

if guess < 1 || guess > 100 {
println!("The secret number will be between 1 and 100.");
continue;

}

match guess.cmp(&secret_number) {
// --snip--

if REXEE TELGEEEE, SRR AR, JFRM continue THIA T —IRIEFR, R —DIEM.  if
RIERZJG, MATLIERIE guess 7E 1 B 100 ZMIFITE LT SR E B TR T .

SR, IXIFAR A BRI % FEP AT 1 3] 100 2 (8 (AR XA RN, 1 H AR AR 2 R EBEA XA
ZOR, FERA R A AR B R AR E TURI OF T REIEERIIATERE) -
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AH R FRATA] LB — AN B Ao 36 BN B HLsE B i e B0k, A2 B AL E XSRS 2 . IXFEREAT LA 4 (W TE R 2
2 WP TR S B IR ARE A A T B . sl 9-9 HHBIR T — AN E X cuess AT, RATE new BEHEIEIL
F 100 Z A AR A 2812 cuess 5L :

pub struct Guess {
value: u32,

¥

impl Guess {
pub fn new(value: u32) -> Guess {

if value < 1 || value > {
("Guess value must be between 1 and 100, got {}.", value);
}
Guess {
value
}

}

pub fn value(&self) -> u32 {
self.value

}

A~ 9-9: — Guess KA, B HAEEALT 1 A1 100 2 [8] i A4 4k %t
B, WATEXL T —MLE us2 BUFE valve MR cuess o IXHEMEAFFEIE R HTT o

AT euess LSEILT — AWML new MIRERRRECROIE cuess HISEH. new TSN w2 KAMSEL value
FFIRE = Guess o new PRELPACEIHIIMIAT LR T HALRTE 1 B 100 Z A/ WUER valve VA LI

panict , X&ES WA ENRETF RA — TR bug, FONBIE A value BILTEHEI cuess Ko/
Guess::new JTIEJEAIRLT.  Guess::new £xHHH panic HIZEIFRIZERLAH AP CRIPBR I s B8+ U B 38 K BIFE API
SCRY R B panic! TR PERIAE G . AR value IS TR, FATHE— cuess , HFEE value KBNS
. value MMH, FEAIRENXAS Guess o

B, BATEIT —AMEMT serr M7 value , EWRHALMHAMSEHIFRE - w2 o REITEANPIN

getter, KN M H IR 00 R 7 B EE . IXFEIIA A ITER LB, BN cuess HitAIRN] valve FRUEMLA
. AKTE value RIREZN), XA cuess SEMIRIIAIDR A RVFEEWE valve [E: HHFH LA
Guess:new JTVRBIE—A cuess MISLH], XEHIIR T ASHFE— value WHIMEIT cuess::new @ﬁm%{#ﬁﬁ%

Guess o

AR — AN ZHTF IR B 1 F] 100 2 [0 %5 1 08 Bost vl LU B SRIEGR [l — A Guess » TMIARE w32 » RIS H Bk
T T R AT AR P A A
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ISEe

Rust ({4 R ACPED) REA e it A Bh kg 5 MRS . panict AR - MEFLIERLEIPRE, IFEIESITIIAZ
A TR IER R 4R S4B . Rust BELRSEN) Resurt AUZSAERERAE I RESTE— Pl UKL IO T 2R AT LASE
AT Resurt SR H YRACAT I & Ay 75 22 A0 BV /2 (R DD BRI FESE 2 7 AT panict AT Resuit K {EARAARELETH
X TACANTE R 1R I AR T AT 5

PN CE IR THRHERE T option Il Result ZZUMCZAMAES T, 1B N —FEIREATIINNZ B R Gl TAER), BLE AN
FTEEAR ARG TR A AT
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Z A, trait 1A A

ch10-00-generics.md
commit f65676e17d7fc4c0c7cd7275a7bf15447364831a

T—NRPRE S HE B E SR T HE; 7E Rust PHTHZ —HiR 28 (generics) o 2842 HARSEA B Al
JEHERR R B TATAT ARG Z R R, L anfb A TAT R Ean T 5 FoAthyz BUAR SRR, AN 75 BEAE S0 S AN g A RS A
FTE AR R B SR AR A

RN T WS — 0l VAT 28 BARE AR, REOEAERSEOE, XEH T DOk EER Iz A 2B 132
B string IXFEREARE. BAICELMEHTE/NZER option<t> , FH/\FEM] vec<t> Ml HashMap<k, v> , PLEEE LR
Result<T, B> IXEEZ AT . ARTESERE WA A2 B e IRATE SRR, BRI T %

e, AR B — T 2 HR H LAk A A A L . e — A RAES A EAS R B2 AL ek Bk S [R] Y T
Beo AT Uk RIS M AR ZS 8 SRz 2 .

ZJa, BANHE trait, XE—ANE X2 RAT NI . trait 7] LS 72 A5 A Rk BUPR S ORI B e 47 ISR AL, A
RAERH

BIRAE .

RIGNA LA Uifetimes) , €& ARVFRATA G FRIRAL T WA IR IZ B Rust 194 di A I Th g o vF
TEAR 223755 T A5 AR AR [ AT SR A5 2 138 25 BE G A B 1K L8 51 Y A 28t

194


https://github.com/rust-lang/book/blob/master/second-edition/src/ch10-00-generics.md

$ IR BOR I /> B

FEN A BIEE LR, EEREIB M AEHZ RSB ELSEOR: R R 4B TRIMEAREG, WATK
A5 AR R RO ML AR AR B — N R B Bt [ AR b vy DA B o e B S ARHG AR, ARt T A6 1000 e A8 4 2 7
I EEAU .

R PRAFRIVR P BNRMEN D, W7sF] 10-1 fros:

A 44+ sre/main.rs

fn main() {
let number_list = [34, 50, 5 o 18

let mut largest = number_list[0];
for number in number_list {
if number > largest {

largest = number;

}

("The largest number is {}", largest);

+*

(largest, H

A1 10-1: AE— DT HIER T TR RO AR IR B £

BRI — N EE BB R, LT number_1list F1o EMGFIRMIE —DUAN T AR largest 1. HHMW T HIFR
FRIRTAE ST, TR MAIERT largest FREFHME, ¥ largest BHNXAME. R LHTE/NT HEAERIHRK
i, 1argest TREFAD. MFIRPEIEMHEIMYPHER )G, 1argest WKoBHKME, 7EIXBEABEE 100,

R BELEPANAF NG R R FIHREKAE, FATTLAEERE] 10-1 FF RIS, IXFEEFE T ARt 1700 76 B R AR
W, Rl 10-2 Frs:

Filename: src/main.rs

fn main() {
let number_list = [34, 5e, 25, » 65];

let mut largest = number_list[0];
for number in number_list {
if number > largest {
largest = number;
}
("The largest number is {}", largest);
let number_list = [102, 9 5 9 > 2, 43, 8];
let mut largest = number_list[0];
for number in number_list {
if number > largest {

largest = number;

}

("The largest number is {}", largest);
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AP 10-2: TR A Bor R B E RIS
AR IT, HEEZIAIEZICR A5 MAN, If BRI 252 N 7 2S00 2 A 75 AR .

NTHEBRES, WATTLEIE 2R, EXT R R IO — S SRBUE R B R R A NS HOE 0 BT A B bR
B TR IR 1A feT i 1 UL BT TR R IE A T T 4R 51 3 e KA (RIS 58 P X W PR R s oz AR LT
FEZRH 10-3 BIFE P ol TR B AE ARRD SR IR T — AU 1argest HUBREC . XM AT LR RN RIE T 51K 1)
RKAE, ARG 10-1 PRI REET M E:

CAH:44: sre/main.rs

fn largest(list: &[i32]) -> i32 {
let mut largest = list[@];

for &item in list.iter() {
if item > largest {
largest = item;

}
}
largest
}
fn main() {
let number_list = [34, 5o, 5 o 18
let result = largest(&number_list);
("The largest number is {}", result);
# (result, )5
let number_list = [ , B B , o 2 o B8
let result = largest(&number_list);
("The largest number is {}", result);
# (result, 8

B 10-3: 4l B SR PTET R R E AT

BAREA NS st , CENRESEBS REERTEARR 132 1 slice. RECE X 1ist RN aris2] .
B 1argest RN, HAUE PR LI T TRAMEERIFFEE L.

MRl 10-2 2R 10-3 s RIOHLHIZH T 4R L8

L BANEES T ERA.

2. PAVKELARDFRIEN T —A Bt IR ERE S TR T AU R AR [
3. BAPREPIA BAR K 7748 B ARSI B B ey 1 s BOR

FEARR 2 S A AR D7 38, AT AT DR ATAR TR 22 BRIz Bk > B AT . 5 s B b IR T — MR
list MAZRAE -, FARZHIAEE SN THRER. SRRZ GRS SR0E TR ISR RIS
R—HEE, AR ST AR

MBRATEFA R, — T 132 (00 slice s IR AT 5 — 348 char (0 slice HIMBATHZE AT %
T SR LERATTR H LU
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2 B SR

ch10-01-syntax.md
commit 56352c28cf3fe0402fa5a7cba73890e314d720eb

ZRHTEEBAVCE R E, iR EaE A sl ai s, RFRATEIE T DB 2 B ARSI R R 25 M 1458 Lo
EATVE B WAIAE A B SCR . Sk, BEEATE, JF BAEAT S BRI HEZ BT R TR RE -

E R HOE SO iz 2

5E SRR BN T DATE BR 085 44 1 S B e R AR [ b A2 B o AR AR 304 55 A AUTE R BE SR I R 17 bR H0R 3 472
HEL G, RN AEZAD.

BIE| 1argest PAHL, RHI10-4 hIEIR TPIANRAE 7RI F4K slice "PER KA DI RERI BREL. 28— D RMIRH] 10-3 Hhik
B4R slice th 132 SROKMERIBAEL. 55 AR TR slice ' char HIBRKAA:

A4 sre/main.rs

fn largest_i32(list: &[i32]) -> i32 {
let mut largest = list[@];

for &item in list.iter() {
if item > largest {
largest = item;
}
}

largest

}

fn largest_char(list: &[char]) -> char {
let mut largest = list[@];

for &item in list.iter() {
if item > largest {

largest = item;

}
}
largest
}
fn main() {
let number_list = [34, 50, 25, 5 65];

let result = largest_i32(&number_list);
("The largest number is {}", result);
# (result, 8
let char_list = ['y', 'm", "a', 'q'];
let result = largest_char(&char_list);

("The largest char is {}", result);
# (result, 'y');

A 10-4: WA RTE44 BRI 4 vh 28 B0 BTN R Y BR 4

KB 1argest_i32 M largest_char A SEAAMFEIMIRREAL, FTLAATR AR IX PN BRACA K — D RIED EE KL T .
Fragifid 5 A — N2 S HOR AE LI !
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T BHIERE R A0S £ PR, RITFE RS RYOAS MR AT E RS 6T KR T
LI T AEFRRVE AT U AR SR, I T RN Rust (X A % AR IENE A 4% (CamelCase) . 534
PSS BOHE I T AL, SRR 1 1 “type” U475 REAH S Rust 2% 510 1%

4 S B A SO, U B R 6 1935 L P B8 A B B e BRI R L
B CHEREUE A A B, AR L B . KB T R ST S B R
AR

FATE B2 A2 RARAH) 1argest PREHIZE 44 B RAGIXFE:

fn largest<T>(list: &[T]) -> T {

XATCLVERARy: BREL 1argest FZRIKM 1. BH ASH 1ist, BREEE A 1 EMfslice. largest KIS
RE—NE 1 MHFERRE.

i 10-5 SRR —MEZ LTI T2 B —1 1largest HRECE X, FHMIRAVER TUWFAXS 132 {HAT slice B char H
I slice VAF] 1argest PREL. I RIXLERILIENBELIE!
Y AF44: sre/main.rs

fn largest<T>(list: &[T]) -> T {
let mut largest = list[0];

for &item in list.iter() {
if item > largest {

largest = item;

}
}
largest
}
fn main() {
let number_list = vec![34, 50, 25, 100, 65];
let result = largest(&number_list);
println!("The largest number is {}", result);
let char_list = vec!['y', 'm', 'a', 'q'];
let result = largest(&char_list);
println!("The largest char is {}", result);
}

A1 10-5: —ANMEAREG I ANZ TS H 1argest BREE X

WURIAE L 2 g R I e RS, St IR R R

error[E@369]: binary operation "> cannot be applied to type "T°

|
5 | if item > largest {

| AAAN

note: an implementation of “std::cmp::PartialOrd’ might be missing for "T°

FEREHPIER T std::omp::partialord , XE—Atraite F—#r 2P E] rait, A FEREKUL, XMEIREBH largest MM
BAARBERT v WATAERERZEA, RONER AT E R « RAWNE, Ride R8T AR T He e 12
B, FRAEPEHE X std::cmp::Partialord trait A DASEHIZEA LU ThAE . 76 F —30 2 FHA E B wrait FEo-E Q0] iz B4
Fa € — A trait, AL UETRAVSGACIIAMG] A — 0 HR 2 A AR L8] U A2 R R S A 0 7
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ZER AR E R Rz Y

FIFERTRMER o HERE A — A EE M2 S HCEEM 7 B 45 WK . 7] 10-6 F&oR 1 Wi 5 SCRAE A — S mT LA
PR x Ay AAARERIZHIE Point

A 441 sre/main.rs

struct Point<T> {

x: T,
y: T,
}
fn main() {
let integer = Point { x: 5, y: 18
let float = Point { x: ' }s
}

1 10-6: point ZEHMRAFTR TP T REMME « A1y

HAREROAT REUE SO Rz, B, DATESHELTRIG RIS S A Z SR AR B ESMARE
HRAT AR RE B AR ST A i B P 2 TR R

ER point HIE X R T — M2 RKA, RAVEZRIEARGHAE point X T —LRM 1+ ZZAK, MWHTE
x Ay A AR, Tt BRI, IRENEE N EAFEERER point FISEHI, ORI 10-7 1
AL A RE i 16 -

A4 sre/main.rs

struct Point<T> {

x: T,

y: T,
}
fn main() {

let wont_work = Point { x: 5, y: 4.0 };
}

AB10-7: FB o x Moy DAURAFKEE, FOUBIIEAEMFERZ IR 1
FG LB T BR:

error[E@308]: mismatched types
-->

let wont_work = Point { x: 5, y: 4.0 };
AAA expected integral variable, found

7

note: expected type ~{integer}"

|
|
|
floating-point variable
|
= note: found type ~{float}"

BIATH 5 AL x » FIFESIIATERXAD point SEHIRZRIREM 1 2 DB, BERITK v $BEN 40, MEH
EXAY x AEMARRE, FrElhil 7 RN,

IARAEEE (= x Ay WRUAAFERR HAREZ TN point Z5MMK, IRATATLMEH 2 MMZ RS K. 1R
10-8 1, FAMEEL point M SCNIHAMANZAIRA + M v . HdFB x & 1 BEW, wiFl y £ v KA.

A4 sre/main.rs
struct Point<T, U> {
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}
fn main() {

let both_integer = Point { x: 5, y: }s

let both_float = Point { x: > Y 13

let integer_and_float = Point { x: 5, y: b8
}

Al 10-8: FAPAMNZIENN point , XFE x Ay ATRERAFZEH

BUEFTAIXLE point SEHIFRAEBARVFRI T ! ARATBIFEE LM EAMER 2 HZ BRI S 4L, A K2 Hn AR A af LA BE 2
AR R T —AFERDEZRRBNAE, X0 RER — A EE R AR I BB — LN IR 5o

M2 s S T2 B R Y

FALT G5, MOt AT AR R R Th A G2 BB o . BN B BA T AR HEPE SR LA optionets M2, BLFEIX
NENXERRMEEHEET . LRNTEE:

enum Option<T> {

(M,

B option<t> R MIHEE 1 KIMZ. CHAWDMA: some , EFMT NRY 1 HE, MAFEEME
B None o ARHERE R IX—AE SCRSCHRFQIEATAT BAR BRI BEE B . “—MATREAIE” 2 — ML R AR RE E R 1
&, 1M Rust LHFRATAGIAE L ARG LRI RIS

M WA DA 2 N2 B, SRR Resurt AXZETE SUBLZ — DX FEHIH] T

enum Result<T, E> {
(M,
(E),

Result MUIZEFMAMNMZAIZRAL, 1 M e o Result HHMHA: ok, EFM—ANEE 1 ME, M ere WAFB—AZE
BoE MMl XA ESUES Rresutt MEZEREIR T EMFIAEAMATEERT) GREl 1 FBINED WaTRERI GRIE e 285
WIED [E. BHZ—FoRB] 9-2 P I —ANSCHEI S SO R IIATIT 1 BOBONT  std::fs::rile ZEAYIM HFTIF
AP SR e WNT  stdiiio::Error T,

SR BARB A %A AR EL RO AR 5 M 4 D MO SO IV .2 008 05 U R 51 A2 2
IR AR

TR SR M e 2R Y

A L5885 ST RERA S SR AT 2 R M O SO S BT 7 %051 10-9 SRR T /%49 10-6 P SLIIA 1
{6 potnects o BAFRANE pointers LT AW x H7BREETE « HEAR5 -

A 441 sre/main.rs

struct Point<T> {
x: T,
y: T,

}

impl<T> Point<T> {
fn x(&self) -> &T {
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&self.x

}
}
fn main() {
let p = Point { x: 5, y: I
("pox = {3, pax());
}

B 10-9: 7E pointet> S5HIME ESZHUUTE x , ERE T REWTE x M5IH

EREWIE impl JFHFEH 1, XFEMATLUE pointets FSBAITERRHHAE T . £ inpl ZJEFEHAEZA 1, XHE
Rust BLHTE point AJSRFES AR R R BARZEAY . B, wTLLEREN pointcfaas SEFISEHELITVE, AN
28 point S, R 10-10 AR T —/NMEETE impl ZJ5 (IRFEES) FAEHZAMET, XBEMEH T —HA%E
M, f32:

# struct Point<T> {

# x: T,
# y: T,
#}

#

impl Point<f32> {
fn distance_from_origin(&self) -> 32 {
(self.x.powi(2) + self.y.powi(2)).sqrt()
}

A1 10-10: HE—ADNAHTHAEZESE 1 MEWRKRAERIE mp1 B

JXEQ{JCE%%‘L”*% Point<f32> %ﬂ%ﬁ#/l\ﬁ/z distance_from_origin , I—m/ﬂ\:’ﬁij, T K% 32 ﬁéﬁﬂﬂf‘] Point<T> ;WU}HU/&
A5 METT e XA TIETH R RS 5 55 — A R AR M RBE S, B T R B TiF A B BB B4 .

gt LT Rz BRI S HOEA SR AR TNER 4 Rz B R R — 28, 7= 10-11 FEE7RH] 10-8 45
& pointet, Us FEXT —AITE mixup o XTI —A point AEASE, MEATRESTAA mixup M) self J&

AF point AL, IXANTVER self MY point ZEHEUMY x {H B 1) FISEM roint HBUM y (A CEE w) K
BN point SRS

X A44: sre/main.rs

struct Point<T, U> {
x: T,
y: U,

}

impl<T, U> Point<T, U> {
fn mixup<V, W>(self, other: Point<V, W>) -> Point<T, W> {

Point {
x: self.x,
y: other.y,
}
}
}
fn main() {
let p1 = Point { x: 5, y: };
let p2 = Point { x: "Hello", y: 'c'};
let p3 = pl.mixup(p2);
("p3.x = {}, p3.y = {}", p3.x, p3.y);
}
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AP 10-11: TRRAEH T S AR SR R 2R A i B

76 wain BRELH, X T—AN 132 REW x GEHN 5O M fea 1y (LEA 104 ) 1 Point o p2 NZE—A
HE TP slice KA x (A "Hello® ) M char AU y (HAEN ¢ ) B point o £ p1 EBL p2 fENSH
A mixup %i@lﬁ[*/l\ p3 > E%ﬁ*/l\ i32 3’3@5‘] X s 7'31 X 5{%5 pl » %Tﬁﬁﬁ*/l\ char %@E"J ) jil y

51%5 p2 o println! ’%TTEHEH p3.x =5, p3.y = ¢ o

EBEMSH v A ov BT impl ZJF, EORMANTS S EE SRR, TZRSH v Al w ART fonixup 2
5, BERAATT R R AR T AR B .

w2 RARAS ) 1 e

FE DRSS 70 K0 P 2 P (DI AR T e 2 4 3 Ao P2 SR S MR T R ATIZATIN I A S22 Rust KBz B 17 ARk
VR KRS s 2 T ST S H0R P s LA SR TR I B AR T b 32k !

Rust JH it 75 9 1261 #4772 BARTIS H 5254k (monomorphization) SRARIERCR . HLESM AR — M2 BIARIS HE AR N SEFRION
B E AT (s e A R

G ESH T ION) TAR IR A 5oR 0 10-5 TPIRATENEE 2L s B D B e o 20 1408 4R IR 2 BUARRS R Y o for B R A P 2
RS EH N B AR AE AT

EBAVE R —MEAASHEE T option MEEHIH] T

let integer = (5);
let float = ( )8

2 Rust 4 PFIX ARSI, 2T RS, HiRaS S iRBUE IS option MIMEIERIUE A optionct> : —NXFRL
i32 H—PXN fea o AL, EEBIZHIE X option<T> JEFFN option_iz2 Ml option_fea , EEEIZALE X B NX
PN BRI 5 S

2 19 A SR B S AU RRAS AT R RAR XA, TP option Br iy 4% 0 i) BAKTE SUR 9 1 AR «

A 44 sre/main.rs

enum Option_i32 {
(i32),

¥

enum Option_f64 {

(fe4),
}
fn main() {
let integer = Option_i32:: (=)s
let float = Option_f64:: ( 8
}

BATAT LU iz ARG 5 A B R AOACHS, 10 Rust H %SS4 2 FURe A SRR RS o 3R 0 A 2 B B0
ITIITEE; HARSEAT, ERHAT AR BRI R T S A B O EZARS —FE . XA RS IR Rust iZ 7R
AT IR AR B S R

=
iz
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trait: & XHLERIT N

ch10-02-traits.md
commit 131859023a0a6be67168d36dcdc8e2aa43f806fd

trait FEVFEATHEAT 53 —Fam g AATLEIRATAT LM SRR PT@E R 4T 9. trait 35 VF Rust S B8 50 M2 RELMA T RE S
HmRRIL= M TRe. FEMHZ RIS HHIL D, W LMER] trait bounds 784 PN 15 € 2 B4 ) LRAE AT S8 1 2EA
trait (S, JFHILAEX N7 5 NI AT 2 DI RE -

R trait LT IARE T R R BN 820 Cinterfaces) HThEE, HARA LA,

E X trait

—ANRB AT N B AT B TR T A e A0 R T DO S RIS AR R R D7 R 3, ISR it T DS = AR R AT A
T trait 5B R R ITEE LA AERMTTE, R E DI BT R AT RS

flhn, XA LAMF A FERPEREE ARG S5 Newsarticle FITAFHURA T H A S M RHT R R, T
SRR Tweet TE RAEAIN 140 NTFFHI N A, BLI AR 15 i RS 70752 o 1 A ) 101 SRS ) TT s

BAVRBEAN N LEARR S ERRE R REEIEE Newsarticle B Tweet SEUITHHIBIEMIEL: . B LA HE
HIAT AR TR R M 45 1), IXRE &R mT DL SEBI ) summary  ESRIE RG4S . R~ 10-12 PIEIR T —ARIIX
MEAI summarizable trait Fi5E X :

44 librs

pub trait Summarizable {
fn summary(&self) ->

}

7~ 10-12:  summarizable trait JE X, BAEH summary FIERMERIITA

fEH trait REETORA A —A trait, ST trait 4T, 7EXDMIFHZ summarizable o 7EKFE S A B IR SEPLX A
trait (2T 5 BT IO IES A, FEXAMIITHZSE o summary(gself) -> String o TEHVESAJEIRD S, TMAZLE
KIES SRS BB — AL A trait PR E T EIRAL B 58 AT R IR, Jikas i (RAT AT ST
Summarizable trait [KIZRESHIIHAT 5IX M4 1058 L5EA—BUN  summary 77,

trait WP A AT, AT AT DD S 4R

TSI trait

BUIERATE LT summarizable trait, 7t F] LAAE 2 BRI & b 7 B X AT AR ESEIE T . 4] 10-13
JE7/R T NewsArticle %*’Qﬁiﬁ Summarizable trait Ei"]*/[\ifﬂ, Efﬁm*@@\ ’ﬁf%&ﬂlﬁ'ﬁiﬂl‘]’fiﬁﬂzj‘j summary E‘Jl’i[ﬁlﬁo
T Tweet SEHAR, FAVESENE summary 5 SCOWH 4GRSO 2 3SCAVE NIR BME, FHRBAESC N A S 2B IR
140 FFFLAA .

A4 lib.rs

# pub trait Summarizable {
# fn summary(&self) ->
#}
#
pub struct NewsArticle {
pub headline:
pub location:
pub author:
pub content:
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impl Summarizable for NewsArticle {
fn summary(&self) -> {
("{}, by {} ({})", self.headline, self.author, self.location)

pub struct Tweet {
pub username: 5
pub content: 5
pub reply: bool,
pub retweet: bool,

impl Summarizable for Tweet {
fn summary(&self) -> {

("{}: {}", self.username, self.content)

7~ 10-13: #E NewsArticle F1 Tweet 2B SZI summarizable trait

FERM b SCHL trait RAAT LB wrait TRITTE. XAET inpl KT )G, RATPLOT ELI wait KAFK, HHEZ
for MTHFESLI trait FIRBIBAFR. TE amp1 Bobr, fEF trait 58 LHPIUESE S, DEAFERD S, 02 & EE R
5t 5 BR BUAR Sk g R SEI trait J7 IRV IA RIATO9 .

—HSZHL T trait, WATEATLAH S Newsarticle FI Tweet SEFIFAE trait J73E—FEI 77 A trait 55T -

let tweet = Tweet {
username: String::from("horse_ebooks"),
content: String::from("of course, as you probably already know, people"),
reply: false,
retweet: false,

s

println! ("1 new tweet: {}", tweet.summary());

ﬁié?fﬂAEﬂtH 1 new tweet: horse_ebooks: of course, as you probably already know, people o

FERE ARG 10-13 FERATEMIFR 1ib.rs BE YT summarizable trait fl Newsarticle 15 Tweet AL, FTLIAhATTZAL
FR—ERERE . WHIXA 1ib.rs XTI aggregator crate [, 1A ANREELFFFA crate FIThAESMINAFE
WeatherForecast ZEMARSEZIL summarizable trait, TESZIL summarizable trait 2 A ARATT 1 Jomh 76 EoK H SN AR SRR,
1) 10-14 Fi7R:

444 lib.rs

extern crate aggregator;
use aggregator::Summarizable;

struct WeatherForecast {
high_temp: f64,
low_temp: f64,
chance_of_precipitation: f64,

impl Summarizable for WeatherForecast {
fn summary(&self) -> String {
format!("The high will be {}, and the low will be {}. The chance of
precipitation is {}%.", self.high_temp, self.low_temp,
self.chance_of_precipitation)
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A~ 10-14: 7E 5 —A> crate FFH aggregator crate [f] summarizable trait 5] AAF s
FHMNXBARILH  summarizable & —NAF trait, XAZAKARE] 10-12 1 trait ZHIFEH T pub REET.

trait SEMLA— AN T EVE R IIPREE: RAETE trait BUG N BN, T FATT crate A IR % Y HSRB rait. #HoA)iEdL, ARVF
XA SR T SLHLAME traite BT, AHETE vec LI pisplay trait, IN pisplay Ml vec #E XL THrtEfEH. FRVFAE
B Tweet XFEAENTRA aggregator crate #i7r PIREMT H & LKA FSHIARAEE 1 trait pisplay o WAV

aggregator crate 14 vec SEF summarizable , A summarizable & X T M. XANFREIRLATFRA IJLEN Corphan
rule) [—ER5y, WIHFAREGEMAGT] LIERTIE SRR BIE . WSk, EHFRA orphan rule /& F AR AR
WA X ZEFIN A&, P4 crate T RAS 50 AH [RS8 SEIUAH [F] (1) trait, PRITX AN SEILSAH LS. Rust H4T0 PR AR 1%
fFEFWE—AN . 24 Rust 583447 orphan rule, HAth N4R 5 FIRISASBIRRARID, K2 IR2 k.

ERIA S

AN trait 1 ISELE B4 FTIESLBERAIIAT N, AR AR SRR S Sl A0 5E A ST MR IRA A 3XF
LONHRE RS trait I, AT DA PR OR B B AN T IE R ERAAT N

B 10-15 IR T W summarize trait (K] summary J5VATRE —ANBRARIZRFBE, TARGRE] 10-12 FOREE R 2
E X TTIEE A

A4 liburs

pub trait Summarizable {
fn summary(&self) -> {
::from("(Read more...)")

}

A 10-15:  summarizable trait E"]iﬁ(y %’ﬁﬁ/[\ summary ﬁ/fﬂ@gﬁl}\ifm

WIHARENT Newsarticle SN FHIXANERINSEIL, WA RMGRE] 10-13 I E X —1H RIS, e L E —4 =
B impl HR:

impl Summarizable for NewsArticle {}

Eﬂ@lﬁ%ﬁﬁﬁ%ﬁ NewsArticle %X summary ﬁ/j&T, j’\j summary ﬁ/fﬁﬁ/l\gj(i)\ifﬂﬁﬁﬂ NewsArticle %ﬁj’ﬁfﬁy\j
if’)ﬂ? Summarizable trait, &’ﬂ”fﬁ?)ﬁﬂuﬁf NewsArticle E‘]i@ﬂl}ﬁ}ﬂ summary 7‘:7‘/2

let article = NewsArticle {
headline: String::from("Penguins win the Stanley Cup Championship!"),
location: String::from("Pittsburgh, PA, USA"),
author: String::from("Iceburgh"),
content: String::from("The Pittsburgh Penguins once again are the best
hockey team in the NHL."),

s

println!("New article available! {}", article.summary());

ﬁ&{tﬁg%{rm New article available! (Read more...) o

¥4 summarizable trait A NI ERIN  summary SEILIFFATERGIIRH] 10-13 1 Tweet F7RH 10-14 1 weatherForecast ]
Summarizable SEHUALATERAR: HEH—ANBRINSZILAEZ S SCOURH BN SR trait J7 VAR 58 2 —RE
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BRI\ ST A VR A ) eraie AR ARV, IRAER AL 7 VA BRI SE I X R E,  trait TTLASEBAR 2 M DG
MR TR/ E N . AT LLESELE summarizable trait tHHE —NERSLH author_summary J5i%, %5%E
summary  J7 V2SR ALERIASEIN AR author_summary J5¥2%:

pub trait Summarizable {

fn author_summary(&self) -> 8

fn summary(&self) -> {

(" (Read more from {}...)", self.author_summary())

}

%T@Eﬁﬁﬁ/{‘ﬁﬁﬁiﬂﬁ Summarizable , Rﬁ'ﬁ? j:iﬂ—ﬂ trait HTJ‘%X author_summary Eﬂﬁf

impl Summarizable for Tweet {
fn author_summary(&self) -> String {
format! ("@{}", self.username)

}

—HEXT author_summary ; FATELATLASS Tweet LEMRMISIBIIAA summary T, T summary [FIBRINSEILS 10 FHERATHE
ﬁ%ﬂ’] author_summary ﬁ'}(o

let tweet = Tweet {
username: String::from("horse_ebooks"),
content: String::from("of course, as you probably already know, people"),
reply: false,
retweet: false,

s

println! ("1 new tweet: {}", tweet.summary());

IX.”%*TE]]Hj 1 new tweet: (Read more from @horse_ebooks...) o

TE AL B L 1 LB A BOA SEBLR AT RERT

Trait Bounds

IUTEFRATE X T trait FEAEEM b SLP T IR LS trait, HA] PAXPVZ ZYSRI S H0d ] trait. FATTAT CABR #l72 ZUAS F3E H 4247
KA, FRIFS SRR HA LS T R E trait PSS, UL TS HE BATA R A M Thiae . XHFRR
NTE B2 F trait bounds.

BINEE7RP) 10-13 N NewsArticle I Tweet ZREISZIL T  summarizable traite FATTHILAE X —TEREL notify KA
summary 7Y%, BEPA—MZHEE 1 MSE iten o NT B item LA summary TIAHIUESR, FRATATLATE
T J:{fﬂ% trait bounds ;KTE% item ﬂ‘gﬁ%ifmT Summarizable trait H’J%’éi”

pub fn notify<T: Summarizable>(item: T) {
println!("Breaking news! {}", item.summary());

}

trait bounds ¥ [FZ BB SHFE R —FHI, MTFHRESHESEH. BT v 1) wait bounds, AR DAL BT AR
NewsArticle BY, Tweet [RISCBISRMA] notify PA%L. 7~fil 10-14 HEHIRATT aggregator crate HIAERACHY o AT DA% % — A
WeatherForecast [RISZBISKIAA notify BEL, BN weatherforecast [FAFEtHSZHLT summarizable o 18 PR HABSRAL, tb
W string BY i32 , RUH notify MR AREG I, KIAXEERAE A LI summarizable o
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ArRLEIE + SRR E £ tait bounds. WURTATT ERREAE KBTI v ARG R Rk T [F) - AR A8
summary J7¥%, DT LA{# ] trait bounds T: Summarizable + Display o IXEWEE T B LLRAF(TSEIL T summarizable Al
Display E/b*tg’go

XA 2 M2 RS HI R, M2 BT LAY L E 9 trait bounds.  7F B HUH A S B0 R IS 5 i
FEARZ 1] trait bound {5 B2 AE LI, FTUAA 3 5h—MESE trait bounds 1%, ERHAZ SRR EZEA G K] where
MATH, Fr LU LI AR -

fn some_function<T: Display + Clone, U: Clone + Debug>(t: T, u: U) -> i32 {

FAMBEAT LR where MAJ:

fn some_function<T, U>(t: T, u: U) -> i32
where T: Display + Clone,

U: Clone + Debug

R BANBAREL, FRHEXAREERRTEGRAIRE wait bounds IIRE. X REL . SHFIRFIR B E T
AR

{# H trait bounds SK1&E largest M

JIt AAE: o AR EE X9 BUAE ] trait 7€ SCHOAT M, #87 ZEAEIZ B 2438 EHR5E trait bounds. BLAERATHLAT LB R OR
10-5 HABAME 2 BURBBHHT 1argest BRHUE LT ! BNV HBEAE FEE, B2 HIUX IR

error[E@369]: binary operation “> cannot be applied to type "T°

5 | if item > largest {

I AAAN

note: an implementation of “std::cmp::PartialOrd™ might be missing for "T°

£ largest MEUAPRATAHEMSH RN TEEFLEMA 1 BRIME. XN BERFEE ORMEE T trait

std::cmp: :Partialord K —/NERIA7k. FTULA T REEMEH K TEHRF, T 1 I trait bounds 48 5E Ppartialord , X
FE 1argest BRECAT DR FAEAT A ALK /N AL slice. I partialord £ZT prelude H1HT EAFFA TR EF G IIA
1 FH 3R

fn largest<T: PartialOrd>(list: &[T]) -> T {

R AR AT RIS, 2 BN R AR

error[E@508]: cannot move out of type “[T] , a non-copy array
--> src/main.rs:4:23

4 | let mut largest = list[@];

| AAAAAAA cannot move out of here

| |

| hint: to prevent move, use “ref largest™ or “ref mut largest’
error[E@507]: cannot move out of borrowed content

--> src/main.rs:6:9

6 for &item in list.iter() {

N

|

| ———-
| [l

| |hint: to prevent move, use “ref item” or “ref mut item
| cannot move out of borrowed content
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FHHRMIZ L2 cannot move out of type [T], a non-copy array » A T-ARIZRUARAS) 1argest BREL, FATR AT FHEK
B i32 Al char o IERZEPUZESHRIER, B 132 F1 char XFERIZRALRE QRN FERT UEEAATERR 1, BT DAARAT TS50
T copy traite UIATHE 1argest MBASMLHEZAG, WAL 1ist SERBHA TR A LI copy trait [, XF
WA TRATTTREA BN 1ist[e] HIMERZNF] largest TR

W HAEST ST copy  MUSKTUH X EEARES, ATLLZE 1 [ trait bounds SN copy ! M5 10-16 FER T — AT LA
PEZ BURAH] 1argest BRI EHARY, REMEIEL largest B slice (ARSI T partialord F copy IXPIA
trait, U0 i32 A char :

A 441 sre/main.rs

fn largest<T: + >(list: &[T]) -> T {
let mut largest = list[@];

for &item in list.iter() {
if item > largest {
largest = item;
}
}

largest
}

fn main() {
let number_list = [34, 50, 5 o 18

let result = largest(&number_list);
("The largest number is {}", result);

let char_list = ['y's 'm', 'a', 'q'];

let result = largest(&char_list);
("The largest char is {}", result);

B 10-16: — AT LR FARMISZIL T partialord Al copy trait HIVZHUM 1argest PRIEX

WARFHEAFEIRS] 1argest MEABH T LI T copy trait FIKM, FATATLIE 7 K trait bounds FHEE clone TIAE
copy » FFULIE slice )k MEMETS 1argest BEUMAHITAR. (HRMM clone PMREUIE/ERMAE E L MRS, 1 H
eI HCAED R KB EE N AT RE M 8 . 53— F 1argest FISEHLTT SURIR AL slice H—A> 1 MERIFIH . WREA T R
HORFEMN 1 808 a1 JFSCR R EUAMILAE IR B, RATEATEES clone B copy Y trait bounds ifij Bt
ALHEMHBED T . X B DI R & AU 7 g

{# ] trait bound 5 5% 1F 1) 28 5 7%

M I trait bound IZHY dmp1 BR, TT LA SARRI A JSEBL 1 4ESE trait FSRSEIITT R, B0, IR 10-17 H
B paircT>s BAEEILT new HVE, NERFAE paircts WEIH 1 ZBBSLILT partialord trait A f0EF LRI Display
trait %Eﬂaﬂ—ﬂjy j‘%;fm cmp_display :

use std::fmt::Display;

struct Pair<T> {
x: T,
y: T,

}

impl<T> Pair<T> {
fn new(x: T, y: T) -> Self {
Self {
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impl<T: Display + > Pair<T> {
fn cmp_display(&self) {
if self.x >= self.y {
("The largest member is x = {}", self.x);
} else {
("The largest member is y = {}", self.y);
}

7~ 10-17: HR4E trait bound 7EiZ B A S5 1F (K 9200 7 i2:

AT LASHATATT ST T 4% 5 trait AIZRAVE A S2I traite SHEATIH R4 E trait bound AR SZH trait #EH7Y blanket
implementations, A4 2 I T Rust brAEFE . Blan, FrAEFERAEMSZIL T pisplay trait FUZRAYSEIL T Tostring
traite XA impl HRFERAZIXFE:

impl<T: Display> ToString for T {
// --snip--
}

R NFRHEFE A T iX % blanket implementation, FATAI LAXHTATSLIL T pisplay trait AL B Tostring & I
to_string J7Vk. BN, WLLKRERIEEWOASTRIN) string {H, BEONERISZILT Display :

let s = 3.to_string();

blanket implementation 2 tH BL7E trait SCA4 ) “Implementers” 373

trait Al trait bound 1EFRATEE HIZ R S HOR /A A, IR RENS [ 9 6 4% W 4R 2 12 BRI 5 ZA AT IR AT
NFAT G FAS A T trait bound {58, EMEAT LU EARED T BV BAARSRBUR TR AL T IERIIIAT Y. AEBIASRIE
B WERIBAIZ A — A KRB R RIRTTE, REISATR B R . Rust KX LRSS0 B T 4 i, HEFE
I RERS AT LRI A VB E R . 74k, BATRERR S ISTRHEEAT AR, BO9TEg FEp C ek i
T IXFERH EHARIR AN R 2 RGP R & A B A g

REEA Mz, BAI—BEEEHEEEMEAEECHAE, K2 Al Uifetimes) » AFRTHAMZ A D)
TAVH LRI IR RIAT N, L I A B T84 8 51 FITEIRAT & ZAA TR 3 — EA R iEIRAT1 > R a2
T REIX L o
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i S 51 A Rk

ch10-03-lifetime-syntax.md
commit fa0e4403f8350287b034c5b64af752f647ebb5a2

HIEF B RHE TN, AR 7 —DNEZERA0Y: Rust PR N5IHEA I LA Uifetime) , 25 ALK
FiA ROE RS R I3 A i LU R B2 O T CAETAK),  TE AR B0 20 B S TR o 2wl DA — 4. BT R0h
LM RESS TR IN G e SUE WA, S tH LS ] Y R 2L s e 0 DA — e [R) 75 sUAH SRR 1 58, I A Rust 75 ZEIRATI A
R A S HORIE A TR R, IR RE B R3S AT I S B s 1) 51 4 24 2D

LI, XA RAKTH, HEARTRMIES AT AR, S, AREME LB, 2 Rust &SRR
fiE -

A PR MR ML, ARG KB AN, B DOX AT S UER] Ll IR T e B F 1 7 A
B DME RGBS . B L m SO g A AT A R MR IR .

GRTIE PSSl

A I 2 B bR R s RS, BRSBTS T ARSI SR, I8 FoREl 10-18 IR, B
ANHREAE FSRA A Py A 4 %%WWWF%f*A&ﬁWEMEEr,ﬁW%WMQF%f ANYIEN 5 1972
B ox o EAEERR, RATZRE o WEREA D « W5IH. SEENBERSRGSHRE, STl » H1E:

let r;

let x = 5;
r = &x;

}

println!("r: {}", r)

) 10-18: S E BT S L 51 A

F AT UEAAS B S Bt 1 A

R R — L) TR A B TR E VI E A E, DME IR AR R AR T AT A X B RIS A Rust N RVFAAAE
TEMAMR . ARMIXER L, WREAZRES T MEZAEAXANE, SHI—NRIENER. EEIT
il !

Lo PRI R ARSI 13 B — AR

error: “x  does not live long enough

6 r = &x;
- borrow occurs here
7 }

~ “x' dropped here while still borrowed

10 | }
| - borrowed value needs to live until here
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AR x JFE HEEREHAT. NEAWE? IR, x EBIKE 7 4TRSS G RN st T 7R, X2 N B
MBI Ak » RSN AR A R MF AR RATI T AP, W Rust RVFZXBAUIE T

T, r B2BIME x BIHERENBRIRM NS, XN 2R » SRR AL T/E. M4 Rust QTR
SE X BACTH A SR VFHIE ?

it AR & A%

IR VESR KX —FB 4 U fS AL AL 25 (borrow checker) , B HCEUAE FICRI R ITA S AR A RN . =~ 10-19 RoR T
5741 10-18 AH [ 5] A 1ol A 3 A i Jo U RO -

let r; 1] ---==-=
//

r o= &x; /1|
} /] -+
//

+
|
|
let x = 5; /] -+-----4--"'b
|
I
I
println!("r: {}", r); //

AB110-19: » MU x BEATEHNLEM, 2RIME 2 A b

AP~ EGFIARCA a2 IR x MAEGAEFC o o WRITIL, WEEH b PREEHAMEBEIEMAM a
NRZ . FEHBER, Rust WEUX AN EM AN, R o SIHEGEY o, BIESIHAT —AIG L0
o KNG BEFMHELG IR, KO o LeARA A e BN BESIHRIN R TR 51 HE AL R R R A

EFATEE R B 10-20 XA FFEA L8 5| H AT LA 5 1961 1«

let x = 5; Jf =====
//

let r = &x; N ==r=oct== "t

/7

e {3 ey /70|

/] --+

A1 10-20: — ARG, BB LS| A S i A i

KB o« AL b, s ER. XMEWE o ARSI x : Rust HEE r PRIGIHE x AR GRS LSZ
AR o

BUERAICEAE A BARRY 7 R 7 5 B A e B BAGL T4k, 98T Rust 4oy 73 87 4= i A IR ORIE S 0= A
R, 3N RALBATINIILE e B ) bR SO ZH0 R (el (A7 22 S
BRI P 9 B A i S

AERARIE — MR P FAFER slice PECKCE B FAF R B (L A F 478 slice SRIIXA ¥, JF
A R Bl — A T4 slices —HIRAIEHL T 1ongest BRAL, 7RH 10-21 HHIAASRIZZATEIHL The longest string is

abcd :

XA 441 sre/main.rs

fn main() {
let stringl = String::from("abcd");
let string2 = "xyz";
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let result = longest(stringl.as_str(), string2);
println!("The longest string is {}", result);

%@ﬂ 10-21: main l%lijll}ﬁ)zﬁ longest @éﬁﬂ%%?ﬁﬂﬁ’]‘?%‘% slice EP!?KJL%B@#/[\

EERBONEIRB AT slice (N TPIIFZIRIZESIAD BUOABAIEARE 1ongest BECKMHASHMPI AR K
MAE R BRI string 1) slice (LR E R stringt MRAD DIRFIFHRFMME (ML R stringz BEH
B -

S 2 IR <A slice {EAZE Wb L R T4 Ll 7 h S HIER S RAVE R g,
R ZARGR B 10-22 AL 1ongest BAEL, B IFASRESE:

Y AF44: sre/main.rs

fn longest(x: &str, y: &str) -> &str {
if x.len() > y.len() {
X
} else {
y
}

A~ 10-22: —/ longest BRELAISLIL, TR FLFH slice HEKHE, BILIERNREGIF

Ko BN A SR i IR R

error[E0106]: missing lifetime specifier

I
1 | fn longest(x: &str, y: &str) -> &str {
| ~ expected lifetime parameter

= help: this function's return type contains a borrowed value, but the

signature does not say whether it is borrowed from “x* or “y°

PERCAREVFEA VR [AME 75 B — N A A IS4, RS Rust HAFUEAR ZHR IS AE 8 x By o FSEERAN
WAEGE, FNREAT i PUREI—A x BISIFAT else HREI—A v M5,
BARBATE LT EAREL HAIFARELIES RBIRAE, FTUBAIERRE if B2 else 2WHAT. HATH
AENTEAE NI 5 I BAR A A, BT LAR ARG R 10-19 A1 10-20 HBFEE I W0 8% 46 FE ket 52 3 [m1 1 51 F 2 15 2
A SRR A S FREBIOERE, FOVEARHE « Ay 0 A6 2 e 5508 BME 0 A= i VAR SRR . 2
REA TR HG Iz B A i I S Bk e B 8] ) 2 2R AGE A PR 2 4% mT DAREAT 20 4

A i B R fR R

A IR A AT 5 A S A IR K A . 5 URBEL IR E T B SHUR BT DA AT R — R,

PG T I A i S BR BB B SR AT A A A R A B o A= o R IV AR B A R 22 A T R B A o R I Rl

*s

AR ARNERAE —DAKE WHEDS: AaRNSEERLFUMS O k. LaBSE 4 FEE 22N

5, MHRMTZRE, EAREEIETEE. '« 2REHARANEHNLHKR. EaAESEEm TIIHN & 2
JG, WA AR S TS Ay B R R S R

XHEAG T |ATE—MEEGAPSHN 132 M51H, —NEME 2 MAEGERSEK 32 H51H, f—
M AMMRE 2 1 i32 KA H:

&i32 // a reference
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&'a 132 // a reference with an explicit lifetime

&'a mut i32 // a mutable reference with an explicit lifetime

AN R A B 20 ﬂﬁﬁ&ﬁﬁ V¥ Rust 2451 2 B4 AR dn RS BN AR BLICR o W SR R 2
A=A 2 1 132 MEITHMNSE first , EFEA—NERREGAE o 1 132 WITHNSE second , X
W‘j/\i Jﬂﬁﬁ&ﬁ’iﬁﬂ‘ﬁﬂﬁ’l%ffbwﬂi% first fll second Z/Dﬁ %JX*HITE’J/Z’*’J LT3} }ﬁﬁﬂﬁﬁ?%&*ﬁéﬁ\u

BRI AR 44 T I A i A T A

KEBBAIMEH 1ongest MBI L TIOPREMAN. MGZHURMNSE, THAEGEANSHFTFESWPERELNS
BHVRMAIIRIE T X HEEATARZ SR Rust KT S H0rh 1051 RIAR [01E 2 8] A R ) A2 At A 14006 250406 AR 90 B 24 i
W, BBoRHl 10-23 EERASI AN E T a HRKE:

XCA:44: sre/main.rs

fn longest<'a>(x: &'a str, y: &'a str) -> &'a str {
if x.len() > y.len() {
X
} else {
y
}

B 10-23: 1ongest BREE ARE 7L P HTA IS L AUE MIRIR L A
KB ARD RE IS G 1 TF 2 B BA A R RIHIRE] 10-21 HE main BREIILS

BUE R B AR TR A e, MBSTIPAN S, IR SEGAY o fAEN R
slice. PR IRE— MR SEMAM o FEN AT RFE slice. XLRIANTE r Rust 75 IR L.

LA RS PR E A A IS, FRAT AT SCRAR TR N\ JE R [B] (KR 0 A= 3T, T2 4 AR AT AN < I A Bl
E’J%)\{E%Mﬂﬁfu)ﬂi"‘ﬁﬁﬁﬂéé’é A REEAAE (FEIE x My AESHFELA, R FEAEG AT
PIBE o EAREOEATEOR 20 R84

SFE BB AT YA i IR AR, XL L B BB A, TIANEAE T B B b R AT b IR A Rust fE6S
I AT BB P AT T AN 75 ZAR AT P8, A3 24 B8 3051 Y sl bl e AN AARIS 51N, 230l [l 1) A i A 400 T BEAE 0K

MBI B R . XA e A AR FEIE BXT T Rust SREGE R AATRE T, FERXMELT, RINFEAD
A A i A

HEAK S ALIBL 1ongest W, H¢ o PrERRMAEGEYE « WEMES v KERSAERE 8.
FOAE RS R IR E R, BT —Fiiii sl iz B d i o MRMAEGEBIERT x My B4 BN s
= PUAAMTHAR R AR IS E o bRk TIRESIHE, FroGREIES ERERIEE x My PEERIA
A i JA I R R ER A 2

EFRATE G W frE i AR B A A R AR A A IR 51 SRR 10ngest BRERAIFEAT . ] 10-24 /2 — N RIZAEATE T4 fe
B PR EWAIBE T stringt ELEISMBIEHIRA AHAE A A, stringg WIAEW BRSO AR, T result
BT — L BB N AR RS R A R A AR A TR LR EREMS A IFRIZAT, JFTEIH The longest

string is long string is long :

444 sre/main.rs

# fn longest<'a>(x: &'a str, y: &'a str) -> &'a str {
if x.len() > y.len() {
X
} else {
y
¥

H OH OB OH H H
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#

fn main() {
let stringl = ::from("long string is long");
{
let string2 = sifrom(xyz");

let result = longest(stringl.as_str(), string2.as_str());
("The longest string is {}", result);

A~ 10-24: E TP A [F A B AR A B Y String {E 1 A longest PR

BNR, EIRATZER A resuit WS HMAEMEAIE € HHANSEELIIBF. ¥ result A5 B N HAE F 3K
hEEEI R, (HRNKG result Al stringz AFEAIREIEA)—[FBAENIBEMEE. #TFR, BRIVEFEH resuir M
printin! FEBNBINFBIER 2 4b, BITERER 2 5. HERERH] 10-25 RS A e G i3

A4 sre/main.rs

fn main() {
let stringl = String::from("long string is long");
let result;

{
let string2 = String::from("xyz");
result = longest(stringl.as_str(), string2.as_str());

}
println!("The longest string is {}", result);

A 10-25: E stringz BAEHIRZ G resuit M2 BESW
W g e 2 LW R AR

error: “string2’ does not live long enough

6 | result = longest(stringl.as_str(), string2.as_str());
1 borrow occurs here
7 | }
| ~ “string2’ dropped here while still borrowed
8 | println!("The longest string is {}", result);
9 |}
|

- borrowed value needs to live until here

FEAREINTARLE printint B result SEH M,  string2 755 HL RIAMTAE R4S RAR A 200 . Rust KX L2
N ( longest ) BREHIZHAIR MUE AR TR AE G RIS E v .

H

ANZERIERMR stringt A, I resuit SG&IRA stringt HISIH. BFA stringt MRETFEML, *T
println! Kt stringl RIS AR . SR, &ﬂ]ﬁl\_iﬁﬂﬁﬂ%ﬁw“ﬁ Rust H/& longest I_liﬂl [l 51
A= i I RLZ 5 4 NS HU A i RO B AR — 5. BRI, RS AR A VRG] 10-25 RS, BFOvE T RE
SAFAETC R T H

AT TR ORI P51 FAE S tongese SR BRI (1103556 JFETF Mt N 500
Wb A A, BT N A BRI T A
RN B i Jod 40

fi 58 A A 12 B IE R 7 AU R B AR T RE . A0, WERAE 1ongest BRENAISEIUEHCH BIEIR IS — NS A
R TAE S slice, MATENSH y WE DAY, W TR BEB %5 ¥

A4 sre/main.rs
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fn longest<'a>(x: &'a str, y: &str) -> &'a str {
X

¥

FERXABITH, BATASE « AREHEREE T AEGAMSE 2, AEREANSH v 158, B y WEGANSS
Hox AREME A A A IREE TG R .

BMRBORE —AEIH, REERLEGAISEHEES A SH LG S EHILR. TRRERSI BH B REe
—NSH, WA R R ARSI IE, SRR NEEIIH, BT S RS RN BT
PERI. S E BRI RER (Y 1ongest PRETICIL:

A4 sre/main.rs

fn longest<'a>(x: &str, y: &str) -> &'a str {
let result = String::from("really long string");
result.as_str()

RMERA DR FHESRE VA ar IS H o, RIS R T, BV BE AL a3 5 S 8oe e Rk X
BRI RE

error: “result’ does not live long enough

3 result.as_str()

ANAANA does not live long enough

41}

- borrowed value only lives until here

|
note: borrowed value must be valid for the lifetime 'a as defined on the block

at 1:44...

|
1 | fn longest<'a>(x: &str, y: &str) -> &'a str {

| A

ﬁ%ﬁ"]l"ﬂﬂmﬁ% result 7L longest @ﬁ%%%qg%—ﬁf/ﬁﬂﬂiﬁ#%ﬁ%@s MEATZR MR BOR [El— A resurt IFIH. L
e A w RIS ECkSCE B ESI M, 1 H Rust AR RATCIE —ANBETIH . EXFEN, ST R 2R H
—NEITAE R BEE R A R — NS, XFEREUA A R E A TS EIEAME T

MEER EF, A B WIS 5 T A0 e 3k 28 R B4 [R) S 8ORiR [mME 1 A i Je 0160 . — ELARATITR A 7 2E AR 3R, Rust itH
TR HE R VN AF % e R E IR PRI 2 R B TR AR AT TP SR R N 2 2 AT .

SRR SE SCA A A i A S A

Bt ik, AT @ G Fra BERR N itk . tmT Lse ARG FH IS5 MR, AN NS Mtk e P R —N 5]
FHESInAE oy R BBV EM . 7~ 10-26 HFA —MNFR T — AN F R slice IZEMIE  ImportantExcerpt :

CAH44 1 sre/main.rs

struct ImportantExcerpt<'a> {
part: &'a str,

}

fn main() {
let novel = ::from("Call me Ishmael. Some years ago...");
let first_sentence = novel.split('.")
.next()
.expect("Could not find a '.'");
let i = ImportantExcerpt { part: first_sentence };
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1 10-26: —ANAEIRGI B AR, P DLH e SR B4R i AR

EAEREE —AFB, part , BT AR slice, XREAGIH. BUTRZMSERA, WHESWIEGIKRE
TR 5 v 7 B A dir S A28, DUEAE S R ks SO i 2 i L BT S

X main BREEIET —4 Importantexcerpt HISEHI, EAAH T HE novel FTHIAR string HIZE—NA)THISI .

Ay B A S (Lifetime Elision)

FEX—E05r, FAVRE T &5 HIE A, WARZEAMEM 75K R e gfs g2 da M. R,
EVFR) “FFFE slice” #E —AHRE, BAVERG] 10-27 FFKER R, B8R A fr R A8 R Ih g -

X441 src/lib.rs

fn first_word(s: &str) -> &str {
let bytes = s.as_bytes();

for (i, &item) in bytes.iter().enumerate() {
if item == b"' ' {
return &s[0..i];

}

&s[..]

B 10-27: SEPUEERE LT —ANECH A d A R B, RMEH S BOmR mHME AR 5

XA BRI AT AL A N AR D R g et T Se Py SR SRR AE R pre-1.0 FRAS I Rust Y, IXIHAZANGEIR LN . B —
AN 5| 6 25U WA (A A R YT o ISR ) B B8 42 K 22 5 PRI R

fn first_word<'a>(s: &'a str) -> &'a str {

HEIE TIRZ Rust fCRS)E, Rust FIBA KRB 5T Rust FEFF ST A 5 8t S — B — R 1 A i R UV e G e
Yyt nT T a9 HEAE LA BRI IR, #2345 Rust FIPABIEIX LB Ad 3t T Rust Jm a3,  Witb iy A A 48 4E3X
A7 00 S REATE BT HR 2 < JE BT AN T R A R S R v A

X IRATHL BN — L8 Rust 1977 52 R K 9T 2 11 B AR ROk & FE RN N B4 B TR S8 T BRI . AR AR EEDIE
i B A

Wegmhd it Rust 51 BT R FR Ny A A IS Clifetime elision rules) o XIS F5 BRI R sy (30, 31X
LR 2 — RIVFFE 5, WP 258, MRRBMFGIXEIg 5, HIoH T e 8 ar i 1
USRI FEANTR L TERE D HEWT: 405 Rust 78 WA A8 <7 X e U AT 42 R A8 B 1 AR i R AR AR PR T 101, B
T 45 FRE A B ARAZ AT 4 TERXFIMESL, JRiEdsarsh th— MR, X ) DUB 3 s 2 51 F 2 IRTAH B 2R 1 2R
JE RV AR i e o

B, MREE X R VE N S E A R R SN AE G AT Cinput lifetimes) T 38 1B 8 4 A= i JE ST
N A Coutput lifetimes) .

AR AR G B8 FH T T 5 AT B A 5 S BT A i R SRR AR R R o 58— SR UDE F T N A dm A, TS P SR
Fhh A . U SR AR A 1 S = AR AR AETE A TSt A e R I 51, R oot 1 R A il 1%

1. BRI HNSHEHEA S CREGANSE. St - NIIHSRNREE — NGNS o
foo<'a>(x: &'a i32) , ﬁﬁﬁ\ﬁlm%i&ﬂﬁ@ﬁﬁﬂﬁﬁ\x@%ﬁzﬁ}%ﬁﬂéji&, fn foo<'a, 'b>(x: &'a i32, y: &'b i32) ,
MRIERHE
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Z-W%Hﬁﬁﬁmkiﬁﬁﬁgﬁ,%ZE&W%%%%&E%%%%&:ﬂMwﬂﬂmEaBD»&?BL

3. WARTTEAZ MMNEGAMSE, N H P2 —BONTTENSHCN asetf B amut selr . M4 serr HIZEdmJA N
WA BT S AR RIS 4. IR R g S AR SR B 113

RBLEATE Tt g 8 R TR B 10-25 first word BIELHISEA TSI IR AL A . THIGI S i 3 ORI

SRIGAE o7 2 i el 391

fn first_word(s: &str) -> &str {

BHRBAT ERGEE) RHE %N, Bl 2aN s HSEMa LA CdamR Y. RITGER —HRZA e,
Ji ABUAE RS 44 SR AR IR

fn first_word<'a>(s: &'a str) -> &str {

XA AN, B BAESF R — AN d SIS BT DU IE R 0. 55 — 2 U2 1 i N 2 500 24 o ol S0
T A A S EL P DB A B ERAGIR

fn first_word<'a>(s: &'a str) -> &'a str {

PR A T P 5 IR 7 A dr A0, Dt i 13485 FT DAZK S i 20T T B Z0AE e SRR 1 IS B B8 44 2R
i FA 3 o

RATHEE S — M7, RKBEATAR] 10-22 HH A I SHIN  1ongest BRETFIA:

fn longest(x: &str, y: &str) -> &str {

PR EATE Tt g SN 5 — %00 A5 HISHHE LB CEG R RRAEPNSE, TUSA ™
A CRREID A i -

fn longest<'a, 'b>(x: &'a str, y: &'b str) -> &str {

TERBLH 2 2N, EIHREHERFES T MmN Em . FRE SN, ERFEMAEH R ARG
self ZH. REEANEELHNT , A& AR BRI RR A d R . Xt A 47 Fon ] 10-22
B AR IR 2 HH LR AR R S IR 28 ) i AT L 0 2 o A SO0 R, AN 5 AN RE T 5 28 42 b i 51 B A i A
.

N3 = 26U B IE eS8 T RO R 77558 4, BUERGERAVE BRSO A dn Y, B & A X =
WK FATAH AN 5 EAETT IR 4 bR 2L i S

T e SO IR A i YT A
SN A A AR SIS, SCETE R RZUR ] 10-10 iR RAE R KR S M e 75 Rt F A i
S A0 O B S T2 0 15 B 75 D 5 7 B 0 155 ORI L (A 5%

CBURERD S5tk 7 B B d A JUS RAE impl  RHE T 2 )5 A IR RS MR R AR Z e i, DRI e i A
WIR LRI — 7>

impl BREFITIERE AT, B RS SR T BT S FAHSCIES, T RERMLI . S34h, A A A R B A R
AT AT VERE A AT A i FNEAR . AR RATE B LA 10-26 g LIS HIME  mportantexcerpt I
T

B, RBA AT level . HME—HIZHUR serr WG, M HREMENE A 132, AT AMEME:
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# struct ImportantExcerpt<'a> {

# part: &'a str,

#}

#

impl<'a> ImportantExcerpt<'a> {
fn level(&self) -> i32 {

}

impl 2R MR A FR G I fr S WIS B L B, AR BRUASE — 2 2B RN AT A L BRE  sere SR
i 3 o

X B AN P T = AR A o AR M R T

# struct ImportantExcerpt<'a> {
# part: &'a str,
#}
#
impl<'a> ImportantExcerpt<'a> {
fn announce_and_return_part(&self, announcement: &str) -> &str {
("Attention please: {}", announcement);

self.part

KA A, el Rust B SR — 26 £ d FHIIA RSN JF45 T ase1s A1 announcement tA114% I F) 2 i A
W #F, PARP—NSHE sserr , BRIEVERBYIT 7 asers HAAEN, ZREHTA 004 A H#R B H 5 i ok
I

i A A i A 30

REA —F BRI EGAPERTIS:  cstatic o static EMEMAE TEANEF IR A 05 B IEERIA
'static EAFA, BATH A I FAR T R AR R

let s: &'static str = "I have a static lifetime.";

AT R B SO BB A ERR PP 8 — BE SO R TR AN SO SO P o BRI R4 B P ITE AR static
o

O RERE SRS BT BISOAR L 0 stavic ARG, A3 BIEEN stavie 201, BH— L5
A 45 FLAOAE R R (02 P AT ORI 5 e — B, WRATREROEE) o KM, AP
B ROIE /MRS R R A AR LR, WARYLIKA T AR stovic AN,

ghEEvy RIR A28, trait bounds F14 #iy J& #H
ERATRIEE — NAER — R BUh I8 ez B2 4. trait bounds FNAE iy & HRIE L !

use std::fmt::Display;

fn longest_with_an_announcement<'a, T>(x: &'a str, y: &'a str, ann: T) -> &'a str
where T: Display
{
("Announcement! {}", ann);
if x.len() > y.len() {
X
} else {
y
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XAZIRBI 10-23 A AR [E B AR slice K E ) longest BEL, AHH—AMFIMISEL amn o amn [IRA
R 1, EATUBIRNEMEIL T where MAJHHREN] pisplay trait FEM . XAFSMOIS T AL R B LB 77 R
slice M JE 2 RUBATEN KR, XMl R N4 pisplay trait bound RN, B4 M AMBRIZE, FiLlEaENS
e AWZARBZH v WAL T RS A —RIGSHIER T
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ISEe

R—HAETREMNAE ! PIERINE T2 BB SEL. trait A trait bounds LAKZ B A FIIRA, ROEHERTRS
BEAE R OREE M T 2 M SRS 1. 2RSSR Y ol LUE H T A A 287 . trait A1 trait bounds fRIIE 1Bl
FERRURZ R, X eI AT T R AT . AR i A AR TR S 51 P 2E i A 0 TR ) 9% R ARALE 13X 86 R0
LA NS A S OB . WA BIIX — VARG BRI T DAAS S RIS AT I 25

RATREN MG, XA GUE A E L FEYIMNE: B LRSI vait R, XS —MEH] wait 1770, -+
EEW KRB FNERE R RS B SR R AR R G IR . AN TR, AR IRATINI W T LE Rust
g S, R ORI I P A Th R R R B 145 B KA A% !
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ch11-00-testing.md
commit 4464eab0892297b83db7134b7ace12762a89b389

Program testing can be a very effective way to show the presence of bugs, but it is hopelessly inadequate for showing their

absence.

Edsger W. Dijkstra, "The Humble Programmer" (1972)

AT AR UE B bug FAFERA RO, R HAEER I 2452 NGB A 2 .
Edsger W. Dijkstra, [l ifE/F 1] (1972)

RIFA ARG BA A ZR AT REM A TR I IR M SR A I BT B A2 AT - Rust 52— MHH 24 7E H LA 1
HIgAEIE S, A IERME— D DUE RIS £ 8. Rust R RGAE B RS R TARKIZh R, A e A ml ge ik
PTAE TSR R . VI, Rust MAETE H A S Q& T 95 HAF IR SR

Bt BATAT UGS — ML add_two HIRHEESERIEN —HRE. ERELAHE - DNERSLOFRE - MERE. X
SEHUM SR PEX AR EN, Rust 23T PrA A RTRAIC A W R R AR AR, Flan, XU B mfREAIA 1%
B string BITCAMIGI HAIXADRREL. Rust JT A8 M2 2 XA e UR T SHEA A SE BT DR R AR RESH0n—
JE fE, TSR BB S0 10 B 50 K ! X st I 7 s .

AT AR S IAWT S, Lo, 6638 3 45 add_two BREIN, RBEMER s o LIRS BETES, #AT ST
DA PRAT AT BLAF O IE R AT D9 B B 25038

MR — DR A ECRE . BARANREAE — A — D25 Pt S 205 5 4 AR T 477, BATIE R 2118 Rust P
THREMIHLE] . AT PERI G S WA 22 BRI ZS, Rust 3245 A RIS ATIER A BT WL T, LA A S el i i 4
U TR AR B R
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n] g 5 P
ch11-01-writing-tests.md
commit 4464eab0892297b83db7134b7ace12762a89b389
D A BRIE AR 0 ACS 2 15 4 IR EE 1 07 2B AT 19 Rust BRER . IR R 00038 3 AT 1 F =R

1. BLE AR I Ee SRS
2. BT HEN AT
3. W E AR RATITINER

EBATEE Rust R B TTHIRI S UK TIRE:  test JEME. —LEEM should_panic J&ME.

Ik e B

PR 1, Rust PHRINAELZ —MHH  test JBMEMAIRE. B (atribute) /2R T Rust 4415 7 B o4k
B BREREREDHTIR derive BIEHUE — M. N7 PMRERIM AR, FELE m TZHMLE #
[test] o fEH] cargo test @2 IBATHIARAUIN, Rust MG — NPT E Z BB HIRIEITIAC T test JRYER
BRBOFR & R DR 1 A R

HtE LA Cargo B —MEBHEK, B2 B ATRNTAE RN — NI R & XA BT HATT 4% 5
W, BUORIZARRERIT UG KT 0 E I AN 00 25 A 4R I BRSO B AR S5 AT 1 o R ] DABIA M I 2 2 ROl R B DL K
T

FA VR i xS B ) A R PR ARAR A — Lo B0 RAR R — Lo MR ] TARE T i A A, A SEBR IR TS . Fd 4
5 — 8 B SR PR 3RA 14 5 RS I I 5 A THIAT R 75 IR

EBATOIE —DBHIEDIE  adder

$ cargo new adder
Created library “adder” project
$ cd adder

adder FEH src/1ib.rs BRI ZERLZERERUIRE] 11-1 FioR:

44 sre/lib.rs

#[cfg(test)]
mod tests {
#[test]
fn it_works() {
(2 + 2, 4);
}
}

A 11-1: 1 cargo new BRI EA B £

DUFELTRATEIN S tests BEHRAN #[cfg(test)] VEMPIFRIRIERBOR THHIIT T, R m TZATHT #[test] :
A E MR — AR L, XTSRS HAE AL . O FT AR tests MEBRP4MIA AEICHY)
BRHORHE B EATE S 7 S BHEAT B WARAE, PTUAFRBAEH] #reest] JmIEARHIIRLE bR BRI B

BRBUAAE assert_eqt ZEWTH 2 00 2 55T 40 XAWIFH AN MBI EUS KX AH 7. iEBADEAT MEE 2 60E .

cargo test T X IZATIH HHTA I, WR Pl 11-2 Fros:

$ cargo test
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Compiling adder v@.1.0 (file:///projects/adder)
Finished dev [unoptimized + debuginfo] target(s) in ©.22 secs
Running target/debug/deps/adder-ce99bcc2479f4607

running 1 test

test tests::it_works ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out
Doc-tests adder

running @ tests

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

Bl 11-2: 3847 E A B o

Cargo éﬁéﬁ@?’f?#ﬂﬂﬁco 'T’:E Compiling + Finished Fl Running JXIM?ZE; FHJ%@J running 1 test JX*?i ?41:?
BR T AR ATR, TR itworks , PARINANZITER, ok o HE T LVE B ARNNRIEIT 4 A0 0
%: test result: ok. %%%Fﬂﬁ(ﬂ”iﬁ%ﬂﬁﬂ?o 1 passed; @ failed ﬁ%ﬁﬂﬁi%mm{m“ﬁﬁio

KEIFEAFABARC A ZRE IR, TS RY o ignored « FATHERA T IETHZZITHIN, FrLLRgimg 28
7R @ filtered out o {E T —#B7 “IEHINIRIAFTIZAT 2418 B AN JEI Ko

@ measured ST EEFRHEREMIRAT . PEAEN (benchmark tests) 4B AN, 1R fEH T Rust JF AR (nightly
Rust) . iHEBEH—FRTMHEZL Rust FRRIER.

W& LA poc-tests adder FFRMYIX—#72 BT A RGN ZE R . B IR RATAEA ORI, A it Rust 4T
FTHBLAE APL SCRYH AT R o XA DS B FRA S SORSAIARS CREF R | 7R3 DU Z ) «SORSAERE” #0732 B3 dn gy
%Eiﬁ’uﬂﬂﬁﬁo fﬂﬁﬁaﬂﬂ%’ﬂﬂlﬁ Doc-tests %Bﬁﬁ‘ﬁﬁﬂjo

PRI MR 2RI B B X A AR MR T . 45 it works PREGEMNAFEINIA T, HLHN exploration , IXEE:

44 sre/lib.rs

#[cfg(test)]
mod tests {
#[test]
fn exploration() {
(2 +2, 4);
}
}

%ﬁ?ﬁ(fjf cargo test o fﬂ?‘fiﬁﬁﬂjqﬂf‘rﬁfﬂ exploration ﬁﬁz:x% it_works :

running 1 test
test tests::exploration ... ok

test result: ok. 1 passed; @ failed; © ignored; © measured; @ filtered out

EFRATIG AN — AR, AL — O — 2RI L 2R 2 B panic BPIAHERIK T o B —NIRERAE
— R TIZAT, UELERINRELER T T, s RINEAR T R B LTE PRI T R A 5 A5G A panic 1977
¥ A panict %o BANHIMER another J5, src/libars’ BUEF ERMRAH] 11-3 FiR:

X441 src/lib.rs

#[cfg(test)]
mod tests {
#[test]
fn exploration() {
(2 + 2, 4);
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}
#[test]

fn another() {
("Make this test fail");

}

AP 11-3: BEINEE AR ABSFNIEAT panict MR

FHK cargo test BATIR. Hili N ZEERG R W] 11-4, BRI exploration WKL T 1M another KT :

running 2 tests

test tests::exploration ... ok
test tests::another ... FAILED
failures:

---- tests::another stdout ----
thread 'tests::another' panicked at 'Make this test fail', src/lib.rs:10:8
note: Run with “RUST_BACKTRACE=1" for a backtrace.

failures:
tests::another

test result: FAILED. 1 passed; 1 failed; © ignored; © measured; © filtered out

error: test failed

) 114 — AR I A — AN R R T R 3

test tests::another IX—1TJE rarLe MAE ok 1. FEFRIMMNKGE RAGLE LML TSR H— M0 TR
T IR VE R R . fEIX MBI T,  another [BIJA panicked at 'Make this test fail' M2, XAV T src/lib.rs 5
10 47. F—BAUXFE T BrA RIS, X AR AR 22 M URIAR 22 2 SO i v 2 E I AR A 96 Bl o mT LU F S el
B HR RIEAT XA, XL BRI 82 2N g 47 298058 2 @47 7%

RJGR LT BE LV, MRS RE rareo o A NGB AN IEUR

BAEBATI I F MRS R 2R T T, BREBRRR panict ZAM—SEAE MK AT B 0L

flif] assert! ZZRAAr4h R

assert! 7% HABRHEZESRAE, TEA BRI — 4N true BTAERA . TEM assert! FRUE—AIFE NA/RE
El/‘]%%ﬁlo ﬁ[]%{ﬁ% true , assert! HZ@F{E&@H#{NU&%@HZ ﬁD%{Eﬂy false , assert! Iﬁ{ﬂﬂ% panic! 74:\, JX%@@[
WKW, assert! ZHEBIFRATR A AND R A LU R I7 RiE1T .

FiZ—FHEAET, R 5-15 T A Rectangle LSRN —A can_hold Jjik, TERHI 11-5 d FRRAE HANAT. Hiflif]
JG3E sre/lib.rs I3 assert! ZE4wE — L6

44 sre/lib.rs

#[derive(Debug)]

pub struct Rectangle {
length: u32,
width: u32,

}

impl Rectangle {
pub fn can_hold(&self, other: &Rectangle) -> bool {
self.length > other.length && self.width > other.width

}
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B 11-5: B ET Rectangle ZEFIEMHE can_hold 7%

can_hold JVEIR[EI—/MNAA/RAE, XEBRECTRFTE assert! ENMHGS. 1ERH 11-6 H, iLERMNESE —A
can_hold JTVEIIESRAE NS, XEAIE—NKA 8 %A 71 Rectangle LB, IR E W LIRS FH— KNS %
N1 Rectangle SEH:

AE4: sre/librs

#[cfg(test)]
mod tests {

use super::*;
#[test]
fn larger_can_hold_smaller() {
let larger = Rectangle { length: 8, width: }s

let smaller = Rectangle { length: 5, width: %3

(larger.can_hold(&smaller));

A 11-6: —A can_hold FIPNK, A —MBOKIIFETEHASLREIAT T — MU IFETE

HERLE tests BIHFHIEINT —1T:  use super::x; o tests sE— MM, CEMEHLE “FAF RN W nH
B R AT DA AU o TR NI A — AN PSR, 3 DR A A e AR AR 51N B P SRR U . I B A
A RS NARANEEEE T WATE tests FREHLHPHZ AT

}k1IJJ%‘{mﬂiﬁﬁg73 larger_can_hold_smaller , #ﬁ']ﬁﬁﬁ?;ﬁ"]ﬁ/]\ Rectangle %WJa ?ﬁ%l}ﬁﬁﬁ assert! 72#’1?1%
larger.can_hold(&smaller) WG RAENZH. EANFERBIZIRE true , FrEANAR ZEE . EFRATEE LR

running 1 test
test tests::larger_can_hold_smaller ... ok

test result: ok. 1 passed; © failed; @ ignored; © measured; @ filtered out

BHSHEE T BRI — MR, X —EIWE AN TE A BRI — N R IR T
XA 44: src/lib.rs
#[cfg(test)]

mod tests {

use super::*;

#[test]

fn larger_can_hold_smaller() {
// --snip--

}

#[test]

fn smaller_cannot_hold_larger() {
let larger = Rectangle { length: 8, width: 8
let smaller = Rectangle { length: 5, width: 18

(!smaller.can_hold(&larger));

FUONIX B can_hold BREUMIIEFALE R false , TRATHEERIXNEE RIS GIEIBL assertt 7%, XFEMTE, MRHSIE
I can_hold MFIR[A false :
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running 2 tests
test tests::smaller_cannot_hold_larger ... ok
test tests::larger_can_hold_smaller ... ok

test result: ok. 2 passed; @ failed; © ignored; © measured; @ filtered out

P RN Y BIEERATE B R I — bug FITEIMNAL RS R A ¥ can_hord  T7 7 HH BUATC B2 I i 4
KT SRR AN T 5

# #[derive(Debug)]
# pub struct Rectangle {

# length: u32,
# width: u32,
#}

(/2 ==snip==

impl Rectangle {
pub fn can_hold(&self, other: &Rectangle) -> bool {
self.length < other.length && self.width > other.width

PB4

running 2 tests
test tests::smaller_cannot_hold_larger ... ok
test tests::larger_can_hold_smaller ... FAILED

failures:

---- tests::larger_can_hold_smaller stdout ----
thread 'tests::larger_can_hold_smaller' panicked at 'assertion failed:
larger.can_hold(&smaller)', src/lib.rs:22:8

note: Run with “RUST_BACKTRACE=1" for a backtrace.

failures:

tests::larger_can_hold_smaller

test result: FAILED. 1 passed; 1 failed; © ignored; © measured; © filtered out

AT AT bug! KA larger.length & 81 smaller.length =5, can_hold "I LLEILLER N 8 AS/NF 51
ﬂz false o
ffif] assert_eq! #1 assert_ne! 7 RKMKXFHEE

AR TH BE A — AN F 7 152 K 75 RS (5 W M L, PR B R AR . WTLGEIL A assertt ZEARH—AME
M == BHEAFNRERME . AdEAMRERIERRE N T, LR TAREFESRAL T — % 72 58 J7 5 (1 A Filix s

fE:  assert_eq! Fl assert_nel o IXPH/NZE 4l ELECAME R LR AAEE . W7 5 J AT T 23T B0 X P AME
4, UAET SN A4 R, T assertt RSHTEIHHEMN == RIAXFHRT false EH, MALT

false E@W\j&{ﬁc

A 11-7 1, AETRAR S — N S EO R B R add_two o EHMH assert_eq FEMIX AR HL:
XA 4 sre/lib.rs

pub fn add_two(a: i32) -> i32 {

a +
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#[cfg(test)]
mod tests {

use super::*;
#[test]
fn it_adds_two() {

(4, add_two(2));
}

A~ 11-7: fFH assert_eq! ZEIMR  add_two

PR T !

running 1 test
test tests::it_adds_two ... ok

test result: ok. 1 passed; © failed; @ ignored; © measured; © filtered out

fEi6% assert_eq! HME—NSHL, 4, FT WM add_two2) HIGEHR. FATHSE B ANNEKPIIB—ATUL test
tests::it_adds_two ... ok , ok ﬁ%{ﬂﬂiﬁtﬁﬁ?'

TEARBSHBIN— bug REE M assert_eqt HITBRMOR A AFERT. 1L add_two BRETHISLHLAEH N 3:

pub fn add_two(a: i32) -> i32 {
a+

¥

FHRIBATIR

running 1 test
test tests::it_adds_two ... FAILED

failures:

---- tests::it_adds_two stdout ----
thread ‘tests::it_adds_two' panicked at 'assertion failed: ~(left == right)"
left: “4°,
right: °5°"', src/lib.rs:11:8
note: Run with “RUST_BACKTRACE=1" for a backtrace.

failures:
tests::it_adds_two

test result: FAILED. @ passed; 1 failed; © ignored; © measured; © filtered out
('}]Uiﬁﬁ%&é”? bl.lg' it_adds_two (B“ﬁtyim, Ezi?fé,% assertion failed: °(left == right)" #?%Eﬂ left /tré 4 ﬁlﬁ right

= 5 o XMEEABTERNMNFEER: Bl assert_eq! M 1eft ZH02& 4, 1M right 8, Wt add_two(2) R4
;E’ 7~E 5 o

VERAE — L0 F AINRHESE b, WS P ME SRR R B S HOU Y expected M1 actual , T HAREZHM lﬁf?%%‘%%?‘iﬂ‘i

H. ZRTMAE Rust 1, AATIIUAYMSL 1ert I rignt , [RJA 45 2 S AROAE R4S Ul AR 7= A A ROIBUFE R AN EE 22 3N
ﬁ*ﬂ%ﬁ%&ﬁl«)%ﬁz assert_eq! (add_two(2), 4) » Eﬂﬂ%wﬂaugﬁﬁi assertion failed: °~(left == right)" /\':F‘ left

& 5 Ifi right & 4 .

assert_ne! 7R EARIHLE T HIPIAME A AR I M 0L T FEAH S5 IR ARG, XN EAE ARSI B RA BT I A E | & 24
2, REFEMATLNT e R AR A Ak, i, iR — A e o e 2 LR T AR o, A X A7
BATI AL I LoR R AE , XN Fo i RO W7 35 T RE AL B B B HE A S5 T RN
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assert_eq! Fl assert_ne! ZIEREMHMEAT == M 1= o UWIE KRB, X aEHEEE ST ASH, X
EREW B RIE LTI partialeq M pebug traite A AIFEAISTYFIRAR ) btk R RUAR LI T IXLE traite XTT
HE SRR, TESIL partialeq A REMTSMANIMERLTAHSE. FESLIL vebug A RELEMT = RIGIN ST ENfRA]
BB RORIXPAS trait #ZIRA trait, WIEE LR RG] 5-12 TR BV, 8% AT L EHEAE S MR BUE LN«
[derive(Partialkq, Debug)] {Lff. K C A H LK TIXLEMHEALIRAE trait FIVEAILE .

H & L ER(E B

AT LA assert! « assert_eq! Ml assert_nel ZEARIHE—/NHJIEAISHORIE N T EIR B & SUER(E B .. B 1E
assert! WilEHI— SR assert_eq! Al assert_ne! "‘ﬁ"ﬁ?E@W‘j/l\?ﬁlz‘_)ﬁifﬁiﬂ"]?ﬁ%ﬁ%\%ﬁ?ﬁ;ﬁ/\ﬁiﬁﬁEl"]
format! %%, FTUAWLMEE—DMEE o AR RSN S CAFME. BE UE BRI Tl s mE s,
TXRE ISR IS, ol B B A (Y BEARARS H 1 A4 1 A

flan, A — AR AN AL BEAT PR R T RRATTA B R A2 B 45 BR B\ A8 BoRTE R L

A4+ sre/lib.rs

pub fn greeting(name: &str) -> {
("Hello {}!", name)
}
#[cfg(test)]
mod tests {
use super::*;
#[test]
fn greeting_contains_name() {
let result = greeting("Carol");
(result.contains("Carol"));
}
}

RAFEF R RIEBA RN E, TMRAVIEFHE FETFIER vello MAMNRHAL . FATHE AR NA SR TEAR
FEHR, PFTUAMHEARE greeting BRETRMIRITHUIRIME, FRATROULET = M th KSCAH B E A S

EBATEL R greeting BCANEE name RAEATL 5] A —A> bug SR BR M & ERR,

pub fn greeting(name: &str) -> {
::from("Hello!")
}

BATIR &7

running 1 test
test tests::greeting_contains_name ... FAILED

failures:
---- tests::greeting_contains_name stdout ----

thread 'tests::greeting_contains_name' panicked at 'assertion failed:

result.contains("Carol")", src/lib.rs:12:8
note: Run with “RUST_BACKTRACE=1" for a backtrace.

failures:
tests::greeting_contains_name

AL U T AT S R T MEAT S . — DA ARG EFNZATENE A greeting BBFRIIIME. ERATEAL
MR RBORAE A — Y AT NFRF R A greeting  PREIABHIME L H B AR R(E B :
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#[test]
fn greeting_contains_name() {
let result = greeting("Carol");
assert!(
result.contains("Carol"),
"Greeting did not contain name, value was “{} ", result

)5

BRI UOSAT I, BB B AN EPEHRER:

---- tests::greeting_contains_name stdout ----

thread 'tests::greeting_contains_name' panicked at 'Greeting did not
contain name, value was “Hello!'', src/lib.rs:12:8
note: Run with “RUST_BACKTRACE=1" for a backtrace.

A RAE BT IS UTEE, XS B BATEAR LR T AT A TAS R R R AT 4

ffif] should_panic #i# panic

Br T A A ARSI B R IR R E 2 A, AR B AR 5 2 I AL B IR I DU AR B . B, RS ER
11 9-9 QIR Guess KA, HAMMEM cuess MIRIIHKMIT cuess IeBl RS 1 3] 100 KA RIE. W] AgRE — Ml
SR GREVE — N L VL B HOE R uess SE4HI £ panic.

AT DU X B BN 5 — AN B should_panic JRSZPLIX L. XANBMELE B A panic 4@, AR LAY
WA panic BRI

A 11-8 JBR T W 4n 'S — NIRRT cuess: new TZIRIRATAIIEE H B0 A A8 1 L«

44 src/lib.rs

pub struct Guess {
value: u32,

}

impl Guess {
pub fn new(value: u32) -> Guess {
if value < || value > {
("Guess value must be between 1 and 100, got {}.", value);
}

Guess {
value

}
}
#[cfg(test)]
mod tests {
use super::*;
#[test]
#[ should_panic]
fn greater_than_100() {

Guess: :new( )

}

) 11-8: MRS IE R panict MISAF

#[should_panic] JEMEALT #rtest] ZJa AN RIAGINKRR B2 7. 1EIATE B MCEL N ERA AR T
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running 1 test

test tests::greater_than_100 ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out

BRORAH ! BAEEARIG T EIN bug, #BR new BAEFE(E KT 100 4% panic KI5 AT

# pub struct Guess {

# value: u32,
#}

#

// --snip--

impl Guess {
pub fn new(value: u32) -> Guess {
if value < {

("Guess value must be between 1 and 100, got {}.", value);

}

Guess {
value

}

TR T RG] 11-8 BIILR, T ok

running 1 test
test tests::greater_than_100 ... FAILED

failures:

failures:
tests::greater_than_100

test result: FAILED. @ passed; 1 failed; © ignored; © measured; © filtered out
REDHEABRAEEAHNED, Ad— BRONSEINARE, SRIEFET  #lshould panic] o X AR EIAH
o R E Guess: :new(200) JFEEE panic.

SR should_panic IR ATBE AW WA, FOMMATR 2 & RIS IFZ A 774 panic.  should_panic HZETEN
Ty A A 7 7 8 R 1 A 2 FRAT T 28 R A ) 1 5 7 paamic I B 255@ 3t e A TAE should_panic MRFEAGHI, nILA%
should_panic JETESGIN—NATEER] expected ZH(. MU THSHHRERE B Q& HIRMASCKR. Hltn, HERE] 11-
9 PEHGL ) Guess » IXE new PRBURYEHAR AL KIEBE 1L/ NTTHRFEAF K panic 58 :

44 sre/lib.rs

# pub struct Guess {

# value: u32,
#}

#

// --snip--

impl Guess {
pub fn new(value: u32) -> Guess {
if value < {
("Guess value must be greater than or equal to 1, got {}.",
value);
} else if value > {
("Guess value must be less than or equal to 100, got {}.",

value);
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Guess {
value
}
}
}
#[cfg(test)]
mod tests {
use super::*;
#[test]
#[should_panic(expected = "Guess value must be less than or equal to 100")]
fn greater_than_100() {
Guess: :new( H
}
}

AP 11-9: — WA RFEHRG SR panict FAFRINI

EAMR 28I, KA should panic JETEH expected ZEIRMLIIMEZ Guess::new HIEY panic /5 BT FFHR . FATAT
U\Ta%ﬁﬁ%%%@ﬁ\ panic ré,mu EJX/\1§|¥EPE Guess value must be less than or equal to 100, got 200. o 12{’1&%1T panic
A 2R EENE, FIRA BN ZHER. EXMTH, HRE ST/ R LU RREAE else if value > 100 [
THL T IEAT .

i‘yTXﬂd?ﬁﬁ%ﬁ expected f%_‘%\ﬁl‘] should_panic {Jﬂﬂi:ﬁﬁ%ﬂﬂtﬁﬂ‘%?iiﬁzy lJ:?ﬂI]FH‘/ﬁ(%l)\*/l\bug, 3{% if value < 1 *ﬂ
else if value > 100 E‘”tﬁ%ﬁ%x‘j‘ﬁ%

if value < 1 {

panic!("Guess value must be less than or equal to 100, got {}.", value);
} else if value > 100 {

panic!("Guess value must be greater than or equal to 1, got {}.", value);

iVZ*‘TJ‘E/T should_panic UHJJ‘EE, E%%M

running 1 test
test tests::greater_than_100 ... FAILED

failures:

---- tests::greater_than_100 stdout ----

thread 'tests::greater_than_100' panicked at 'Guess value must be
greater than or equal to 1, got 200.', src/lib.rs:11:12
note: Run with “RUST_BACKTRACE=1" for a backtrace.
note: Panic did not include expected string 'Guess value must be less than or
equal to 100"

failures:
tests::greater_than_100

test result: FAILED. @ passed; 1 failed; © ignored; © measured; @ filtered out

al?% .:,uj%ﬂﬂimukﬁﬁi%ﬁﬂﬁﬂé pamc T /T\ pamc fp,u\m did not include expected string 'Guess value must be less than
or equal to 100" o HJ LLEFIFRATF RN panic /55, XM FH & Guess value must be greater than or equal to 1, got

200. o IXFEERTT LA 454K bug 7R T !
PUAEREDE T LR 5 R A 57, iEBATE B ST IR & KA AR AT LT cargo test FUZN[RIIET .
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FE AR 40 T iz AT

ch11-02-running-tests.md

commit 550c8ea6f74060ff1f7b67e7e1878c4dal121682d

?}[ﬂ%\ cargo run %gﬁ%{tﬁg%@ﬁtiﬁiﬂgilﬁ%UXﬁ:ﬁﬁéy cargo test E1D!ﬂiiﬁ$ﬁiﬁ?éﬁl%4tﬁ%%@ﬁ$ﬁkE‘J/')!Uiiﬁilﬁﬁ?ﬂ
. ATLMBE A AT SECRIUE  cargo test MUERIMT . BIUT,  cargo test ARSI ZdEd ST IERINT N2 AT INIE
AT IR, FERARIZ AT I A2 b A i R S A A TR R ok, AR BRI A S5 ARG N AR F TR 5
XEEIRIH] —FB > 7 LMEIEREE  cargo test , T 53— L8 7 BAL 45 AL A IINK —RERISCIR. A T A BEPIRN SR TL IS4,

ﬁj‘ﬁﬁ”tﬂ’ﬁzz@éjﬁ\ cargo test E‘]Zjﬁ: T%%Z%ﬁi}’ﬁ%ﬁt == ﬁzlﬁ%ﬁﬁéﬁaﬂhﬁ:ﬁ%ﬂIHE‘J?‘E?&Q Jéﬁt cargo test --
help ’%%fﬁfﬁ cargo test E‘]*ﬁ?ﬁ?ﬁl, ﬁﬁlé?f cargo test -- --help mu%%%%m%ﬁﬁ%ﬁ -- ZEE‘]*QX?%IO

FFAT BOE L s AT

HIBAT Z AR, AATERAE LRI AT (KIS 4T . IR IR & AR KIS AT 58 5, i ARl DUEAR (K45 BTG BE 75
TAEM R BOATBURAE RN IZAT I, ARREZ/ N O AS BEAR B BB E T SRS, XSRS T/EH
SREH PR KR I AL IR

flan, HF—MNMERIIEAT LR IGIERER FOIE A test-output.txt CHFFE AN —1e8dl . #e5B— MIRRER IO
Hh R I T E XA SRR S R E B, TR MEAE RN P RN F . OB KA RN AT, — NI
ARERTE S — MRS 5 S R rh A 2 T 30 B4 S8 AN 2 R, IR RS A IER, 172 B AT If
IFIBITR M BT . — Ml pT7 BRGNS AR BN —daefir — .

UERARAA BN TFATIBAT, B AR S I A P ) 6 I AR FE B, ATLM% I8 --test-threads S HUNIAY B8 I ZiA%
RS IR e SO il

$ cargo test -- --test-threads=1

XKL B 1, HVFREFAEEAUEF TS . ZESHIRT BT E L, Ao SfEF7E
SRS BRI LT T

T bR A

AR BUEL T, Rust BN EZEBRA S AT ENBIARER I R AT A A B0, RAE DR prantiny T BAE
BT, BAEASAELmESR princint 5 ASFEFBINEL 04T, R, Biam 2PTa be ks
AR R E B .

Bt oRf11-10 7 — DT K R EUEAT BN RS HE IR IR 10, HEEEA — 2@ il — > 2R M
Nz

44 sre/lib.rs

fn prints_and_returns_10(a: i32) -> i32 {
("I got the value {}", a);

}

#[cfg(test)]
mod tests {

use super::*;
#[test]

fn this_test_will_pass() {

let value = prints_and_returns_10(4);
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(10, value);

#[test]
fn this_test_will_fail() {
let value = prints_and_returns_10(3);
(5, value);

A 11-10: —ANEH T printint ARE BRI

IBAT cargo test HF A BIIXLEPK A i -

running 2 tests
test tests::this_test_will_pass ... ok
test tests::this_test_will_fail ... FAILED

failures:

---- tests::this_test_will_fail stdout ----
I got the value 8
thread 'tests::this_test_will_fail' panicked at 'assertion failed: " (left == right)"
left: °5°,
right: 10" ', src/lib.rs:19:8
note: Run with “RUST_BACKTRACE=1" for a backtrace.

failures:
tests::this_test_will_fail

test result: FAILED. 1 passed; 1 failed; © ignored; © measured; @ filtered out

R EBASEIL 1 got the value 4, XML FTENAY A S . XLk AP R4, 1
got the value 8 , m”tﬂfﬁﬁiﬁtﬂ%{)ﬂhﬁﬁ?ﬁ%ﬂ%, EN&E%T{NUIﬁ%MB@Ea

IR AR A B R Re A BE R R BT ENEE, A 3RAA AT 9T BB - -nocapture ZHORZEH]

$ cargo test -- --nocapture

fHF --nocapture SEFFIEIT B 11-10 HF G2 B n N

running 2 tests

I got the value 4

I got the value 8

test tests::this_test_will_pass ... ok

thread 'tests::this_test_will_fail' panicked at 'assertion failed: " (left == right)"
left: °5°,
right: “10° ', src/lib.rs:19:8

note: Run with “RUST_BACKTRACE=1" for a backtrace.

test tests::this_test_will_fail ... FAILED

failures:

failures:
tests::this_test_will fail

test result: FAILED. 1 passed; 1 failed; © ignored; © measured; © filtered out

FERIR 05 B AR 2E R A B X X T L3R g RN R AT IB AT . 2R — AR --test-
threads=1 F --nocapture INRERFEFEHi A AR !
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i A% FRoRAE AT I B TR

A I IBAT BRI S AR AN 1) QD%MU\J\%%MEE‘JREE& PRE] g Ay B IS AT IR EE AR A DG B A . wT BATA]
cargo test ’f?ﬁ%é #”E’J{EJWE’J (*Bﬁ’) %*ﬂﬁzjj;%é&% #"ﬂﬁﬁﬁbmﬁ

AT RBARIMIZ AT IR T2, A6 11-11 8 add_two  BRECENE T =AM BCRERA TR IZ 17—

44 sre/lib.rs

pub fn add_two(a: i32) -> i32 {
a+

}

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

#[test]
fn add_two_and_two() {
(4, add_two(2));

}
#[test]
fn add_three_and_two() {

(5, add_two(3));
}

#[test]
fn one_hundred() {

(102, add_two( ));
}

B 11-11: AS[E B FREI = AN IR
WREHALBATM S Ho 2T, WIRATIL, BT MR AR 171817

running 3 tests
test tests::add_two_and_two ... ok
test tests::add_three_and_two ... ok

test tests::one_hundred ... ok

test result: ok. 3 passed; © failed; © ignored; © measured; © filtered out

BAT BN
A LA cargo test AEIBAT RN ZFR K Rzt XA :

$ cargo test one_hundred
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running target/debug/deps/adder-06a75b4alf2515e9

running 1 test
test tests::one_hundred ... ok

test result: ok. 1 passed; © failed; @ ignored; © measured; 2 filtered out

A LN one_hundred HIINKHIZAT T35 HAPNUBUFAILERZ AN Wl eSS TNAERERT 2 filtered
out RWIFLE LA AT 2 FTiz AT HISE 2 HI I

PRARIXFERRE Z NABIR, REMHEBLE cargo test M MEA PN . AEHZTZ MMk,
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o g AT 2 AN
SRIMT, 7T AR MR RB 7 2R, IXFATAT A FRUC RS IXAME 1R 2 43847 B, BEASKPI NN AR S add
ﬂuﬁﬁ cargo test add ﬂ%?@ﬁtﬁiﬂj/l\/wlﬁ

$ cargo test add
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs

Running target/debug/deps/adder-06a75b4alf2515e9
running 2 tests
test tests::add_two_and_two ... ok

test tests::add_three_and_two ... ok

test result: ok. 2 passed; © failed; © ignored; © measured; 1 filtered out

BOEAT T BT AT ada MOMR. RN VRN 2RO B AT 42 KA — 825, DA AT LUB I e 42 KL I8
17— M AT R
R A 35 2 15 D) 208 2 S A

A I — L5 TE A AT R AR AL I A, FTAERZHOEIT cargo test AUMMEA EAEHEERMAT. S5HIEL S
F2 BT A BIEAT R, BT LMEF  ignore JRMERARICHER (NI HERR AT, W0 N Fiow:

XA 44 sre/lib.rs

#[test]
fn it_works() {
(2 + 2, 4);
}
#[test]
#[ignore]

fn expensive_test() {
// code that takes an hour to run

FHBEHER AN sitest] ZJEINT stigrore] fT. BEMBEIFIR, MERI it vorks AT T, T
expensive_test XA I181T:
$ cargo test
Compiling adder ve@.1.8 (file:///projects/adder)

Finished dev [unoptimized + debuginfo] target(s) in ©.24 secs
Running target/debug/deps/adder-ce99bcc2479f4607

running 2 tests
test expensive_test ... ignored
test it_works ... ok

test result: ok. 1 passed; © failed; 1 ignored; © measured; © filtered out

expensive_test %Eiﬁ”j’\j ignored ﬁﬂ%ﬂ%%@’ﬂﬁ@lﬂ%ﬂ‘l{ﬂﬂiﬁ, ﬂu{fﬂﬂ cargo test -- --ignored :

$ cargo test -- --ignored
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running target/debug/deps/adder-ce99bcc2479f4607

running 1 test
test expensive_test ... ok

test result: ok. 1 passed; @ failed; © ignored; © measured; 1 filtered out
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A BTN, ATEAfRIZAT cargo test MUSIRMRERT. I ZIH EAE ignored IMIXAIZERTT HARE
A T SR AN GG R, P DOE BT cargo test -- --ignored o
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M 22 25K

ch11-03-test-organization.md

commit b3eddb8edc0c3f83647143673d18efac0a44083a
B2 w4 R, MR —NERNMEE, WHARRIFRE BRAANR R ARMAL, Rust #1 X T4 5
ADNEBE IR BAICIR (unit tests) 5 SRR Cintegration tests) - FATCIAEA T /N ELE, RS
HIFREE o — IR DI — AR, AT AIRSCARA A 35 11 o B G0t T 0 1) R >R U0 ) 76 A R AN I o AT ] 5 HLAt A P2 SR AR
)7 SAE R AR AT, AATT R k5 A 48 g BLAEAS IR 2 il 2 A

4505 A NS A S AT 5 0 8 ORI B R 7 £ T 2L A TR0
FLIEI

FTTIR A H 2 AR5 AR 20 R B B PR e g — A ST AR, DU T PR T A A ) 58 A RS o2 T b A2 75 4%
. FITINRAL T sre B, SAATENK IS AEAE TAR R I SCAF b o AR GO R AR R SO B 2 35 K
PRELIN) tests BEHR, FRMEA] cfactest) ARIEMIHL.

AP AD  cfg(test)

MR #[cfg(test)] VMR UF Rust REEPAT cargo test I A ZPFEALZATMNERACAD, TLEIZAT cargo build HfANIX
2o IXAE R Ay AR FE (B TT DA AR Gm i W], R R A B A R A A R A B TR AT E F
BRI T 53— A S0k, MTTIFATEE #icrg(test)] M. (R FEDABITTINAA T S USRS AH R ) SC A, A
fHFH #lcfetest)] KABEMATA R ZME &P gL R

R A T —H A FEN adder THM? Cargo AFMIA T W ALY

44 src/lib.rs

#[cfg(test)]
mod tests {
#[test]
fn it_works() {
(2 + 2, 4);
}
}

REAZER T MBS, org JBMEANE configuration , T Rust 2 JG TR g @ & ik i 8 . 7R T
, MCER test , Rust Pt T EMSITIAKME . W EAX N EEE, Cargo AR TSN cargo
test IBAT AR A4 g iFNRACTD . BR TAREAN #itest] MIRREZAL, BOFTI G bl BEA77E 897 Bl BR H .

MXFAA B8 2L

DA X — AR AE R T2 B RO BT B B0 AT B e A iR, T HARAE 5 o AR B AW B A A . AN
TR AR B REIF IR R RERS, Rust AOFAA YRR S2 o VF AR IINAFA A B8 BT RAA TR . BB i 11-12 i A
ﬂnﬁ[zlﬁ internal_adder E’M‘EEEB

X441 src/lib.rs

pub fn add_two(a: i32) -> i32 {
internal_adder(a, 2)

}

fn internal_adder(a: i32, b: i32) -> i32 {

a+b

246


https://github.com/rust-lang/book/blob/master/second-edition/src/ch11-03-test-organization.md

}

#[cfg(test)]

mod tests {
use super::*;
#[test]
fn internal() {

(4, internal_adder(2, 2));

}

A 11-12: PERL A R 2L

VERE internal_adder BREGFEAIRICA pub , AIFEAMKB A Z Rust [REGFEIF tests WA 73— MBS, Al
SEA A IZEMA R S AR internal_adder o WIERARIFAUCNHTAR REZHNEL, Rust A5 /RIX A .

£E RN

E Rust 1, 2 aons T 7 B A R 78 e BB AMER A o AT R FCARARRS — R (Y S0, IR RRE AT BE I I
NEENA APL I — B0 R &, AR B BRI BUE R Z A RE R — B IEH TAE. R Rl EafiafT iR R4
FE—fR T RE LR AR, P DASE G 22 s R R R 2R . A T BRI, BB FHE A tests H .

tests H %

NT BRI, TEAET AR ERQE— tests B, 5 sre A%, Cargo HE T % FHIXA B P 15K
Ao $RAE R AR RAE XA H R BIEAE 2 I SCIF, Cargo 085 — AN SCAF 4/ B crate SRé

IR — MERINR | BRG] 11-12 o src/lib.rs RS, GIEE—A tests B 3%, FrEz—A et
tests/integration_test.rs, FFHN/~F] 11-13 FFHIALHS,

Y AF44: tests/integration_test.rs

extern crate adder;
#[test]
fn it_adds_two() {
assert_eq! (4, adder::add_two(2));
}
Bl 11-13: —> adder crate H BRI T B

FAVETFIENN T extern crate adder , XTEF TGN RATTEL . XZEE AT tests H FA IR AL 2 5
SN crate, FTUAREEG P RNE.

FEAR TN tests/integration_test.rs TR ALFRIE A #[cfa(test)] o Cargo X tests CAFFHFRACIE I H SAEEAT
cargo test HVJL%I%JX/I\F[%EPB@IH% Iﬂ&@ﬂ@ﬁf cargo test ﬁﬁf&

$ cargo test
Compiling adder v@.1.0 (file:///projects/adder)
Finished dev [unoptimized + debuginfo] target(s) in ©.31 secs
Running target/debug/deps/adder-abcabcabc

running 1 test

test tests::internal ... ok
test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out

Running target/debug/deps/integration_test-ce99bcc2479t4607

247



running 1 test
test it_adds_two ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out
Doc-tests adder
running @ tests

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

WAEAR 7 =A% Boninl SEmA SR . 580 ol S AT A Wl i —#: &Aool
WK—AT ORfl 11-12 A —A internal FIINAD , HE 2 — AR R 4517 .

%ﬁk/ﬂ“ﬁ%ﬂ%uﬁt Running target/debug/deps/integration-test-ce99bcc2479f4607 (iﬁﬁ&%}ﬁﬁ‘]%‘?ﬁﬁﬂﬁ‘é*ﬁl) ﬂ:%o %%
R AR PR E 4T, DR —/NEE poc-tests adder #B43F4AZ B A BN HE 454T

EBAEMER sre SO N E 2 BT I B B 23800 5 22 S0 STl AT 7 OIS R AT . FEBAT B A AR IR SO
T SE 2 P B B N B 2 AR R AR A AT o R — DRI e B SRy, PTELIRTE tests B hIgINE 2
S, XA 2 BRI )

AR AT LB 45 E MK B A FRAEY  cargo test MIZHORIBATREE NN I 11847 HAHE E SR B AR o
FIFTA I, S cargo test ] --test JRERSCHFRIAAFR:

$ cargo test --test integration_test
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running target/debug/integration_test-952a27e0126bb565

running 1 test
test it_adds_two ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out
X8 E tests H P IRAER WSO I

B BN B 1) AR R

Bt G AR, ARATRER SBAE tests HRIGMIE Z SO BNALZUBAT, HIRRGE IR ety 4. 1
AV ATIRBNN, B tests B e B SCA- #4539 FALKD crate.

PN BN S S E L B O crate SRXHFA BT 008 58 280005 & B P (6 crate FREERI S A /E I3k 4RTM0, 1X
B RE R 5L 3 2 S M AR ARG 2y B AR HURI SO AR, tests H S ST AN BEAZ sre WP SO IR L = AR ]
HIAT N

¥ tests H R AR SCAMAT R, @EEWRAE —RIE BT 2 DL ST R, MR8 S L&
REHAS 2 B H A SR 35850 120 B AT T3 BB — A0 FH s b i AR AR B R . ln, WRIRATENE T tests/common.rs
HG setup FREUBNI A, X EAG BN — L RA 1A BE RRAE 1L 22 IR ST 1 22 ANk ok 25 b U8 P AR B

A4+ tests/common.rs

pub fn setup() {

// setup code specific to your library's tests would go here

}

IR FIIBATIR, K STENRGS R B B — KB common.rs SCHFRIHTHS Sy, BIAEIXAN ST A 65 A I b
B, SEBRAEEAITRMT setup HHL:

running 1 test
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test tests::internal ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out
Running target/debug/deps/common-b8b07b6f1be2db70

running @ tests

test result: ok. @ passed; © failed; @ ignored; © measured; @ filtered out
Running target/debug/deps/integration_test-d993c68b431d39df

running 1 test
test it_adds_two ... ok

test result: ok. 1 passed; @ failed; © ignored; © measured; @ filtered out
Doc-tests adder
running @ tests

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

common HIAEMRLE AP FH IR running o tests , IXAZEIRATAER; FATH S A HEENE/E HADEE Sl S 1 4 =
—URLET

AT EER common HILEMIRAH H, AR T AIEE tests/common.rs, FATKGBIEE tests/common/mod.rs. TEH-LFE 1) “Fith
ARG FB 5y, KT RSO T module_name/mod.rs fiy % TG, BIRIXE common FFWH FAH
P, BRI SR Rust N2 comon FAE— MBI 244 setup RIDFEB)F tests/common/mod.rs JFZ 4
tests/common.rs A2 S5, MR H A S ILX — 3. tests B FHH)T HRASHAE N EIN crate el —
A AN .

—HWAH T tests/common/mod.rs, v DL AR AREHRAEAT A SE BRSO AE A . X BLR& —A tests/integration_test.rs
‘:F‘lﬁﬂa setup IZI@IE"J it_adds_two {Jﬂ”iﬁﬂ‘”ﬂ%

XA 44: tests/integration_test.rs

extern crate adder;
mod common;

#[test]

fn it_adds_two() {

common: :setup();
assert_eq! (4, adder::add_two(2));

VERE mod common; 5 B HRA 7-4 IR AR IR . B AR MR R B T LA common: ssetup() T o

) crate [ AR

SR H A 3] crate 77 H RS sre/main.rs MR src/lib.rs, XFEFUATTAELE tests B)EEEE IR I extern crate
SN src/mainrs FHIRET . KA E crate [A13HAh crate 285 7 vl S HAEH R EG ik crate X B ERMIEIT,

X412 Rust 3 350 H BH# R A sre/main.rs T src/lib.rs I IX PR SRR K 2 — . @I IX PP, SR w5t
LA extern crate MR crate HAGFZEINEE T, a0 FIX L E B DIREERA MBS, sro/main.rs H /D 24D
Wt 2 IE 5 TAE H AT 2R
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A |

Rust AR TIRESR AL 1 — 0y afy O3 (A5 bR 50 il s 53 th Ak LT R 77 508 AT g A%, SR el BB ST R B8 TIE P A
[FIR 23 ERE S MR SEHLA T SRR Je 22 A B 00 45 A ke R AR IR A B, IR Al AN AT I k2 v 2
A APL. B Rust FYZE T RGEANYTA BN T LS Bl 6 — L6 bug, ALl T AR 2 15 75 A T B AR G 1 2 4
bug IR AR FEE

FF RN G AT e A A 2 BT AN, £ R BHE —IH !
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—/NTOTH: WE—NmITIEF

ch12-00-an-io-project.md
commit 97e60b3cb623d4a5b85419212b085ade8allcbel

KBRS BRI AR 2 BRE LS, B2 — N E 2 ARuEE DI REFIIR R o BATPR AR — A5 SO A AT R\
S AT THEORZR ) B — LR B2 B2 ) Rust $E.

Rust FEIEATHEL . 22tk B b SO it AES 1 & SO o B dr AT RE PP O e £, B BATRATTAG 10 H K1
BB ARAME MG SIT T E:  grep - grep & “Globally search a Regular Expression and Print.” 1715 7% 8145

5. grep WEPRRMHY AL TR EFR R AL,  grep KDL —NFRFREASE, #
F RO IR B A E F /R SHIT . RFFT B HIX 81T

AR, BT RS AR T 64T TEF AR 2 547 THE S A BRI 2 mThRg . SRR ARG/
AR E LHEKAT . fTENRFRER RIEHIAR C stderr ) TIAEFRERIH C stdout ), FIANIRAE AT AT LA HH D)
ity B 1 B SCAF R T TS SR AE B R B R B R (R R

—/4 Rust #EX ) 7%, Andrew Gallant, 22 0IE T — N Ihaee B HAETH RIER grep WA, MU ripgrep - FHELZ
T, BATW grep MIAKGIEF I, ARZTANGHE AR LT PG ripgrep IXFEFL ST H M S AR

AT grep T H K L6 ZRTFTA R — L2 25

o fRABAZ (FHHE-LESEIIHETO
o vector fIFFEH (BB)\%E, £45)
R LT

A EE A F trait AR dn R0 B30
Wl GE—5)

FANEERER VRIS rait X R, WA SEE =B ME LR hEMN A,
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NN X
BRI
ch12-01-accepting-command-line-arguments.md

commit 97e60b3cb623d4a5b85419212b085ade8allcbel

TUIZHIFEA] cargo new B —MIH . FATFELZA minigrep LUE ST HEC A LAAE RS LI grep THAMIXH:

$ cargo new --bin minigrep
Created binary (application) “minigrep” project
$ cd minigrep

H—MESRIL minigrep REWIEZ N NAATSE: XM A MBS R R RILRRENIA BRG] cargo
run « BLRR TR H MG R KOOI ERIZ TR, (RIXHE:

$ cargo run searchstring example-filename.txt

PITE cargo new AERUINTRTF ZIATFTELA IS, Crates.io BB —SPUS PE vl A BN A2 @ 24725, AL
FONIEFES: 2], AERATE CRIT

B S HE

NTHOR minigrep AEMSSKRIULIBL B M 1T SHAUME, BATHZE— Rust bruk AR ALRO RS, Bl
std::env::args o 134‘@%&’2@*’1‘1%@2%%%?5‘]%’%%’5%&% 1%’&%% (iterator) o @aﬂ]ﬂ;iﬁw‘m@@h%ﬁ%‘% (%+Eﬁ
KAETMPINBMAD |, (HRIE R FEFIEAQIBR A BB ER— RAME, FTUEERE ERA collect J5
PR RO —MES, B E BT S A A TR I vector.

RG] 12-1 AR RS BUT AT 3045 minigrep MR TS HORIE HUEF]— 4 vector 1,

XA 44 sre/main.rs

use std::env;

fn main() {
let args: Vec<String> = env::args().collect();
println!("{:?}", args);

M

B 12-1: R AT ZHUERE] A vector THIFITEITHIR

HHAEH use HARKE std:ienv BHSINEFAILMERTUMEA BN args BBl THE std:ienvi:args BRIEHHREHR T
PR - R R, UHREIRE 72T — 2R, RSB G AERIR, AR A S, XE
FIATFIF std:zenv FRIHABRE XEEIEINT use std::env:i:args; JEIAER] args A RECEE R —LL, A
args A PN —AE LT AT R 2L

args BRI TCRLT) Unicode

A~ o S T

JER std::env:i:args (EHATA S-S F A Unicode F T 2 panic. WIHRARTE E4% 525 4L Unicode F4FHIS
B, f#i] std::env::args os 10 B, XA RO A osstring fHIM A & string {Ho XHEHFRBAFZEMH T
std::env::args , liljj OsString WIH/\\TQMJ%\ ‘1‘?‘[5]\“ HH: String {\II'%TW'/E}K"L‘?‘?Q}J%L

TE main BAELAOUEE 4T, BATHAT enviiargs » FHFIRIEA collect RANE T — ML IERIITHMER
vector. collect AJDAYEFSREIEIRZRMAES, UK E RN args HIRESRIGERNTFE AN FFRFE vector,
BHARTE Rust PERATVIR D ST EIEHAER,  collect i —ANEW FHEEFEAAI AL KA Rust ASREHEWT HARAZAT 4
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KRS
JE, WAVERREMA 2 FTENH vector. ETATEAAHSEEZTAGY, #EHWASE:

$ cargo run
--snip--

["target/debug/minigrep"]

$ cargo run needle haystack
--snip--
["target/debug/minigrep"”, "needle", "haystack"]

Bfi‘é‘ vector H"]%*/I\{EZEIL: "target/debug/minigrep" ?z%ﬁiﬂ]:ﬂffﬁ']I{*fﬂ’*]%ﬁ\'o ﬁl—ﬁ C EPB@?%[?U%H@?T%*E?%/E},
IR IEPAT SRR M T A 5. R U5 AR Fr 2 RR7E TR AR E B AT B, B0 5 B AT AR P B A
i 24700 4 R SUE TR FPAT A BAROT M, A HEBARR HE, A28 SRR H RN 23

RSB R AR

FTENH S vector *PIIME SRR T HE7 AT LAV 4R € N AT AT S EUNME . BUE 7 2R S S 8 PR AP A B AR AT
PATERE P BAR T B AT S E 1 iEBRATT AR B 12-2 S A4t

XCAH:44: sre/main.rs

use std::env;

fn main() {
let args: Vec<String> = env::args().collect();

let query = &args[1];
let filename = &args[2];

println!("Searching for {}", query);
println!("In file {}", filename);

A 12-2: QUEATERAF U E WS BRI 4 24

L2 FTATENH vector N TR E B, FEFFHIATR S8 T vector I8 —ME argste] » FTARRAIAES] 1 JF
Uho minigrep FREUFIZE —DSERFEERINTRIE, LR D SHHGINFRAELE query . HoAZ
Hofs R4, FTROR SR AN SHI S AL R filenane 1.

FRATRE I I T B I 625 5 ) (R RAE AT A SRA T B BB RE AR . S HL test Ml sample.txt FRIUSATIRAMES:

$ cargo run test sample.txt
Compiling minigrep v@.1.0 (file:///projects/minigrep)
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running ~target/debug/minigrep test sample.txt"
Searching for test

In file sample.txt

L, EWRALAE!D BATRITR S HE RS TR R T . 2 52— S iR A B R RXT R AUH iR A R 5
HitE oL, AT BUAERA TR R AL AT IT U3 s BOC A Thsg -

256



257



BB

ch12-02-reading-a-file.md
commit 97e60b3cb623d4a5b85419212b085ade8allcbel

BN RBA VGBI iy AT B S HARE . B, T DRI RS ——F R TR minigrep 1E% T

VRIS SO A 2 AT /DB SCK BAA — Sl F A (5. ] 12-3 52— ZOKFT -2k 44k (Emily Dickinson) i
R, BIREERANTAE! EHHR EFROE N poem.txt , FFHIATRF "I'm nobody! Who are you?":

XA 44 : poem.txt

I’m nobody! Who are you?

Are you nobody, too?

Then there’s a pair of us — don’t tell!
They’d banish us, you know.

How dreary to be somebody!
How public, like a frog

To tell your name the livelong day
To an admiring bog!

B 12-3: KFT- Ik S AR “I’m nobody! Who are you?”, — M (335 FH 451
BIEFTEXN M Z G, 1B sro/main.rs FEIEINWIRE] 12-4 FroR 4T SO RIS :

XA 441 sre/main.rs

use std::env;
use std::fs::File;

use std::io::prelude::*;

fn main() {

# let args: Vec<String> = env::args().collect();
#

# let query = &args[1];

# let filename = &args[2];

#

# println! ("Searching for {}", query);

// --snip--
println!("In file {}", filename);

let mut f = File::open(filename).expect("file not found");
let mut contents = String::new();
f.read_to_string(&mut contents)

.expect("something went wrong reading the file");

println! ("With text:\n{}", contents);

A 12-4: SRR TSNS E RN

BT, WAVEIN T HELM use BHRIIAFRAEE PIAHICHE > T std::fs:cFile RACEIME, T
std::io::prelude::* NELEVF LT 1O AFE XM VO A H BT traite LT Rust 5 —AMEH ) prelude K H 3 5| A€
ME, std::io WA H H O prelude K5I AN VO T FHBEH A . A T8N prelude, SR use 7T
std::io " prelude.

258


https://github.com/rust-lang/book/blob/master/second-edition/src/ch12-02-reading-a-file.md

£ main B, FABEINT ZAANE: F£—, BIEEDE filename FMEA File::open BRECKIREUCH: I RIAE AR .
B T IR contents IR R IIGH K E AR, 2 string o TR FIERSCHFRINE. B=, WX
A read_to_string FEAEH#: contents MITWZR 5] FENSHL.

IR LARL 2 )5, BATH RGN T IR AT printint FTENHEEUCCMES  contents HI(E, XEERLAT LUG R B BT VLR
et AR .

IS TR, BEESE TR NS T S8 (BONIE R RIIRERIF ) T poem.txt SCIHHS
ENE A SH:

$ cargo run the poem.txt
Compiling minigrep v@.1.0 (file:///projects/minigrep)

Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running " target/debug/minigrep the poem.txt"

Searching for the

In file poem.txt

With text:

I’m nobody! Who are you?

Are you nobody, too?

Then there’s a pair of us — don’t tell!

They’d banish us, you know.

How dreary to be somebody!

How public, like a frog

To tell your name the livelong day
To an admiring bog!

LR ARRDEEEOIF TR TN . BB LB main RECEEZ PR, @W R AT A TR
W RIS T4 73— RERBCH R AR R . BARNNRRFIERDN, KB AR A K,
AL BEEFE P DIRERE &, K RO DU ] B 7T R AR FETT AR, S RIT AR MR — e S Bk,
NEMDEATENEES WL, PrUAERATEIE I A
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F A A AR B R A R A

ch12-03-improving-error-handling-and-modularity.md

commit c1fb695e6c9091c9a5145320498ef80a649af33c
NT BRI IX A DA S R B S, T HARA TS S R 1 20 2305 ORI G o] b B8 7E 5 R .

Hi—, main BUEBAT TPAMES: TN T SEORTIT 73X W T — AR REL RIFAR AR, 2T
W main FPEITIRERFEIEIN,  main BREUCEAMSAESZMEIGIN. HREBURE T HEL TUE, THEMELES, T
LAWK, I LS8 R DAPEANBER HoAte B 0 O 00 N O B 2 foedif RE 0 8 HH Th BE DU B BOB 4 o0 — ME S5

RFERERRBE A search M filename SEFEfFPHIEEAE, TR £ M contents MARPATIEFEIE. B
% main BREFPIEK, BIFESIAEZRARIEMS D, WAEMEHAEL RN, KEELEERGE N EE
(. by AR I B ARG ah, XA A AT F A SE AR T

BB =N R R AT H SR RIBRAE A expect SRITEIHARE R, AR MEREE R LU file not found o F& T Hk
DA AMEFARZAT I A AT R R M 77 20 N, SCEFTRefEAE, A mT R TR & BR . W R FRATILAE A
FIXFhIEML, FTENHEA file not found 4H1R(E BELLE T F AR &L !

H, BAIMERIER expect RACEAFRIE R, WERM A TEE CBHISERISITIES, A2 Rust 53]
"index out of bounds" 1%, X I ASREWIA AR . AR PTA OB R A ERAD AL T — AL IR SR A 44735 78 7R 22 X
HHR AL FLZ RN R R EH R IX ARG . K TR AR R AR BRERAE — A A B TR CRIRA T B B R A5 o i Y
Feiid A = .

TEFRA I F R T SRR K e )

TR IE R SR 7

main PREUH 5T AMESS VAR BIFE VR 2 3 E AR L. BT A Rust A4 XTFAR M —2RAE main BEUTTIRAAS K
I HEAT ZHERITE P I TE 2> BT S . X A I P R

1. BT A main.rs 1 lib.rs FF5FE 7 24BN librs H o
2. My AATRENTE LU, T BUR B AE main.rs H .
3. B AATRENT I IR/ E 0T, WIEFER N main.rs $2HCE) librs .
4, XL FE Y JEAREETE main BREUH I TTAE NAZ R PR 1
o fHHSHE A Ar AT IRNTIZ 45
o W E T HAR KA E
o M lib.rs I run BRI
o WIS run IR[FEEEER, WAEHEIX AR

ARG — VIR T KIS mainrs WFLARFFAEAT, T lib.rs ALFLRTAT 0 FLEMOFE S 2. DA E EL SR
main BH(, SEANGRIELA A (AR EEAS ) lib.rs (9B BCT HEAFRATIT BARARAT . (UUREATE main.rs oA
205/ LA BB T LA GE R E A . AL SRATIE G b PR B AT

WS L b ds

B, BATEMENT S ENThEE IR E — main BEHAKRER, 1T N8 20 2] sro/lib.rs HHES . 7R
B 12-5 FEIR THT main BRELMIFL, EWA TH KL parse_config o HATEAHE E XAE src/main.rs

VAH44: sre/main.rs

fn main() {
let args: Vec<String> = env::args().collect();

let (query, filename) = parse_config(&args);
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// --snip--
}

fn parse_config(args: &[String]) -> (&str, &str) {
let query = &args[1];
let filename = &args[2];

(query, filename)

B 12-5: M main FHEENHY parse_config PRIEX

BAMRIG 21T SR — 4 vector, AEARFETAE main BETE RS 1 HSHEREL LR query ALKGES] 2
FHEIRE A AC /E filename , FRATTEIEEA vector {21625 parse_config BRH(. $%% parse_config EREUK L& U@ NS5
NSNS B8, I X IR R main o PISRTE main FPEJEZEE query 1 filename , AN main AHEMATT
A AT SHS AR B AR R

W EMBEATZMEF AR SR, AR BATRERAVNG . SR AP BT ES . EHLRERR Y 5, Hiiie
ITRERF IS BURNT R TR IER o LW RUEVRAOBER R — M I8, XA IB ] [ U REHE B 152 67 1l LA 1R

A hc ElE
T BRI 55— AN BRI 25 S N BUPEBRER F—ANTEAL, RS 28] A TEALR AR T AR
MR AT HEAT I R 015 5

TR IE A B0 A 1] (1328 R A parse_config SRR config oy, el T RATR A P AME A R B AR — A
BCEER—# 5. BATER 7 IX R AME A A3 o 2 A A IR XA EAR S5 B R S TATAT PLE I PR AME TN — A
SMRIFE AN TR BN AT X AR R W 435 T8 ) BRARAN 5] 14 (8 ] AR FL DGR LR ABAT T H

R LB RS IX PR R AR N B E 3 5 B SR S AR AR (primitive

obsession) -

A~ 12-6 AR T HiE LHISEHME config , THFE query Fl filename » HATHINAET parse_config BREUKIR [B]—A
Config ZEFARIISERY, FEHUHT main SRAS FH 25 M 22 B AS & BB 1) A8

444 sre/main.rs

# use std::env;
# use std::fs::File;

#
fn main() {
let args: Vec<String> = env::args().collect();
let config = parse_config(&args);
println!("Searching for {}", config.query);
println!("In file {}", config.filename);
let mut f = File::open(config.filename).expect("file not found");
// --snip--
}

struct Config {
query: String,
filename: String,

}
fn parse_config(args: &[String]) -> Config {

let query = args[1].clone();
let filename = args[2].clone();
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Config { query, filename }

7~ 12-6: T parse_config IR[A]—AN config £ SLH

parse_config E’]KQZZ#%HE bfﬁlffl_[ﬁl /\ Config {E f parse_config E’]IZI%MZISEF‘ ZHJ

E%lﬂﬂ? args ‘:F‘ String

TEHEFFER slice,

IAEIRATIR B & L Conflg KAEWHEMAER string H.

main A args LEESHEMNEE

R Y parse_config PR EUfE BT,

XEREIWR config I args ERIITHBUR S

$ % Rust FIFEHIHL .

A VFLZARKIT AT LLLHE string IEHE, Tk

fE B A AR R 77 R IR LS clone T7i. XA

config LRI LA BRI SE 845 I, Al &

B A7 475 H 5080 4 51 N FESE 2 OIS (B M Ao AN 4% DL (154X

HEAEINEARANTRE RS KLY, P e

X LT AT — /I A2 B A S TRt 1 ) B (A 1

R clone MIAL 1T HY 45

T HAs AT R,
= "'n] ﬁiﬂﬂ%é‘ 2

V-t

F% Rustacean Z A1 —MEA M T8 FREH clone SRERFTA BB, 7F55T "J"J”TCH:‘#H/J
e BE A 350G [ AL FE X ’M Ol ALIUAE, S — Lo 5 H R A A5 3 R Ve n) R

l*lﬁ'/lé\J VOXFEIFE UL, M H SO B (0 A A LB . 5 R S A “{"HJMMMH{JH
IR LLZ L AL A ARRS 5 47— 1 iaﬁﬁf XF Rust SEANZAZR, R AE SR I B S s, ABLEH

Fl clone JE5E4WI LAFESZIT

ﬁa’ﬂ]ﬁ%ﬁ main 3{% parse_config JESIE]E(] Config iﬁﬂﬁ&)\ﬁ% config ‘:P’ ﬁ’{%Zﬁﬁﬁ%MﬁHﬂ search *[] filename %E%
HARIDSE B AIAEEF config LSRN T B IUARAT .

IAEACHS AR T AT EIE,  query A1 filename JEAHSCIRAIFF HARATH H )2 AL B2 0 T/E. fEfEH
XA AR R KB TE  config SEBIHRT R B HI 7B i AT
g — Config itk k%L

AT SN M main FEELE] T parse_config ERET, XETHRAIETEE query I
SERIARAEIR query F1 filename ¥JAH

HRT Ak, AR 0 ST AT
filename A ILRERMIIFMAZAE MBS HRIIZM KR LAERNIEI T config
K, JFREBS AN parse_config BRI HUREIX LEAH M A4 FRAE NG5 MR 7 B A4 PR IR 7]

JIrCABITE parse_config BRELIIH MR A config S, TATATLLKE parse_config M — NI B EUE N — AN i
new M5 ZEMMCE R MH XA BUR RIS E R & I8 nTDUBARHEEE T string THF string::new RO
—MNZRBSLEIRE, ¥ parse_config WN—AY config KL new BREL. /R 12-7 JEIR T 7B FIEL:

444 sre/main.rs

# use std::env;

#

fn main() {
let args: Vec<String> = env::args().collect();
let config = Config::new(&args);
] ==SnlD==

}

# struct Config {

# query: String,

# filename: String,
#}

#

// --snip--

impl Config {

fn new(args: &[String]) -> Config {
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let query = args[1].clone();
let filename = args[2].clone();

Config { query, filename }

il 12-7: ¥ parse_config AFN config::new

JZE*?J main qjlﬁﬂ)fﬁ parse_config B"]f@ﬁ%%ﬁjﬂlﬁm Config::new o ﬁdl]){% parse_config E@%?Eﬁy\j new J‘fﬂﬁ/ﬁ\:@fﬁ]
@J impl i;%"l": g{ﬁ?ﬁ} new @%['Q Config *E;‘%H}éo ﬁ?}(i”ﬁtéﬁ%;‘ﬁﬁ%”ﬁﬁui{’h

B2 AR

BUERA VB FHRAL B . B2 — T 2R B args vector BLE AT 3 NI 225 ] vector HERT| 1 BEF
2 WEZIERFET panice HAAEMSECEITIER; KR RERGIXHE:

$ cargo run
Compiling minigrep v@.1.0 (file:///projects/minigrep)
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running " target/debug/minigrep"
thread 'main' panicked at 'index out of bounds: the len is 1
but the index is 1', src/main.rs:29:21
note: Run with “RUST_BACKTRACE=1" for a backtrace.

index out of bounds: the len is 1 but the index is 1 ﬂz—‘/\ﬁ“XJij:F‘J\ H’J%Eﬂﬁ Ei &, ?ﬁﬁﬁﬁ}?$ﬁ‘éﬁ£%§ﬁb%ﬁ%)ﬂ)ﬂfimﬁ
RAT ARz A 4 . BIERIERITIEE EE.

E&%%%i% [=] ALn

TR 12-8 1, TE new PRELHIGIN T —AMEELEVI RG] 1 2 Z AT slice & H BB K. W slice Mg, A
)EH AE?T E,J%% {1:[ /5. panic MANJZ index out of bounds 1:| o

A 441 sre/main.rs

// --snip--
fn new(args: &[String]) -> Config {
if args.len() < 3 {
panic!("not enough arguments");
}
// --snip--

il 12-8: HIn— N SHHERE

IXRLTF - B 9-9 ) Guess:inew BREL, FEUME valve SEGHEE T HRMEMVEEB AN panict « AFRTRAE{EKTE
B, XEAE args MKERADE 3, T0REIIRI AR WA AIER XA A RO R 24T, R args T3
AT, XA KR, A panict SZRIZIEFEFT

AT new HRXJUTHSMNORES, FRAHAEMTSEIZATIEF IS B I IRAER G 4

$ cargo run
Compiling minigrep v@.1.0 (file:///projects/minigrep)
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running ~target/debug/minigrep”
thread 'main' panicked at 'not enough arguments', src/main.rs:30:12
note: Run with “RUST_BACKTRACE=1" for a backtrace.
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R 2 7, BER T A REREREE. R, RA - HEONOE R ERAIAE BRESH . TR R
IR 9-9 H AR FT ET%B‘%%E’J: BB URRIR—#E,  panict B9V A SERE A TR L 0D I AN 2 A5 ) L
(e AR AR SR BRATAT LA AT S L2 2T 0 50 — AN BOR: IR Bl — AT AR I B DD B IR K] Result o

U\ new ':F' IEI Result ﬁ‘ﬁrmlﬂﬂa panic!

&1[]1‘[43@1%1)2@ A Result {E’ b’—[’—EEIjJHTA@,/\ /\ Config E’]%WJ; ﬁﬁf%mﬂﬂ‘%*ﬁﬁﬁl‘ﬂ%ﬂo é’l Config: :new 'ﬁ
main YN, PTUMEF Result ZADRKRWIX BAFAE M. BEEMBK main ¥ ere BRI F P S T IR,
AR panic! WA T thread 'main' F1 RusT_BACKTRACE SN,

Bl 12-9 JE7R TN TR [A] Result fE Config::new [K13 [BI{E AN BR B4 b T 75 I B A8

CAH44 1 sre/main.rs

impl Config {
fn new(args: &[String]) -> Result<Config, &'static str> {
if args.len() < 3 {
return Err("not enough arguments");

}

let query = args[1].clone();
let filename = args[2].clone();

Ok(Config { query, filename })

TWJ 12-9: }\}\ Config: :new ‘:F‘ [B] Result

IAE new BREUR[E]—A Result , TERRIIISHTHE — config SEBIMTEHHIH RN AT A —4 & static str o F{Z— T2
T FRAAEMEN R e static st RFEFBRFEEMRE, HE2HWTHHEIREE

new PREURTHAMAEN: HEALESHEN AR panict , MHZRE ere EH. FRIITE config iR FME MR
ok JRGI . IXEBEAS B BT & HPT R AR A

JEILIE configiinew IR[EI—AN Ere fH, XELAW main BREUEIE new PREURMEIN Resurt {HHTE H I 17 1) 5 BH
TR Bt

Config::new A FH b B R

N7 AEBRARRNE U FTEN— S0 P A R B, AT EAR R 0] 12-10 AKEEHT main BRECKAEFEIAE config: inew
BB Result o JIFMEFEMTTTEILI panict W HAEFHIRIGIR M AT TAR T EFHRIREL
VR IR 7 A ERE FRATHORE A A DR S IR O R UA5 5

444 sre/main.rs

use std::process;

fn main() {
let args: Vec<String> = env::args().collect();

let config = Config::new(&args).unwrap_or_else(|err| {
println!("Problem parsing arguments: {}", err);
process::exit(1);

b

// --snip--

N 12-10: GIERFTE config ARIUIUAE A ES IRIDIER H
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7 _EHRREIR, T AN ZRTE SR BITE: unweap_or_else , BLE LT HREER Result<T, B> .
unwrap_or_else AJ AIFAT—U8H E LHIAE panict MUERLIE. 24 Result & ok I, XANTTERATNELLT unwrap :
BIRME ok PIEEEEMME. SR, HHEMR ere B, ZHESEA A WA (closure) , Wt —AEATE UHER
SEAEHL unwrap_or_else MELEE. BT+ —=SFHEAMAINHAAC. DERTEEIEFRZ unwrap_or_else & Err
FIP S, R Bl 12-9 FFHE I not enough arguments AT A AL, A&i% 4 AL LT 18 R 28 W) () 2 50
err o FELH AL AE I AT IR W] DUEE XA err {H

FATHIE T —A use 1T RMATHEFET S process o FEEIRINIG I AL M BEE AT AR A A PIAT: FRATTEIE T
err {8, ¥EHWAT std::process::exit o process::exit £33 RIF ILFRFHAGAL B T IIBCEAE B HURASG . XA
Tl 12-8 HAEAHIIZET panict MIEFRACHE, BV ASBEARIFAMESMEE 1. BRI

$ cargo run
Compiling minigrep v@.1.0 (file:///projects/minigrep)
Finished dev [unoptimized + debuginfo] target(s) in ©.48 secs
Running "target/debug/minigrep”

Problem parsing arguments: not enough arguments
ARH L L BRSO TR ORI 2 T .

M main FEEGZAE

DUERAE R T B AT A AERAVEE AR P 1038 88 . TG« Z3EMITE ()96 857 30r BB IF e, TR
B run BIBRECRETE A AT main AP AR T I ENRE SR OTHEHE . —BEM0XE, main RECK
a7 B A A2 DU WL SR IGAE,  TERAT TS REAS 9 P HofhiZ #8405 Ik

B 12-11 JEoR THRECHRET run BRE. HATERATA AT /M AE R U IR B it . JATVPEAE sro/main.rs Hi5E X
AR

444 sre/main.rs

fn main() {
// --snip--

println!("Searching for {}", config.query);
println!("In file {}", config.filename);

run(config);

}

fn run(config: Config) {
let mut f = File::open(config.filename).expect("file not found");

let mut contents = String::new();
f.read_to_string(&mut contents)

.expect("something went wrong reading the file");

println! ("With text:\n{}", contents);

¥

// --snip--

AP 12-11: RE run BRECREESRIRIIIEF 2
BAE run BREEE T main PABPOITGRRARTAEHE. run REFRI A config SEHIENSHL

M run BRI AR
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BRI ANZ S run RBOTAZELE main 1, AT LMERH] 12-9 ) config::new IPFECGHEAERALFE. A
Hill expect FLVFFEF panic, run PRECKSTEHARITIR Bl — Result<T, B> o XiEFRATHE—5 LI—Fhstt H P A 0T 0007
KGE— main FREHRAEE . R 12-12 JEZR T run B84 FRR B A 1) D0 2E

Y AF44: sre/main.rs

use std::error::Error;
// --snip--

fn run(config: Config) -> Result<(), Box<Error>> {

let mut f = File::open(config.filename)?;

let mut contents = String::new();
f.read_to_string(&mut contents)?;

println! ("With text:\n{}", contents);

0k(())

B 12-12: B2 run BREUR A Result

EE&MM&T#AEE&E’JWE& B, K run Izli’f(ﬁlj @5’35:}27'7 Result<(), Box<Error>> o Zﬁﬁlz/l\%lﬁllgﬁl unit
KA (), DAEERRIFERN ok IR FEIE.

SFFRAEIRT, AT trait TR Box<Errors (Tﬁ%ﬁﬁﬁ? use WEAPKF std:ierror::Error SIAMERHED . FHLES
W trait A%, HETRFHAIE Box<Errors MRERBZIRIESEIL T Error trait (I2RTY, it T8 & Bk £ [B] (1]
A, Xt T AEAF R s zﬁxﬂf:iﬂﬁﬂﬁi@@ﬁﬁ‘]ﬂﬁﬁo

BB RERT  expect FHIIFBHONENEIBN 2 o AFETEBHARM panict , Xo AR ErhaR BRI
LB R B E
B =MEBR BRI A R R [ A ok fHe BN run MBS R AEBIRIIRIREIERE o , RERE T E

B unit KRE ARG o EHF. o) —IFIRERRA mARE, AL o ERVBATAM ro AN TER
RIVE B T e R B4 LA

bR RE R e, AL H S

warning: unused “std::result::Result’ which must be used
--> src/main.rs:18:5

18 | run(config);

| AAAAAAAAAAAN

= note: #[warn(unused_must_use)] on by default

Rust $27RLATWRIL 2K T Rresult 1B, W BERVIZBELAAE DR, BARMNBEAREX EZEH MR, T
PEAS SRR TRA X B N — LA R A PRSI BRI B TEARATT

M main T run IR [AIHEE R

&1[”%‘@%%&1%#@5%%1”»%@” 12-10':,:‘ Config: :new %iﬁ%ﬁl%EG*ﬁj(ﬂéﬁiﬁﬁﬂﬂ], Kﬂﬁ#%%%{ﬂ‘ﬂiﬁl

XA 441 sre/main.rs

fn main() {
// --snip--

println!("Searching for {}", config.query);
println!("In file {}", config.filename);
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if let Err(e) = run(config) {

println!("Application error: {}", e);

process::exit(1);

BAVER if 1et KA run ZHIRE—A err i, AFET unwrap_or_else , FEEHHERT A process::exit(1) « run
FHAIREUR  config:new MR[EIF config SEHIANFETRZE unweap FIME. BN run FERIIETREN (5 WFATR SO
R, FTUIHATRE unwrap_or_else RIRFEIRFILME, FAEHRSE O -

AEFHAMFIFH if 1et A unwrap_or_else MIRREAII—FE: FTENHENRIFRH.

PR 7 2 ZE crate

BAERAIN minigrep BUHFEKIFZ T BRI ZIRS sre/main.rs JK—LAREIBN src/lib.rs, XA AR AAT]
HE - ANEEEDIREN nain BHEL

IEBATEITE AR main BREUIARBS I sre/main.rs B3 238 XA sre/lib.rs

o run BREUE X

o AR use GEH)

® Config E‘]fﬁ)\(

® Config::new @ﬁﬁi

UL srolibrs 9B R 12-13 O T W358 TR o 3B AEF— M RBIEEE sromains 2
e R G

X441 src/lib.rs

use std::error::Error;
use std::fs::File;
use std::io::prelude::*;

pub struct Config {
pub query: String,
pub filename: String,

}
impl Config {
pub fn new(args: &[String]) -> Result<Config, &'static str> {
// --snip--
}
}
pub fn run(config: Config) -> Result<(), Box<Error>> {
// --snip--
}
I 12-13: 49} Config M run 2313 src/lib.rs

XHEMHTAFM pu : 1L config « HFBAI new HiL, VLK run BELE. BUTERATE T —MUA DL 2
5 API [1JE crate T

IUAE TG BELE sro/main.rs FXEFEENE] sre/lib.rs [ARKS 5] N 3] crate FIPE IR, GnoRfi 12-14 Fios:

Filename: src/main.rs

extern crate minigrep;
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use std::env;

use std::process;
use minigrep::Config;
fn main() {
// --snip--
if let Err(e) = minigrep::run(config) {

// --snip--
}

7~ 12-14: ¥ minigrep crate 5| N\ src/main.rs FI1E R A

NTIEE crate 5| N i3 crate, FATTMFEH extern crate minigrep o FEHEIN use minigrep::Config Ff config ZRAIF| N
YERISR, FHAH crate ZIEAN run BREMATE. @R LEEN, FIGHRMNZRERE —KLIFIETT . 817 cargo

MEME ! X ATAIRZ R LR, ALBATDSRRIRIIIT T 75 BIEANBIERIG TR S, R ARRS th S et . MBI
FETFUR LT P A B TARERRAE sre/lib.rs FPEAT .

LEFRAT TR A X e B R R K A0 35 SR AT — e IHARRD ik LR IT I A, A TERT RS h AR 8. 4 Bt !
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K F DRI 5 I A 56 3 e 1) B g

ch12-04-testing-the-librarys-functionality.md
commit 1fe78a83f37ecc69b840fdc8dcfc727f88a3a3d4

IMAEFRA TR E IR T sre/lib.rs HAGETH WS EENT AR E B TE T sro/mainrs 1, ARSI O RES S WK
TN Gy o FRATTT LA B FH 2 Fh S 40 H BRSO A 2R [UE 1T J0 75 Iy 2ATI84T 3 S 1o R B IS, 15
BHATN config::new Al run BREXMITNAESR S —Leillik .

FEIX 5, BATHIEIGNRIKEIIF & (Test Driven Development, TDD) [ ACZ NN minigrep MIHHRITH ., X2
— AR REAR, CIEEW T ST

L G5~ RBEI,  IFE 47 € DL ORI A AR IYTEE ) J5 R 2R U
2. G5 SAE BRI A 0 PR ARE SR A 4 A I et

3. EMINIRIHG s s AT, IR R aeim .

4. WA 1IFIRES !

RRRREZMBYMHTTEL —, A TDD A B T IS RSB, R4 S AEEI B L AT 2 5 g 5 IR B T8
TR R R R A R

FRATRE PR IR B LB BRAE S AF A B PR R 45 8 I IR B IR AT R G RTRE . RATKEAE— N IUBL search FRIBREL
g X LE T fE -

G "5 SR

Z:4 src/lib.rs Al sre/main.rs W TR ERFAT AN printint 186), EONABEIEFZEMATT . BEERINSGE 5=
IFESE I —A test BEFI—ANIRRE MWARBEFEE T search BREHEWEWITN: ELHRM—ANFEERNF
FFE R BR BRI SCAR, I R SR B IERIISCAT . n Bl 12-15 Bos TXAMNMIER, BIEA e %

A4 sr/lib.rs

# fn search<'a>(query: &str, contents: &'a str) -> <&'a str> {
# []

#}

#

#[cfg(test)]

mod test {

use super::*;

#[test]
fn one_result() {
let query = "duct”;
let contents = "\
Rust:
safe, fast, productive.

Pick three.";
(

["safe, fast, productive."],

search(query, contents)

) 12-15: BUEE—ADERATHHER search  PRIELI SR MR

RKHEFAEA "duct” MR AR F ZHR I TR R o AR RESOAA =47, K R 768 "duct". A=
search BREINIR A1 R A& B —17 .
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BAVEANGEBATIEAMRIFE B E R, FovEHEAE A Re g RATEI L o8 R e g ik — P ER
£5IR [H] %5 vector ] search FRELE X, WPl 12-16 Fivn. SRJGIXANMARS % BRGS0 B IE KNS vector FEANILHEL — /M5
—A47 "safe, fast, productive." i) vector T 2 o

AF44: sre/lib.rs

pub fn search<'a>(query: &str, contents: &'a str) -> <&'a str> {
[1
}

A 12-16: WG R G5 MRS 4 1R 1) search BREE L

FRTELE search MBLFEN—NMRAEMEY a HFHT contents ZHAIREME. FHZ—FHE+Z P24
WIS 3048 52 WA 2 55000 A8 iy B35 0% (Rl 0 28 iy RAR DR B . 7EIX M T, FRATR BRI vector M % AL & 5| H &
B contents (MIAZEZEL query ) slice K745 slice.

) iE UL, FRATE UF Rust BREL search IRFIMEAEE S search HEHIIZSEL contents MEUBGFEN—FA. X2dEH
BB N TAERAN S A B4 8 slice 51 SR MR ERIFA G RGBS VNTRATRECE query AR
contents FIFRFER slice, AL EME NG A IER.

R BA HI A IR RS, FRATRAS B0 T 4%

error[E0106]: missing lifetime specifier
--> src/lib.rs:5:51
|
5 | pub fn search(query: &str, contents: &str) -> Vec<&str> {
| ~ expected lifetime
parameter
|
= help: this function's return type contains a borrowed value, but the
signature does not say whether it is borrowed from “query’ or "contents’

Rust A Al BEAITERATFERRMW—NZH, TUFEEIRE. BINSH contents 5 1 HTH K SCATT HIRA 1 B3k A
LS HIARAB S SCA, P LATRATANIE  contents & B % A8 FH A i Jol 115 2ok 5k M AR SC IR S 40

JiﬂmiE?:*#K%EfﬁT%iﬁK%EPV£§&5)BEHE?FH?‘QH§% It AR A (O] RS SR A SRR A, Bl IR T80 P RS TR
RAFHEARR Ty o VRA] REARZLRE XA T 5 55+ 5 b 2R A HER I O

IAEIZ AT

$ cargo test

Compiling minigrep v@.1.0 (file:///projects/minigrep)
--warnings--

Finished dev [unoptimized + debuginfo] target(s) in 0.43 secs

Running target/debug/deps/minigrep-abcabcabc

running 1 test
test test::one_result ... FAILED

failures:

---- test::one_result stdout ----
thread 'test::one_result' panicked at 'assertion failed: " (left ==
right)”
left: “["safe, fast, productive."]",
right: “[]°)", src/lib.rs:48:8
note: Run with “RUST_BACKTRACE=1" for a backtrace.

failures:
test::one_result
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test result: FAILED. @ passed; 1 failed; © ignored; © measured; © filtered out

error: test failed, to rerun pass '--lib’
GFRY, MR T, XIERFRAIIER . B SRS R LI e g !

G 5 a0 X0 I ) A
L AR 2 T B 2 S WA B AR B A ] — 521 vectore 9 THESLIFSCHL seanch » SRAIIKIARFF 75 ZEREAG f 25 9%

o A RE—ATSOA
o BERXTRGUEELRNTIH,
o WA, FX—ATIMAFIZRREIE S .
o WURBAT, fHatiAf.
o REIILEEEIHE R AR

LA T =2 — B0k, W RAT IR

i/ 1ines JrikilJiHE—1T

Rust 4 AHBIT— A7 (FRPIF 7%, T B SR AGHN tines , BHURH] 12-17 SR TR, VERICER A
%

44 sre/lib.rs

pub fn search<'a>(query: &str, contents: &'a str) -> Vec<&'a str> {
for line in contents.lines() {
// do something with line

}

A 12-17: 8 contents FIEF—4T

lines JNEIR[EI—AMERE. BT =TSR THHERSE, AIRACELRH) 3-4 o LIS HERIIHITET, £
BAAEH T = for TEMAIERIIE—MNMEEIE D LIBIT T — LR,

HEW 7R RE AT

BT RESHEIMEELRT A ES TR EF RN, FEMe, 7R BEEEE — AN contains MIEEH TS
V£ Q7R B 12-18 FII7RTE search BRI contains VR o IR IR HESm 7%

CAE 4 sre/lib.rs

pub fn search<'a>(query: &str, contents: &'a str) -> Vec<&'a str> {
for line in contents.lines() {
if line.contains(query) {
// do something with line
}

B 12-18: BN ESCAATRBAE query HFFTH ITHAE

AL BC AT

273



BAVEFHE AN EREHESERNZR BT, AATCAE for fEIHRZATEIE—A 12 vector JFIHF push HIETE
vector FAFIL— line « T for {HIAZJG, IRIEIIXA vector, 7B 12-19 fizs:

44 src/lib.rs

pub fn search<'a>(query: &str, contents: &'a str) -> Vec<&'a str> {
let mut results = Vec::new();

for line in contents.lines() {

if line.contains(query) {

results.push(line);
}
}

results

A 12-19: A AEITACHI AT LAGE AT LL3R [3] 4247
BIAE search BREUNIZIR[EI RALE query MIARLLAT, MMM ZE@EL . 1EIERATZETIAR:

$ cargo test
--snip--
running 1 test

test test::one_result ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; © filtered out

MBI T, AT T !
S NIE, RATITEAEE — FEH search (IS AR MRBE R AL A BN LT . search A
BOIFAER, At 3 R AR S 1SS TR, 35 S 20 E BB T IR R AR 2B B I SO 1T

£ run PRECHEA search PR

ITE search BREUETT LA TAEHMRIEE T, BATHFESLZFRTE run BRECP A search o TEE config.query fHH
run MOCHFAREEEL)  contents fBIHiZS search PREN. %% run SFTEIH search IREIHH—1T:

44 sre/lib.rs

pub fn run(config: Config) -> Result<(), Box<Error>> {
let mut f = File::open(config.filename)?;

let mut contents = String::new();

f.read_to_string(&mut contents)?;

for line in search(&config.query, &contents) {
println!("{}", line);

}

0k(())

REIMERT for EIFRFKIT search IR[EIMEE—4T I EI K.
BUEBA R RAZ A LLTAE 7 AR BATR 1, B el — A R AR SOKFT- IR AR (K5 hR [B]— 4T 1K) 5217 “frog”:

$ cargo run frog poem.txt
Compiling minigrep v@.1.0 (file:///projects/minigrep)
Finished dev [unoptimized + debuginfo] target(s) in ©.38 secs
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Running "target/debug/minigrep frog poem.txt’
How public, like a frog

L BRI — AN ILRE 2 AT R IR, H “body”:

$ cargo run body poem.txt
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running " target/debug/minigrep body poem.txt"

I’m nobody! Who are you?

Are you nobody, too?

How dreary to be somebody!

e, ARFRATE O R — AN E R BLER A B BRI AN 2 A BEAT4T, Bl "monomorphization”:

$ cargo run monomorphization poem.txt
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs

Running "target/debug/minigrep monomorphization poem.txt’

ARE L BATBIE T — DR T HORRIRRE I TR, JF223 TIRZ AR AR RATIEES] T — 3R
. Asdn A AN A AT AT BN .

N TN SR, PR T L A0 R A ] A BB AR BN T BN B RR AR 1R, I A G S iy AT I AR AT
.
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REPRIN S AR &

ch12-05-working-with-environment-variables.md
commit 1fe78a83f37ecc69b840fdc8dcfc727{88a3a3d4

AR I — MM RER I minigrep : — M FRETAL A HI R/ G A BUBHE RAGIETT. W) LR it —4
AT SHOFERM P BXHEEN AN e, NI REATREREAR R XA B E AR KRR
Lo P IR IR R AR = /NS AU .

I 'E— N KNG search  BRET AL IBINR

PATATEIEIN—ABTREL search_case_insensitive , HMGSIENE THBTREMN M E. XG4k LLE)G TDD g, H
F— DR ERIE —A RO . BATREAE RN S A BURIE 2 R BT — DN IRR R, IR0 2 IR R EUN
one_result N4 case_sensitive SREEIHZEMIRIXBEMNIRMX A, a7l 12-20 fis:

X441 src/lib.rs

#[cfg(test)]
mod test {

use super::*;

#[test]
fn case_sensitive() {
let query = "duct";
let contents = "\
Rust:
safe, fast, productive.
Pick three.
Duct tape.";

(
["safe, fast, productive."],

search(query, contents)

)

#[test]
fn case_insensitive() {
let query = "rUsT";
let contents = "\
Rust:
safe, fast, productive.
Pick three.

Trust me.";

(
["Rust:", "Trust me."],
search_case_insensitive(query, contents)

)

B 12-20: DR TR AN R /N AN EURS B K0 8 2 T X

ERBAMB S T ZID contents HIME. BFTIG 1 —NEH LA "Duct tape” {147, EF —MKEH D, REKNG
BURAR R I A BOZITHC "duct” s FAMESOZAN IR DU SRAS 2 RAMIA B4 LI RN G HUBHE R IRE: XN
JS2iZ e I AL B R /NG A U RN B g — ELE R
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KN AHUE R AT "rUsT" F A M PR . ZERATPHZRIINE  search_case_insensitive ERIEL

W, UsT” B ROZAE “Rust” A& — MRS RIEH “Trust me.” X W4T, BMEMATSE RN SEHAR. AN
RIUAE S Ym BRI R IE A 5E X search_case_insensitive BRE(. 1HFEEIIN—N MR B vector [ 2EsL8L, 1EWN
A1 12-16 1 search  BRECH TSI 4w B I SR IR BT AR AR A o

52l search_case_insensitive %\

search_case_insensitive FREL, MR 12-21 iR, 45 search EREFEAAE. ME—HIXHZE TS query ZEME—
line B A/PNE, KFEAEMASHRERELRNE, EREZTETUEEAFITRNHSZE NG,

44 sre/lib.rs

fn search_case_insensitive<'a>(query: &str, contents: &'a str) -> <&'a str> {
let query = query.to_lowercase();
let mut results = cinew();

for line in contents.lines() {
if line.to_lowercase().contains(&query) {
results.push(line);
}
}

results

A~ 12-21: 5E X search_case_insensitive FRE(, ‘UE B WA 1T Z ATBMATE o NS

HRENTK query FRHFHEHANNE, FRHEZIELATET . SERFHFHRRH to_lowercase AMFER, XA
BFHP B “rust”. “RUST”. “Rust” B “rUsT”, B THOE H: 244F “rust” AEFE I3 KNS AU

HER query BIFERZ— string MARTFRFH slice, F AWM to_lowercase EFEANEHIEHE, MAZSI HAIMELIE. W
REWFRF R TUsT”, EAFHH slice AT HIAVEHKINE B “w” 8L “t”, DB EST—MEE “rust” [
%ﬁ String o fm&%&’ﬂ”@ query ﬁzy‘jﬁ/l\%%iﬁﬁz:ﬁé/a\ contains 7:7/2357]', %Eij}ﬂﬁ/l\&y\j contains E"]%%%ﬁ%)‘(
JEREL— AN FAFH slice.
R REKESAD tine BEEE search ZHATHEIMT —4 to_lowercase HHBAMATESAL N/INE . BIERANTHE 1ine A
query IR T /NG, REEHTT UAEE M RNSHATILR T .
L FRATTE B XA SEL AR 75 8

running 2 tests

test test::case_insensitive ... ok

test test::case_sensitive ... ok

test result: ok. 2 passed; © failed; © ignored; © measured; © filtered out

WY BUE, ERANIE run BRBUP PRI HT search_case_insensitive BAE(. B2E, HAVELE config FEMATIEIN—
AN BC B TR KNS UK/ N S AR &

X444 sre/lib.rs
pub struct Config {
pub query: 9

pub filename: 3
pub case_sensitive: bool,
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J‘XiiﬁﬂT case_sensitive ?ﬁﬂ%ﬁfﬁl' ‘/N‘ﬁﬁ\'ﬁo %%:}ﬁﬂ‘]ﬁ%% run @iﬁ*ﬁﬁ case_sensitive ?—Eﬁﬁ‘]{ﬁ#ﬁﬁﬁ?ﬂé
WERTH search PBRAEIEL search_case_insensitive PREL, WPl 12-22 TR JERIXIBASRESw 1%

X441 src/lib.rs

# use std::error::Error;
# use std::fs::File;
# use std::io::prelude::*;
#
# fn search<'a>(query: &str, contents: &'a str) -> <&'a str> {
# []
#}
#
# fn search_case_insensitive<'a>(query: &str, contents: &'a str) -> <&'a str> {
# [
#}
#
# struct Config {
# query: o
# filename: 0
# case_sensitive: bool,
#}
#
pub fn run(config: Config) -> <(), <Error>> {
let mut f = File::open(config.filename)?;
let mut contents = sinew();
f.read_to_string(&nut contents)?;
let results = if config.case_sensitive {
search(&config.query, &contents)
} else {
search_case_insensitive(&config.query, &contents)
};
for line in results {
("{}", line);
}
(0)
}

N 12-22: R4 config.case_sensitive HJ{HVAMH search BY search_case_insensitive

A TR IR . CEIAE R () R T AR env AREELH, FTRAFRATTTR BEAE src/lib.rs TT 3G m—A>
use std::env; FTIFIXAMEIGIAAEFIE . BE5LE config:inew FHH env BERET var J7EESRAE A — NNl
CASE_INSENSITIVE MIIAIEARE, Wionfil 12-23 FizR:

A4 src/lib.rs

use std::env;
# struct Config {

# query: 5

# filename: B

# case_sensitive: bool,
#}

// --snip--

impl Config {
pub fn new(args: &[ 1) -> <Config, &'static str> {
if args.len() < 3 {

return ("not enough arguments");
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let query = args[1].clone();
let filename = args[2].clone();

let case_sensitive = env::var("CASE_INSENSITIVE").is_err();

(Config { query, filename, case_sensitive })

B 12-23: KA UM case_InsensITIVE HIIAEEAR B

XEGET N E case_sensitive o NTHBEENE, TEMH env:ivar REOHMEBRINIFEIRNIATLREA
R,  CASE_INSENSITIVE o env::var IR[A|—A Result , BN YL ERNRFBEEEER ok MR, HAEARSTLER
%ﬁﬁﬁﬁﬂ—ﬁﬁl Err E‘Zj'!‘\o

BAVE resutt W is_err HERIEFRE R error (WHEABEZ R AP L F BN , XHERERT F
BT A KNSRI R W case_insenstTive IAEER S EOATATE,  is_err £XIR[H false AT RK/NEA
BURER . ATFAROHERRBITRERN EH, RAROEREHEE T, UKE is err AR unwrap +  expect B
EABRATCE N Result BITTE.

BATRAR = case_sensitive HMEfE S Config SEB, IXFE run BRECAT DABRECEME IR R R B search B IR
12-22 HHSEHLA  search_case_insensitive o

AT~ ! F AR B AR IR W “to” BT, RRIZRTLEAL 2/ S KT “to” 117

$ cargo run to poem.txt
Compiling minigrep v@.1.0 (file:///projects/minigrep)
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running "target/debug/minigrep to poem.txt’
Are you nobody, too?

How dreary to be somebody!

BRI T IAEH case_vsevstrive BB 1 36 05HERLABIRIAN ) “to”, SIPL 2 9 810 & TR T K
R 0" 17

$ CASE_INSENSITIVE=1 cargo run to poem.txt
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running "target/debug/minigrep to poem.txt’

Are you nobody, too?

How dreary to be somebody!

To tell your name the livelong day

To an admiring bog!

WRARAE ] PowerShell, 75 ZEHI P ) fir & T ANE — AR B BT B IFIZ(T R

F

$ $env.CASE_INSENSITIVE=1
$ cargo run to poem.txt

T, BATRARE T AT “To” {47! BUE minigrep A7 A LOE MBS R HIHEAT KNG ARURIER 7. BUEIRA
T B AT SR B A B B e T

—LERE R SOV A RITC B RN A S 40 A0 SR . AERXAMIE L T, TR ROCE S B R e . BN — 1B
BRI, ZE N A AT SEE IR R R N G A BEAL R . FREIZ AT I B ROP JE E N PE
LTSRN TR

std:zenv MEHURELE T 2 BB RASI I ThRE: THEE B 7SOk T T I ThRE .
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R B 1R A JE B b o R 1T AS A2 A 14 iy
ch12-06-writing-to-stderr-instead-of-stdout.md

commit 1fe78a83f37ecc69b840fdc8dcfc727f88a3a3d4

Harhik, BATKATE KA printint BT &l K 22 gt T WM Aruedit (standard
output, stdout ) XfRIEFEE, AREFER (standard error, stderr ) W THHR(EE . XA XA VR P EREF
TEH T € B — N SO AT A RS BT BN B b

B printint BRECH BENSITENEURRAERT I, BT LATRATTAL 75 68 HY HAt D7 VAR AT ENEIbR R R -

(AL R SVAPASYN IS

B, EBRATWE T HA minigrep TENRIFTA W AR SN T HMERL, ORFMIZBSARHERRIEREE . AT
3 3 A A i O B 1) B — AN SO RN R A MR MR — . AT B AR ERHRI, T DME T A%
FUBRHERT IR 1K) 3 7R 2 R SR 78 R b

AT F HON A R ME B AOR BINAERT R, X AL BR Ar ey L AU EE € ) BSCAF h I AR RE R BUEHR R R .
HETRATRRR IEART A8, AR E Ble R aiR G B OS] 7 e fbbo

JERXAMT T A > RSCPEA output.ixt RGIZATREF, XA IR EE Fbn s R L E . IFAMEE
T SHN %7 R

$ cargo run > output.txt

> VAT V¥ shell KebraEd i (K 4 75 5 AN F] output.oxe SCHFARTIAZ B Lo BADIFEAF BRI ER(E SAT NI BR 4
b TR EWRE E RSN TS AR R output.exe IR 1)

Problem parsing arguments: not enough arguments

AR, RS BAATENE] VAR H b BOX R EHR A BT ENBIRRHERR R P I 2, R ELE AR e i A
B IRINISATHIE R BN BA R A hA
R RAT B R bRAE S R

EBATIRA] 12-24 s ARG BCREHRE B R IATHETEIR . a8 T AR BLR IR EN, Fra T ER iRE B R
LT main —NEREP . AREREIRML T eprintint ZORFTENBIRRUERSRIAL, FTLCRPIANEHA] printint $TEDESR(E S
LB & #h eprintln! :

444 sre/main.rs

fn main() {

let args: Vec<String> = env::args().collect();

let config = Config::new(&args).unwrap_or_else(|err| {
eprintln! ("Problem parsing arguments: {}", err);
process::exit(1);

b;

if let Err(e) = minigrep::run(config) {

eprintln! ("Application error: {}", e);

process::exit(1);
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Bl 12-24: SR eprintint KEERIR(E B E AR IR T AR AR e

$ printint BUN eprintint ZJ5, EFATER KA FEEKDT 2T, MEEMSEOREL > HE b
He

$ cargo run > output.txt

Problem parsing arguments: not enough arguments

DUERANED T RFE LIRS R, FE output.oxt BAMAHEA, RIEZGATREFFIENTN.
WA A 21 BRI S B GSATIRT, A R b th 258 ) 31— S0, (R

$ cargo run to poem.txt > output.txt

BAVDEARAE LI E EUEFTH M, FIR output.txt P& HA R

444 output.txt

Are you nobody, too?

How dreary to be somebody!

R—H5 R T DUEIRA IE 24 (A T e D = A BB v At R R 7 AR AR A R
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o i

I Y= |

FEIX— 5, AR T H AT b 0 B AT K T WA AE Rust BT EEATH K VO Bt @R &7
B U B REATEEHRI eprintint %, BERCEHR G REmSTREF T . WELEGHLERHR, IRE
IR ARG K, TFREA AR B A7 6 B & Bl 5 M b . SEaF AR BRS¢, JF HaB R 20 RAFIR .

BRR, AEFRATIRZ 2L Rust P52 BB AEIE 5 M D RE: FEAIERE.
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Rust [ EGUE S Thig: B S A

ch13-00-functional-features.md

commit 2bcb126815a381acc3d46b0d6fc382cb4c98fbes

Rust FI ¥ iH R BORIER TR IEIIE S MEOR . Horh— AN B2E R IR2 REUSIFE (functional programming) - B
SRR UK I 5 B 5K BR B 9 2 B B At BRSO IR MR K R OB 48 A A 2 JE AT 4555 . BRANTA SRR By
W BB R B RAT AR, TR 7R Rust B9 —L57E DI RE L5 H bl O R B BGUIE 5 RS

ERARK), AR Z L

o [HfL (Closures) , —ANTHT LM A77EAR & B AR BL R £ 4544

o KA (terators) , —FPabEE TR FHIHIH

o LfArfg X SETh RER A B+ —FH O B H .

o XWATIRERIMERE.  (RLE SR AT RIS D

TA e RN Rust iR, ELUMBLQULECAIRGES, X D/ Hofh & b R0 1. 248 A ATIEACEE
FEG G AT AR T KA B =R RE Rust ARSI E 23R, P ABRAT PR & 11— B B R UF Al AT
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P ] DA SRR 5 1) B 44 pR 2

ch13-01-closures.md

commit f23a91d6a2f37ba6d415d2c8ca4302bf1b3ade9e

Rust #J M (closures) J&T] LAGRAFHEAR S BAF S Ktk il 2 HoMb BRI B 42 PR A W] DATE — M7 GV PR, ARG TE
AFE B SO SAT B S AE TR PSRV R A AR R BRATTRE R P L IR e D g e A
ARADHNE E AT N

il AT B AT N RIS B
ERAVEE — AR A I 2 JE AT T DR 6. FCTRRATT £t e P LR AT trait.

FE— T XAMEARRE O FRATE— A5 app 4E R A & g S i RIRI e Ak TAE. H/FuEH Rust w5, 1A R
SR EE TR B IBIR S A FMBE R, LA P FER . S ATETEE (Body Mass Index) AP E4F. ol i 5
TESNAH A8 e SR R A AR SRR VA A E R, EENEXAMTE R L. RATASEERZEN A
HE, FARFEEMA K, EHESASIEH P EERA.

X B E LA simulated_expensive_calculation PAECRAINE RS E, WoRf) 13-1 s, BESITEIH  calculating
slowly... > %/%%ﬂ‘, %Tﬁ%l&@’%ﬁéﬁ?%ﬁ?

CAH44: sre/main.rs

use std::thread;
use std::time::Duration;

fn simulated_expensive_calculation(intensity: u32) -> u32 {
("calculating slowly...");
thread: :sleep(Duration: :from_secs(2));

intensity

AP 13-1: —MAERREB BRI RN RS, ERASPITHAD B

FRK, main BREUTRSEEAGIREE L app PHIEZE . AR ERAE ST RIN app AR, BIvY
app A K5E B A5 ARE IS, BT ATRAT PR 4 A AR A 7 S\ FREL R AT BN il

P (KA«

o K intensity HrF, HORMEG T RIFTRE, S SRR R
o —ABEBUE SCATERE SRk A

TP (K% R 22 R BT R 7R 13-2 JoR T AR ZRE T main BREK:

44 sre/main.rs

fn main() {
let simulated_user_specified_value =
let simulated_random_number = 7;

generate_workout (
simulated_user_specified_value,
simulated_random_number
)s
}

# fn generate_workout(intensity: u32, random_number: u32) {}
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N 13-2: main BREUELE T T generate_workout BRI P fr N AL BE ML E N

Kb TR B R IX A gm i T simulated_user_specified_value A E N 10 Al simulated_random_number BEMENT7; —
ANSLPRAIFERE 22 M app RUSHIREUIRE R BT rand crate SRAZRBENLEL, 1A% 3 MRERSE ORI AIEE . main
PR EE BRI S NSV generate_workout  BRZEL:

Iﬂﬁﬁ?#&ﬁil\ly U:&ﬁ]éﬁgﬁ/{:o %17” 13-3 EF'H'{J generate_workout l%lﬁ@/ﬁ\zlgwqujﬁd”%%‘b% app ﬂk%iﬁiﬁc
AP AR AR I A BR i P EAT

A4 sre/main.rs

# use std::thread;
# use std::time::Duration;
#

# fn simulated_expensive_calculation(num: u32) -> u32 {

# ("calculating slowly...");

# thread: :sleep(Duration: :from_secs(2));
# num

#}

#

fn generate workout(intensity: u32, random_number: u32) {
if intensity < {
(
"Today, do {} pushups!",
simulated_expensive_calculation(intensity)

(

"Next, do {} situps!",

simulated_expensive_calculation(intensity)
)5

} else {
if random_number == 3 {
("Take a break today! Remember to stay hydrated!");

} else {

(

"Today, run for {} minutes!",

simulated_expensive_calculation(intensity)

B 13-3: PR LSS Z R, EARER A I simulated_expensive_calculation ERIECRFT BN H fd & it K

1 13-3 EPE‘J{%E%%%%T%V[‘ﬁEI@E@lH%o B if HUAAT simulated_expensive_calculation ﬁﬁ?}b\, AR else
B oif SEARAEAT, F2A else MR T E—IR.

generate_workout BRI AT 2 WAL A I P A BB (/N T 25 MRECRR) RIS maR A (25 5Bl D

RSR BRI SRRt simulated_expensive_calculation PRIELFTRANIK B 2% Sk i 1 — & B R M AN A R AR AL

IR P R B AR, X B S R W R app AR UK BEHLERN G 3, app AH S e @ UCH PR AR B A
FEKGr o WERATE, TFT 2 NS AR S5 453 B 8000 S B 5 11 v i EE S v el

B RL 2 AT AR 27 5 A BA R SR o B A Sk i 7 s — 26 . O T PR AKX e D S IR TR AL TE BRI, 3141
4%5*@4’&5%#1]:%9@%% simulated_expensive_calculation *77\0 @Hﬂ'ﬂj%%%%ﬁHﬁﬁz%ﬂ‘]@?%ﬁ@%[ﬁ%fﬁ’ ijZ:?T?
GHE T SRR T I T A R BT . AR, AT B 2L H I RIOEILH A RS, AR %2
S BRI

5 FH o K A
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A AL A IRE T . FATE o2 ik R 8 S e O IR IR MR, WoRB] 13-4 R

444 sre/main.rs

# use std::thread;

# use std::time::Duration;

#

# fn simulated_expensive_calculation(num: u32) -> u32 {

# ("calculating slowly...");

# thread: :sleep(Duration: :from_secs(2));

# num

#}

#

fn generate_workout(intensity: u32, random_number: u32) {
let expensive_result =

simulated_expensive_calculation(intensity);

if intensity < {
(
"Today, do {} pushups!",

expensive_result

)s
(
"Next, do {} situps!",
expensive_result
)s
} else {
if random_number == 3 {
("Take a break today! Remember to stay hydrated!");
} else {
(
"Today, run for {} minutes!",
expensive_result
)s
}

%Wﬂ 13-4: 4?} simulated_expensive_calculation 1}%%?&@%”*4‘ﬁ§, #’I‘%‘éé%ﬁ%ﬁﬁﬂk% expensive_result ‘:F'

EAMEMGE— T simulated_expensive_calculation YAFHIFMRR T 5 —A if AP ALERXW R RE RS . A3E0
&, BUERTE ES TE T Z R RS R, ORI EEATEX—GERMAMN ir .

B EREER T I — A B E 5 ARG, H NIRRT (0 5 A TR 75 B 45 SRR S04 IXEeARIT . I IE 2 ML 1 A
oz !

AL A5 Y AL R i A A R

Klﬁlﬂ;‘%‘\%?‘f if ﬁ%zﬁﬁﬂ%ﬁﬁ simulated_expensive_calculation @ﬁﬁ:ﬁ%ﬁ/ﬁ\:%%’ ?Jaﬂ]ﬂt‘lﬁﬁ(*/ﬁ?ﬂ@ﬁ#%ﬁﬁ%ﬁﬁ
A, WoRBl 13-5 Fim. SEhR_ ERTLUERERK AN simulated_expensive_calculation BREUARF 3 BIIX B 51 N 1) 1AL

444 sre/main.rs

# use std::thread;
# use std::time::Duration;

#
let expensive_closure = |num| {
("calculating slowly...");
thread: :sleep(Duration::from_secs(2));
num
¥

# expensive_closure(5);
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ﬂ?@ﬂ 13-5: %)‘( /I\lﬂﬁaﬂlﬁﬁﬂﬁi expensive_closure ‘:F‘

PELE SUJ&  expensive_closure WRAEM = ZJEMH5Y. PIEME X L—XFBLE (| ) FFih, 7ERLH e Mamsi;
Z T LR BEXANMEE & N'E 5 Smalltalk A1 Ruby B FELE XKL ZANHEE —DNSE s MWREFZ TS
o L HE SR, Ein |parami, param2| o

S G RAF T BRI K 5 IR EARA TR SR LK. K52 EMarsE, &2
T o1et WHMD T, HEARKESE AT Cnun ) 3R [BRECRE AR PR EOE, RO EE—T8A 725 IR
R — .

TERIXA 1et TEAIEMRA  expensive_closure BLE —MEARHN B, AWM EALREH BEE. FIHZ—TH6EH A
B SR PR R AT 7 A — A B SRS, A AR, IRAE 2 JE i B SR e R 1A F AR BLAE i 742

expensive_closure EF‘ °

EXTHEZ )G, TTASEE i Yo ATk A P B LT AT IR SRR G AU . AT ERELT IR RS, e
AL E RS A e B S A S U036 5, Wil 13-6 Bk

A 44 sre/main.rs

# use std::thread;
# use std::time::Duration;
#
fn generate_workout(intensity: u32, random_number: u32) {
let expensive_closure = |num| {
("calculating slowly...");
thread: :sleep(Duration::from_secs(2));
num

};

if intensity < {
(
"Today, do {} pushups!",
expensive_closure(intensity)

(
"Next, do {} situps!"”,
expensive_closure(intensity)
)s
} else {
if random_number == 3 {
("Take a break today! Remember to stay hydrated!");
} else {
(

"Today, run for {} minutes!",

expensive_closure(intensity)

%WJ 13-6: lﬁﬂ-ﬂf\rﬁXE’J expensive_closure
DLAEREIN IRV 5 RAE— AT A, 9 R e 75 245 R IO AT AR

SR, BATSLERTTIN 7l 13-3 g R ARAESE—A oe B AP, XA ERIOHER P 2
SERF MR Rl ATUUEAE of Berp QI — A AR A AR A B S5 SRR AR D XA L, AN IERUAE R T R
TR —MERTT R MESEZIXANTR L BAE— T AR E CH RIS KA trait A KRR .

P £ SIS TR A A i
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MAARERE o REOFEAAESHORNR B LSRR . o b 77 TR AR DR At AT 8 e 2 P R 2 e T i —
By TEAE IR RE SCIX LB 130 T RAEHTA AR IR o8 B8 AT AT WA SR ROk B RAR B (R A I T XA 2
FRACAMHE O AR R AR R IR, A iy 24 A T B R 45 PR X R R A

b, HAEF R R S5 BARRHMER 25BN B N3P XA BRI LR Crh, i asne rl SR S 4
AR B ISR, AT B S T RE A HE T K8 7 AR ST —

SR ) PE X /N ) B A4 R BT MR R AR, JF B 5 E8S DS SR REIES.

FALLTACEE, QSRR L™ M A o ZEE AR S A G I R O AR S NR, W AR BB NSRRI AR vl 13-4 HhE
PE AR R B R RS B 13-7 I 5E X

444 sre/main.rs

# use std::thread;

# use std::time::Duration;

#
let expensive_closure = |num: u32| -> u32 {
("calculating slowly...");
thread: :sleep(Duration::from_secs(2));
num
¥

A1 13-7: VAL S BRI [ 5 n i ade 1 S8 T

A 7R A AR TEE B E SRR 7. W R RS HOIN— e B8 S A AR RAT 9 AR R A )
bbo IXEIEM 7 — LA R AN Ay . RJROR T A EIERE TR T RAGEE, B T R AN S DL LA
AERIELZ A

fn add_one_vl  (x: u32) -> u32 { x + 1}
let add_one_v2 = |x: u32| -> u32 { x + 1 };
let add_one_v3 = |x| {x+1};

let add_one_v4 = |x| Xx+1 ;

BATROR T NRECE S, M AT T — s BARE G E L. S =AT AR SOP AN 1R, AR D047
FH TGRS S, PO EARAE 17, REHLARMAEE XL, FFEREAN MR TN,
PIALE L NS HOAR A HEWT — A B ARSI . fin, Rf5] 13-8 vh o 1 AUASUKE 2 8t Dk [l /4 7 4 1) P 60 58

o B T AR B BIZA QIR ERHE SOF B G IME M SRR M. R ORI amR, %
UAER string REMENZHOMEE ZIXAEH w2 » WSHE] MR

444 sre/main.rs

let example_closure = |x| x;

let s = example_closure(String::from("hello"));

let n = example_closure(5);

) 13-8: 2B — M EHER N P AS R SR AL P
Ve I TR

error[E@308]: mismatched types
--> src/main.rs
|
| let n = example_closure(5);
| ~ expected struct “std::string::String’, found
integral variable
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= note: expected type “std::string::String’
found type "~ {integer}"

;ﬁ*ﬁ'\fiﬂﬂ String ﬁlﬁﬂﬂa example_closure Hﬂ', %%%ﬁfﬁﬂfﬁ' X %ﬂﬁb[ﬂ@,ﬁlﬁl%ﬂ‘]%iﬂ?’ﬂ String o %%ﬁ@%ﬂ%ﬁ[fﬁifﬁ
BEPAI example_closure HY, QIALSEHIANT [Fl— P ELAE S RIS T M A5 B R TUA IR

T EHZHA Fn trait P44

[ B FRATAEE G T A i app , FE7R] 13-6 RIS TIA A T 2 THRZESIFE A RPN 81— A7 R AE
AR R AR E M H AR T, RO S AR AR E DS A, IR T DA AR A R
WA AL, (HRXFERESEIREZ BEE NSRRI .

FIBME, WH RS —DTHTER. AR — /MR AR FH P ALEE RIS MR . SR R S e TR A AT
I, HoZAERE, FFERTIRIDHA L EH A TR LRI LG HZE. R8T X P X FR memoization
B lazy evaluation.

RN T AREMARAE A, AR BT e AR, FRE ke R EME LG — N BRI, F— sk
GG H A O IR AR, WU, BIEMAN A EHRNZSS, AR T LA AR . T 58 X
AR R M2EEim B S E, FEAE T E R IRFEAE 2 20 trait bound.

fn Z40 trait HFRUEZESR AL, PTG AH ST trait Fn « FoMut BY Fronce TI—AN. BN — M RIR I E 2K
ML THAIX L ait PIX ) EXAMEIFHATLMER o traits

AT e trait bound FRA TG IN T AR AT LN SRR BME R B2 AL, 7R XA 7, BBEE—A w2 S
BRI —A us2 , XFEFTHE E K trait bound BL/E Fn(u32) -> u32 .

1 13-9 JRIR 1 AFIK T AN —A> Option Z5BMA /K cacher ZEFRRIE X

A4 sre/main.rs

struct Cacher<T>
where T: (u32) -> u32

{

calculation: T,

value: <u32>,

A 13-9: B X — cacher ZEMIMERIE calculation WPAFRUIEIEAE value A7/ Option {i

%*’Qﬁg Cacher ﬁ*/l\{iz@ T B"J?Eﬁ calculation o T E’Jtraitbound *Ei? T %ﬁ/l\1fﬂ% Fn E‘]Pﬂ@w 4£{”J&’ﬂ]?%$
11%??@ Cacher ;WUE@ calculation ?Eﬁﬂ@lﬂ@%éﬁﬁ*’l\ u32 Z%%Z (H Fn ZEE‘H%%E"]V‘]@?E‘%) ﬁﬂZ‘ZﬁﬁE*/I\
w2 (H > ZEMRE .

VER: ARSI TIX =AY ko traite WURAN T ERRMAE R RO, WFEFR 2SI en trait & AT DA R B0 AN 2
Zika

value & oOption<iz2> W), TEHATHIEZHT, value /& None o WIRMFF cacher AICIZWERAMAILE R, XK <
BT EE vatue FEUY Some HUSH. BERWLRATIB VARG, M ARIGTIAE, 14
ﬁ@ﬁﬁk’—ﬁ—: Some EEJ'%EF’H(]%:

NIATHERIE R vatue TBUZHE LT 7RH 13-10:

WVAH44: sre/main.rs

# struct Cacher<T>

# where T: (u32) -> u32
#{

# calculation: T,

# value: <u32>,

294



#}
#
impl<T> Cacher<T>
where T: (u32) -> u32

{
fn new(calculation: T) -> Cacher<T> {
Cacher {
calculation,
value: 9
}
}
fn value(&mut self, arg: u32) -> u32 {
match self.value {
(v) => v,
=> {
let v = (self.calculation)(arg);
self.value = (v);
v
s
}
}
}

M 13-10:  cacher [HZEAFIB 4R
Cacher ZEMIIAIIZBLEFAA I, PFIATRMIAE cacher EFHIIX LGAR I A& AT F i I ACRE I 7E (19 B B 2B A AT T

cacher::new FRECGRIL—MZMBH 1, EEXT impl R ETXHHE cacher Z5HMAAEFH M trait
bound. cacher::new JBE]—‘/I\E calculation ?Eﬁ*ﬁﬁi?fﬁi[ﬂ@*ﬂﬁ value ?EQEFW?EKT None 15[:]4] Cacher i
i, BERFRAE AR IAT A

LA FEZEACRPITE RN, ARTEZRAAE, B2 vale Tk, RPMTTESKE self.value ZHLD
GHT A some WIGEIRME; WA, BRME some HPHIEIFASTHAIATHAIE,

TR self.value 7= None , NS self.calculation WAEAEMIIML, K45 RIRAFSR] self.value PUENRAEH, FFEIEF
IR Al 25 B .

B 13-11 JE7R T A fE 7~ 13-6 1Y) generate_workout PREUFFIH cacher ZEFJIE:

A4 sre/main.rs

use std::thread;

use std::time::Duration;

struct Cacher<T>
where T: (u32) -> u32

calculation: T,
value: <u32>,

}

impl<T> Cacher<T>
where T: (u32) -> u32
{
fn new(calculation: T) -> Cacher<T> {
Cacher {
calculation,

value: P

¥

fn value(&mut self, arg: u32) -> u32 {

match self.value {

H OH O H O H O H O H oH # OH OH O#H O H OH OH O #H OH O H OB O OH OH H

(v) => v,
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=> {

let v = (self.calculation)(arg);
self.value = (v);

v

s

¥

H OH OB H O H OB O # H

fn generate_workout(intensity: u32, random_number: u32) {
let mut expensive_result = Cacher::new(|num| {
("calculating slowly...");
thread: :sleep(Duration: :from_secs(2));
num

I2H

if intensity < {
(
"Today, do {} pushups!",

expensive_result.value(intensity)

)5
(
"Next, do {} situps!",
expensive_result.value(intensity)
)s
} else {
if random_number == 3 {
("Take a break today! Remember to stay hydrated!");
} else {
(
"Today, run for {} minutes!",
expensive_result.value(intensity)
)s
}

) 13-11: fE  generate_workout EREUTFI cacher ZEMIA KA S G172 45

ET B AR — AR &, AURGE—NHN cacher SEORAEMAIE. 3, G TRELRMT, 7
I cacher SEBIH) value Jridi. FILLAM value FFEAERZIK, SFE AL, MR E R LSBT R

SER B 13-2 FH main BRBCRIZITIXBIRERF, JFIZE simulated_user_specified_value Al simulated_random_number
R EMERGIFEA B TEZA if M else B, PGITEIN calculating slowly... ABTERER BT RS
HIL—K.  cacher SATTHIRA <1 ML AT TR IS TH TR B, XK generate_workout BEFT AL EH T .
Cacher SZILFIFR 1

AT — I Z M ST, BATAT A EAEARD (K A P L h B A AT 2810, HRT cacher HISCELAAAE
BN RN, X AEAFAEAN BRSO SR AR AR A X

%#/l\llﬂi%z% Cacher i@ﬂﬁ&ﬁ? value }Jffﬂ':”fﬁ[ arg ﬁﬁ1ﬁlé~%%ﬁ@*5|§]ﬂq{ﬁo mﬁ'}EiE'Eﬁﬁy JX/I\ Cacher H,‘J{W
R RI:

#[test]
fn call_with_different_values() {
let mut c = Cacher::new(|a| a);

let vl = c.value(l);
let v2 = c.value(2);

assert_eq!(v2, 2);
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XA IR (B 3 25 6 R I PR ALE 3 T — AN cacher 2. {HFN 11K arg AN 2 19 arg VAR cacher 5Z
B value J5i%, [FIRTRAITEABMER AN 21 arg WH value 2iR[A 2,

{fi 7~ B 13-9 FIRA] 13-10 1Y cacher SEHUEITINR, B 2AE assert_eq! RMIFE RN ER:

thread 'call_with_different_values' panicked at 'assertion failed: " (left == right)"
left: "1°,

right: “2°', src/main.rs

X B R A 1A c.value s cacher SR Some(1) RAEBE self.value o« TEIXZ G, W EHMA AMEHH
Jﬂ value ‘Elé\%%ileﬁ] 1.

ZIIE cacher fFI— WG map A I —/ME. W54 map B key F 2 Z st KM arg {H, 1M value WX
key Vi FH LRSS FAH . ML Z ATIEE self.value ELH%/E some JE None fH, HIFE value ZTEMSAT map T3k
arg » WIRAFEHREE . WRAELE, cacher 2T AAIEIGLE FMERIAAEIG A map WM arg {EHIALE.

ST cacher SEHLIN S — MR E IR BRI BRI A s (JFEE A w2 BNAE. W, 0]
A A TR G RIS slice JHEF usize (HAIIAELINLR. W2 RS NEZZHBHORMI cacner THER
Rt

B SR

FEGR VR BB 50, AT SO PG P BRI A4 BB . PR LA 55— BRSO 69 AT
A SR BT o HEB S X R R

AP 13-12 H —MEFTE equal_tox ZRPAHGHIH T, EMMH THEFTEPEE « .

444 sre/main.rs

fn main() {
let x = 4;

let equal_to_x = |z| z == x;
let y = 4;

(equal_to_x(y));

B 13-12: — NG T A B g b AR i A s 451

KE, BME x A equaltox HI—NSH, equal tox MIBWMEEARVERAZR x, FAEYS equal_tox & T
[ B4R g

PR BN BEMCER FIRE R, Rl T, B IR A RES %

Y AF44: sre/main.rs

fn main() {
let x = 4;

fn equal_to_x(z: i32) -> bool { z == x }
let y = 4;

assert! (equal_to_x(y));

-

RO B —ANR:
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error[E@434]: can't capture dynamic environment in a fn item; use the || { ...
} closure form instead
--> src/main.rs

|
4 | fn equal_to_x(z: i32) -> bool { z == x }
| A
R R SR RIRA X K e H T i)

LA NIAE R M, AESEAGR PR MELBUER . RSN RN, ST A2
BRI S A ARSI SO h BRATA R BA R LT . OV R RV, & UAE T R S it M S IX L
WONTH o

P AT DU I = F o7 U SR FER S, AT B L eR BU ZR RIS B 2 SRIITE AL, S TR s P AT Al AR g A
=M RE A7 BT AT =4 Fn trait:

o Fnonce VI B A AR IS SR A0 AR i, A A B R R RSB AR 9 P18, environment. 9 T Bl sk B AS &,
PR AERE A BOREE AR R st . HATRE once HIMUER T IGARE L UK R AZ B 1)
A RUIHSE, Frle R eesaRH—X.

o Fn WHIREUAT AR 4 A

o rrmut  HAZ A FELT DA AT DARGAR HLIA AT

M —ANFER, Rust HR4E I fay 6 RS AR B ORHERT R A 1A B a0 51 A8 . 75 13-12 1, equal_to_x ML
AHABRERT x (FTPL equal_tox A Fn trait) , BFAMEMAE R FEER « F{E.

AR RBAT A ) P AR O A P OB E R P, ATRAES BRI move KRBT RAMEIGTER M EILES
AR MR Bl R sh BB A2 b it o s

FBAANBNRIFANREREL nove MEAIHIT, AdIAER RS 7 RE] 13-12 HARI (ERER , EREE
SCHIEIN move KBTI vector [CEF A, RIDVEERUTT LIRS, DI AR 3h; T ROX LeARRS IR A Redi 5 -

XA 441 sre/main.rs

fn main() {
let x = vec![1, 2, 3];

let equal_to_x = move |z| z == x;
println!("can't use x here: {:?}", x);
let y = vec![1, 2, 3];

assert! (equal_to_x(y));

AN FF A R % «

error[E@382]: use of moved value: “x°

--> src/main.rs:6:40

|
4 | let equal_to_x = move |z| z == x;

-------- value moved (into closure) here

|
5 |
6 | println!(“"can't use x here: {:?}", x);
| ~ value used here after move
|

= note: move occurs because “x  has type “std::vec::Vec<i32>", which does not
implement the “Copy™ trait

x BREET A, FOVMEMN nove REETE L. BMEMGRRT x WHAR, RN main BT LFE
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println! %éﬂﬂfﬂﬁﬂﬂ X Tc i?ﬁ println! Eﬂﬂ{lz‘ﬁl‘tﬂ%ﬂc
KT T EARE A Fn trait bound IS, FTRAA e JFUR, TgmPESSSREARAEDIBREFRZETE Fomut

Ejz FnOnce o

N T RoR A NRESH IR, AR RSB T — A ER. B
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(EEEBER A LB v SR 1

commit ceb31210263d49994bbf09456a35a135da690f24

AR RV — NI 7 AT IR LA . SRR Citerator) §7 BT 3 [ 137 41 o (45— TRURN 1 58 7 40 i B 485 TR 1 3%
o HEHIEAGN, AR ER LKL,

7f Rust /7, ZARES 2 BYER (lazy) , XEME BB EERERBZAIETHASE R B, =6 13-13 F1#
ARETE R E LT vee EH) iter JFVEAE—A vector vi EOIE T MBS, KBRS A S ¥ A LA Ak
let vl = [, 25 3|3

let vl_iter = vl.iter();

Bl 13-13: QAR

s LG, WREHEAZMIT AR E. ERf] 34, BAVEAEREN for IR —NDBLEHAT 7 —L4R
i, ALERIARNEE T ter WHEB T 4.

A 13-14 B TASEACTR I BIER for FEIAPIIMERIIT . EACTHAEAEAE va_iter RE, WXV HEATIE
e —H for TEMTFIEMEM va_iter , FEAFIEAESTHRBE—DICEBN THEIAN— UGS, RSfTEIHE S —ME:
let vi = [1, 2, 315
let vi_iter = vi.iter();
for val in vi_iter {

("Got: {}", val);
}

B 13-14: FE—A for (EERE FH LIRS

TEFRUERE R IR ALERIIMIBE S, BATTEESMHH M 0 TR RS AR, [FHXNEREES] vector FHIME, I
PEIHE 0 FAE B 20X 3] vector [MITREE .

A NEATEE T X 25, b T EEAEIFEERMER TREL. sh, SRS HSealor ARMt 1 2 /A
[ 9 P S P AT [RDZ BB A 55 1, T AU AR vector TXREFT R 51 OB 4540 L BRATE B 1L A 82 10 A BN LR .

Iterator trait f1 next J7i%:

IR T — DU Tterator W LT ARMERER] traite XA trait F7E HRGIZFE:

trait Iterator {
type Item;

fn next(&mut self) -> <Self::Item>;

// methods with default implementations elided

HEIXBA— FRATERBIRFE:  type Ttem M self::Item , MAI15E X T trait [f] 225 (associated type) - 5
TIESIRANVHRERIETY, A IAE R 7 A BRI R B SEIL 1terator trait ZR[FEIR & L — rtem KA, XA
Ttem RHPWHME next FVEMIRFEMARAL. #HA)IEYL, 1ten KALKZIERIFRFICRMAR.
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch13-02-iterators.md

next J& Iterator SEHLHHEERE LMIME—TiVk. next —UCREIEAEHAI AL, A some 1, ZIEARERLEHR
W, EIRE None o MIAARAEMITH AT LA IR AEATRE next Jridi; 4] 13-15 AR R T E R TH A H vector
DI MR next 7 i3 B M{E:

AF44: sre/lib.rs

#[test]

fn iterator_demonstration() {
let v1 = vec![1, 2, 3];
let mut vi_iter = vi.iter();
assert_eq!(vl_iter.next(), Some(&1));
assert_eq!(vl_iter.next(), Some(&2));

assert_eq!(vl_iter.next(), Some(&3));
assert_eq!(vl_iter.next(), None);

] 13-15: fEIEACH E (B M next JiiE

R viiter FEZWEM: AIEAEE EWA next J7EdUR TEAEE T HRICR P HIALE MRS . Ha)iE s, D
%% (consume) |, BUfEH TiEMREE. B4 next WHABSMERG T TN A for MBI TLHML va_iter
AR for fEIAEIFREX vl_iter )RR iR A= vl_iter AfAR

T TEEERBIN next WH R BIIE R vector AT ATIH . iter T7VEAER—MNATIAEG] SRS . W SR FRAT
AR v FrABOEREHRA A AREAR, WA LA into_iter TIARZ iter o UMK, AAIRAIA Bk
’ftﬂ’;E%”ﬂ: ﬂﬂﬂutﬁﬂﬂ iter_mut FﬁK% iter o

TH TR 1 7 1%

Tterator trait 44— R FIAN[F] (1) AR HEFE SR ALER N SEILI 7% VRV LAFE  rterator trait [RIARHEE API SCRGHHRE| B A ixX
%ﬁffo *%ﬁ/i&ﬁ%ﬁ(ﬂfﬂlﬁﬁﬂT next 7:7?2; JX&?JEZEILZ%4+/Z\E;IE Iterator trait Hﬂ'g*ifﬂ next ﬁffﬂgﬁ\o

XU next JTIEMITTEEMRARON TH &R S (consuming adaptors) , PRI FIMA 14 RIS . — /N IH B adE AT 2310
BlFR sum Jiike EANTTESFBUERBBIFTABRE A next MmPIEARL, HmaHIERES. HHEHE 14
TUF, e — NI B — A R AR AR T IR LR AT R 13-16 H — AN EIR  sum J7VEAE A B0 IR :

X441 src/lib.rs

#[test]

fn iterator_sum() {
let vl = [y 2o 38
let vl_iter = vl.iter();

let total: i32 = v1_iter.sum();

(total, 6);

B 13-16: WM sum TTEESRHUS AR A B A0
W sum ZJIEAERFMEM viiter BUSTHA sun B ESFBOEASRHI AR

7 A FHABIEAR AR 1 5 1%
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Tterator trait F5E X T H—HK ik, WM BANEIERC S Citerator adaptors) , ABATTFCVFIRATE: 2 AT IEAC A AS NAS[F] 2
Bk, 7L 2 M REER A . A 9T Bk RES AR e 0, DA —ANH P& Rl 2% 7 v DUE
UL ARG FL A% 1 FH 1 45

AP 13-17 JEIR T — N FAANEACRRERL AT map BT, % map JTIEAEHI PGSR S ST R DA ORI AR5
RIRH AR 7 —ASE s, XA vector HH RN TLRAHN 1. AILIZ ARG L7 — AN E

A 441 sre/main.rs

let vi: <i32> = [1, 2, 315

vi.iter().map(|x| x + 1);

A1 13-17: HEARER S nap RO —HIENE

BB T A

warning: unused “std::iter::Map” which must be used: iterator adaptors are lazy
and do nothing unless consumed

--> src/main.rs:4:5

4 vi.iter().map(|x| x + 1);

| AAAAAAAAAAAAAAAAAAAAAAAAA

note: #[warn(unused_must_use)] on by default

B 13-17 sPE RS SEBr EIFBCA MUEMTH: Pris @AM ARG BRI T RATA 4 IEASRET A2
PR, X BPRA TR 2 s A

N TR E S I H IOER BT AR, BATHERNSE+ R RZEH N cottect Jiik. XATIAN NS
EIREEAENVE 2 e EEE Y AL

e B 13-18 t, FATK DT map P A IS E H 45 R BEE R — A vector f, BB H UG vector PEEANILER
n—rgs R

444 sre/main.rs

let vi: <i32> = [y 2o 38
let v2: <> = vl.iter().map(|x| x + 1).collect();

(v2, [2, 3, 4]);

A~ 13-18: A map HIEBIEE—ANFENL, BEEWH collect VAN PIEEFFAIE— vector

BN map FREC—ANPIEL, W] DL AT AR 5 B2 7R 38 T 10 RN e 2R AT HIERAE . X — AN Rl sk 5 @ T A
[ XEH 1terator trait $2ALHIIERAT HAILAES] T

A% FH P R B I

IMIERAINAB T IR, ROV R — MBI filter EACEEHECA AR IRIAEE ) I H A6 EARER1
filter JTIEFREX—MEHSAS A TOFREATREN AR, WRAEERE trve , HEKSEEE fiiter 4
BIFTEARAR . WRAIRE false , HAEAREEIEL R T,

A 13-19 JRIR TAEH fitter FI—AMHZRIAEE AR shoe_size HIMIEL, XFEPIGRAT LTI —4 shoe ZHHGEE AL
i R [A48 RE K/ 1

44 src/lib.rs

303



#[derive(PartialkEq, Debug)]
struct Shoe {

size: u32,

style: String,
}

fn shoes_in_my_size(shoes: Vec<Shoe>, shoe_size: u32) -> Vec<Shoe> {
shoes.into_iter()
.filter(|s| s.size == shoe_size)
.collect()
}

#[test]
fn filters_by_size() {
let shoes = vec![
Shoe { size: 10, style: String::from("sneaker") },
Shoe { size: 13, style: String::from("sandal") },
Shoe { size: 10, style: String::from("boot") },
1;
let in_my_size = shoes_in_my_size(shoes, 10);
assert_eq!(
in_my_size,
vec![
Shoe { size: 10, style: String::from("sneaker") },

Shoe { size: 10, style: String::from("boot") },

)s

B 13-19: fEFT filter FVEMI—ANEZR shoe_size MM

shoes_in_my_size BRI — LT vector FIFTA B —NEET RAMENZHL EIREl DA WG HER/NET 1

vector,

TE shoes_in_my_size BREUATIHA T into_iter RAZ—AIREL vector FTA M IIEAES . HEA filter KFIXAIEAR
WIER RS A MEIRE true TTRAIFHE .

AN IR T shoe_size B IFMHHE SE— RENIAMERE, REERRERNIEET. 2, A
collect HFIEARAHIE L &R B A UERE—A vector FFiR A

RAWRIE R T shoes_in_my_size I, FATRS1GE] 548 EAF KK .

S Iterator trait KA H & LR

FATCL IR T Al B AE vector FiRA] iter « into_iter BR iter mut SRANZ—ANGANES. o n] DU bREE op AR
AR EIERES, WG4 map. 74, ATCASEHL 1terator trait SRAVEAT(TRAIAEIERLE. EUZ AT,
TE SR ME—BRIEME VLR next Ak, —HREXTE, MTUMFHIEHABE 1terator trait FEALMIHHA BRINSLI
B 1RO o SOERER T !

ERRER, EBRAE—N RSN 153 5 ERE. B\, WE—NSHERTHI—SE, BELM 1terator trait ¥
IXANGE MR N IEARE R A s B Hp A B A

7~ 13-20 H—A counter Z5HAMRE LA —/ MU counter SEMBIIICHERREL new :

A4 src/lib.rs

struct Counter {
count: u32,

¥
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impl Counter {
fn new() -> Counter {
Counter { count: }

}

7~ 13-20: 58 X counter ZEFJARAI—ANEIE count WIME AN 0 F) counter SEHI] new PREL

counter ZEFIEH —NFEL count o« ENFBAFH—A w2 H, TELIWCFKAHE 135 kAP AE. count /&
BABBFEREAIGE counter FITLIOREHIXAME . new BRECHEITSZINA 0 B count FERITUEH SEHI A LRI F
RN

%ﬁ?ﬂ@{%jﬂ Counter %’éﬂ;fﬂ Iterator trait, ﬁﬂ%)‘( next F/Z%Tﬁi1iﬁﬁ1%{ﬁ%§5‘Jﬁq??jﬂ, ﬁﬂﬂ'dﬂ 13-21 ﬁﬁ/T\‘

AF44: sre/lib.rs

# struct Counter {

# count: u32,

#}

#

impl for Counter {

type Item = u32;

fn next(&mut self) -> <Self::Item> {

self.count += 1;
if self.count < 6 {

(self.count)
} else {

}

™) 13-21: TE counter ZEFA ESEZHL 1terator trait
IR RS ttem WEN w2, BWREEARGESERE w2 HESG. B—K, XEOEFHLKEER,
Frumayt.

TR BRI N HRS I —, XA count UM 0: FRATA LRI ELIRE 1. WH count fA/I
T 6, next ZIRMAIHBETE some FHILFIE, ATUWR count KTEHET 6, EARLZFEIRE] None o

1%)55 Counter 1%’&%%[3/‘] next 7:7{35‘

—HSEH T 1terator trait, FATHA 1 —MEME! R 13-22 JRIR T — MU RFUREM  counter S5 HTIENES
hht, W EHEMA next J7i%, IEWIZRY] 13-15 1M vector G HYIEACHR AR :

44 sre/lib.rs

struct Counter {
count: u32,

}

impl for Counter {
type Item = u32;

fn next(&mut self) -> <Self::Item> {

self.count += 1;

#
#
#
#
#
#
#
#
#
#
# if self.count < 6 {
# (self.count)
# } else {

305



}

H K K K R
-

#[test]
fn calling_next_directly() {
let mut counter = Counter::new();

(counter.next(), (1));
(counter.next(), (2));
(counter.next(), 2));
(counter.next(), (4));
(counter.next(), (5));
(counter.next(), )s

Al 13-22: A next J7ESEILMDIAE

RATRTE counter ZEHIE T —A> counter SEBIFFREE REPM next T7i%, RIGUERATLIHAT NFT G X AIEA
AR [N 1 B 5 I T

{FH E & EACE P HoAh 1terator trait i

WL X next HVESEI 1terator trait, FRATILTE R T LA AT I bRAE 2 S BRAANSEILM  1terator trait 514
T, BUAABATERE R T next JTVEIITHEE.

Bt TR RA TS BRI counter SEHERIE, FXLEE S —A counter SEBIFEHNS T —MEL 574
FMERCKT, R —XMEAEe, RORB TR ] A = BRI AR, SRR A (R S AN, X AT BLnoR 4] 13-23 i
TR

X441 src/lib.rs

struct Counter {
count: u32,

}

impl Counter {
fn new() -> Counter {
Counter { count: }

¥

impl for Counter {
// Our iterator will produce u32s

type Item = u32;

fn next(&mut self) -> <Self::Item> {
// increment our count. This is why we started at zero.

self.count += 1;

// check to see if we've finished counting or not.
if self.count < {

(self.count)
} else {

}

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
i
#
#}
#
#[test]
fn using_other_iterator_trait_methods() {

let sum: u32 = Counter::new().zip(Counter::new().skip(1))

.map(|(a, b)| a * b)
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filter(|x| x % 3 == 0)
.sum();

(18, sum);

) 13-23: A EE XK counter IEARERMZ M7 IR
ERE zip RPAEVTNHE; BER EHTHE (5, None) MARMG™ A, A zip FEE—MAIEREEE None M tHik [F]

None o
P X e 77 AR FTRE, BFORIRATEIEHEE next W TAERSEI 1terator trait MiARdEE MFRALHAB A  next
BRI 5V SE
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Sgei 1[0 BUNE]

ch13-03-improving-our-io-project.md

commit 2bcb126815a381acc3d46b0d6fc382cb4c98fbc5
BT T R BPH AR, FATRT DU AR R SO 55+ 5 /O B H [ SE A AR BE FVE B 1. ih3RAN
BHEIEISTHE E config:inew BREUF search BRELMISLIL.

i HEARERIF 9% clone

e 12-6 1, FATHIIN T — LRI ZREL—A string slice I —A config ZEMIRMISZE], A1 FI slice H HIME FF
SRR LEAE LAME  config ZEMMATT DA X LLH . fEnB 13-24 W R AR ED 18+ 4R R ) 12-23
Config: :new lzlﬁﬁl‘]géfﬂ

X A44: src/lib.rs

impl Config {
pub fn new(args: &[String]) -> Result<Config, &'static str> {
if args.len() < 3 {
return Err("not enough arguments");

}

let query = args[1].clone();
let filename = args[2].clone();

let case_sensitive = env::var("CASE_INSENSITIVE").is_err();

Ok(Config { query, filename, case_sensitive })

B 13-24: EILE+ T EEEEN configiinew FREL
X AT LA A OIRE clone P T, BUNKERAT L L IABAT. G700, wi2B7E!

EPIX BT clone HIERKZESE args TH A string JLEM slice, T new BETIFAIE args « N T HEHLIR A
Config ;WUE‘]FE%@Z; ﬁdl]ﬁ%gﬁ@ Config EF‘?E)”C query I filename E‘J{ﬁv JX$$ Config i@ﬂ/ﬁ:ﬁgﬁﬁ;ﬁﬁ%{ﬁo

LIS AR, RATATLURE new  BRESONERIL— DN A BUIEREHE NS B A ZAE ] sliceo FATRHAEATIEAR
SR AR slice KM R TR E AL BRI . XU config:inew Y LAEEI BT & 55T U5 I LLfH .

—H. config: :new IREL T BRI T A BOF A FAE A FH &R 51 e, win] DRl String IRz ZAES] Config
B, TRV clone A0 AS A,

HIEEH env::args IR [FIFIEACES

FTH VO T H ) sre/main.rs XA, EERRKPAZGIXAF:

XA 44 ¢ sre/main.rs

fn main() {
let args: Vec<String> = env::args().collect();

let config = Config::new(&args).unwrap_or_else(|err| {
eprintln! ("Problem parsing arguments: {}", err);
process::exit(1);

bs
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// --snip--

EATBHE T g R 12-24 FH) main BREAIFF SRR B 13-25 RIS, BEEIFEREH config:inew IXEEARAY
A4 -

FAA IO W B 13-25 Fis:

444 sre/main.rs

fn main() {
let config = Config::new(env::args()).unwrap_or_else(|err| {
eprintln! ("Problem parsing arguments: {}", err);
process::exit(1);

I3H

// --snip--

7~ 13-25: 491 env::args E‘],@E{Eﬂ:%é’a\ Config: :new

env::args BREUREI—/NEAH ! AETREAH FEIE R —A vector FEE Fi#— 1> slice 47 config:ew , IFEFK
ITEEE enviiargs REIFNIEMRIBBMIABPULHEL config:inew »

BT RFEFEH config::new HIE N . F /O WHK src/lib.rs 1, ¥ config::new ML UCNUNIRE 13-26 ATs. IXATHER
AN BB 12 R N FRAT I 75 S bR KA

44 sre/lib.rs

impl Config {
pub fn new(mut args: std::env::Args) -> Result<Config, &'static str> {
// --snip--

ol 13-26: FEHT config::new [RIZ54 K2 — ik 8s

env::args BRELHIBRVEE ORI R T HAR BB RS RIS stdizenviiArgs o T B BHT config:inew EAEIHIZBZ A args
SEIIIIN std:zenv::args TMAIE &[string] o FKINIXEFFEIR args MFTAREHBEIEREAE args , FATATLALE
args SHHITEE mut KEEFHHLTTAE,

ffH 1terator trait JVEfCE RG]

%T;{%ﬂ%ﬁ Config: :new El"]l?ﬁ'lﬁﬁzlgo ﬁ(ﬁﬂiiﬁiﬂz%@ﬁ std::env::Args %I}”LT Iterator trait, Fﬁumw\ﬁ/ﬂ\:il}%fﬁ
next J7i! Rl 13-27 TEET T A 12-23 EARES A next i

44 src/lib.rs

# use std::env;

#

# struct Config {

# query: o

# filename: 5

# case_sensitive: bool,
#}

impl Config {
pub fn new(mut args: std::env::Args) -> <Config, &'static str> {
args.next();

let query = match args.next() {
(arg) => arg,
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=> return ("Didn't get a query string"),
s
let filename = match args.next() {

(arg) => arg,

=> return ("Didn't get a file name"),
s

let case_sensitive = env::var("CASE_INSENSITIVE").is_err();

(Config { query, filename, case_sensitive })

) 13-27: ABEL config:inew ) BRIEIA AL FHIEARAS 7712

BIEE enviiargs REMEMZE —AMMELREF L FR. BATE BB IR T —/ME, FrCAEHAE next FEANTIR[H
ML . ZJEAEMN config TFBE query T next o WIH next IR[F] some , ] match SRIEHUHAH.
WERTIRFE] None , MEMREKARMEVWHNSEOLED err EHIRFIREl. XF filename {E#HTRIFERIEAE

A5 FH 125 AR 4% 33 TC 7 SR A A0 B 7 B

/O Tt H H AR AT AR IEREB R B R T LT searcn BREL, TE7RMH 13-28 HEIL T 5T =545 o 12-19 g 4L
I 5E X

44 sre/lib.rs

pub fn search<'a>(query: &str, contents: &'a str) -> Vec<&'a str> {

let mut results = Vec::new();

for line in contents.lines() {
if line.contains(query) {
results.push(line);
}
}

results

A~ 13-28: A+ FLERE search BRELIIE X

AT DL A A A E RS 7 VoK S A AR . X T — N results vector T . BREEZR AL R
FEATA T /MU TT AR IRZS (B SR RS TE v . R T AR T Re I AT AT R R TR A S, B
BATALEHE results vector FIFFR VI . 7~ 13-29 IR T 1%

X441 src/lib.rs

pub fn search<'a>(query: &str, contents: &'a str) -> Vec<&'a str> {
contents.lines()
.filter(|line| line.contains(query))
.collect()

%Wﬂ 13-29: T'f search @iﬁiﬂﬁjﬁi)ﬂﬂ_ﬁ%ﬁﬁﬁﬂ%

[A11Z, search FRAEHIHAIRZIREIFTAE contents A query HIfT. FALTIRHI 13-19 11 fitter HIF, W LAFH
filter Jﬁ@ﬂ%‘gﬂﬁ!\% line.contains(query) jﬂﬁﬂ’]%ﬁ%ﬁ‘o Tﬁ%{fﬂa collect «I%[T_Egﬂﬁ“q&%ﬁ%*/l\ vector EF'o ﬁﬁé?)l:
B5% T IHMEREXT search_case_insensitive BREUMH FIRE A AR A LB
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BT ORZ 8 ) U AR AURD th RZ LB XU R 13-28 TP JRAGSEEL, B R IR A 13-29 Al I AGER HO MR
Ao RERST Rust F2FP w1 TSRS WIS . THAIXA AL, T — BARS A RIEARR I TAE T N T2
Ja, ERBFAIRSTERESER . A LR A R IEA IR vector,  GEES) ABDITERVEGEIAH H . X4 Gl
TR A RS, XA A S B AUE PR IS, Lenik GRS sh A TR AL X (R 2 A

AL RSB S A S 7 LR E R BR SERR IR S R — 2 LR BATHI I RENE
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PEREXTEE: 7E3A VS IR 4R

ch13-04-performance.md

commit 2bcb126815a381acc3d46b0d6fc382cb4c98fbc5

AT P AL A I, BATH B EEBANRAN search MECEMR: BHEAEH for RN R AL FHIEIRES 1A
Ao

BAVBAT T —APERR IR, 3@ B 285 - A B - 8 /R 1) A R EE R R I A N B I3 string FET- 4RI A 1) HA]
“the”s W NJ& for PAINMRAFIEACAIAN) search BRELMIMH:REM LS R :

test bench_search_for ... bench: 19,620,300 ns/iter (+/- 915,700)
test bench_search_iter ... bench: 19,234,900 ns/iter (+/- 657,200)

S RIEAE AR ZR R — i X RO A S EAVERE NS, BA TR H AR T IERI A TR 7e 455
(¥, TR HH—ANERE L BOZ W R SL BT 2k RE (1 2 A S8 2%

XA AT RGN, R BRI RSO AFE AR Fn AN FHCBE B B R A HA R AR . X
BrEERAN R B, A D@, SRR T 5T 5 MR B KR — B . %402 Rust 17 &
A S (zero-cost abstractions) Z.—, BREKHMBHASMIMBIT IR, ©EARTE-Wifem Bite %, C++ X
THAISZILE BT e LI EFF4Y  (zero-overhead) HH —:

In general, C++ implementations obey the zero-overhead principle: What you don’t use, you don’t pay for. And further: What

you do use, you couldn’t hand code any better.
e Bjarne Stroustrup "Foundations of C++"

MWEEARRYL, G+ FISEBLEE 72T RN ARATRER, TERONMAIE R, A HEE R R ERE, A
A e R B HA SE 47 ARAD 1.

o ATHJE - Wy 55 Wik /5% "Foundations of C++"

ER S —MF, XBEAE R E T ERSAS Y. RIS 5IE M T %125 (linear prediction mathematical
operation) SRARYE Z ATAEA P21 B BRI R B o X LLACRDAE FH IS A BRI S b I =AM AT 1 5P
B —AY buffer PIELHE slice. — N 12 MIGEHEMEA coefficients « FI—MRRABAEL qrp_shift o FIFH
FEB TR AR AR I A SR . BRI B R AN AT AR S, AN AT R — AN B BB 4
T, KRIEIR Rust QAR & R & o R Z AR

let buffer: &mut [i32];
let coefficients: [i64; 12];
let gqlp_shift: i16;

for i in 12..buffer.len() {
let prediction = coefficients.iter()
.zip(&buffer[i - 12..i])
.map(|(&c, &s)| c * s as i64)
.sum::<i64>() >> qlp_shift;
let delta = buffer[i];
buffer[i] = prediction as i32 + delta;

NI U5 prediction MIMH, XU T coefficients I 12 MHE, ] z1p K REE buffer HIHT 12 ME
HELE—f. HHEME—EMR, FRRIASRAMN, REHERAET qp_shifrt fi.
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&SRR S AR P B E PR MR X, RAIGIE T NSRS, R TIAER S, BN TR
. Rust UK AN AT HACTINR? 478, fEMTAFRIXADNEE, EHmiER S T 5 KR RC A
o W@ coefficients MIMATERMANEIIER: Rust HIEX B2k 1218, FILLE“RIT” (unroll) T &, JEITRE—Fh
P BRAEIAE H BB T8 I F B B o i NS AP I E R ARSI AL -

I () R BCE AR AR T A7 2, X EWRE VI AT . X A B AT BT L A B . P X 2L Rust fig
USRI 8 RARBD By R . BUE R IX AL 1, 00 KR 8 H IS AR AP At AR TSI A R T i
%o AHIFA NG NISITIPERESR 5K o
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o i

I Y= |

HEAEAASZ Rust 2 BREE RIS SR KITIEE. AT Rust DURZ 1P BE SR BT I R @ 1 se i
IRKTTHR . PAAIEASR M SLIE S T A MIIS TN PERE AR . X I Rust 35 77 ST A B B AR — 8850

PERAISEE TR VO AR (RS RIA, bBATE —FBEEL cargo KITIRE, AATREE BIEATHER LK 10 H 70 =
EER T
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#t— 25\ 1H Cargo 11 Crates.io

ch14-00-more-about-cargo.md
commit ff93f82ff63ade5a352d9ccc430945d4ec804cdf

H AT IERATA M Cargo Mt . 187 MRS MR EA TR, AL EETUMEIEL . X EIAHE 1%L Cargo
HASE s ThRe, AR RS g

o (EHIRATICE R B & AL 2

o HEERATE crates.io

A FH AR 25 [a) SR 4 248 K ) 3 H
e M crates.io 23 k| SO

{3 H H 5 L) fin &2k &€ Cargo

AR REGS I ) TAF Cargo HEXWTUMBEIE L, KT HINREMEMMR, WEHE LM
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KA RATECE H & SO

commit ff93f82ff63ade5a352d9ccc430945d4ec804cdf

£ Rust 1 RAGHCE (release profiles) 7ETUE XK. WEHIKIHANFEIIRCE, MRS R E 2 Kb S
LU E 2 bR T S S U R o R VA

Cargo ﬁ?ﬁﬁ\j‘;%ﬁ’\]ﬁﬂﬁ J\i_'/ﬁ‘ cargo build E#)Téﬂ%lfl’ﬂ dev ﬁﬂﬁ%ﬂiﬁ_ﬁ cargo build --release Fl':] release ﬁﬂﬁo dev it
B SONTFRIT I EIBRIARC B, release BLENIA A RAFHIAATHEKIERNACE .

FRATREZAR B X L e B A4 PR U T UM e, RS ORI

$ cargo build
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
$ cargo build --release

Finished release [optimized] target(s) in 0.0 secs

M dev A1 release FUHYmIFASAE M FASE HINCE o

Cargo M —MECE A BINEE, HUTHMN Cargo.toml SUHHB AL [profile.x] HBATMINBE . L IGANATAT A B g
FIFIECEXT R [profile.x] #4, BATTLUEFBE AT RIIANRE N TE. FlW, F2 dev Al release FLEIM
opt-level ﬁ%ﬂl‘]%ﬁ%1ﬁ

A4 44: Cargo.toml

[profile.dev]
opt-level =

[profile.release]
opt-level =

opt-level VB I Rust £ XHAUDHEAT I AFEE AL . IXANACE IRME M 0 B 30 w40 26 501 75 2 08 22 (1) i [ 4
B, FTLAINSRARIEHHATIF R IR H Ve, AT Re oAy BRI — Lo ARRS ME BRI L T R iRt — 2, X2 N4 dev 11
opt-level BRINY o o UARMER/RATHT, {LFRFEZH AR BE LML, RBEEERMEAgmBE—IR, M kiR
FWEBATIRZ IR, ArbAR AT B K g B i M e BGEAT BRI ARID . X IESZ A release FCEMN opt-level BR
N 3.

PATAT LUEBEEITTE Cargo.toml SEINA R PE R E 5T MBI E . thin, R BATARZAETF R ECE A8 00 1 1k
1, MW LAYE Cargo.toml W38 HTIX AT -

44 Cargo.toml

[profile.dev]
opt-level =

REBHMARRE o o BIFEIEIT cargo build I, Cargo #2fHH dev MIBRIARCE N EEHIE opt-level o KN
opt-level WEN 1., Cargo RLERNHEATE Z MIMRAL, HABARAMERLZ.

PN EC B B B E R SRS R, W ER Cargo [1130F .
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¥ crate & 4 #l| Crates.io

ch14-02-publishing-to-crates-io.md
commit ff93f82ff63ade5a352d9ccc430945d4ec804cdf

BTG AELETH P crates.io LERBEAENMKE, Adirtnr bolid kA4 E AR m e N2, crates.io RS K
BIIEAAY, B ble EEEE IR .

Rust f1 Cargo A —LE4 B & NI (R BIAE IR A AT KRR DIRE . BA TR —LLIXFE I TIRE, S UFRIan A —
M.

% 5 A I SO E RS

TR PR B8 SORS A Bh T A P B G fmT AR RTS8 R ABATT, Bl DAAE — SR 8] 2 5 SOR RABAS 10 . SR =R AT T
{7/ VEFE Rust {815, Rust WWAREER A T ORI AR, @W RN SCRVER: (documentation comments)
AT A B HTML SCRY . 1X 48 HTML JE7/R A APL SRR A, A TRAE LN B B R R T 32 B an o] 1X
A crate, AN B AR WHTHE SZEL 1.

SCRSERASH /77 AR 77 FE3CFF Markdown {3 fERAE AN SCAS . SCRSFERE AL T 75 BCRI M I Z 860 7nBi 14-1
Eﬂ?f*/l\ my_crate crate ’:P add_one Z{iﬁﬁﬁiﬁﬁﬁ

44 src/lib.rs

/// Adds one to the number given.
/17

/// # Examples

/17

/17

/Il let five = 5; /// /// assert_eq!(6, my_crate::add_one(5)); /// ~*" pub fn add_one(x: i32) ->i32 { x + 1 }

<span class="caption">/Rfil 14-1: — AR CRERE</span>

XH, AW T —A “add_one’ BREUCLAERIHIA, BEIFME T — MR “Examples” [R5y, AERUMAERH ~add_one’ MMM, WLz
1T ~cargo doc’ RATEAXASCRGEREM HTML SCRY. XANE4E4TH Rust 22K THE “rustdoc™ FFEZA KM HTML RSN *target/doc* H
.

NT AT, 21T " cargo doc --open” RMFELE] crate SCR (FINIEHTH crate MBEISCRD B HTIML JEFERNEES hTIT. SHLE]
“add_one” BRHUK 2 RILSRYTERE I SCA R INFE L, ke 14-1 FiR:

<img alt=""my_crate’ [{] “add_one" RELFIEINISCRYER HTML" src="img/trpll4-01.png" class="center" />
<span class="caption">[& 14-1: “add_one BRI A= HTML</span>
i T CORERD 7

™ 14-1 FAEF T C# Examples” Markdown FRAFE HTML HEJE T —ALL “Examples” NAREIHIE>. HAh—1 crate fF#H 4% £ R
fEH A

- **panics**: XAHEAAES panic!® UM, AT EERLT I R 0 FH RO A GRS £ 7E IR R L R A Ok R A

- ¥*Eprors**: WISLXANBREURIEL CResult™, MEHEEAHA ET AE S AT RHAR 15 LA R A A T L 3 O R, ST BT U FH 4 A R SRR AR R ) 77
AL IR 1 iR

- **Safety**: WIRXANEEMH unsafe” UL CXETEHHTITL) , X —0RZ e &30 R B0/ # R fR unsafe” B 4QAS
IEH TAERIAZ %M (invariants) .

Ko SORSIE R A T BT I 28053, AN 3R — MRV 25 U FH AR GRS A9 N 488 1 AR P9 22 (1 312

#E ORI R R
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TESCRG R T IR ARG HL 2 — AN R IR A T B PR T7 i, IR A8 — DMESNIEFAE: ~cargo test™ W BINBURFEIZ 1T SO R iR
! R ARG THRSRELF T L B A LEAREIE S TAERI ) 7 SR T, BOMRASTE R S ORI CAS0E. 2K “cargo test™ E{TEnR
Bl 14-1 o “add_one BAKUHISCRY; ROZTEM LR DA BIGIXFEHIHESY -

T text
Doc-tests my_crate

running 1 test
test src/lib.rs - add_one (line 5) ... ok

test result: ok. 1 passed; @ failed; © ignored; © measured; @ filtered out

B2 B BRI T AL BT H 0 assert_eqt 72 panic. FIUGEAT cargo test » VK& BISCRY IR MZRE T 1
TR

TEREE 5 T 4544

A 7 MREERISORERE, 7, ROVEEERKNL TARIER )G Mg IR . K@% T crate fRICMF GHEE
& src/lib.rs) BURRHLIARSCIE N crate BBRHUEE IR BRI SOR .

VERN—DBT, WERRANFS BN add_one EREH) my crate crate HHIHISCRY, T LLEE sre/lib.rs T3 380 L
/10 FEERBERE, WoR 14-2 BR:

XA 44+ sre/lib.rs

//! # My Crate

/7!

//! “my_crate’ is a collection of utilities to make performing certain
//! calculations more convenient.

/// Adds one to the number given.
// --snip--
A~ 14-2:  my_crate crate FEAAR ) SCRY

ERE /0 WRE—AT 2R A, BOAIEL /0 TRRTAR /77 » ZREBRTEG R AS TR 25
TSRS o FEIRXAME B, AR srelibrs SCF, R crate IRICAF. IXEEREREIR T %4 crate.

UNERIEAT cargo doc --open , X KIUXLEH R EIRIE my_crate SCRYME T, 7T crate PAFHFIFRZ b, Wl 14-2
PR

| Crate my_crate |

Functions Crate my_crate [-] [src]
Crates My Crate
my_crate my_crate is a collection of utilities to make performing certain calculations

more convenient.

Functions

add_one Adds one to the number given.
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14-2: BF my_crate HARNR AR ITE L) SCRY

AT WU P SORERE X T4 38 crate MVELAF A o A8 AT FL 2 85 AR B BORFE B crate FH 7 ER AR AR A ARAD
A

ffH pub use SFHEEMAH API

ARG TN mod KB TIRIAIHRBR D, WA pup RETHIBEAAH, MIHER] use K
SEFREITINAE IR SRTRHRTT AR BURA EE R S5 R AT REXT P RS KTTE T o IR R BR SSMA R ARG £
B Z D, A AT SRR Z P 2R 0 AT REARME A DX LR R R B AFAE . ATt v 22 IR

use my_crate::some_module: :another_module: :UsefulType; ﬁﬁz:% use my_crate::UsefulType; ﬂﬁfﬁﬁﬁ%’éﬂo

N APL RIZF AR AT crate I EZEFEHBH . crate HI B RIBAABILLHN, IF B0 REIZ Fad RAbAT7T RE
AR B PTG (782 -

LS, WRER T MR AR RV, IRETERERZANIALR: R LEFEN pub use ERHL (re-
export) WURMEAFLEMARTRASH. ERUPMLAT M ERAFIOEREATTR G — M E, HRenzE UE
XAHLE

Bilan, REIRATEIE T — MERL T REEARMSENE art o EXRNEFRZ—MLEHME primarycolor I
SecondaryColor [FJIEERL kinds , DA —/NEEHRE mix MR utils , WORH 14-3 Fios:

44 src/lib.rs

//" # Art
/1!
//! A library for modeling artistic concepts.

pub mod kinds {
/// The primary colors according to the RYB color model.
pub enum PrimaryColor {
Red,
Yellow,
Blue,

}

/// The secondary colors according to the RYB color model.
pub enum SecondaryColor {

Orange,

Green,

Purple,

}

pub mod utils {

use kinds::*;

/// Combines two primary colors in equal amounts to create

/// a secondary color.

pub fn mix(cl: PrimaryColor, c2: PrimaryColor) -> SecondaryColor {

// --snip--
}

A 14-3: —ANEE art HAZEE kinds M outils R

cargo doc JITAE R crate SCRY 1 TR0 14-3 FioR:
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Crate art ‘

Modules

Crate art [-] [src]
Crates Art

art A library for modeling artistic concepts.

Modules

kinds

utils

Bl 14-3: 07 kinds Al utils BEHRIZE art MYSCRYE T

ViR primaryColor FH secondaryColor BEEATEW A, mix PREMR. BFSE kinds BL utils ARER S
175

F—MRIUIXAFEN crate T2 use BAEFN art T, XELETEEH YW BRG] . R 14-4 R T —
AMER art crate ' primarycolor A mix I crate 45T :

A4 sre/main.rs

extern crate art;

use art::kinds::PrimaryColor;
use art::utils::mix;

fn main() {
let red = PrimaryColor::Red;
let yellow = PrimaryColor::Yellow;
mix(red, yellow);

N 14-4: — /NG IR art crate T crate

T~ 14-4 A art crate fAISIITEZ ANEATETER primarycolor 7T kinds HEHRIT mix 7T utils . art
crate [FBLEREE AR LA BN R E RN R E M RE LA B L KA kinds HHFA utils BEHIHLRLH
VA ot 2R B AR A0 A5 B I ARG EMT A M EE B . art crate [RRESRSE R DR AR5 28 B 75 1) ) 2578 ] b AN
TE use TEH) PR ERHA TR BATRALFIAE.

N MAH APT H 44 crate FINEFRALZ, FRATAT LSRRG 14-3 ) art crate FEHAN pub use EAJRE S HIUEITH
JEE5K, Rl 14-5 Fis:

X441 src/lib.rs

//! # Art
/1!
//! A library for modeling artistic concepts.

pub use kinds::PrimaryColor;

pub use kinds::SecondaryColor;

pub use utils::mix;
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pub mod kinds {
// --snip--
}

pub mod utils {

// --snip--
}

JnfF 14-5: G pub use 1EF)E T HITN

UFEME crate F1 cargo doc AR APT SCRYSTE T T4 I B 2 AT U J2 BB B:, B0 14-4 PR, XS IX LT 5)
THEK.

Crate art ‘
Reexports Crate art [ [src]
Modules
Art
Crates

A library for modeling artistic concepts.
art

Reexports

pub use kinds::PrimaryColor;
pub use kinds::SecondaryColor;
pub use utils::mix;

Modules

kinds

utils

K 14-10:  art SCRERYE BT, XEFIH T E S H A

art crate [ TSR TT DL WARLERAE FH S B 14-3 IR PN EREE 14, 338 AT DME FH R 14-4 BN (BS54, Won el
14-6 FIR:

444 sre/main.rs

extern crate art;

use art::PrimaryColor;
use art::mix;

fn main() {

// --snip--
}

~l 14-6: —AMMER art crate T E S H KR
W THIRZHEBIRIINEO, FH pub use KB E S H BRI T crate BIASRBR 22 KA FIIR LK .
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BIE—NME RN AR AP EMEG R — TS RMAER S, R DU EASIARA TR H 550&E & F P 1) APT. 3EFE pub use
AL T AR LR crate P ERZE A AN S i B P AT RAEPE . WS —Le/RAT 223 crate FIACTYRE B H A B R B
H+AF API,

f1]Z Crates.io K 5

FEARTT LURATATAT crate Z B, 77 324E crates.io biE M5 IF3RHL—> API token. J9it, VilIHLT crates.io I TUHHEH
GitHub I 5 % fti——— H 1§ GitHub K5 202011, ARzt ol ji Rk 5 1 k. — B8Rz

Ji, BAENLT https://crates.io/me/ K ¥ B T FE3REL API token. #7514 [{11% API token IZ4T cargo login 1%, BiX
P

$ cargo login abcdefghijklmnopgrstuvwxyz@12345

XAy 4 2218 51 Cargo 7RIF] API token g HABAFLE AL ~/.cargo/credentials SCAFH . 7FFIXA token & —4> Fh %
(secret) HARZGHAMASLZ . RECUEMAEE St AFLE TRME R, RAZIZEI S crates.io HFHAE RIX A

token,

R ATH crate Z B

HTKSZE, nResd —AHERAN cate. fERA AT, RTFEELE crate [f) Cargo.toml LI [package]
30— LE AR crate IG(E B (metadata) -

56 crate TFE —AMME—IIEFR. BIREAMITR crate I, A7 EMEAMEMIREREI A FR. Ak crates.io ) crate K18
SRS RN . — BEA crate BFRBAEA], HAB NG GETERATIX A ZARIN crate T o 1 7E Ml H AR R IR A
2 RRRIR e R C . WA, 18K Cargo.toml ' [package] HINAFAIA LT EAMEZHK, FIX
FE:

444 Cargo.toml

[package]
name = "guessing_game"

A T — A ME— (B, USRI SRIEAT cango publish AATL crate [iF, SAFI—— M Bt o — 4l
i%:

$ cargo publish

Updating registry “https://github.com/rust-lang/crates.io-index”
warning: manifest has no description, license, license-file, documentation,
homepage or repository.
--snip--
error: api errors: missing or empty metadata fields: description, license.

IR ATRA T D — e E B L T1Z crate FHI& 4R A - AT BEAE /] P 45 2K T B 1% crate (1) license. A T1Z1EIX
MR, THELE Cargo.toml W 5] NIXEE(E B,

WIRIEH & — W AE, BOE S HIE crate RS R A crate W E . X+ license B, R7F % —4 license #7 i
7 (license identifier value) . Linux J&4: 20T http://spdx.org/licenses/ if] Software Package Data Exchange (SPDX) %1
THDMEABAR RS . Bl4n, AT 485E crate ] MIT License, 3 wmrr FRIRFF:

Y44 Cargo.toml

[package]
name = "guessing_game"

license = "MIT"
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SRR TS BB RAEAE T SPDX Y license, MF5E4 license SUATIN — 304, Bizscfba &3 E b, #E54H
license-file %JE%If#%ﬁ$%1§#H license ?E‘Lo

J=F 100 H I F A license #8387 ABKTEE. B2 Rust 4L X A AL S Rust H S HE K license, X &2 — AN AT
KRR TR L@ or SRR NIH 1R E £ license RIS

] MIT OR Apache-2.0

M, HITME—MZBER RAS. B cargo new BT HBIEINMIELEE . WIRMPTIEREN license, TEHER U RAT
K101 B 1) Cargo.toml SCAF AT GEAG L RAZIXHE :

XA 44 Cargo.toml

[package]

name = "guessing_game"

version = "0.1.0"

authors = ["Your Name <you@example.com>"]

description = "A fun game where you guess what number the computer has chosen."
license = "MIT OR Apache-2.0"

[dependencies]
Cargo 11300 #5381 HARTT LAFE € BIoeiE B, AATTAT DA BRI crate BE25 55 # R BAAMSE A !

& A #| Crates.io

IMAERATENEE T — K-S, (-7 T APItoken, N crate S T —AN4F, FHEE TR Mods, ROSHESITRA
TV ORA crate 2 FAEFFERRAK] crate ) crates.io LAk AfFFH .

RAR crate BAEZ /NG, BENRAG R K AR (permanent) o XTRRARANTTRERE 25, HACKD HAS AT B
o crates.io FI—A 2 HARREIE RN — MUK A SCRIIR S 4%, IXFEFTH KH crates.io 1 crate 0T H #iRE— H 1EH T
1o UM AR A AN ] B R IXA B bR AR, B DARE R AT RS 5 4 A BR

Fﬂ‘{kf@/’ﬁ“ cargo publish ﬁ%/ﬁ\c ﬁﬁ\ﬁﬁjﬁ%ﬁk%

$ cargo publish

Updating registry “https://github.com/rust-lang/crates.io-index"
Packaging guessing_game v@.1.0 (file:///projects/guessing_game)
Verifying guessing_game v@.1.0 (file:///projects/guessing_game)
Compiling guessing_game v0.1.0
(file:///projects/guessing_game/target/package/guessing_game-0.1.0)
Finished dev [unoptimized + debuginfo] target(s) in ©.19 secs
Uploading guessing_game v0@.1.0 (file:///projects/guessing_game)

RE ! RIER Rust 4 X 25 7 AR5, T EALFATAHR AT LU R PR crate 0TI H AR

RATIAT crate 15T ARA

PARMEL T crate FAER LT RATHNCAR, 2403 Cargo.toml ' version FITfa e HIE . 1EAEH 155 LAV IA I SRARHE & 2
MR PE T — MRS . $EHIEIT cargo publish H_EAEFRA .

i cargo yank M Crates.io i[5l A<

BIRVRABEMBR Z BTRAS ) crate, L AT AR AEAT fPRE Sk 050 FRABA TN BRI o 3K AE SRR R DA R BB R £
JE PRI TG SR o X T RZ AL, Cargo SCHF Hiitlml (yanking) JFEASFRA

B A R AR 2 BB T F T AR AU RCAS, ANk i B B OB 10 AT SR RE RS SRR AN RRAS . AT B33,
el BERE T A A Cargo.lock IIH BOHOAS S BEBIR,  [RIRHEFTHT 4 T Cargo.lock K AN BEAE FH B 10 RO A o

AT HilEl—A crate, 34T cargo yank FFAE E A B ] I ARAR :

329


http://doc.rust-lang.org/cargo/
https://crates.io
https://crates.io
https://crates.io
http://semver.org/

$ cargo yank --vers 1.0.1

AT DB B AR I So v I H AT DU UOT R A A, il AR a2 B3I --undo -

$ cargo yank --vers 1.0.1 --undo

A JE B MBRAEAAED . 2860k, HRI DY A RAEMBRA N0 EAARAVEEE . AUREIL 7 IXMESL, THLEE

W EXEMERR.
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Cargo L 1F=*q]

ch14-03-cargo-workspaces.md

commit a59537604248f2970e0831d5ead9f6fac2cdef84

Frwmd, AT — A 3 crate FIFE crate (96, RTTRES R, BEETIETFRIIRN, FE crate FFE38K,
MARA G L — DR i AN crate. ST FIX PN, Cargo $E4E T — AN TAEZS[A] (workspaces) [Ihfig, €Al LA
HINFRATE B 2 A AR P R R AL

TAEZE a2 — RIFEEFRFEH Cargo.lock Fifth BRI, ERAVEM TAEZ=EEE DI, X ERME LHAESR
FERUAT LA TAE R M5 T o A2 MAR TR T BATRE R — R T%. AT TAE=A A i
I APEAS . R 2R A Ar AT LR EEIIRE, B KBAMAE. —MESHRHBE add_one JIAINE
TARIRME add_two T7ike XA crate F 2 R F AR MM —E o AEIRATLAR A TAE A H ST 46

$ mkdir add
$ cd add

7f add B3, A& Cargo.toml XfF. XA~ Cargo.toml SR E T TAEZ M. EARESEE [package] BIAMIRAIAE
Cargo.toml F UL TC(E B M, T LA [workspace] 4ERNTFUE, FrilitHe & adder* HIEEAEK A TAF 23 (4G N ak
7, WIR SN 3 crate:

X444 Cargo.toml

[workspace]

members = [

"adder",

]

BNk, ff add BFIB1T cargo new & adder i3t crate:

$ cargo new --bin adder
Created binary (application) “adder’ project

FIIE, FTLUEAT cargo build KM TAFZN. add H3HH ISR %A ARG IXFE:

}— cargo.lock
}— cargo.toml

}— adder
| }— cargo.toml
L— src

|
| L— main.rs
— target

TAEREAETS H % H — target H3;  adder FHI%H H O target H3k. HMEREXN adder HFKIZIT cargo build , 4%
WAL T add/target A S add/adder/target.  TAEZS (B H (1) crate 2 [BIFH EAKH S . WHAEAS crate 55 H O target H
&, NTHEBACH target HFHAERMELS R, TAESETIE A crate #AFAME B EFign B3 HAR crate. @ ItE—
A target B3k, TAEZS[E) AT LLE G HoAth crate £ R EE M.

1 TAE=S [ Hp A 58— crate

Bk, ALIRATE TARZS B R 48 E B — NG crate. XA crate £7 T add-one B3, FrLMESIRLZ: Cargo.toml L AL4
add-one ¥4%:
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A4 Cargo.toml

[workspace]

members = [
"adder",

"add-one",

P LR DI add-one FRIE:

$ cargo new add-one

Created library “add-one” project

IAE add B 3ERAZA WR B A4

}— cargo.lock
F—— Cargo.toml

F—— add-one

— cargo.toml
L— src

|

| L— lib.rs
}— adder
|

|

|

[

}— cargo.toml
L— src

L— main.rs

target

1t add-one/src/lib.rs U, EHI—A™ add_one BREL:

A4 add-one/src/lib.rs

pub fn add_one(x: i32) -> i32 {
X +

¥

WAE AR B P A T — AV crate, ik adder HCHUZE crate add-one . 557 EAE adder/Cargo.toml SCHE 14N add-one 1F
AR

A4 adder/Cargo.toml

[dependencies]

add-one = { path = "../add-one" }

TAEA R crate ASAFEELARAE, BT LAY B AR W] TAE 0 crate KIS R -

BNk, 7E adder crate il add-one crate [FIPR%EL add_one . FIJF adder/src/main.rs TETREBIE I —4T extern crate ¥f
B add-one [ crate I ANMERIH. BEIBE main BRECRIIH add_one BEL, WIRH 14-7 FioR:

W A444: adder/src/main.rs

extern crate add_one;
fn main() {

let num = 10;
println!("Hello, world! {} plus one is {}!", num, add_one::add_one(num));
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A~ 14-7: #E adder crate FHH add-one JE crate

7F add HFHIEIT cargo build RAEE TAE=S[H !

$ cargo build
Compiling add-one v@.1.0 (file:///projects/add/add-one)
Compiling adder v@.1.0 (file:///projects/add/adder)

Finished dev [unoptimized + debuginfo] target(s) in ©.68 secs

N TR add B3RIEAT Z 3] crate, FHEEY -p ZEMOLMFORIZT cargo run 187 TAE R P AR B
il

$ cargo run -p adder
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running "target/debug/adder”

Hello, world! 10 plus one is 11!

X 41817 adder/src/main.rs HHIXAD, FHAKH: add-one crate

£ AR R R RSN crate

HFERNR T R ER H3*E —1 Cargo.lock, MiARER— crate H3XEE Cargo.lock. XHifR T A crate
HRAY ) 564 A AR M. A SAE Cargo.toml F1 add-one/Cargo.toml HERIENN rand crate, W Cargo 244 HAT AT [H]
—IRARHAER BIME— [ Cargo.lock F . 8143 TAEZS B HIETE crate #AE AR R AR A8 R R A F 1 crate #2 A0 L ARES
Ko ibFRATILE add-one/Cargo.toml ] [dependencies] #F43H4MN rand crate LAERENSTE add-one crate i rand

crate:

444 add-one/Cargo.toml

[dependencies]

rand = "0.3.14"

BAEHL T LATE add-one/src/lib.rs 3/l extern crate rand; 1, 75 1E add HRKIZIT cargo build AN TIEF A
BIANIH 4% rand crate:

$ cargo build

Updating registry “https://github.com/rust-lang/crates.io-index”
Downloading rand v@.3.14

--snip--

Compiling rand v@.3.14

Compiling add-one v@.1.0 (file:///projects/add/add-one)

Compiling adder v@.1.0 (file:///projects/add/adder)

Finished dev [unoptimized + debuginfo] target(s) in 10.18 secs

IJFHEJD@&E‘J Cargo.lock@/é?T add-one [#] rand @EHEQT§Eo SR ED’T% rand %&ﬁﬁ?If’F?lEﬂB‘J%&i, mXﬁEEEﬂE
crate FAEH'E, BRIAEBAEARAIR Cargo.toml I rand o BlH0, WIRFETRZLM) adder crate (1] adder/src/main.rs H 34

extern crate rand; » ’%?%%U#/I\!fﬁl%

$ cargo build
Compiling adder v@.1.0 (file:///projects/add/adder)
error: use of unstable library feature 'rand': use “rand” from crates.io (see
issue #27703)
--> adder/src/main.rs:1:1

1 | extern crate rand;
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NTEERAER, BT adder crate [ Cargo.toml KK B rand XA crate MK HT. HH adder crate 434
rand JIIAZ] Cargo.lock H adder [MRHHFIRF, (HREXHFALTH rand MEISME I, Cargo MR T LAEZ (] AL
8 rand B9 crate #CR M FIMCA . R TAET A AMEFERAR rand 3598 T 200, BARXFERTR S MEN
HIHAR T LAEZS 0] 1) crate F 2 AH T

N A2 ) 5 im0 s

(Fjﬂ%*/l\%%ﬂv U:%E‘Zﬂ]jﬂ add_one crate ‘:F‘lj':] add_one: :add_one @ﬁi@ﬂﬂ*/[\{ﬂﬂiﬁ

A4 add-one/src/lib.rs

pub fn add_one(x: i32) -> i32 {

X +
}
#[cfg(test)]
mod tests {
use super::*;
#[test]
fn it_works() {
(3, add_one(2));
}
}

E]ﬁg& add Eil‘\i_ﬁt cargo test :

$ cargo test
Compiling add-one v@.1.0 (file:///projects/add/add-one)
Compiling adder v@.1.0 (file:///projects/add/adder)
Finished dev [unoptimized + debuginfo] target(s) in .27 secs

Running target/debug/deps/add_one-f0253159197f7841

running 1 test
test tests::it_works ... ok

test result: ok. 1 passed; @ failed; © ignored; © measured; @ filtered out
Running target/debug/deps/adder-f88af9d2ccl75a5e
running @ tests
test result: ok. @ passed; @ failed; © ignored; © measured; @ filtered out
Doc-tests add-one
running 0 tests

test result: ok. @ passed; © failed; © ignored; © measured; © filtered out
WS B8 add-one crate [ it_works MWL T T8RN adder crate FHE] T 0 MK, 5 —#8

/7R add-one crate A 0 AN SCRYMINR . TEAZIXFEI TAE S A5 IBIT cargo test IBAT LAYEZS [ H T crate (I
Ko

WAl PLS AT TARZE (] 45 5E crate IR, @R AR -p SHIFEE A BNAM crate ZF5K:

$ cargo test -p add-one
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs
Running target/debug/deps/add_one-b3235fea9al56f74

running 1 test
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test tests::it_works ... ok

test result: ok. 1 passed; © failed; © ignored; © measured; @ filtered out
Doc-tests add-one

running @ tests

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

iﬁ:’:ﬂx‘f’zﬂ?? cargo test HIZ4TT add-one crate E‘]Uﬂhﬁﬁﬁ/&ﬁ@fﬂt adder crate E‘]()ﬂ”ﬁﬁe

U RARGESEI https://crates.io/ KAT LAEZS B ) crate, F— A LAEZ [ H K crate B2 B MUK M. cargo publish fiid I
W --a11 B3 -p S FTLALIHENGE— crate [ H R IFIBIT cargo publish SRAEA TAEZS B I RE—A crate.

DR ILAZEML add-one crate H75 A LAEZE RGN add-two crate RAFNE L K125 !

BEETH G, SR TR M AN /NAA L KPR ER 5 B AR . 45 crate (RAFAE LAEZS 8 B8 55 TR
AT B, A RARATT— IR AT IR T RN BB T
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{$ ] cargo install M Crates.io ¢ 2% — il 34

ch14-04-installing-binaries.md

commit ff93f82ff63ade5a352d9ccc430945d4ec804cdf

cargo install M TAEAM Z AT — 0] crate. EIFATHBERAGTIE; ERAEEN—AITE Rust TTAH
1 HAN CERAE crates.io EICEMTRMTFB. RAIA =ik B n AR 2eke . 3t HARSCIF24E
crate 47 src/main.rs B AN E 9 SOOI AT TR HATRR, XAET B S AREITHIE & & /AR
FRIPE HARSCAE . 83 crate [ README SCfF A % crate /2 PE . BE] H FRiC W& A 45 B

FifERHE cargo install [ HEMI SCAFA 2225 3 Rust 344 B 519 bin X . W RARME A rustup.rs 222516 Rust H%
B HESUEMEE, X2 gHoMe/.cargo/bin » MIRFIXA EHRIRIME] geatn B L B FHEELIZITIEIT cargo install
CRMETF T .

Bltn, S+ T ERBIUM ripgrep FIF TR R XM grep HI Rust SEH. WIRAETE ZH ripgrep , A LLIBITHNT:

$ cargo install ripgrep
Updating registry “https://github.com/rust-lang/crates.io-index"
Downloading ripgrep v0.3.2
--snip--
Compiling ripgrep v0.3.2
Finished release [optimized + debuginfo] target(s) in 97.91 secs

Installing ~/.cargo/bin/rg

BRJE TR ROR T 2R TR SO L BN AR, AEIXHL ripgrep AT rg o W ERR LB B KA KRS 222
FSRIIA spath , BLATLLIZAT rg --help JFITURMEH] — AN FHPREE Rust A T EORIEZSCIE T !
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Cargo H € XI fen <

ch14-05-extending-cargo.md
commit ff93f82ff63ade5a352d9ccc430945d4ec804cdf

Cargo # B 1T A mT LIS B 1) Fdr 21 JIEAUE L Cargo H S RHTY . W seamn ML cargo-something [ il
Xﬁ:: Ejﬁﬂuﬁﬁ cargo something %1% Cargo %'IJAIJ\/?\ 1#3@?31?0 1%3'31#5(] Q%Xﬁé\mﬂu@ﬁf cargo --list ﬂ%@
K. BEMSIEIL cargo install [A] Cargo ZHEY I AT LA & Cargo T B APFEIZITARA1/2 Cargo Wit R —ANEH TS
fERR A
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o i

I Y= |
i3t Cargo fll crates.io R AL R LT Rust AEZFREEA LU TVF 2 AR LSS R B A BT 7r . Rust FRIFRAEZE /N

FEMN, AL crate 5T F=AER], JERA—DAIFTE S B SN RIZoR I M . A2 TAE crates.io EILEXRA
RS B EARA AT REX B RARA T L
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HHReTRE

ch15-00-smart-pointers.md
commit 68267b982a226fa252e9afal1a5029396ccf5fa03

1851 (pointer) E—ME& NAFHAE R AE MBS X MBIESIH, B0 “3E17” (points at) —LEHAMHHE. Rust
R TR E RSB A 51 (referenced o I & FF5 NFREIAEH TAMIFTR MMM, BT 51 HEEREAN]
VR AR R HARR IR IO RE . EATRBA MBS, UM RS .

F—77H, & EeIeEr (smart pointers) & —JSHARLAEHM, MATHKIRIAEAIRE, ERZBIEHS M CHIEAThRE. he
BEMIMES A Rust FTACE s FURIET C++ HAEAE T HAMIES . Rust b E PR BEfEHRHE T 2 751K
WA TR . AR BB SIREE— A TE R SIS (reference counting) & fieTesKM, HAWEEE LN IEGE. 5
FTHECE AR C R I 2 DA E R, ISR B 5 I 4 53 T 3

£ Rust 11, 5 IH 51 FIRVE RS 50— AN X A2 5] R — R SR En 4R MUSOREME DL, B RedREr A
AR 17 A Kl
Sbr EARR O HIUT - AETRE, WE\EN string B vecet> , BURMMIRAIIFAX ARRIFEAT, XA

R TR ReFa S RS AT AA — SR I R VR SUE ] BTG oldE (Lhanfd i) RSN ThRE B ARIIE
( string E"J;&?Eﬁ%ﬁ%(% UTF-8 %6%) °

BREAR AR N SR SEHL. B RETRET O T H M MR B A EE T H L T perer M Drop traito Deref trait
FOVFR RESE ST G5 MR SR BLAMR 5 F — R, SXREBUAT AR S LA T 51 SCH T8 RedR 50T, prop trait SUHFIRATH
B SCH B B AR ST B ITAR N A7 BOARRS . AR T 10X L8 wrait AR AT A% T8 B Fr T R UL A R B2

B RS R RERRET R —NE Rust £H P B Bt i, ABIFALE SR IR Rt IR EHA H O
REFREN TR R AT LA 5 8 TR 1 A Rl o 3 BLKE S 3 (¥ 2 SR 1 b vl e e o P ) — 28

o Box<T> , HTTEHE LA ME
o ReeT> , —ANFIHIMECERE, HEWET LA ZANIEE
o Ref<T> F RefMutct> , I Refcell<ts Vi), —NTEIZATET A& TE S 13 A B4 T A FH ARy 28

[EI AT P . WA 28 M Cinterior mutability) 5\, X AN ] AR SRR 32 0 L 3BE A APT. FATB 2118 5
G (reference cycles) £ 4nflitt i AT, LA an{il e .

EFA AR ¢
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Box<T> fEME LAFMEHIE, J H AT K/

ch15-01-box.md
commit 0905e41f7387b60865e6eac744e31a7f7b46edf5

R TR B LRI B RE TR AT /S box, HBRUR Box<T> o box SUHFKE —AMETSAEHE LA Lo B AERR LA I Hig 1r 3 4K
PEHREr . WRARAR I NS X E S 5 D

B T B AR LA AR L2 5h, box BEATEREMIA, A BBCARZHINITIRE. 12 HT W T%%:

o NG I ORAIR/NSRAL, T SR B T A TR/ (BT SO XA AU I
o O KE U I A AR DRECE AN P8 DRI O T e B P LA I ¢
o AMEBMA —MEIF R R OERIERE TR TRHE trait T0AZ H BARIE I {5

PATAEAT IR T WA RIS — MBS A% 5 A B OLE VR BT RS A oih, R K s
T BT BE AP ARK BT[], OB BHEAT TH 0L, O 7 BCE MO0 P AOTERE, 7T LS box X L%y
T FresE Lo 8, RADRIBHT BRI L3E Il 5 =FE SRRy trait X R (trait object) , Hi+-LENILF
BB LTI T, PR BN R ST BE TR 1

{#FH Box<T> f{EHE FAEAE G
TETFE Box<T> HIFBIZ AT, 1EIRATAE — NIBEEMUT 5EFTE Box<t> FHMER H.
B 15-1 @R T anfal{di ) box fEHE FAEFE— 132 -

444 sre/main.rs

fn main() {
let b = tinew(5);
("b = {}", b);

Al 15-1: AFH box TEHE LA#AE—A 132 fH

KEEXTRE b, HER MRS IRERE LIE s 1 sox « EXMEFRITEH b =5 EXAMETFA, A
A AR Es A i A 7R AR B RTREEDS ] box ThAGEE . IEAEATHA Bl A AR EREE, 218 b IXFER) box 7 main
FIAR BB ITAE RIS, el XMBREOE IR T box A& (AL T# b)) Freprsmmsds (T .

A5 IR B L IF R AR B, MR 15-1 BORE RS P box JEAVH Lo RN 132 SCRERIMLRE
TR, BRSO I 7 KA S S TR & LA A — MV A box I 75 SLIRIZ Y 1)
T

box FtVF 615 i )1 58

Rust 75 B1E g 126 JiE 2880 |5 F 2 /b 28 10] . —Fh JCyRAE 9 R 008 /N 28 R 3 92 (recursive type) , FAEI—
R AT LR AR A R AL 55 —AME . XME R ER R LT LUER AT R 2, FTLL Rust ANKEI$ TS T 8 L /b 25 (A]
AT box A—ACHIR/N, Bl FEIE IR A E SCHHE N box, BRI LB AR T .

ERATRE —F cons list, —MeREMEE S PHFE RARR, RERXA GBRAKID ME. BRT7BHAIN, ROTKE
SE M) cons list AR AREL A, B LXK AT b BE & EAT (T8 2 S0 5% (9 T2 213 A S (137 57 e AR S AT

cons list /& —/ME— I EL SN E > PR ARTIKEAN T — 0 Hf)e—BUEAE — i v REIFRA T —
i

cons list 1) 51 2 N %
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cons list & — A RYEF Lisp Gnfe s 5 LI 5 5 AR 45 . 76 Lisp 1, cons PAEL (“construct function" (45 )
MM ZECRE — DA, A T8 2 — AN R E A 5 — A5

cons BRI & 9 K B S FH ) R B GRARTE AR TE s i x 5 y 3B R IR B M — BT R A S TR x B T0 3 AE
Fraaerrk, HIEWHRAS y KIJoER.

cons list JHIL BT cons PAE7E. ARFRIBIAML I (base case) FIRITEAFAZ N1, BEEAMVIERMZIL,
FERIXAE T ZENTEA R “null” 8 “nil” FIMES, AR IERE R FI1E .

EREBAREAREES LA cons list, {H2EFHFAZL— Rust HH# WA, KEDTE Rust H 75 E 5 R MR
5, vecers JE—ANEEUFMTIERE. FHALEE 95 4= 0 IAEHE 22 B S 7F Rust FIR 2 IRAE H, Aididid LA cons list
YERFFUE, FRATAT LR E A0 f# H box AT 1K E X —AN s A EERSRA.

Bl 15-2 AF—A> cons list FIALZETE 3o 1R IKIRARES FEENIXANRBEA BRI R, ZJaHATERoR:

444 sre/main.rs

enum List {
Cons (132, List),
Nil,

AP 15-2: BRI X —AMREE 132 (A cons list 248 &5 14 A 25

EE WTREIR T ERNERESLE — A R 132 {HM cons liste ] DLAHZ B SCEl e, IEWE-FEEHRIN, ok
€ SN0 DIAF TATAT 2 BB 1) cons list 287,

fFE XA cons list RAEAFFIR 1, 2, 3 KHEEKMRE 15-3 Pix:

A% 44 sre/main.rs

use List::{Cons, Nil};
fn main() {
let list = Cons(1, Cons(2, Cons(3, Nil)));
}
B 15-3: (st MZMERTIR 1, 2, 3

FE—A cons EFT 1 FH—A List fH. XA st BA—NMEE 2 I cons HAT—A st H. BEHENAH—
AMERT 3 B cons EABGE—MEN Nl 1 List , JEBAR AR THIRNER.

SR T LT AR, AR BRG] 15-4 PR R

error[E@072]: recursive type “List® has infinite size
-->

enum List {

Cons(i32, List),

| Annannnrn pecursive type has infinite size
| recursive without indirection

= help: insert indirection (e.g., a "Box , "Rc’, or “& ) at some point to
make “List® representable

B 15-4: ZBUE AN B IHMAS I A B RO AT R

AR RRIIZA R “H LR HIEEE st FI—MEORABIE SONZBIHR: CEHEAATR T 55— MR R
FME. XRRE Rust TiETHHON T List HERFHEZ DM, ibRAT— 8 —mRKE: HTH—T Rust G kE
i B DA A RAFTE AR A2
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TR A SR A R
R AN T MO SUR R 6-2 ik XY message H02:

enum Message {
Quit,
Move { x: 132, y: i32 },
Write( Do
ChangeColor(i32, i32, i32),

2 Rust i ZHANEEN Message HATEZ DA, B LUMSEG— MR FHKI Message: :quit FHA TG BEALMT 7

[, Message::Move FREEWAEAEMA 32 EHMAR, KUEEHE. KL,  mMessage [HJTHE M2 RIS Tk 7 Hodm R A (1)
&l 51 NS

L5 AN 2 Rust S8 A0 A AZR 6 15-2 Y List SXFERRIASIYRT 2 R AT AWE . Sifat S5 S AR F — 1 List
METFEZ /DN, FIFHEIRE cons R, A cons FTFEMZTMET i32 FIA/MNE st IR AT HHE
List FELZONE, CREHEEE, M cons MBI, cons REMEE T A 132 EHM—A List 1, XEERTHEE
TREAT 2, Wi 15-5 Fios:

Cons

Cons

Cons

i32 Cons

132]].

132]]. Cons
132 |-

132 |00

Bl 15-5: —MIE LR cons BRI List

fEH] Box<T> Z5ii JHSRA — A R K/
Rust e 57 H1 B 5 SORBBIAI AT RS 02260, BT ASR DR S 40 HE T /R0 154 EORER . MR B ALHE 749 B
#ills

= help: insert indirection (e.g., a "Box’, "Rc’, or & ) at some point to

make “List” representable

FEEWT, “indirection” BWRAE AN AT EAEAGEAF—ME, BAVEEE R E DRI ERTEE.
BN Boxet> Z—AhEH, BRAIBRAEEHFELZ TR RN A SRR 7 0 2 2= T s

PIrEARTLAKE Box A cons HUGLFPTIANRELEAFN T — A List {Ho Box RARAF M THELE st (H, AR
FEIRAE cons BGGE TR MR EiE, BAWIIRA — MBS T A2 A SRR SR, A B SIS K
i N BFRE—ADTHRE 7 — B, AR — T & 5 — i,

TATTLMESURY) 15-2 P List MEEHYE SCRIZRMEY 15-3 Xt cist BIRIAT, Wosfl 15-6 iR, 3% & mT PAG Y«

CAH44: sre/main.rs

enum List {
Cons(i32, <List>),
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Nil,
}

use List::{Cons, Nil};

fn main() {
let list = Cons(1,
::new(Cons(2,
::new(Cons (3,
tinew(Nil))))));

N 15-6: ST A CHIK/NMER Box<t> M List X

cons SRV EFTE A 32 KK/ EREAF box FREHEURINER . ni1 MAAMERE, FTELELL cons JRGIFHEE D
A BUEIRATAE VAR List (HRZBTFE—A 132 WL box FREFHEHRAI /DN R HH] box , FIHE XTI
HIER, X IFS LRI T AR AF it EFERRADT . B 157 ROR THE cons MAEERBA A

Cons

Box

132 |—
usize

Kl 15-7: BN cons fFL—A Box FTEL List AZTLRA/NGT

box HERML T [MEAFAEANME I A1 BT A AR R I ThRE,  LhanFRATE 2 I3 ) AR fefa gt . TR AR
SLREER TN REHT SRR RE RIS, BT LAt TR AR T-14% cons list IXFE [BIB2 A7 6k 2 ME— AT R ThRERI 5t . BRATEBAEE L&
F 3 box [ 2 N

Box<T> R R —ANHEERET, FNESZBLT peref trait, T Box<t> HBUIESIFXEF 2 Box<t> {HEIFAEH
B, BT Box<t> 2R prop trait SN, box FrfE M FIMELHE B S HERR . IEFRATEFEMIRE — FIX A trait; X4
trait fEATE R FIT R AL B GEeET it L Thae ol S oy H 2,
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MBI peref trait B BEFEET HAEH LTI AL B
ch15-02-deref.md

commit d06a6a181fd61704cbf7feb55bc61d518c6469f9

SZHL peref trait FRVFRATEEL 5] FHIZE T (dereference operator) * (SIRIFIZHEIFE glob IBE M X A . BiTiX
T 7SI veref trait B LABE M/E R LS| RS, o DAgw S #2551 FH IMARRS A T8 sk Fa %l

IRMTEREE + WTRESIH, BE2RE CBATE QM o> HBEIFEENM « REEERSIH—FETIE. A
SARBUTEZIN peref trait MR Rea4T LAZSALTI I 7 X TAE AT B . B, AT 0HE Rust i #7251 BRI 2 &
(deref coercions) DJREFIE 2 Wi — [RIAb T 5] FH B BEFE £

Wi * JBEEFRENRIME

WG R MR, R E R SR T SR K AR A T AR E T k. 7EOR ) 15-8 B T A
132 (A5 R (AR 51 YIS AP BRER P 5| 0 O 25040 -

A44: sre/main.rs

fn main() {
let x = 5;
let y = &x;
(5, x);
(5, *y)s
}

Bl 15-8: ARSI S HATARERER 132 (HITIH]

AR x AT A 132 s oy FT x BASIH. WEIKE x FT s o AR, WERAEN y REML
T, LA «y RIBERSIHFRMEME (Wt M) « —BMSIHT vy, BTy PR RME A
A5 s fbi.

MRINREZRIE  assert_eq! (5, y); » WISTHFIAN N g 1415

error[E0277]: the trait bound “{integer}: std::cmp::PartialEq<&{integer}>" is
not satisfied
--> src/main.rs:6:5

|
6 | assert_eq! (5, y);

| — AARRRRARRRRNNNRRS can't compare "{integer}  with “&{integer}"
|

= help: the trait “std::cmp::PartialEq<&{integer}>" is not implemented for
“{integer}"

ARV HEHTFRGIN S8T, FVENRARMAEE. LAEMH « BELSI AR,

BElH—F{HEH Box<T>
o] LR 57~ 15-8 AR IESRAER Box<t> TWIANZESIA, [R5 HIEHEFHE R TAE, WRFl 15-9 Fior:

CAH:44 1 sre/main.rs

fn main() {
let x = 5;

let y = tinew(x);
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(5, x);
(5, *y);

%Wﬂ 15-9: E Box<i32> L{fﬂiﬁ@%l)ﬂ@ﬁﬁ“

FHR B 15-8 ME— BT 2% y WEA—ANIER « (EF box LB, TARZEN x EMGIH. EREHEE
H, ATLMERA S FIEERLL y SRR 7 OB ER box IFEET. EIRATIET SEHLE O box ELRARE  Box<T>
REIX A MHCE TR R 2 Ak

H 2 R RESRET

N TR AR T AR T3, AEBRAIEE— DR T AR R soxars RMRIBREIRE. L%
AR ARG NS FH A 51 A2 ST B Tl e

MARA B, Boxets HE SUAELE—MNICRMTTA LA, FrLURS] 15-10 DAHRFEIRITT 208 LT mysoxets KM, FAl
ﬂ_:%)‘(T new IZI;&}EXTJ’)L\L%X} Box<T> EI4J new l%l%l

444 sre/main.rs

struct MyBox<T>(T);
impl<T> MyBox<T> {
fn new(x: T) -> MyBox<T> {

MyBox(x)
}

N 15-10: 7E XL mMyBox<T> FSHY

REEX T =g weox JEAEW T —MZR 1, BEONEAIGERATUEREMRERE. myeox £2—NEFE 1
KETTRITTHLE . myBox: inew BREERH—A 7 KRS HOFHREI—MEBAENERK) mysox L.

SRKER ] 15-0 s IEL IR B 15-10 FIEAEH matn MEFIRATE LI wyBoxet> FHRE soxcts> o 70 15-11 1)
FRESR AR, I Rust K1 A TAZS] F mysox -

XA 44 sre/main.rs

fn main() {
let x = 5;
let y = MyBox::new(x);

assert_eq! (5, x);
assert_eq! (5, *y);

] 15-11: ZAXCAMERA I A sox<t> MHEAITTEH  myBox<T>

3B PEEHR AL -

error: type “MyBox<{integer}>" cannot be dereferenced
--> src/main.rs:14:19

|
14 | assert_eq! (5, *y);

| AN

myBox<T> FRAUANGEME S| FHBADFRA AL LBUIXAThEE. AT« BRI SIHThRE, AL peref trait.
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SCHL Deref trait & LUNTAR 5] FH— B X R A

WMEEHFEH IR, N7 S tait, i EARAE ait FTHRITTVASSHL.  peref trait, HINRHERESRAL, BORSLIIAN derer
BI75, HAER serr JFIREI—MNFEFEKIGI A . R0 15-12 B8 E LT mysox Z LI perer SEI:

AH44: sre/main.rs

use std::ops::Deref;
# struct MyBox<T>(T);
impl<T> Deref for MyBox<T> {

type Target = T;

fn deref(&self) -> &T {
&self.

}

Al 15-12: MyBox<T> A peref ;ﬂ_ﬂ

type Target = T; IHVARE L T T UL trait FIRBARA . RICRALR — MG AR E Lz S H 770 BER TR
ZHHHLE; HHIESEAN .

deref JIVAETEANT sself.o , XHE deref iR[AI TIAHMET + BEFVIFMER T &6 15-11 P main B
Horhxt mysoxer> MEM I BUAERT UAgn I IF REIE LT E T

V& Deref trait A, ZiiFas RAEMRSIH & 51H. peref trait Y deref J7iENZMIEIHRML T IREUTTSEIL T peref
FIZRBUENRE ST, AT SR AE WA ARSI T & S HmIESETLARA deref Hiks

MIRAVERB 15-11 N +y B, Rust FSE LAERZIE4T T W FARD:

*(y.deref())

Rust 4§ * BHAFEHN derer THkiHIAM— NS, WHBAVETL TR B FHE deref J7i%. Rust 1
A THREALIATA AGi 5 Rl A B R A5 I BSEIL T peref  HUSRALAIANRT

deref J7VEIRFEMERITIAH, LA *(y.deref()) FESAMUMIE@EMEI T UBMIERET AR WHR derer FEH
BEREMEMARMEM S, HE (WITERD KL serr o 71X B LRI /E RS FHZEHEAF MR TERAIIEA
A HIRI myBox<T> EME I FTE L

HEW « BWH derer AR « HAMISRAERGRMAH « M EHSSEE—R. « BB ASTHIRIEHBET.
REAMBIRRAE i32 , ©5RH] 15-11 F assert_eq! 1 5 AHICHL.

bR SOR 5 9 ) B A 51 i 2 25

5 H 3 2 2 (deref coercions) #& Rust H T 5 {F K% EAEH TR A SE . HIGIIL T peref HIZERIS]
AR peres FTREWNG JFUR B FEHL R AN S . 5| Fl ol 2 8 R AT UIEASEUE B4 M BET LR e 58
B8] A T R e 7 725 4 8 LS HERBINEE, IXET2H — RN derer 751 &G SR ALK B EL 30 S 50
TR,

51 s 2 SR 13 Rust 727 R 4w 'S oA BN 7 v R E R/t £ B0 H o Mo« B/ A H. x4~
DIREWAEFIRAT] g 'S 38 2 [FR VR F T 5| F B0 e da 4 01Xag .

YE N RS Fsai 2 500528, 1EFRA1E R B 15-10 FF5E XH MyBox<T> » BAKIRPI 15-12 380 peref SZHL. 78
%1 15-13 R T —MEHER/F B slice ZHU R EUE X+

444 sre/main.rs
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fn hello(name: &str) {
("Hello, {}!", name);

A 15-13:  hello HEIE%E astr RESHE name

ATLMEH 545 8 slice fEAZHOAA hello BEL ELUN hello(rust®); o ARSI FHTEHIZ ST mysoxcstrings ERUHAY
SIRAR hello WONTIRE, H7RHI 15-14 JfioR:

CAH44: sre/main.rs

use std::ops::Deref;
struct MyBox<T>(T);
impl<T> MyBox<T> {

fn new(x: T) -> MyBox<T> {
MyBox(x)

impl<T> Deref for MyBox<T> {
type Target = T;

fn deref(&self) -> &T {
&self.

fn hello(name: &str) {
("Hello, {}!", name);

H OH B o # O H OH #H oH H OB OH O #H OH OH OH O H OB OH O H H

fn main() {
let m = MyBox::new( c:from("Rust™));
hello(&m);

) 15-14: FONAESI SRS 22, [ mysoxcstrings HISI T hello ZRJATHI

KEAAH am W hello HEL HON myoxcstrings (HIIEIH. BRG] 15-12 FE MyBox<ts FSEILT peref trait,
Rustﬂu]ﬁiﬁ deref 1}%%/{% &MyBox<String> ’3327‘3 &String o *@(ﬁﬁ*fz‘%#’i? String J:El’:] Deref ifﬁ'ﬂ E%:@E?ﬁt
$slice, JZ{EIU\E Deref E"J API B‘C*%EP%@JC\ Rust ﬁ‘{jﬂ\lﬁﬂﬁ% deref 4%— &String ’}Eﬁ\j &str , IZ.E}E?‘%% hello I%lﬁ[él/ﬁ%
T

UK Rust #cA SEBUESI IRHIZ S, N THEM amyBoxcstrings SRBIHIEM helo , WIAGAL FIRH] 15-15 A
HRARE 7R B 15-14:

XA 441 sre/main.rs

# use std::ops::Deref;
#

# struct MyBox<T>(T);
#

# impl<T> MyBox<T> {
# fn new(x: T) -> MyBox<T> {
# MyBox(x)

#

#

#

#

#

}

impl<T> Deref for MyBox<T> {
type Target = T;
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fn deref(&self) -> &T {
&self.
¥

H* OH B OH #H H

¥

# fn hello(name: &str) {

# ("Hello, {}!", name);
#}
#
fn main() {
let m = MyBox::new( ::from("Rust"));

hello(&(*m)[..1);

Bl 15-15: U Rust A g 51 5] 22 25 0620040 5 1O AQRS

(*m) H myBox<strings fEGIFA string o $EH & M [..] FKELTHEA string HIFRTE slice SRULHT hello HIZ 4.
WA RS SR 2 25 T IR Le 7SR AE — R SR LA S AR AR . 5| 3R 22 250675 Rust H B0 FE F A 14 FLR Be %
.,

BT K BIZEIE LT peref trait, Rust &/ HTiX S IR E LR Z IR peref::deref I LASRIFILEC S HMIZRAL.
XA R A gm T, T AR A 51 ) 2 38 A 12 AT I 7 !

fife 5| F s 2 S i 5T AR A |
EANTFWATE A peref trait EEA TSI HE * BHFAF, Rust #24ET perermut trait FH TEFHAIES A + BEL.

Rust 7E A BTN trait SLHLH L =P DU 2 HEAT 5] R 2 25

[ %’I T: Deref<Target=U> HTJ'M &T @J &U o
° ﬂ:"I T: DerefMut<Target=U> HYUJ\ &mut T @J &mut U o

L4 i—'l T: Deref<Target=U> H?J'M &mut T @J &U o

SKPMEOLER 1R 2 SM AR AR e 2R — BRI R A — A et T 7 SEBLTIRE v KAAY perer , NIFLIE
AR au o BB TAMESLR I T RS A HE A R RAT .

e — MEDLH LMD : Rust 2K AT AL 5| FISREEOVANATAZ S o (HR 2 A ANATRE (9. ANAT AR 5| G AN RE SR
ARG H . BOIRYE AN, WnRA — NS, RSO R —5 ] (BRI TR « B—1
A 5| P e N AT AR B K AN ST WA T o R AN AT AR 5| #4251 0 7 2280 R ey — MR T 425
AL, T R T RAIEIX — 5. RIG, Rust Toik B BoRs A nl 42 51 #3851 AL AT RERY -
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prop Trait iz 1775 B HE

ch15-03-drop.md
commit 721553e3a7b5ee9430cb548c¢8699b67be197b3f6

TR REFR R AR U S — AN E B trait & orop o prop FRVFIRANITEAE R IT AR SN AT — LA . AT LOAAE T8
$efit orop trait FISEIL, RN T Hi 2 ARSI TR T SO s 2B S B IR SRR REFR AT RS0k
brop AR AHIIRE LT SR T LI REIEEr . B4, Box<t> HIEXT prop FIRREI box Frfaml mHEZ (A

FEHAt — L35 F b, FATAEACAEERE AT 58 8 B4R B 52015 B ATE N A s IR AT . RS Id s, B8R
T R GER] BE & O AT F M A5t 7E Rust o1, AT LAARE — SRS BOZAEAR 2P FIN Bk AT 09 28 25 2 E 34
NI ARG

WA T FALEAE A A B 5E I SR S o i A ERACRS T 0 SR AN 2 it i B

5 T AEAR A FIN REAZ AT AT A7 202 SEBL prop trait.  prop trait ERSEPL— UM arop KITTIE, EIRI—
/I\ self E‘]ﬂ/}E%Iﬂic ﬁTﬁE@%ﬁHﬁ Rust ﬁwﬂ‘l}ﬁﬁﬂ drop » ltﬁi{[]i’gﬁﬂ—{f)ﬂ println! 13/5,];}% drop o

] 15-16 JE7R T ME— & ) Th RE R 24 I S5 B FFVE PSS 4T ENHY propping Customsmartpointert 145444
CustomSmartPointer o ﬁ%/ﬁ% Rust Tﬂﬂrj‘i\f_'ﬁt drop Izl@l

XA 44 sre/main.rs

struct CustomSmartPointer {

data: 5
}
impl for CustomSmartPointer {
fn drop(&mut self) {
("Dropping CustomSmartPointer with data “{} !", self.data);
}
}
fn main() {
let ¢ = CustomSmartPointer { data: c:from("my stuff") };
let d = CustomSmartPointer { data: ::from("other stuff") };
("CustomSmartPointers created.");
}

%17” 15-16: é‘éf"z{]’ﬁi CustomSmartPointer , ﬁif%?ﬁkﬁ%ﬁﬁﬁ%ﬁ@ Drop trait

prop trait fi &7 prelude di, FILEFRSENE . HATE customsmartPointer FSEILT prop trait, JEHRALT —NHH
printin! [ drop J7VESEH. drop BREUIASR UEATAT 2428 HY S S AE H ST B IS AT @ By o X LG BT Ep
— e A LU IR Rust A& A drop o

E main ‘:F, %ﬁ@?*/l\ CustomSmartPointer i@ﬂ#j’TEﬂtﬂT CustomSmartPointer created. o E main El"]%
F&, customsmartpointer [FISEAI&xEHYERIR, M Rust ZHHE T drop AIEHFHIMARNS, FTEIHEEIERE. EEL
EEAT YN drop 7k

LT, 2B T

CustomSmartPointers created.
Dropping CustomSmartPointer with data “other stuff'!
Dropping CustomSmartPointer with data “my stuff'!
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I ESTFAE IR Rust X HENAM drop » FFHAI AR EIIARS . 22 R UG BIRN MR AT ESE, Bl o £
o ZHIMEEF. XIS T BAT—A> drop TR T TAERI AT ARALIR T, ASid il 7 28 R P 75 AT IO ELACAS 1T
ARATEME R

JEJI std: :mem: :drop T%Ez{aﬁfﬁ
Rust L8 & FEH R BahidEN drop WH, AAEEEZEHXATGE.

BeATENBIpE%: b, BB T Rust fESCBI BRI BEA T drop o IHEWATELEA drop ; #N drop trait fA7E
MR XAET H AR B AP AR B4R R B AME . — M2 2 A R R FR B BB . R VT e Ay B )iz
AT drop J7iERRETUE LMEVE A4 i HARARRD AT DUREUB . 1528, ihIRATEH B O orop trait 1 drop F1VESK
Htta, Rl 15-17 B EURE] 15-16 F1H) main BEL:

A4 sre/main.rs

fn main() {
let c = CustomSmartPointer { data: String::from("some data") };
println!("CustomSmartPointer created.");
c.drop();
println!("CustomSmartPointer dropped before the end of main.");

A 15-17: SERFRMAT orop wrait ) arop J7ik iR i

IR g A 213 2 T AR

error[E@040]: explicit use of destructor method
--> src/main.rs:15:7

I
15 | c.drop();
| AAAA explicit destructor calls not allowed

HREERNARTFERNFH drop o FERERAEM T ARIE PHGREL (destructor) , 3K & — MRS i) 8 2038 FH 2
FEME . BT A R 80 0T L6 S ) A& KB, Rust 1B drop BRI IX 4 —MHTH BB

Rust A fo - 3411 30 A drop KN Rust 159K 4=#E main 45 EXHE B 318 drop » X253 — double free 4517,
K2 Rust 23 20385 BLAR R 11 F5 7

AN GEAE 2 E B TTE RN B3NN drop » FEHABEEARA drop , WIRIRATHEIRFIEEME, W LMEHA
std::mem: :drop I%li&c

std::mem: :drop &;&KET Drop traitEPEQ drop 7:7/2:0 EIuﬁﬁ%@%%}%ﬁﬁ%ﬂ%ﬁE‘J{E{’Eﬂy?ﬁlo std::mem: :drop
K2T prelude, FrBAIRATA MEHSURH] 15-16 ) main KA drop BAEUIZRE 15-18 Fis:

444 sre/main.rs

# struct CustomSmartPointer {

# data: 5
#}
#
# impl for CustomSmartPointer {
# fn drop(&mut self) {
# ("Dropping CustomSmartPointer!");
# )
#}
#
fn main() {
let ¢ = CustomSmartPointer { data: ::from("some data") };

("CustomSmartPointer created.");

(c);
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("CustomSmartPointer dropped before the end of main.");

A~ 15-18: FEAH BRI BT std::mem: :drop 27 JE H

IBATRBAS SATENH I T

CustomSmartPointer created.
Dropping CustomSmartPointer with data “some data’!

CustomSmartPointer dropped before the end of main.

Dropping CustomSmartPointer with data “some data’! thimﬁ CustomSmartPointer created. *H CustomSmartPointer dropped before

the end of main. Z,rETJy %EHT drop ﬁ/ﬁ%ﬁlﬁm?#@ﬁt%ﬁ? C o

prop trait SEEL i E AARES AT LA T VR 22 7 TR AL A BRSO (A 22 4 Ll m] DU LAV RATH S A F7 7 Bl ds !
i3 orop trait Fll Rust FrAM RS, MRILHEOLIFEINN, Rust 2 H 3075 &KL ],

FNTETEFHOEAMIHE A E, X2G MR FEREIR: TTANARGMARL LSRN, Bk drop
AR A BB I B A — .

R orop  trait SEHLAR E AR AEIR 22 07 TS (4955 BB AR T A 22 4 Lidmnm] DU e R B RATE RN A2
! @I orop trait F1 Rust FTAMARL, MATHOLZEHEEARD, Fh Rust 2 H 3% EX LR . RS EE T
A BE EE & M B IEEIR, PUAPTA R ARG 75 N8 —A R0, ZEBMRIE T drop RS EAEA A I 4
WA

DUEBAIFE T Boxet> FI—LERRESREFHORAE, LRBRATIININN — Lo H A b of 22 vh g SR REFRET -
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Re<T> 5| TR BESR 4T

ch15-04-rc.md
commit 071b97540bcal2fd416d2ea7a2daa5d3e9c¢74400

RESIHEOLT A BGEARH W T LR R A A A 2 AME. BT, AEH e METTR A 2N e
Ho P, EEBEREAT, AL TRE A RIS R, TR MBS EIEAPTAE R A eI IE . 45 S EE
B AEATILAR 8 E 2 BT H AR 2GS B .

NTRHZFAER, Rust §—MUEL reer> MIEE. HARN 51T (reference counting) W8S . 5| T EEMWE
o —ME 5B R B ME R B Eg A H . R EAMEEZAEIH, AR A T AE 205 0T DU
H,

ALK HARGOAR T R I . 2 — AN NSRBI, ST HAb AT DUBERE B iR fm — D AN B
[EJH, Atk AL E AR B 1o W SR NAE A NEAE R I3t G H 7 i,  IEFEE AL H € 2 9UE
fr 1

Re<T> T 3RATA A HE 700 — e A AF BURE P 10 2 NI B, 10 ELICIAAE 2 VIl 5 R P (R0 — B0 2 i R 4 R
A E I B o n SR S IR PR 70 S S5 AT T AR 5 3l P DA L O 50 £ i 2RI IR TE 5 4 J UR U  m LA
FE AR

ER reers RBEHTHRARIS T BB NTIF R S K BT 2 L RE R 7 v R4 T 51 i 4.

i Re<T> FhEfiE

IR Z7R Y 15-6 FAER  Boxers E X cons list IFIF o X—IK, FATHEQEWAFLZE =AFIRITARINFIE,
HMER R & R AN A 15-19 -

T S

Kl 15-19: AL, b B o, FEEHE=ATIR 2 KIFTA R

TR o BAFSZJER10, ZEAFHAMNTIR: b WITFLHEIMT <« MATFH. v Ml ¢ B A& S0 YR a .
Pr) g, X MFIRSERILES —AFIRTEEH 5 A 10,

FREM Boxer> EXM List FFSEBUARETARE, WoRfl 15-20 Fiok:

CAH44: sre/main.rs

enum List {
Cons(i32, Box<List>),
Nil,

}

use List::{Cons, Nil};

fn main() {
let a = Cons(5,
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Box: :new(Cons (10,
Box::new(Nil))));
let b = Cons(3, Box::new(a));
let c = Cons(4, Box::new(a));

M 15-20: JEIRANBEAITA Box<T> RIFIERZARIL L = A FIRKI BT A BlU/span>

G A I R AR

error[E0382]: use of moved value: “a°

--> src/main.rs:13:30

12 let b = Cons(3, Box::new(a));
- value moved here
13 let ¢ = Cons(4, Box::new(a));

~ value used here after move

= note: move occurs because “a’ has type "List’, which does not
implement the “Copy™ trait

cons HUGLIAT HLARAF RO R, PRLABIE o SRS, o BOBENEET b XK b BUA T a o EEEHEREMA
G o i, XAPRFRA o« BITHRELPRE5.

FILAERAE cons (K15E SORAFTE— A5, Aididg itk e A dr S 4. @l fse Ea S H, RYGIRB ST —
MRHED GIIRA G AL B, AR ERALV et a = cons(ae, anil); FiiF, FONIRIME v &
o RIS R =5 7.

MR, BAMES List BESXCHEH reers RE Boxer> , U1FIF 15-21 Fione BUIERE—A cons AZEAREL S —AMEM

—AMEFA st 1 Re o HEIE b M, ARTIRIN 2 WITAR, XRESTHE o TEEMN re, XKIIHTHEUAL

HmB| 2 RV a M b HE re PEHIBRIIAR. QI  WHEWE o, X5 TR 2 oy 3. S H
Rc:iclone » R ARSI THEER 880, B3I T 5] H 2 B B A A 21

XA 441 sre/main.rs

enum List {
Cons(i32, Rc<lList>),
Nil,

}

use List::{Cons, Nil};

use std::rc::Rc;

fn main() {
let a = Rc::new(Cons(5, Rc::new(Cons(19, Rc::new(Nil)))));
let b = Cons(3, Rc::clone(&a));
let ¢ = Cons(4, Rc::clone(&a));

] 15-21: i Re<t> B X List

TEN re W use HAFAERLE prelude o 76 matn FOIE T 1EH 5 A 10 MFIRIIHAE o OFH e
. BESEIE b R e B, U Reiclone BREOFREE » B ore (05 IENSHL

AT LA a.clone() AN Rc::clone(ga) » AILEIXH Rust B)>J1R 2/ Re::clone o Rc::clone HISZHLFHEAGE KD
ST clone SEIMIRKERXT BT A BB TR Do Re:iclone RHMBIFHTHEL, XHASIEHRZ DRI PR¥E DIATRE
SAETARKIS ), PrCOEIEAEH Re:iclone BEATSIFHTHE, W AWIE A X AT Be S X 1847 I M BE A B R B2 0 B VR #5 DLAN
NG BE A AE B0 24T I e S0 ARG B0 N G N 51 T80 DL .
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JERE Re<T> 39051 A THEL
LRAMEBORP) 15-21 AP MEREQRAETE o ' ac (051 RT3 HOEAL.

FERG 15-22 1, BT main DMERFIE o BT WNEIERSD, PR COREES o BRI 51 A i Son 22
o FERFHEANFIRTHEARLR R, SATEV SIS, HAA T BUE A Re::strong_count BRERAT . TEAEM G
(378 50 e Ve E G 5| PSR I S R 9 A R B strong_count TITANAE  count o

444 sre/main.rs

# enum List {

# Cons(i32, Rc<list>),
# Nil,

#}

#

# use List::{Cons, Nil};
# use std::rc::Rc;

#
fn main() {
let a = Rc::new(Cons(5, Rc::new(Cons(1@, Rc::new(Nil)))));
("count after creating a = {}", Rc::strong_count(&a));
let b = Cons(3, Rc::clone(&a));
("count after creating b = {}", Rc::strong_count(&a));
{
let ¢ = Cons(4, Rc::clone(&a));
("count after creating ¢ = {}", Rc::strong_count(&a));
}
("count after c goes out of scope = {}", Rc::strong_count(&a));
}

il 15-22: 4TERH B T

REATEN

count after creating a =1
count after creating b = 2
count after creating c = 3
count after c goes out of scope = 2

BAIRBESR] a B re MHHRSIHTTECY—, BAESKIAM cone , THEEMIM—. &  BEIMEHEN, HE0R
—o ABIH Re:iclone I THECGIFE A — D BEORIEAD T EL prop trait (SKELY re fE BITE AT B 2)
b 5 T

WA FHATVTARER B main IEERZ o RJER o BIHEAIEN, tLAAHHESRZ 0, AR re BETE4TE
B fEH re AVF—MEFZDIHEE, SIS R ZALM A F ORI B R A R

Re<T> FOVFEIEANAIAE G AR R IR 2 D L 28R . AR Rear> WRWWEZAFAGIH, M &d RN FER
WA N 2 — . H (RO B A 22 A AT AR fit F AT REIE AR e 4 AR — 2. AT MBSl 2 4R WA I L /£ R — &
g, BATRET IR A AT AR Refcercrs KM, ERILLE Reer> S5GMEHIRAEIA AT AL AR o
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RefCell<T> A A 5 AJ A% P A%

ch15-05-interior-mutability.md
commit 54169ef43f57847913ebec7e021c1267663a5d12

WHSFIZZVE (Interior mutability) 72 Rust ¥ — MR R, B SVFIREIEEAT AN AT 22 5] FI e Hiodls, 30 9 2 45 A
MMFTASRVFN . ik, SRR S PR unsate AURDRBEH Rust 38 KA A2 PEAME I . BATEARIFEIA
2R HH BRI e A LA RIS AT I S8 s TN, B4 P SR AN BECRIE R IGO0, AT AR f
PSS Y N B AT AR PRSI o B BB unsafe AT fcdh Beadk 22 42 ) APT o, TIAMABSRIL AR AN AT AR ) o

EFRATE I G N B AT AR AR Refcellers ERORIFIARE

B RefCell<T> fEizAT AR A fE FH AN

Z:ﬁﬂ: Rc<T> » RefCell<T> ’ﬁﬁﬁﬁ%ﬂg”ﬁﬁﬂgﬁﬁﬁjﬂo ﬁB/AZEILZ’”/Aﬂ: RefCell<T> Z:ﬁﬂ:1% Box<T> ﬁ*iﬁ‘]%iﬂ”ﬂ” =]
12— T 58 U & 27 1) i FE A0«

1. FEESSENE, R MEWTPR—A
o —AHZGIH.
o AERBEMAAAZTIM.

2. 51 AUE A R

XETEIHA Boxer> , (EHIF AT ZNEAE T HiERf o T Refcelrers , KEEARARMAEMN T E170 . X T31H,
IR SR, SRR — MR IER R T Refcellets , BSXEHMNL: panict .

£ R IR A 2 (5 FHY R 00 P 2 Ak 3K e R S E T AL R PO SIS I8 AT I RE A, RN 1A 23 B A4
BITERT o G, 7S PR 205 TR R S L A R R 4, IRt IR R HONT Rust KIBRIAMT A .

AR ISAT A2 i FH R RO S AL A2 8 A A3 R UVFRY, T EAT PR I R & PR A R B0 HT, I
0 Rust Z 4%, 2 RAERT I ARDK) — L@ v NA I gl o 0 A RS A B Horp e 44 MR (LR L (Halting
Problem) , JXHH TAASERE, AL A SRR 15X 2 — AMEA BT KA 3.

EON—EE 0T REANTTRER, SR Rust 2 4% AN REE XL PTG SO M S 7, E 7T RESAELE — D IEMIIIER: IR AN %8
ERRTH . WIR Rust TZALEMKIET, HWANTHBA A Rust Frift M ERIIE 1o 2810, W05 Rust IF48 LA HOFE
FPo SXERTRFP SUTRAME, HARWRRKAME.  Refcellers 1ER M T RS AARDE T 5 FHRI, 170 4 3 25 A e B AR AN B
5E (I o

KT Reets ,  Refeelles RAEM T HRLEREG R . WRZREDLIE BT OPEH refcellers , £1FE—MiFHR.
BHARBRSNRIMFHEL LEEF I refceler> HITIRE.

TN NEFE Box<T> »  Re<T> B Refcell<T> HIFMI:

o Reeh> RVFMHFMIRG ZANFIEE: Boxet> Al Refceller> HHE—FITH.

o Box<T> FVFEGBFENPAT AT (B BHRE; Rt NARYAEMENPUT AT B E;  Rrefcellcts £
VIHEBITIFPATA TS (B2 HHRE.

o K9 Refcell<t> RMVFEIBATINPUATAI MG HAGA, FTLAIRATAT DAZERIME Refcellct> HHRATAZMIHN FI&SH
P E .

RN RS AR R IIRATE G TN AR A N, IR R R A A T AR
N EBFI AR ANFT AR A ) A] AR
RO — AN HEIR R A — /N ATAER, ARERTRIME T, fla, N AT A GG 1

fn main() {
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let x = 5;
let y = &mut x;

R ARG, KB BIW TR

error[E@596]: cannot borrow immutable local variable “x° as mutable

--> src/main.rs:3:18

2 let x = 5;
3 let y = &mut x;

|
|
| - consider changing this to “mut x°
|
|

A cannot borrow mutably

SR, 5B OL T AEE R E N BB B e BRI s TOASRAE LAY T, SERHE TR R AN AT AR . 5V
FARES A RIS CHE . Refcellets S —DNPAFANE AT TTE.  Refcellers FFEA ERGTTHE RN, ZiiFashrofs
PR L 38 SOV A8 AT AR R AH B A IS AT N A A (8 R . A RS T X S6 ), 2458 panict AR FH %o

ARFATE I — A LBR G T RIR BT T LUE ] refcellers BB BB IFEEH AT AMRHEZ M.

AT AR P ) F A7) . mock X %

MR E £ (test double) & —MEMHMBEM S, EAAR—DMEIK T BN KA. mock X R HFE LT KN
B g, eANCsRMR R R T 4 CAE AT AT S B2 IE T .

HAR Rust B 5HAWE S PO R e MRS, Rust B G HARE 5 ABFAEAEARAEE N E mock TR IIRE, Al
FATHSLw] LA — AN 5 mock X %75 7 AH R T g IR 45 i 44k

WA EATRZENANI 5 BAVER S —MORIEME SRR R 2, FFARE i 5 SO E R 2 Bk A
AW S B, XAEERT AU TR 7 BT S v APL i A SR BRAR

G R R S R R R, DABATRPR L RS AT 4 ERThf o f FH UM 28 FRORE e DU 30 2 R it Sz 32 T 2 L
fil: FEFPTLUERILR &M E. Bi% email. REFGEES. FEAS TR AKX, NFHELIMEIZMN vessenger
trait B ] . s 15-23 &R T FEARHS:

X441 src/lib.rs

pub trait Messenger {
fn send(&self, msg: &str);
}

pub struct LimitTracker<'a, T: 'a + Messenger> {
messenger: &'a T,
value: usize,
max: usize,

¥

impl<'a, T> LimitTracker<'a, T>
where T: Messenger {
pub fn new(messenger: &T, max: usize) -> LimitTracker<T> {

LimitTracker {

messenger,
value: 9,
max,

}

pub fn set_value(&mut self, value: usize) {

self.value = value;

let percentage_of_max = self.value as f64 / self.max as f64;
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if percentage_of_max >= && percentage_of_max < {
self.messenger.send("Warning: You've used up over 75% of your quota!");

} else if percentage_of_max >= && percentage_of_max < {
self.messenger.send("Urgent warning: You've used up over 90% of your quota!");

} else if percentage_of_max >= {
self.messenger.send("Error: You are over your quotal!");

}

A 15-23: —MEFEME S BOMEZIERIEE, IR L RS & 200 K B s

XEARIG = AN B RAHE — A5 send ) Messenger trait, HIRI—A serr MIATAESIHMIAE R, XRERK
T mock X RPT G ZHMA ML o 53— D EERE D R BATTHZIR LimitTracker [ set_value J¥EHIITHN. FLLK
’335441:1%54] value ?}ﬁlé’ﬂfﬂ, A set_value %/ﬁﬁﬁ&ﬁﬁﬁ%%ﬁ%ﬁ‘]fﬂo Hj?jﬂi%%v ﬁﬂ%ﬁﬁﬂ%/l\ifﬁﬁ Messenger
trait FJEAIFFER) max G LimitTracker , H{EIEAF value (I, THEAIEH RIS MAEEERITER

BAVI TR mock X %52, W send AT SEFRKRIZE email S, HROREEEEMERET .. TLUHE—
mock Xﬂ‘%%ﬁu, HﬂEﬁlJi% LimitTracker , 1}%]?@ LimitTracker El’»] set_value 77—/27 ﬁi‘fa‘ﬁﬁ mockﬁ%%éﬁ&“ﬂ],ﬁﬁ%%
WE . il 15-24 R T —ANMnth 2200 mock X R, AN A AR A RVF:

X441 src/lib.rs

#[cfg(test)]
mod tests {

use super::*;

struct MockMessenger {
sent_messages: < >,

}

impl MockMessenger {
fn new() -> MockMessenger {
MockMessenger { sent_messages: [1}
}
}

impl Messenger for MockMessenger {
fn send(&self, message: &str) {
self.sent_messages.push( ::from(message));
}
}

#[test]
fn it_sends_an_over_75_percent_warning_message() {
let mock_messenger = MockMessenger::new();
let mut limit_tracker = LimitTracker::new(&mock_messenger, )8

limit_tracker.set_value(80);

(mock_messenger.sent_messages.len(), 1);

A 15-24: Z2ASEHL MockMessenger , fEM 8 H AR LVF

AL E LT A Mockmessenger  L5HIMA, H sent_messages FBIN A string I vec FISRICSEME T EIAIL M3
Bo BANEE LT —DRKEE new LUMETIEMNTIHEBIIRITIN Mockmessenger {Ho #2EN MockMessenger I
Messenger trait lz*iﬁﬁﬁmuj‘j LimitTracker Ti%@i‘#/l\ MockMessenger o 1E send ﬁ/ﬁﬁ‘]ﬁ)‘(*, 59&EX4%)\E@/EEJ’E?§§§&
FJEEAETE MockMessenger [ sent_messages FIZKH1,
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FEPRRA, AT T Y LimitTracker HEEAIM value WE NI max {8 75% MIFHEAE. BHE—A
MockMessenger , LMV EFIEKITUE. HEHE A LimitTracker FHALIHHTE MockMessenger K5I FIFI max {H 100. &
fifd FE 80 YA LimitTracker M set_value J5¥, XML T 100 1 75%. EWIS MockMessenger HHCFHIH B 513K M
H—FHEE.

SR, XA R AR

error[E@596]: cannot borrow immutable field “self.sent_messages™ as mutable
--> src/lib.rs:46:13
|

45 | fn send(&self, message: &str) {
[ use “&mut self’ here to make mutable

46 | self.sent_messages.push(String::from(message));

| ANNANNANNANNANNAANA  cannot mutably borrow immutable field

AEEIBEH mMockmessenger FRALRIHE, N send F7VEFREL self HIARIARSIH. FATHARES HH R SR
amut self B, FUNIXFE send MBLHASFE Messenger trait F XH MBS T GEMEZ X WIESOEEE 2 BB
LEEREED .

XIEE WA R ! RATEET Refcell SKABEAE sent_messages , FRIM send FFHEMSIELN sent_messages FFfifi
. 7~ 15-25 BoR T 4K

44 sre/lib.rs

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

use std::cell::RefCell;

struct MockMessenger {

sent_messages: RefCell< < >>,

impl MockMessenger {
fn new() -> MockMessenger {
MockMessenger { sent_messages: RefCell::new( [1) }

impl Messenger for MockMessenger {
fn send(&self, message: &str) {

self.sent_messages.borrow_mut().push( ::from(message));
}
}
#[test]
fn it_sends_an_over_75_percent_warning_message() {
{/>-=snip==
# let mock_messenger = MockMessenger::new();
# let mut limit_tracker = LimitTracker::new(&mock_messenger, )8
# limit_tracker.set_value(75);
(mock_messenger.sent_messages.borrow().len(), 1);
}
}

B 15-25: A Refcelrcts BEMSTEAMEMEHIN AR ZRRIHIL TSN AME

HAE sent_messages TEXIMIZRAYSE RefcellcVec<String>> IMIANFE Vec<strings o fE new BREUPHTE T —A Refcell Rl

%= vector.
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Xﬂ‘:r‘ send 73‘/25‘]%1% /55%‘ /l\ﬁ}#[f)}y? self E‘JKﬂﬂfE%ﬁﬁ, J\X%?‘ﬁ“éﬁ(i%}(ﬁ"]o ﬁdl]tﬁﬁﬁ self.sent_messages ‘:P
Refcell K] borrow_mut F/fﬂ%gj?ﬂl RefCell EF’TEE"JE@E%I#H; X &> vector. ?&%ﬂ[«jﬂﬂk vector B‘Jﬂ@gg”ﬁlﬁﬂﬁ
push PUMEIE RIS R E 2IMHE LS.

o LA B TR S h: T B RIH AR vector A Z AT, FHEPH Refcell HJ borrow LAFRHL vector )
TN

IAETATHAR T UG Refellers , iRIRATHIFE — T & /EFETIER!

RefCell<T> fEIZATH s & fit HI LI

MOVEA AR ARG B, BAT B & Ml enut L. ST Refcellet> K, MWE borrow F borrow mut 7
12, XJBT Refcell<T> %4> APIF—370. borrow J7iEIR[E] Ref REIFIRGEFEEN, borrow mut J7V2IR[A] Refmut 7Y
HIEReREr o X NRALELSZIN T peref FTRARTLAMAER S| X 15

RefCell<T> LM ATH ZDAEENN rRef AT Refmut AEIREN. TR borrow , Refcell<t> NFIGBNIMA T AR ME 1T
BN—o 2 ref {HBEFFERENS, AnlBEHTEOE—. SAZHER MU —FE,  Rrefcelict> TEALMIEMER LA
AR B — AT AR

R TRAT 220 S X Ee R, AR LS| BT B PRI £ 1R, Refcellers MISEILAEIZATIN panict o 7~H 15-26 JE7R T 07N
1 15-25 ' send SEELRIMERRL, X BEATHR ZWRTEA IR IR AU WS T 22 5 UEBR  Refellcrs AW RAERZ
AT IR A

X441 src/lib.rs

impl Messenger for MockMessenger {
fn send(&self, message: &str) {
let mut one_borrow = self.sent_messages.borrow_mut();
let mut two_borrow = self.sent_messages.borrow_mut();

one_borrow.push(String: :from(message));

two_borrow.push(String: :from(message));

il 15-26: FE[Rl—AE R AU AT 5| FH SR Refcellets> panic

ﬁiﬁﬂ borrow_mut JE[EE@ RefMut %ﬁ%j’ﬁﬁﬁﬂ@.? one_borrow ’;E%o %%ﬁﬂ*ﬁﬁ%ﬁﬁﬁ:’}gi two_borrow QUET%#
AT . X SEMAFEERBR @A A, XRARVR, WREAT RN, e A G EmERE, A
T2 2

-- tests::it_sends_an_over_75_percent_warning_message stdout ----
thread 'tests::it_sends_an_over_75_percent_warning_message' panicked at
'already borrowed: BorrowMutError', src/libcore/result.rs:906:4
note: Run with “RUST_BACKTRACE=1" for a backtrace.

7] LA FIACHY panic F1{Z 2. already borrowed: BorrowMutError o IXABAfAE Refcell<ts WIMAITEIZAT A AbEEIE f A FH AR 175
Do

FEIGAT I A1 3 A8 FH R T AN 4 6 I SR R R T A R A5 A e R B R ELEA A RESAT B A I A
Ko T INTEISAT N T AR S IS R T 2 B> B RE T MR REAETT . JRT, (EH] Refcenn fEARFE R i AAT
B BN SR gn S BT E B AL R mock X RSO RE. BEARAHE, HRBRATAT LR refcellcrs KIK
P L3 LS R RESR L SE 22 IR DI RE -

g4 Re<T> 1 RefCell<T> RINA A0 IR E H
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RefcellcT> I—ANMHIAILRYE Reer> 4iE. EIZ—TF Rreer> RUNAHREIEG Z MG E, AR GERRAEHE A
AR WRA —AMEAE T Refcellets B reer> BIE, BUATUMERIAZ A E I B AT DMESE 1!

flan, EIHZRB 15-13 HI cons list BT THAEH] Reet> 2 ANFIRILZ S —AFIRKITER . B Reers RAFHAA]
AAH, FrA— BRI T XEIIREERAREN. BRI refcellcrs FKIRBBUFIRTERIAE 1. =4 15-27 JER
TS cons EXHEA refcerrers , FATHAVFBBITH IR HUET

A 44 sre/main.rs

#[derive(Debug)]

enum List {
Cons(Rc<RefCell<i32>>, Rc<List>),
Nil,

}

use List::{Cons, Nil};
use std::rc::Rc;
use std::cell::RefCell;

fn main() {
let value = Rc::new(RefCell::new(5));

let a = Rc::new(Cons(Rc::clone(&value), Rc::new(Nil)));

let b = Cons(Rc::new(RefCell::new(6)), Rc::clone(&a));
let ¢ = Cons(Rc::new(RefCell::new(10)), Rc::clone(&a));

*value.borrow_mut() +=

("a after = {:?}", a);
("b after = {:?}", b);
("c after = {:?}", ¢);

TNl 15-27: 4P RecRefcell<iz2s> BIEEAT LMEILM List

XHEAE T —A Recrefcellcizz> SEFIFHABEFIEA R value FUMEZ FEEVIN . BHL o FHESE value 1 cons
RABIET —A List o T value PME a A value #HBREPHIEHANFM s BIFTER, MALEITERM value
@ﬁ]@] a gi%ﬂ: a Fﬁﬁﬁ value o

BAVEHIR 2 BB reer>s RFEUAQRETIEL b M B, MABATLISIH o, IEAURE 15-13 —Hf.

—HEIETHE a. b Al ¢, BAVE value WIMEDD 10 NIEFT value T borrow mut , X B T3 HE L
HIEEfMLI HIIEE (< - BEMFREET 2 7 KMEIH rReer> DEREUILAIN Refcellet> . borrow mut J7iEIR[H|
Refmut<T> FTREFRES, T LIKTHAS AR 51 FH IS BT HAE L e B

BAWTEIE a v b M ¢ W, ATUBRIMATEIA R SUS HIE 15 AR 5:

a after = Cons(RefCell { value: 15 }, Nil)
b after = Cons(RefCell { value: 6 }, Cons(RefCell { value: 15 }, Nil))
c after = Cons(RefCell { value: 10 }, Cons(RefCell { value: 15 }, Nil))

RRAFFIIYE BN Refcerrers , FATAT LA —ARM EAT AN List , ALFTLUER Refcelrers HRALH
HR AT AN T I RAE TR EHME U o Refcelret> FIBATIN A TR AL 25 th i SE R BT S Tt B dl e 4, T HL A
e T A Mk R SR M R A 5 M ) R A

Pk A HARSR AL N BT AR PRI 28 Y, BEAN cellers , BALEEAL ( Refcellets ) BR T AHILIRAENEMEISIH,
AL VAP L cetners o IBH mutex<t> , HIRMHALRER ZEMNEA N, T—Bif kSR ERNE. HWEE
P PR SRR IBCEE 22 415 AN R 28 0 2 [ ) X
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51 63 5 A7t

ch15-06-reference-cycles.md
commit cd7d9bcfb099c224439db0ba3b02956d9843864d

Rust FJ A7 2 A RUEAEE HE DL BAMAHIERIE WA LBIE N AE (BFRy WAEIEEE (memory leak) D 5 {HIFARA
FRE. SEATINIEE G A AR T AN (R AE G IR 4 B SE 5 — FEON Rust IOERIEZ —, X MR A7l R 1 Rust 00N
RENAFLAER . X — R B reer> 1 Refcelrers FHill: AW REX QIR MBI M LI KT X2 A A7
WEE, FOARE—TIK S AR K E BRI T 0, HEWEAZEHASHEF .

fill & 51 A A

EBRATVEE 5 G R I R A B AR IR e e AR ] 15-28 T List MR tail J5VARIE OTHA:

A 441 sre/main.rs

use std::rc::Rc;
use std::cell::RefCell;
use List::{Cons, Nil};

#[derive(Debug)]
enum List {
Cons(i32, RefCell<Rc<List>>),

Nil,
}
impl List {
fn tail(&self) -> Option<&RefCell<Rc<List>>> {
match *self {
Cons(_, ref item) => Some(item),
Nil => None,
}
}
}

NFl: —NFRL Refcell [ cons list 7B X, IXFERTLMEEL cons BRI AT SIFH I ELHE

KHERH TR0 15-6 1 List B XA —FEAE. BAE cons AN “ANIJTHER RefcellcReclist>> , X EME AT
1o~ 15-19 IEERESAZEL 132 FUME, FRAIFEEEEIEIL cons MAFTIEIRIM List o XEERINT —4 tail HFiEkK
FAERATEA  cons  Jl 53 (B U 1) FL 28 — T

FERB] 15-29 N T —A main PR HATH TR 15-28 FE o XERIE o FRIE T SR, —MER
a PHIRE v FIE, BEBS o HFIRER o« TWFIR, XSOE-ATIHER. EXANIREOZANMCES
println! lg‘/‘ﬂﬁﬁglﬁﬁﬁ’i&c

Filename: src/main.rs

# use List::{Cons, Nil};
# use std::rc::Rc;

# use std::cell::RefCell;
# #[derive(Debug)]

# enum List {

# Cons(i32, RefCell<Rc<List>>),

# Nil,

#}

#

# impl List {

# fn tail(&self) -> <&RefCell<Rec<List>>> {
# match *self {
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Cons(_, ref item) => (item),
Nil => A

¥

H* o # OH H #
-

fn main() {
let a = Rc::new(Cons(5, RefCell::new(Rc::new(Nil))));

initial rc count = {}", Rc::strong_count(&a));
next item = {:?}", a.tail());

o o

—~ ~

let b = Rc::new(Cons(10, RefCell::new(Rc::clone(&a))));

rc count after b creation = {}", Rc::strong_count(&a));
initial rc count = {}", Rc::strong_count(&b));
next item = {:?}", b.tail());

~~ o~ ~
c o o

if let (link) = a.tail() {

*1link.borrow_mut() = Rc::clone(&b);

("b rc count after changing a = {}", Rc::strong_count(&b));
("a rc count after changing a = {}", Rc::strong_count(&a));

// Uncomment the next line to see that we have a cycle; it will
// overflow the stack
// println!("a next item = {:?}", a.tail());

Bl 15-29: GUE—ATIHIFERR: WA List EEAHTE R

XHEATE o PEIET A re SEHIRIEHHIUEN s, vi1 [ st (. HEETE o AT HREEME 10 f1iE
r”—,‘ﬂ?% a M List E’]%*/I\ Rc i%o

RJE, B a AR o TAR w1, XEREIE T —MEF. ARHEMH tail 7 a P refcenr KITI
Hﬂ: ﬁﬁkj\ﬁi link I:F]o Tﬁ%Tﬁ)ﬂ RefCell H(J borrow_mut ﬁ/f’{%/ﬁ\:fﬁy\ﬁﬁi Nil El@ Rc 1'%6&?‘7 b EF’H':] Rc o

WERGRFFROG Y printint ATVERIFIZATAE, BT

initial rc count =1

next item = Some(RefCell { value: Nil })

rc count after b creation = 2

initial rc count =1

next item = Some(RefCell { value: Cons(5, RefCell { value: Nil }) })
rc count after changing a = 2

Q o o oo 9 O o

rc count after changing a = 2

WULERH o BUEONER b 25, a M b TEAEK re SEERSIHTECN 2. £ nain B4R, Rust 22 ERE
F b, X2fE a2 M b R THIMGIHVEEOR

SR, B a UBRSIH o P Re R MUSIATIEUR 1TIARZ 0, FTEL re 7EME LIMNEASH LS. HAFRH
NSO 1 ks 8

NTHERZI R, FAT6IE T DA 15-30 Frosi 5 a3
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10 b

K 15-30: 53R o M1 b AEULTELARIR AT S HITESR
WERBUGH RS  printint FVEBIFZITREF, Rust 222 TEIE o $61W b $RF o XFERIPEF ELBIRRER ! -

RAMFFE RG] T, G T SRR RS ZIES R T o RAMEF SR SR N R AR 7 R
PEA AT TR Z AAEIF AR ), XA SN2 T ZEEAAT, JH A RERIS RGFE RSO A7 At
.

OIS HIEH AR S, BHARAI G, WRIRE A reet> 1) Refcellets BB EL G T A EH A5 H
THEURTY, 35 55 /N RIR A TR — A SR ARTCIEAR 2 Rust HARMIREAT. QRS HMEAZ—MEF LI
WA bug, IRROZAEH BB ARGV o A IAR AR T R R (S R A SRR /M

T3 MR TT 52 B A SRR G5 A — L8 5 A P A AN 75— ST . ik, (R B — 2 T UK R R A —
SRA AR R, TRAAPRRA ENER B LS. R F] 15-28 1, TATERAE cons HUAHIA IS
Ry VBT ARG ATRER . IERATE R — D HARES S i KB G T, WIS TEr A B R —
AN BT S B IR T

BRG] FHTER: B Re<T> 25N Weak<T>

FIHATALE, BAIELBRTHA Re::clone £ rRe SEHIAT strong_count , Fll rc SEBIHAEH strong_count A 0 K
Ao E . WArLUBIE A Re::downgrade FHA&H re SLIIHI G| FREIEIMER) 9551 (weak reference) . ¥
Rc::downgrade 23155 weak<ts FAIMIEEETRE. AFEITH re ZHIH strong_count MM, Y Rc::downgrade <344
weak_count fl—o Rc FEEUHTH] weak_count SRICKHAEZ DD weakers HIH, FUUT strong_count o FIXHIET
weak_count LT THECH O BLAEME Re LIS EE .

SR AARIFILE re SEHIRITIH. S93IHIFAMERITE R R ARG RS RIPERE, BEOMERSIA T 5551
PEFR— BT K A 51 RSO 0 BT

A weaker> SIFAMMEFRECEAWEF T, NTHH weaker> FrgIAINME, FATLIHRILETIRAE K. SULrr LA
Weak<T> iﬁﬂﬂ"] upgrade 7:7/23, J\i/—&\@@ Option<Rc<T>> o ﬁl—l%‘z Rc fﬁﬁ*%ﬁ%ﬁ)ﬂ\ﬂ%%% Some ﬁl—l?EFi Rc E‘g\:%ﬁ%ﬁ
MEEFRZE None o AN upgrade IR[EI—A> option , FATHH(E Rust X4EFE some Al none FITEIL, FFHASEH NI
ikt
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PER—AT ARTAEM—ANRETREITE RS — B 512, BT 00— AN FETUREE 7 TR QIR 454 .

QMBI S5 WA 7455 Node
LAV ML Node BT FATELN 132 (RIET wode {H31HINLE MU TP

A4 sre/main.rs

use std::rc::Rc;
use std::cell::RefCell;

#[derive(Debug)]
struct Node {
value: 132,
children: RefCell< <Rc<Node>>>,

AV ERED Node A HTGEAT, [N 175 BEACE /] MIA A4 DME AT LB RV A T At vee HYTIRIZEZYH
JE X RecNodes o FATIEAT EAEHILANLS R T45 50, FTEL chitdren 1 vec BBUHE T Refcenl o

Bk, MR g SCREIE AN tear MHFAME 3 HIBA TE5SM Node SEM], FN55—/ N 1{H 5 FFLA
leaf YTENT-45 S HISEH] branch , WI7RA 15-31 Fis:

A4 sre/main.rs

# use std::rc::Rc;

# use std::cell::RefCell;
#

# #[derive(Debug)]

# struct Node {

# value: i32,
# children: RefCell< <Rc<Node>>>,
#}
#
fn main() {
let leaf = Rc::new(Node {
value:
children: RefCell::new( [n,
s

let branch = Rc::new(Node {

value: 5,
children: RefCell::new( [Rc::clone(&leaf)]),
D
}
ARl 15-31: QIERAE TH R leaf SEMILL leaf TENT SR branch £

ﬁiﬁﬁ%? leaf ':F‘E"] Rc }Hl%ﬁ?’j—:T branch ‘:P, JX%’L”*% leaf EPE’(] Node fﬂ?‘fﬁﬁﬁ\ﬁﬁﬁ% leaf *ﬂ branch o H]
L)ﬁﬁ branch.children }J\ branch EF‘%E?% leaf Fﬁ%/ﬂ}\ leaf @J branch - leaf &ﬁ@u branch E(JGHEHEJ"JFZ:%H
Lﬁ_’fﬁ]‘ﬂ]*ﬁg_;{iH%o ?‘ZAI]%% leaf %ﬂﬁ__ branch %i‘é@égf—io

BT BA ) 51 H

NTAEFEE AR, FEIE Node ZFRE X HIBIN— parent FBL. FEZ parent MIEBIBIZZM 4,
1|]%H5§E$§E@,é‘ Rc<T> » ﬁﬁ# leaf.parent «I%LE\TE‘FH_J branch ﬁlﬁ branch.children é\@‘é\ leaf E"]Taﬁ“, ﬁ’%ﬁﬁh&
SRR, 2RI strong_count FKIZEHAE N 0.

PSR M REBFEEA KRR, REANZME TR WRRE R ERT, HTHAMMZEET. R T4 R
ARZIHHR L MREF TG, KGR NIZRREE. KIEZ5S5 1!
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Fﬁu parent Tjtiﬂq Weak<T> %iﬂﬁ'ﬁK% Rc » ;E—Qh%%i% RefCell<Weak<Node>> o Im?’f Node é’é*@%%}(ﬁ@%{%ﬁi‘i

444 sre/main.rs

use std::rc::{Rc, Weak};
use std::cell::RefCell;

#[derive(Debug)]

struct Node {
value: 132,
parent: RefCell<Weak<Node>>,
children: RefCell< <Rc<Node>>>,

X
XHE, —EE RN B L AREE R, (B A EE . FER) 15-32 1, FRATEEHT main SRAEHDETE LLME 1ear
&5 53 m] LA R HALEE A

444 sre/main.rs

# use std::rc::{Rc, Weak};
# use std::cell::RefCell;
#
# #[derive(Debug)]
# struct Node {
# value: i32,
# parent: RefCell<Weak<Node>>,
# children: RefCell< <Rc<Node>>>,
#1
#
fn main() {
let leaf = Rc::new(Node {
value: 3,
parent: RefCell::new(Weak::new()),
children: RefCell::new( [n,
s
("leaf parent = {:?}", leaf.parent.borrow().upgrade());
let branch = Rc::new(Node {
value: 5,
parent: RefCell::new(Weak::new()),
children: RefCell::new( [Rc::clone(&leaf)]),
s
*leaf.parent.borrow_mut() = Rc::downgrade(&branch);
("leaf parent = {:?}", leaf.parent.borrow().upgrade());
}
NI 15-32: —A 1eaf ZiN, HIMETRIMILAZLE S branch [ weak 51

QI 1eaf L5RIRALTIRH] 15-31 thINfTEIEE 1ear S500H1, BRT parent TFERAPIAF: 1ear JFIRRIARE R, P
DABRATHOE T — A0 weak 51 HISEH.

BEET, f—'l%f'iﬁﬁﬂﬂ upgrade FTESREL 1eaf RIS EE 5 5] FHI, %‘%?U*/I\ None ﬁo ﬁﬂ%*’l\ println! iﬁﬁﬁﬁﬁﬂ?:

leaf parent = None

AN branch ZE R, HASHETE A weak HIH, BN branch AL M. leaf ISAMEN branch HI—AT45
Mo —HAE branch PEHT Node M, HIATLME 1ear MMAMEIRITRL MM weak SIH. RBRMMT 1ear th
parent ?&EE"] RefCell El(] borrow_mut ﬁ/iv Tﬁ%’fiﬁﬁ? Rc::downgrade ﬁjézﬁzﬂ%})\ branch Ll—'E]':] Rc 15@']@?*4\*5
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ﬁﬂ branch E@ Weak %I;ﬁo
YFHKITEH 1eaf BIRE NN, EX—UESBEFT branch [ some fH: HTE 1leaf ATLAVTMIHARLE ST ! 44T
EVEY 1ear W, FRATHEES 1 A17Rf] 15-29 A2 SEBUE HITEFR:  weak FIHAITEIN  (Weak) :

leaf parent = Some(Node { value: 5, parent: RefCell { value: (Weak) },
children: RefCell { value: [Node { value: 3, parent: RefCell { value: (Weak) },
children: RefCell { value: [] } }]1 } })

&ﬁ%Bﬁﬂﬁiﬁﬁﬁi@%ﬁﬁﬁﬁﬁ%%&ﬁﬁﬁi%lﬂﬂﬁ%c lX*ﬁiﬁﬂU\U\XJ”u/\ Rc::strong_count ?Fﬂ Rc: :weak_count lﬁ]ﬁﬁﬁgg’é
REH.
ﬁj}%{)@ strong_count ﬂ] weak_count EI/JEQ/E

ERATEL IR T —ASH N ERIE IR branch PRI, SRMEE re SLBIH strong_count 1 weak_count 1H
HIB . XA branch BIEEFIESIFVE M BN SR A 4 X EAE R URE 15-33 Fis:

A 441 sre/main.rs

fn main() {
let leaf = Rc::new(Node {
value: 3,

parent: RefCell::new(Weak::new()),
children: RefCell::new(vec![]),
s

println!(
"leaf strong = {}, weak = {}",
Rc::strong_count(&leaf),
Rc::weak_count(&leaf),

)s

let branch = Rc::new(Node {

value: 5,

parent: RefCell::new(Weak::new()),

children: RefCell::new(vec![Rc::clone(&leaf)]),
1

*leaf.parent.borrow_mut() = Rc::downgrade(&branch);

println!(
"branch strong = {}, weak = {}",
Rc::strong_count(&branch),
Rc: :weak_count(&branch),

)5

println!(
"leaf strong = {}, weak = {}",
Rc::strong_count(&leaf),
Rc: :weak_count(&leaf),

)

println!("leaf parent = {:?}", leaf.parent.borrow().upgrade());
println!(

"leaf strong = {}, weak = {}",

Rc::strong_count(&leaf),

Rc::weak_count(&leaf),
)s

7l 15-33: 7E A EAEFIIREIEE branch Ik A GRS 51 F T 4L
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—HAIET 1eaf , H re HIERIIATECH 1, 355IHTECN 0. ENEIERETAIE T branch J15 1ear FREL, Mt
B branch A re HISRBIHTECN 1, $851HHECN 1 (BN 1eaf.parent iEIL weak<t> FEIA] branch ) o XH 1eaf MY
s FHTHECN 2, BRCAIRAE branch 0 branch.children "HEAFE T 1leaf M re WD, Aid§55 HITEWIA A 0.

BN EAE RIS AT, branch BITAEMER, HURSIHITHEORD N 0, FTELH Node HiEFF. HKHE 1eaf.parent HIFITFIH
15 Node RBEWEFTLR, FTUATFBA P EATAT A A7l F7 |

URAE AR A AR 2RV 1] 1eaf HORES R, SPHAIGE] None o EFETFIILRE, 1leaf 1 re HIFRTIHTHECN
1, $95IHHEC8 0, BUATAE 1eaf SUZ re ME—MIBIAT .

P X B OB R R AN ET re M weak DUSCEATH prop trait LB e JEILTE Node 5B L HPIREM T4 M
FIREE IR RN A weaker> FIH], FRBEUEAIA QG mURI T4 s L MR X 1] 51 F T AN £33 B 5 ) A 3R A0 A A2tk 2
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ISEe

R EREE 1A BEAR A SRAUL A R T Rust H LS FIBRAPTREERIPRE S B . Boxe>s A —DERIIIKN I
[ ECAEHE E B . Reers 103 T HE EEURIN ST BER DME R LA 2 DA o Refcelrers AL ARSI AL T
—ANATUA T 24 7 BN AT AR S ARE R  BE U N BB RE (RS8R, 8 A7 IR T A 2 86 I A6 2 £l P UL

FATIENG T Ht TIR Z B RETREFTHAREIK trait peref A1 prop o [AIFTIRZR T it N MR 10 51 FITERR, LU &t el {s FH
Weak<T> SRIBEGHEAT.

AR B N AT T RAOGER I A B IR S ILR B AR REAR BT IS, 1 IRIEE “The Nomicon” SRIRHUE 26 M HIE
B

o

FROR, AEIRATRIR Rust KR A BADR 222 2 B — LB A IFACH 3 B & RER .
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TRIFFK

ch16-00-concurrency.md
commit 90406bd5a4cd4447b46cd7e03d33f34a651e9bb7

AR A H AR Rust A — AN FEEHFR. H&RKWFE (Concurrent programming) , AXERFLFF A [FH 55 #H
HMSLHHAT, 0 HFATHFE (parallel programming) AEFRETFAFIE > T FB AT, XPHANESBEE THEALECREZ 1)
FIFH 2 B BEEREE, BT HEER, EE LT gmiE— AR MRS B : Rust 747 BB RN AR
X

H2A], Rust FBAA B R P17 % ARG 10 IR 1) B A 20 90 T BEAS R 7 i REx F B o BB I o) (K982, FATBA R LI
ARFIRH RGRE— RIRRNAT L4 A IR MBS A 7 TR L s Sk pra BURZE AR 2, Rust 1R 2 3 R EHR AR
R GRPER AR, MEHEE T A R Bk, MEGAE TR KR (e 2R U AT 9 & bug HBLIAEE TSI, Rust SR 44 1%
AN TEA AR B LR ) R AR5 2 o DRIUL,  RTT AZE R R I 1A AS R AMEFR B B4 = IR RS S ARG . FRATI4E Rust
FIX—# e T — A5 IR (fearless concurrency) o FoHEFFR S RMIACHS % H BLE 5 10 bug FERT LLERFA S5 A4
BEFHOE5NHH bug.

WA TSNS E, RAERZ HBIEANH R, AR EMERGX RN (3D 7. WRXE—AREET
JERAETGHTI, WATE ESEIET. X TAR, JIATRBGERN, W& FATRAN B9 R (8D It
7o
IR 28 5 IR AL H A B 3 K i J R AR s 0 AR W B R . BN, Erlang B & RN BALS I R IhEE, BREBHAR
EMAELRMLZRENTIE W TREEST R, KLU RO T HR— SN, FoyESiE s i
T E SRR T AT — L SR e N B o SR TN T 218 5 W ST SR SR AL AR AT AT 25 52 155 0 T A 5 e v P A e LG i
BRI G . Kk, Rust 3247 200 TH, DIRFG SERREHLAN T R 177 2R A il R .

T REA TR ZE K B A 4

o U] G LRFR R RIS B AT 2 BT

o WHEME# (Message passing) FtK, HHidiE (channel) #FHRIELEMfLEHE .

o JLEURA (Shared state) FJk, FHrpZALFETT LLVF 10 [F)— 8

o sync Fl send trait, fATTARVF Rust AR PRAERERE Y R B 7 58 SR ANARUE R R L 28 B o
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch16-00-concurrency.md

382



it FH 2672 [F] I 12 47 A D

ch16-01-threads.md
commit 90406bd5a4cd4447b46cd7e03d33f34a651e9bb7

TERTPIARERAE R G, AT RIRILGIZ T T — 2 (process) 1, #AF RGN FTETR LA, ERFN
B, WAL 2 A RIS AT RIBNL RSy o XANSATIXEEM ST TR > I THREAR RN ZRFE (threads) o

R PRI 2 DN RRE T DA RE . BRONAE R T DRI 64T 2 MESS, AR Mg inEert. POV
[FIRZAT ), P AICIETSE CRUEAS R 2R P A ACRS B PRAT IO 3% 2 S B30 S S i)

o FHHIRA (Race conditions) , ZANEFE LLA— UG 1 inl B 5 55 i
o JE8i (Deadlocks) , WANZRIRAR FLAERe 742 b PR iRA B 0E, X FHIEEN14k8:E1T
o A RAAERE GO HAME LR & EILAME Z 1 bug

Rust XA H AR AN . AL A2 488 B R SOM AR AR SN, TR H TR AR 45 # th A A T-i8 47
THREENER .

AT A AR ITEREIARE . IR RIERGIRA T OUEH LR APL. XA hgnAEiE 5 R R(E RS AP 61
RARFRRBBAYG B AR 1:1, —A> OS RFEX B —AME T L&AE

REZFWITIE IR T A O RNATRSEI . MG S RN ETIRPAR N R (green) 4R, HASKELRBRENIES SER
FHCE OS LR HATEANT. Ak, SFEORFEBERHCN MoN B v NMRERFENR v 4> 0S &fE, KB v Ml
N ADBARTE

BE— M HAUHAN S o T Rust Rt B E A IE RIS AT SCR . BATHZ — 4 NIk
TP E A AN S

FE4HT BRI, B AT RE RSO e S I HE E B S RO XA B AR R AR RN, AT
AEARC IG5 # oA — E MRS AT . v, WE AR —NES “BCRBITNT, —BEWE <NB T, N
HEEAT I A AT REA L BARBAE T /i ikl i, AR S TAEE L LR 0h 5SHMIEF M. BRRME
B WA AT B SRR EUE Z T ARA A R, HS2 Rust 75 BB LA IBATR, FEAT RER SRR T A9
WH CIEE, XA,

o

Wi, HAEARL

SO MiN BRI F IS 4TI R PR L 2R . Uik, Rust SrEfE R4 1 101 ARSI, X0 Rust /2101
PEJZRIE S, FTLVE IR crate SEHL T MiN ZRARMEAY, S SRAR T FEA A VM RE SR M U9 20 BE L R R R A AT 4 TR AIR
BRSO A

BAERATYI A T Rust T AR A ATE SO, AEIRATIT AR R R G0 (8 HI b e 2R SR AL RO R SSH) APT TR

{fF spawn Az HZ&FE
NTOE—AFLERE, FEWH thread::spawn HREGFEE—AME CGET=ZFEITHA) , RESHBELHLEE
ATHIARND . 7R 16-1 W BIF-7E T LRARFTED 1 — LE SCANT 59 — L6 SCAR N BT 2R FE 4T B0

444 sre/main.rs

use std::thread;

use std::time::Duration;

fn main() {
thread: :spawn(|| {
for i in 1.. {
("hi number {} from the spawned thread!", 1i);
thread: :sleep(Duration::from_millis(1));

b
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch16-01-threads.md

for i in 1..5 {
("hi number {} from the main thread!", i);

thread: :sleep(Duration::from_millis(1));

B 16-1: U —NTEIREE WA RSETZRE, HE EARITBHEA A

oy

ERZARER G, AELBRERN, PR, MAEHLRBRITEE. XA K4 A BRI
AARE, ALERE EHRRGIZF:

hi number 1 from the main thread!
hi number 1 from the spawned thread!
hi number 2 from the main thread!
hi number 2 from the spawned thread!
hi number 3 from the main thread!
hi number 3 from the spawned thread!
hi number 4 from the main thread!
hi number 4 from the spawned thread!

hi number 5 from the spawned thread!

thread: :sleep I S ZGRE 12 L AT —/NBURTIE], X & Se P HLA AN A D ZRFRIZ AT . IREBLRFE T RESREUEAT, AIIFA
PRAEIE: XAKIERAE RGN R LR . 7EIX L, RZRRR S SBITHY, RN QAR AT EE N TR RISk &
FEMERATE VPR LRRITEES] 1 5T 9, EAEELRAHRZATH RTINS T 5.

IRV AFE R T ELRER M, SBCA N ILESITE IR, ZulE N range FIEUERIGMIRIE R A VIR =

M join ZEAFPITALAESS

HI T ELARLE A, w6 16-1 PRI R R A e 3 R AAOH 24 fs, BB SLPRIRUEH i e 2T . HR
RIE T IV RAE LR AR B AT RO |

A RAEIER  thread: :spawn PRI [ (B A A7 AE AR B P o8 SBT  RAR B/ IRE AT B 8 A AT IR

B, thread::spawn [FJIR[A{HEZRTL L JoinHandle o JoinHandle & —/MHAFTAIME, L6 HAR join HER, B2
ARG R 16-2 7R T i RG] 16-1 XA BRI ZIRR Joinkandle FEIHH join SKARIRHTELAEAE
main iR ATEHEAT

XA 441 sre/main.rs

use std::thread;

use std::time::Duration;

fn main() {
let handle = thread::spawn(|| {
for i in 1.. {
("hi number {} from the spawned thread!", i);

thread: :sleep(Duration::from_millis(1));

s
for i in 1..5 {
("hi number {} from the main thread!", i);

thread: :sleep(Duration::from_millis(1));

}

handle.join().unwrap();

] 16-2: M\ thread: :spawn 1RFE—> JoinHandle DAHAIRIZZRFRREWIZITEL
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LI handle f) join ZFHZE X HTZME H ] handle PR INEFELE R . FHIE (Blocking) £ WA FHLIEZZRE AT
TAFBURH . BOARATE join WHIMUE T ELFRM for MBIRIG, BITRH 16-2 Blizsx R BUIXFER I H

hi number 1 from the main thread!
hi number 2 from the main thread!
hi number 1 from the spawned thread!
hi number 3 from the main thread!
hi number 2 from the spawned thread!
hi number 4 from the main thread!
hi number 3 from the spawned thread!
hi number 4 from the spawned thread!
hi number 5 from the spawned thread!
hi number 6 from the spawned thread!
hi number 7 from the spawned thread!
hi number 8 from the spawned thread!
hi number 9 from the spawned thread!

EHANERETREZBPAT, PEELESHET handle.join() A SR EHBH @ ERIUTEE.
AN EFATEFEWR handle.join() HBENE] main T for fEHRZHISKAEF 4, WTF:

XA 441 sre/main.rs

use std::thread;

use std::time::Duration;

fn main() {
let handle = thread::spawn(|| {
for i in 1..10 {
("hi number {} from the spawned thread!", i);

thread: :sleep(Duration::from_millis(1));
3
handle.join().unwrap();
for i in 1..5 {

("hi number {} from the main thread!", i);

thread: :sleep(Duration::from_millis(1));

FARBRERARPRLBERAT R EZ G ATHRPIT for 0¥, FTUUHASZE NP, W FFR:

hi number 1 from the spawned thread!
hi number 2 from the spawned thread!
hi number 3 from the spawned thread!
hi number 4 from the spawned thread!
hi number 5 from the spawned thread!
hi number 6 from the spawned thread!
hi number 7 from the spawned thread!
hi number 8 from the spawned thread!
hi number 9 from the spawned thread!
hi number 1 from the main thread!
hi number 2 from the main thread!
hi number 3 from the main thread!
hi number 4 from the main thread!

RIS IE— T4 soin MO T LR — M SMAFLR BFRETT .
445 move MHH
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move PHEL, FATHARE F=HMEMRIT, HEFE thread::spawn —iHH, FAERVFRAE—NRESHHE S
— AR E .

St =R PRE] < RBA A B S P LRI AR B E A AL, W BAESBOURATER] move KRBT . XIS
FEXKG P A% I 2 B 2 P LUK B 3% s BB 2 v i o Se . 7

PR ARG Z&RE, PrUAERATT 16— R A PSR HE N .

BRG] 16-1 hi%i$4 thread::spawn I ELIFRAIEMSE: A LR R AN T E AUE T RS N T
FERT LA IR B T RN EEE, FERELRENAORNEFERE. w6 16-3 Rom T — =l L4 ol
A vector I TR LRERIBI T, ALK ATGEARTIE, WFHR:

444 sre/main.rs

use std::thread;

fn main() {
let v = vec![1, 2, 3];

let handle = thread::spawn(|| {
println!("Here's a vector: {:?}", v);

bs

handle.join().unwrap();

A 16-3: Z2RAE Ty — M ERAR A ] ELAE R vector

lﬂ@;’fﬁ}'ﬂT Vo Fﬁ%l?ﬁ@%ﬁ%’ft \Y #ﬁﬁﬁi?ﬂlﬂ@%ﬁﬂ‘]*ﬁﬂﬁc 7‘3 thread: :spawn E*’l‘%‘ﬁéﬁﬁﬂfﬂ@”fﬁ’l\lﬂ
i, FrCARTLATERTARAR P51 v o AT 4 B A0 0, BRI TR

error[E@373]: closure may outlive the current function, but it borrows “v-,
which is owned by the current function

--> src/main.rs:6:32

|

6 | let handle = thread::spawn(|| {
| AN may outlive borrowed value “v°
7| println!("Here's a vector: {:?}", v);
| - v’ is borrowed here
|
help: to force the closure to take ownership of “v' (and any other referenced
variables), use the “move keyword

6 let handle = thread::spawn(move || {

AAAAAAA

Rust 2 #EWT 03 v, BN printimt AFE v M5IH, WEZWEN v . RTXAE AR Rust AFITEXA
WERARSPITZ A, UL v KISIHES -BEEX.

B 16-4 fRoR T —A v BISIHRA AT REA A R 5t

444 sre/main.rs

use std::thread;

fn main() {
let v = vec![1, 2, 3];

let handle = thread::spawn(|| {

println!("Here's a vector: {:?}", v);

b
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drop(v); // oh no!

handle.join().unwrap();

Bl 16-4: —ANBEAMERLRE, SR —NE LR PR ERRGI v

RBARLFT LUEAT, MR R N AT R & L 2B e RIS B IR e R BA N BAT . Bl e mNima —1 v 15IH, A&
BB ZIMAEMN T LEIHEH drop EFT v o WEIFELITTHIAT, v OAEAERK U HtHZT
Ry MR, KRR T

NSRRI 16-3 Mg ERTR, FRATHT LAWY R R (5 B AL

help: to force the closure to take ownership of “v' (and any other referenced
variables), use the “move™ keyword

6 let handle = thread::spawn(move || {

AAAAAAA

WA nove JREET, IRATIRMI ORI HEMITAR, TARER Rust HEMre Mz HHE. =6
16-5 IR Xl 16-3 AR B, X 7T LU BEIRAT I U 16 91847 -

X A444: sre/main.rs

use std::thread;

fn main() {
let v = [1, 2, 3];
let handle = thread::spawn(move || {
("Here's a vector: {:?}", v);
s

handle.join().unwrap();

71 16-5: ] move SR 55 i SR HX 5 FH (¥R ) BT A AR

IAITER] T move AL, Rl 16-4 th BRI T drop UG LA AWE? AERE, BATSE RG] 16-4 2=
BT BT A E R R R BT R RERAE A B R AT R AR EIEIN move , K48 v BEhEMAGRIEH, W
AN RETE F R P AT drop T o FRATTSAF RN T AN (45 PR -

error[E@382]: use of moved value: “v°
--> src/main.rs:10:10

|
6 | let handle = thread::spawn(move || {

e value moved (into closure) here

10 drop(v); // oh no!

I
| ~ value used here after move
I

= note: move occurs because “v' has type “std::vec::Vec<i32>", which does
not implement the “Copy™ trait

Rust HIFTA BURN S — kAR TEAT -8 16-3 T EIEHR R U Rust 2 IRSFHIIF R SOVEREME N v, XEWE R 4R
Hit BT REATH LR SR L UF Rust B v HIPTA B shBE il 4R, AT Rust fRAEE LA THEH]
v o HURATRG] 16-4 WA AR, WA S ELRTHER v R SERTABIEN.  move KEETEE I Rust B
WRSTIIE T A RV SRAT1E S T B
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BUERATE —MRFEMLZTE APT HUFEA T AF, LIRS — A &R Sbrm] DA A A4 0.
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5 ¥ JE A% 326 AE 2 5 R A% 15 B s

ch16-02-message-passing.md

commit 90406bd5a4cd4447b46cd7e03d33f34a651e9bb7
— N NAIEE TR 2400 R I TT ROE T4 B (message passing) , X HLLEFEEL actor il & 3% 60 & BE 107 2ok
MEEE . XAEAEKET Go HfEiE S UM H 5.

Do not communicate by sharing memory; instead, share memory by communicating.

AZER AR T2 ZHEIORIEZ AT

--Effective Go

Rust 1 —ANLIUH SRS IER M T E TR Z @i (channel) , —> Rust brifE FEFRAE T H DL AR ME & o AT LUK H:
TGO ARG IETE, AN R o AR ARKE 1 AR B S Bl SRR PE RS, e AT I R Bk~
i o

Y IEE A P LR, — AN RI%E#E (transmitter) Al—AMZE (receiver) o RiEFHE —imii T LIF E, 7EIXH Al
CLBAZ B IS RNTAT R, BUSCE 3B WA, T R, AR ISR & 2B 2 . RS 0 —38 4 A R I3 1 7 v AR AR SR
REWEGE, B R E BRI R BIETE R . MRIEFH BIICE T # EF T LLYONIEIER S5 (closed) T

ZH, BITEHR—AET, B MRBEEREFEERE, WED - MERESEREFTE R, X B aEniE
T 7E 2 R (B B2 ] SRR X AN e . — BAREAR T I AR, mt GE A8 FH Il 18 R S B R R G sloR] FH R 22 28Rk 4T 43
A KT F IR T R RIB A — N ERRERITR S .

B, R 16-6 H, QI T —ANBEEEA MR HE . EEIXIERAER B, B Rust AEHE AT EALEEE h K%

fHaZsH:

CAH44: sre/main.rs

use std::sync::mpsc;

fn main() {

let (tx, rx) = mpsc::channel();
# tx.send(()).unwrap();
}

Bl 16-6: G —ANHIE, IFRHPIRIES o~ M rx

XS mpsc::channel BRELAIE —ANHTINEE; mpsc & Z2MEF#H, BAHEHE (multiple producer, single
consumer) WI4E'5 . WM& 2, Rust briEEESHLEE 7 NEgRE —NEE R LU 24724810 K& (sending) ¥fi, {H
REEE — MR EAE ) #2080 Creceiving) i FRR—TF 2 5/NA/NERZICIR BT BTA IR LN R H A7
WG HE R B R HAETRATAEAA 2 F I 0, (A2 Al n] DULAE G 3G 2 AN E =%

mpsc::channel BREURME—AJel: H—ATTHFER RSN, MH AT REENCH. HTHRERE, o M oex BEEN
Kik# (transmitter) M B (receiver) WAESE, FrLliXmteif ¥k E X MmN 4. KEMH T —1
let IEAJRBEACRARM T HEICH: BT N\FELSTE 1t BAIPRBERFML . Wb 1ec BAE—NITEIRIX
mpsc: :channel ﬁ@ﬁ@fﬁéﬂ**%ﬁﬁﬁ‘]%%&

RN R R A 2 B — MR AR T I R IE— A, XA AT LN AR T, R 16-7 PR X
FALS RN BTN — HAR B BN — AR ) 53 — AR B IR AE R

444 sre/main.rs

use std::thread;

use std::sync::mpsc;
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fn main() {
let (tx, rx) = mpsc::channel();

thread: :spawn(move || {
let val = s ifrom("hi");

tx.send(val).unwrap();

b

AP 16-7: K ex FEE B ASETERLAE T I AGE “hi”

XEFRAEH] thread::spawn SREVE—NEFLIEIFM move K o BENFIAEPRFEHELEMINE o 1. FEL
T 7 A A S T ) A 32 s DASE e [ T8 3T 5

BRI K IEHA —A send TTIEHERFMTHZRMNIBERE.  send FTEREI—A Resulter, &5 R, FrLlinRigiicn
EAWER T, BERAKIZER AR, PO gEaRma R, £, WAREEEM uweap 745 panic.
T AT, FESEMAAIE . 35 LR T S R0 A S A 1R ) SRR .

FER B 16-8 1, PAITHE T 4 op M IE 1 B SR IUE - SXSRA TR T 857 A A B M B U R A5 1 -

XA 441 sre/main.rs

use std::thread;

use std::sync::mpsc;

fn main() {
let (tx, rx) = mpsc::channel();

thread: :spawn(move || {
let val = c:from("hi");
tx.send(val).unwrap();

bs

let received = rx.recv().unwrap();
("Got: {}", received);

B 16-8: FE L LA T HEMOFATENA 2 “hi”

ﬁ)ﬁﬁ@%ﬁ&ﬁﬁ‘ﬁﬁ%’l‘ﬁﬁﬁﬂ‘]ﬁ& recv *u try_recv o ﬁiv ﬁdl]ﬁﬁﬁ? recv E% receive E/‘Jéﬁ”'@o 134‘73‘/2&%[@%
FLREPIT E RN EE PR —AME. —BRET —ME, recv RTE—A Result<t, B> HUREIE . EIE KIEH K
M, recv @IRFI—MEIREWUASHAFMERRT .

try_recv K%Kﬂ%7 MR EILZIR A — A~ Result<T, E> : 0Ok BEEETHNGEE, M er ﬁﬁilﬂﬁﬁ?ﬁﬁﬁﬁ”ﬁ%o
WL FRAE A B AR I HoAth TAERHMER  try_recv RAH: WLAGRE —MEFRMERA try_recv , FHATH
VRN AT AL T, AR gk U b B — 2 HLAth T AR SN PR A

T RBHHER, ZMITEN T recv 3 FERRETER TN S ANCHEMHARTAE, FrelfHEE LR AER.
WRIEAT RG] 16-8 tHAAAEY, BA TS5 B F LA AT BN X AME

Got: hi
5o

HIE 5 A B

PR BURAE R S A S i T B MO, KA TROMS a0, FEIF kgt it iR 2 Rust 12
7Pl U8 2 A AT R B — KA
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PR TRAM MR I8 R B B I 5 T B0 — [ D DURE S 2 T R R S P i e v O3 T v Ak 58
val fH ZJ5 FHEME. ZWRgiFny] 16-9 .

CAH44: sre/main.rs

use std::thread;
use std::sync::mpsc;

fn main() {

let (tx, rx) = mpsc::channel();

thread: :spawn(move || {
let val = String::from("hi");
tx.send(val).unwrap();
println!("val is {}", val);
s

let received = rx.recv().unwrap();
println!("Got: {}", received);

B 16-9: FERMELKIEFEE )G, ZRMEH var 51

R ZARAET ox.send KIE var FUEIEHZ RHHATEI R . RV AME MAER: —BRBERIER 5K
FEJa s AANRREAT RE S AEBA TR e AR B el 57 . Rt T — SR A1 1 B 0 S Bk iR Bl e o
Has k.

RR-ARER: —HRERRR S ANELRER, BARETRESAERN TN E LA Al E E5 . Kbk
FEXHE AT REF B 2 i T — SR A AE B T R 2 R B AN A 2R SR, 24 ion i 16-9 ARSI, Rust 2%
gt — AR

error[E0382]: use of moved value: “val®

--> src/main.rs:10:31

9 tx.send(val).unwrap();

|

|

| -- value moved here
10 | println!("val is {}", val);

|

|

AAA value used here after move

note: move occurs because “val® has type “std::string::String’, which does

not implement the “Copy™ trait

BATM TR ARG — DN TR e send  BREGRIULS B T A BOFE S X AME IR ECE Ty . XA EWRE A A]
RERAMFE AL G FHRAE AT AME: T ARG E — VIR &P A

FRIE 2 MEIF R (155

A 16-8 T RIARRD T AR BERIIE AT, AN B IR YT A0 10 & VREA TN L ) e AR il i E A EE . R 16-10 A
— L 2 IE WA R 16-8 HHIUARAS R IR BT M. BT i R FRINAE 2 % 2 AT BIFEREAN B [ — R

XCAH:44 1 sre/main.rs

use std::thread;
use std::sync::mpsc;
use std::time::Duration;

fn main() {
let (tx, rx) = mpsc::channel();

thread: :spawn(move || {
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let vals = [
::from("hi"),
::from("from"),
::from("the"),
::from("thread"),

1

for val in vals {

tx.send(val).unwrap();

thread: :sleep(Duration: :from_secs(1));

s
for received in rx {

("Got: {}", received);

}

AP 16-10: SR ZANE R, IFER RIS 5 B {5 — BRI )

K=k, EMELIRTHE —ANFrR vector A AIA B LA RATEF AT, I Rk —AFRF R IR — 4
Duration 151}%])% thread: :sleep @i&ﬂ%@{%#ﬂy

LR, AHENAA recv BREL MK rx BENIERS X TRH-MREIRE, RAOTEHATENER. =5
IR AT, IS ML R

HIsAT7R ) 16-10 RS, KFE BT L, AT e

BURAE E LA ISR EZ AL T for AP AT SERRKANRD, P LART BLE 3 2R A 55 1 BT 2k R rh (L

I e B R IEE R 2 AN R
ZHIEATHE] T mpsc #& multiple producer, single consumer 485 . PJLLEH mpsc RY B H 16-11 H AACHS Sk LLA 3
AR 1 [F] — B USCE AR ME M 2 N R . X AT DL v B T R IB SR TE SRR R, Wil 16-11 FiR:
Y AF44: sre/main.rs
# use std::thread;

# use std::sync::mpsc;
# use std::time::Duration;

#
# fn main() {
// --snip--

let (tx, rx) = mpsc::channel();

let tx1 = mpsc::Sender::clone(&tx);
thread: :spawn(move || {
let vals = [
::from("hi"),
::from("from"),
::from("the"),
::from("thread"),
15

for val in vals {
txl.send(val).unwrap();

thread: :sleep(Duration::from_secs(1));
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}

1N
thread: :spawn(move || {
let vals = [
::from("more"),
::from("messages"),
::from("for"),
::from("you"),
1

for val in vals {
tx.send(val).unwrap();
thread: :sleep(Duration: :from_secs(1));
}
s

for received in rx {
("Got: {}", received);

¥

// --snip--
#}

1 16-11: NE A KL Z ANH B

K, EQIEHRAERZA, BATBEMRIEREHAT cone /1. KORIAT AR LUEEELAE —ANHT@E LR IIK
AR BT SR SRR A T8 AR I A 25 58 AN R ST DI ERE, R RS A R Ak
ENEIERERSS

IRSATIXEEAAD, IR TRE 2B BRI -

Got: hi

Got: more
Got: from
Got: messages
Got: for

Got: the

Got: thread
Got: you

BIRVRA BE 2 BIX L DORRIRIBFE tH L X OB T R R Gt I AR I A R R SO PR ) S R o i SRt
thread::sleep S, FEANFMIZLAEH IR FIBME, AL R BUBATIZ AT SIS0 € FFA3 AR 2 7= A AN TR B o

BUEBATWOE s TR, HEE 57— AR 575 .
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LRSI

ch16-03-shared-state.md
commit 90406bd5a4cd4447b46cd7e03d33f34a651e9bb7

BRI B R — MRIF R R TT 30 HIFARME——D. B —UE%E —F Go Hilif &5 SCR 1S X — &6

/

Gr: B ILENIFIE IR

What would communicating by sharing memory look like? In addition, why would message passing enthusiasts not use it and

do the opposite instead?
I N AFIE A R AT 2 BRI A, ATV AR R4 R AN T e S L TE T AT 2 W8 ?

FERARERE b, AT MTgARE S h EE AR T BT AR, RO — B —MEMLEREE S, KA AME. It
ENARCTLZPAR: SRR LU U5 AR AL E . 25+ Tus gl 18 REfa b (45 2 BT BUSCN AT
RE, AR SEINBSMIE M, BOSHE BRI VS EREA R E . E— D7, ERNEFELFE —
AN H LI AL I R R -

B fras— IRRA RV — AR VT AR

Hfrds (mutex) 7 “mutual exclusion” R4S, W2y, ERNZ], HR AR NLRED LS. 8T Ui L5
SRS, SR F IR T AR B Uock) SRFWIHA B B, B2 —MENE S — B0 rEdnss
¥, el A Bl R AL R, BRATRA R SN B BIR S RY (quarding) H A .

HJFAsCAMELMEIERR, ORI AN S

1. FE A Hod 2 i 2 3R .
2. WEIETER H R AR BIR 2 5, DAURSUEER, XA AL AR A R SR

YER—ABLE R B R IBF, MRE— FEENSWUH—UNER SR, R ETR. MR- RERS, it
D REFERFEEAE TN —HERTETR, MaTlgpias, REHERTILE T A EHERRR.
KRR RKE R E RN, BN TGERS . WA 22 s R B B L T AR, R 2ol e
AT !

EWRERE FHRT N, RS2 AZURETEERNERE. AW, 7€ Rust 1, S TRURFMIAER, &K
MIARTEBRES_E .

Mutex<T> [1] API

Ve RS M A T B 28000 7, AEIRATATEBLERAR b SO A BR38TF 4R, nanfsl 16-12 fos:

444 sre/main.rs

use std::sync::Mutex;

fn main() {
let m = Mutex::new(5);

{
let mut num = m.lock().unwrap();
*num = 6;

}

println!("m = {:?}", m);
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N 16-12: L F R MHRE, £ DL LTI CFHRE mutex<t> ) API

BARZ KA —FE, FRAVEFH KBRS new KAIE D mutexer> o A lock JPiRZREUEL, LAUG A H R8P INEEE. X
MNAH SIS LR, BRRIMMAES0OIE.

WHRA—ANEREME D, JEEIB LR panic T, W 1ock HHAS R, EXMELT, BAREHEFIE, Frilix Bik
B unwrap FETEIE BIXPPE LA A28 FE panic.

—HEREC 7B BUATLLRER AV (FEIX B num D) WA — DN H N BRI TSI 7. RERGHOR T RATEE n
HHMEZRTPIUE:  mutexcizas JEAR—AS 132, FTBL 20 SREUBUA REMEHTIZAS 132 (B BATRAS TR AME,
HN R 2 BB RGEA SOV IRl 93BG 132 1A

IEIRFTIRSER],  mutexcts E—PEBESRE. THERIRIUL,  1ock W IRE — NI mutexcuard HIEBEFREF. XA
REFEATSEIL T peref SRABIAIFNEREE; HALHRHA T —4 orop SEI mutexcuard EYTTAEHIIEIN HZNREAEL, XIEK
AT oRB] 16-12 WEIEIME . ik, TRATAL B BICRIR U H 28 I 83 0 B 2 RE I AT L, BRI BB i
R B AER

EF TG, FTUITEL B F8ME, JFRIIRET R AR 132 BN 6.

TERFEA L Mutex<Ts

PAEERATZRAE N motexets FEZANLRERILEM . BAVEHI DL, IFES DL F — M E i —, X
FETHERRE AN 0 2208 100 VERL, HTREJUAIT 2 I BEAE R, TUERATTPRE I X L R R ST AT A mutex<T>
LUK Rust SRS B ERATIEMAE AR . R6] 16-13 R EITEHHIH] T

A4 sre/main.rs

use std::sync::Mutex;
use std::thread;

fn main() {
let counter = Mutex::new(9);
let mut handles = vec![];

for _ in @..10 {
let handle = thread::spawn(move || {
let mut num = counter.lock().unwrap();

*num += 1;
s
handles.push(handle);
}

for handle in handles {
handle.join().unwrap();

}

println!("Result: {}", *counter.lock().unwrap());

A 16-13: BT BN T 10 NRFE, BAGRIEEIEIT mutexcrs SRIEINTHEARIE

KA T — counter RRMAMA L 132 1) mutex<t> , HBIRH] 16-12 JEFE. T Kl [ range B 1 10 4k
FEo fHF T thread::spawn FFXIFTA LG TARRIM M : AT — NG HA 1ock HIERIREL mutex<r> EIHE,
BB ORHRPIEMN— B—MREBERIAT, o ETFRGIERBOMRREL XPES — AR T LERRE T .

FEELRET, BAUGRG] 16-2 AFUEE T FTA I join AIM, WHIEAIN join JFERMIRATAELRBMILG N, 25, =
LR SRV T ED IR I 45 5L

ZHHARR AT A RES B, ERATEE A
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error[E@382]: capture of moved value: °counter

--> src/main.rs:10:27

9 let handle = thread::spawn(move || {
------- value moved (into closure) here
10 let mut num = counter.lock().unwrap();

| AANANAN yalue captured here after move
= note: move occurs because “counter’ has type “std::sync::Mutex<i32>",

which does not implement the “Copy™ trait

error[E@382]: use of moved value: "counter

--> src/main.rs:21:29

|
9 | let handle = thread::spawn(move || {
T value moved (into closure) here

21 | println!("Result: {}", *counter.lock().unwrap());
[ AMAAAAR yalue used here after move

= note: move occurs because “counter® has type “std::sync::Mutex<i32>",
which does not implement the “Copy™ trait

error: aborting due to 2 previous errors

AR EERM counter EMBINE T WAL tock MR, XU RIERBRATTFEN, (HEXLRARVN!

AERATHACTR FRBEAT 0. DR TAE for FEF AR 10 ANERE, (UNEIEMADLRIERME AL T 4. Kokl 16-13
HEE—A for TEMEBHONATTAY:

let handle = thread::spawn(move || {

let mut num = counter.lock().unwrap();

*num += 1;

s
handles.push(handle);

let handle2 = thread::spawn(move || {

let mut num2 = counter.lock().unwrap();
*num2 += 1;

s
handles.push(handle2);

XEAE T HAERREA TE AR ERLEON handlez F num2 o X —KSIBITARIT, i 0T

<~

error[E@382]: capture of moved value: "counter
--> src/main.rs:16:24
|
8 | let handle = thread::spawn(move || {
1 value moved (into closure) here

16 | let mut num2 = counter.lock().unwrap();
| ANAAAAA yalue captured here after move
|
= note: move occurs because “counter® has type “std::sync::Mutex<i32>",
which does not implement the “Copy™ trait

error[E@382]: use of moved value: "counter”
--> src/main.rs:26:29

|
8 | let handle = thread::spawn(move || {
I e value moved (into closure) here
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26 | println!("Result: {}", *counter.lock().unwrap());
| ANANANA yalue used here after move

= note: move occurs because “counter® has type “std::sync::Mutex<i32>",
which does not implement the “Copy™ trait

error: aborting due to 2 previous errors

Mg L - AERE ST, counter BEREBIHET handle FTANKRAREMMG . FUILIRAITCIATE S A SR DX HA
F tock » JEIGEERUBAEAE numa ESAHER counter ! FTLA Rust HIFFRATABERE counter BTN EIZALAR T

KEEZATRAE I, FOABATEMREHR R T 2 AR, 1M Rust TIEERFUGERFIRAARMLERE, EEREE— 45
FREFR N Z A BT BOREE XA G R R

Z LM Z A

S+ TEd, AR reers ROIESIAITHEUNE, MEIIAZ A E. iILRITER WX AME R 2R EHN
2o BB 16-14 TP mutex<r> HBERHE Reers IR TAMBALRELHITRE T Reet> o DITEIRATERMR 1 P AL
Bk, RSO ARG EE A for 7R3N, FEOREEAER move XKHET:

444 sre/main.rs

use std::rc::Rc;
use std::sync::Mutex;

use std::thread;

fn main() {
let counter = Rc::new(Mutex::new(®));
let mut handles = vec![];

for _ in @..10 {
let counter = Rc::clone(&counter);
let handle = thread::spawn(move || {
let mut num = counter.lock().unwrap();

*num += 1;

1)
handles.push(handle);

for handle in handles {
handle.join().unwrap();

println!("Result: {}", *counter.lock().unwrap());

R 16-14: ZREH  Reat>s RAWZNERIEMA  Mmutex<Ts
gt I T AE PR MFESELEAS THRIRZ !

error[E@277]: the trait bound “std::rc::Rc<std::sync::Mutex<i32>>:
std::marker::Send” is not satisfied in "[closure@src/main.rs:11:36:
15:10
counter:std::rc::Rc<std: :sync: :Mutex<i32>>]"
--> src/main.rs:11:22

|
11 | let handle = thread::spawn(move || {

| ANNANNANNANAN " std:irc:iRe<std: isync: :Mutex<i32>>"
cannot be sent between threads safely

= help: within "[closure@src/main.rs:11:36: 15:10
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counter:std::rc::Rc<std::sync: :Mutex<i32>>]", the trait “std::marker::Send” is
not implemented for “std::rc::Rc<std::sync::Mutex<i32>>"

= note: required because it appears within the type
“[closure@src/main.rs:11:36: 15:10
counter:std::rc::Rc<std: :sync: :Mutex<i32>>]"

= note: required by “std::thread::spawn’

niuﬁ, ff%ﬁ:%%iiﬁﬁ%' ﬁi%#%%%{f%ﬁﬂ‘];ﬁ_%‘&%% %*ﬁf%ﬁci‘%w “std::rc::Rc<std::sync: :Mutex<i32>>" cannot
be sent between threads safely o Eﬁ%%*’l\ﬁ%ﬁ:%ﬁﬁﬁzﬂ/\, ééﬁ?%ﬁﬂ‘]%ﬁ%%%% the trait bound “Send” is not
satisfied o N HBAF VIR send : XZHHORITE A IRB SR T I RIAEEN trait < —.

RERFE,  Reer> HFDRELZEWIEREMILE . Y reers GG ATHE, TLAFEF D clone AN NI,

IR — DT B IR Reers FFBCAMEAMEMIF AR, SREA RSB BRI EA SR HAB LR T, 7E
T AN T RE S SRR bug,  HLINATRESIE IR N A, SRR R BT Z 57— ME. RATTFREKZ
SEARML Reers , XUA—FPERE 222 i) 77 SNAL 51 T8 28 2.

JERF S T ArceTs

FrsE arcet> 1B XA ANEML reers FFERTEUZ AR T I RIAEMER . 78 <a” R B 71 (atomic) , FrLAX2
—ANEF 54 Catomically reference counted) 2884, J§ -1 7 —J0X BIE R K BIM IR IEE: EEEmAEE S
std::sync::atomic H@I*ﬁ%%’éﬁx%%éﬁi%o /E\:EPH(JE,‘J@WEZEIIE Jﬁ‘i?fi?éﬂifﬁf@ﬂ%%@ﬁﬁéééﬂ, Kﬁﬂuﬁéﬂ‘ﬁiéﬂ%

FElIE .

PRAT e I A AT A AR FTA R GG R B2 R T 100 2 A A SR A ARAEE R R BB MR Arcers SETL?
RTEF LRz e AR EN, RO E RAEDEN A R iR HR e m R o AT #E, SR PR R R
WEFF TS, QRS AT ADS BB 47 B SR

FIR)Z BTG T arcers F reers AEMFEIR APL, FrLMESFETFHI use TF1 new WH . /= 16-15 H AL B
28] DU g i IS AT

CAH44: sre/main.rs

use std::sync::{Mutex, Arc};
use std::thread;

fn main() {
let counter = Arc::new(Mutex::new(9));
let mut handles = [1;
for _ in o.. {

let counter = Arc::clone(&counter);
let handle = thread::spawn(move || {
let mut num = counter.lock().unwrap();

*num += 1;
s
handles.push(handle);
}

for handle in handles {
handle.join().unwrap();

}

("Result: {}", *counter.lock().unwrap());

A1 16-15: fHH Arcer> BEE— mutex<rs AENESEINTE 2 4R A2 2 (ML ATA L

K ATED
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Result: 10

BT BAIM 0 BE 7 10, XATREFEARIR B, AL —B EIRATLES TIRZ KT mutexcts ML RN
AL XA R B AR AT DU T RS I v SO O BB . (RTINS, ADRETH S AL B Y, R 2
AR, B wtexar> fEH H G HE SR EFTRAMLSIR.

RefCell<T> / Rc<T> 5 Mutex<T> / Arc<T> [FIAEL4:

RATREIERE] T, BN counter RANFIAZMY, A DUSRBOL B AT T XEWE mutexcrs $24E 7 A ETATAR
M, Bifg cenn RIKANEE. EWE+ARAFEM refceriets W LAEAE reet> HHIANFIEE, BRI AT LUE
Mutex<T> %E&ﬁ Arc<T> *E‘]V‘]ﬁo

F—MEBER Y 2 Rust ANREBEGRATH] mutex<t> BIAMEHEER. BHZ—FETHEMH reer> BiA GRS HTE
RS, XETPRAS Reet> EARISIH, GRAGFMER. R, mutexcr> WA SLH (deadlock) MR . XKL
T Y MR EFRES WA TRT AR SR — M, XS ENTEH SR WERARR XA T, 21
B —/ A SEBE Rust #2178 0T SO HARAE & P8 BL5 28 AU ST BN RE SRS O 22 1A7E Rust HHS2BUARAT. ARk
FEA mutex<T> F1 MutexGuard [ API SCAYZ: AL FHAUME H .

BT, ATEEAEMNE, UERIATIE—T send Fl sync trait PLKE UM B & CRAME A AT,
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{5 FH sSync F send trait )] H JBI K

ch16-04-extensible-concurrency-sync-and-send.md
commit 90406bd5a4cd4447b46cd7e03d33f34a651e9bb7

Rust I RAET h —ANERBRIT I : S AR 0 BOTATNE LTI A WA, B8 TARERE, A
RARFASIAE . HTAHEE S RGN CRERL R, IR BN ZIEESIES TR BATT USRS ECH
S A S 1 F K T BE -

SRIMAPAN I KBS RN TIES M. stdi:marker T sync A send trait.

MBI send FLVFAELRE R AL A L

send HRiC trait KUK FTA BT IR LR [RI6 38 . LT A B Rust KRR send H), ARLH —LLHI5h, @
Re<T> = JXFEANAE send M), BUAWIRIEKE T Reer> BB EEIFTABE R 2150 — MR, XA LRREHTT fE
RIS G 8 9B, Rears HESKBUAH TR 5, XA 2O 200 22 4 10 51 RITHEOM AT i PEREAC T

K, Rust 5B RGH trait bound #i fRAGE WA EIMPKAZ RN Reers FELTRMIRIE . M2 ERH] 16-14 HIX 4
ﬁiﬁﬁ@ﬂﬂﬁ, ﬁﬁ‘i%ﬁﬁi the trait Send is not implemented for Rc<Mutex<i32>> o ﬁﬁ’fﬁﬂﬂﬁ‘lﬂj‘j Send E"J Arc<T> ﬂﬂt, ?}E&ﬁ
El T

{TAT5EAH send [IZSHYZH IR 2 HAIBARICA send o JLTAIEREARRIAZE send I, BRTHE T IEBSW
IR 4T (raw pointer) .

Sync UV Z ARV

sync ARiC trait R —ALI T sync BB L2 2 RI7E S M AE A HUERI 51 H . #e—Fhor 20R%, S TEESE
Bor, i et (1 WMGIAD) 2 send M T BE sync I, XRREHGIHBAT L2 2 MRS R 5 — AR, K
T+ send E‘]‘%ﬁr %ZI—(%@% Sync E"Jr %éﬂﬂ Sync E‘]%ﬂéﬂﬁkﬁ"]%ﬂ‘lﬁ% Sync E/‘Jo

%‘ﬁ%*ﬁ‘ﬁf Re<T> sz:/—\% Sync E@x tH?EK% Send *ﬂﬁﬁ"]ﬁo RefCell<T> (%_fﬁﬁﬁ‘b/b\ﬁ') ﬂ] Cell<T> %ﬁﬂ%iﬂ
AHE sync Mo Refcell<T> TEIBATHI TS EEARERELEN. Mutex<T> & sync [, IEW “7ELLFER L
mutex<T> * B3 FTIF T AT AR A SR TE 2 AR h 3L 2 Uy 1]

F5)52H Send Ml Sync RALEWN]

BEIFATFETENLI send M sync trait, FIVH send M sync HIRMMMKIARR, AR send Al sync [].
FMAEFRIE trait, FEFATESZIULMTT . AT SRR H: R R KA AT AR .

FR)SEHURLERRIC trait ¥ &% B4 5 A 24 Rust RBD, HH LB L UPR R Tr%; Al EE R, EaIEHKh A
52 send M sync HIPBZHI LI A RIS T E 2 N/, DA ORESFIL 2 & fRIE. The Nomicon HA 8 £k TiX b fz
UERL R e 5 AR AT A5
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Mgt

R4 AR BIE — BRI 5T S F A B IS0 b A, TR AR S i
NGRS

A2 RIHEEIN, DR J9 Rust ASHR AT AR MOMSA I35, 1R % 003E K7 S0 crate S, AT kot 38
BT, E LA T T S AR 1 crate.

Rust #2487 H T BAL B MEE, AR mutexcrs M arcers XFEW LAZ2AMA TR L FCMEBRIRE . KA RGN
AR 2 A8 2 0 PR e e OSBRSS AR5 o — EARRS AT DA 1% 17, FRATTL AT AR F I L6405
A CAIER IS AT T 2 AR, TS BUHAD I 35 sh 200 B A8 Lexfk LB R (1) bug.  FFRGFEA AT A AR IR
o TCPTRARMIF A !

TR, ARIRATHA — T Rust F2F BRI, A WPLERF&15 5 SR A @ A MEs Mt fg s 7 &, LUK Rust
FR) XA A2 AT 5 T Tl 5 2 9w FE (Object Oriented Programming) H S S8 4/R AT AR FOME S AHIEE R 11
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# Rust & — /Ml [ X R g fE s 5 1 ?

ch17-00-oop.md
commit 28d0efb644d18e8d104c2e813c8cdce50d040d3d

A % 59w F2 (Object-Oriented Programming) J&—FFEii T 20 22 60 S Simula ZifiE 5 M2 X, )5
£ 90 FEAABEE C++ B FIFURIAT . KT OOP 2t AR AT EINE L, FE—85& LK, Rust & MH[AX R 7EH
b5 LN, Rust Ao EATEIT, FRATLARER — Lo Ay R 1506 R AR RIIX LU R R AN AR BLAE Rust i 5 >
BP . HE SRRWMATAE Rust LI A3 R BRI HSiX A5 FH Rust B S — SR ALK 7 SAHE
AL .
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RS IICIPIE ¥

ch17-01-what-is-oo.md

commit e7df3050309924827{f828ddc668a8667652d2fe

KT EF YR S RET ADIRE, gt XA IFARIE MR —BUE M. Rust R 2 AR g Ry gem, BT
M R R HCAE - =B 7ok B R BCRGARRRRE. THD0 R AETE B PTIER B — SE R AT R R AN
Ao AEBATE — PR MK S LK Rust 2 75 ST

X RALE B S AT
Design Patterns: Elements of Reusable Object-Oriented Software lzjgﬂ?ﬁ{@ﬁy‘j The Gang of Four book %Efﬂﬁ%%ﬁﬂﬁi
W H . IR E S X Gt

Object-oriented programs are made up of objects. An object packages both data and the procedures that operate on that data.

The procedures are typically called methods or operations.

I T 0 S BFE A BN R . — A X G AL M AR F X Se i A . X e PR WA AR J7 ik Bl 4R4F
FEXANE T, Rust A2 AN R SR RMEE S ERT impl JUR L 7 ARSI 2 L7k, BARIA 77 ik
IR AR AN By X5, (ARG T 53X AR MDIfE, 2% Gang of Four X 5K 3.

B R RTRR 1 S B Y

T — AN S R R GRS R T T2 3535 (encapsulation) FISEAR: T 5 H STHLANTT A Rl A5 6 S ARG SR L
Bl ME—5XE G H T AR N RAR M AT APL X R AR TCIER N B0 RN I B SO R s AT
N o BTG DA A R S G PR IS I TFC 5 T o D R AR

WG EAMES - CE SRR ATRMER] pub REETORVGERL, KB, RERTIERAER, TERAER T HAb—1)
HRMBER. tin, BATATLLE L —MIE—A 132 FI vector KIS averagedcollection o G T LU — N7
B, SFBARAE T vector METAENSFIME . X, AR EELE MR vector F-FIME MR LABER SRACE, 1767
HOU A, 160, averagedcollection 2 AIRATEAFTIIMELE K. /"B 17-1F  averagedcollection ZEFIMARIIE X :

X4 src/lib.rs

pub struct AveragedCollection {
list: Vec<i32»,
average: 64,

7M1 17-1: Averagedcollection ZEAMAYES | — MR HIRMIE S AT LR AT HME.

W, SMERESPARIEA pub , XAEHABARRD R T A XA, (HRIEGSHA NI FBANRRBA M. X2
AeFHER), BT EOREAE B E N 207 L 80 g A BRI BRI, 2[RI SR 3E . T DUl A S5 4k B sk
I add « remove Al average ﬁ/ﬂ:ﬂ%ﬁﬁéﬂﬁ#,ﬁ, Wl 17-2 frows:

XA 44 sre/lib.rs

# pub struct AveragedCollection {

# list: Vec<i32>,
# average: f64,
#}

impl AveragedCollection {
pub fn add(&mut self, value: i32) {
self.list.push(value);
self.update_average();
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}

pub fn remove(&mut self) -> <i32> {
let result = self.list.pop();
match result {
(value) => {
self.update_average();
(value)

b

pub fn average(&self) -> f64 {
self.average

}

fn update_average(&mut self) {
let total: i32 = self.list.iter().sum();
self.average = total as f64 / self.list.len() as f64;

I~ 17-2: £ AveragedCollection ZEMJIK LSZILT add < remove A1 average AT Ji%

/AﬁﬁYf add - remove ﬂ] average 7?31'%5& AveragedCollection i{ﬂﬂ@uﬁ ﬁiﬁc %’(ﬁﬂ% add ﬁYfTE /I\fl:%bﬂ}\@J
list BUEEH remove J7VASRMMIBRAS, IXEeT7ikiscIlFIRS £ HFAE 1) update_average J7V5RHHT average FBXo

list Fl average RFAHHKI, FrLARA HALTT ARG EERIMRAG EF R 10t BMBREMBRITER, TN 1ist 48RS
ARESPEL average TBUNIFNM. average J7VLIR[Al average FEXHIE, XMEHIMBHIIID R GETIN average MIAHEE
HUE

FARNTD A BELF T averagedcollection FISEHLANTY, H4RKTT DUARFA BB USR5 /X L8 DT I 9 45 ldn, wTLA
Tﬁﬂq HashSet ’TJQEQ Vec 1"57"3 list ?Eﬁﬁ"]%ﬂo /'j\% add - remove *U average ﬁﬁ@iﬁﬂ’]&“%%ﬁKﬂ%, @E)ﬂ
AveragedCollection MIfUIGMILT L. MRMRMEA 165t AAH, PARLEXZWILT:  Hashset Ml vec FEAIAIFIN
TRERIMBR T, Fre i R EERE st 135, SMSEAAE TR E M A .

BRI X R 5 T Z T TH, TR4 Rust 39 @XM R AT PR FERIE S EN  pub
515 A A LSBT
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MK, FARM ARG 5SS

487K (Inheritance) & —MRLHIEIE 5 ARBEAINLE], —DXTRATLUE SOV 3 — DR RIE XL, XA AT BIRE R
X R BAE AT N, T TE 7R EHTE L.

R —ANE F L IUE AR REMPR NI A6 RIE 5 #IE, T84 Rust SR AN K. TodEE LA A AR L4514
PRI R I AN 7% R, A SRARIE 26 % W AR AR I i TR AR A A kK, IRIE VR W15 FE AR (1R AL, Rust AR 4L 1 1At
(IR e T5 5

MR ERANEENEN. F—NRNTEAR: — B — ARSI T REAT N, R DA — AR AT E
FHIXANSEDL . AHR Rust AATS AT LAE A BRIA trait F7VESEBREEAT I, R0 10-15 HIRAIIISAE sunmarizable trait F1
TR summary J7iRHIBRIASEEL. AEMTSEBL T summarizable trait FIZRTUESAT DME A summary J7IRTH A — P50, X%
AT REE—ANTEM LI, T 4R FRWIE XA FVENSED . LI sunmarizable trait B 87T DUE£R 2 35
summary FRIERIASEIL, X AT 2870 o5 AR A I A VR S

BEoAMERHMENEFR S KU REE K RN FRUT LA TR T . XA 285
(polymorphism) , XEWKRE MR LR RILER @, AT A E B .
2% (Polymorphism)
R2 N2 SRR AR IR S . A e — AN T U T 2 P A A IR B )2 IS . 0T gk okt
IXLEAEH JE 128 Rust WE 2 BURAEAGF 0T 2 NA RIS RS T, JFIEI trait bounds fH 5T IX 268
T b A B N AR IR SR i) o IX A IS 4 H% N bounded parametric polymorphism.
T RAKAASERN—FE SR BRI RERZESPRE T, BAHNEHAEREL TR, 7N
RILEHRRMZHRHE, HEMRKNMAII. Wb FERF R AT RIE, JESIATRE X TEIT%EM, Bl
TINESERRHAEH T FRME S R Rt . LB FIE R AV FRAER—AK, SE—DIRG TRRF %hm R i
s

RRIX LR, Rust EFE T —/NAF &R, FH tait W RENRL K. 1EFRATE —F Rust 11 trait B G e W sl £ 4
1.
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s AN R S 2 BB T BE v Y trait X5 R

ch17-02-trait-objects.md

commit ccdd9ca7aacea4cefeb6a96e7ffb9ea91a923abd

TS \FEH, BATRE]T vector REEFMERIFMBRACHIER . 2~ 8-10 324t T — A2 X spreadsheetcell M ZEKfif
PR, R ARASCAR AN BRI REWRE UGN e P A A RSB s, iRt s — MR — s
TG vector. SXTE 244 BEAID I w03 A5 B AT ASE B A8 A 28 2 O [ e S5 A B L T 2 S AT AT Y .

SRIMAA I, FoAT1A B8 e FH P e R B 0L T R R A BN R G . N T R I se X — i, X Bl — B H
J#210 (Graphical User Interface, GUD T EEIFIF, HEilidmHIRIFMHGE—NOIEN draw J7ERH L0 3]
BEEE Ly BT —A GUI LEMFE WA, ATHEQE— AL rust_gui 1 crate, BE&—A GUI EMZH. XA
GUI JERS— a8, i Button BY TextField o fEMZ F, rust gui I FHE6IEEH E XK
DAl T hide EROSRAY: totn, — AP RATRESIGI mage , J3— D AIREIEM selectBox o

BABIF IR LI D IIREFE T 10 GUIL FE, AR RoRI P& AT R TS G/ -1 95 EIRIN R, FATA
AT BERIR I RE P HARE e A BB B R A . AT AR rust_gui FRELDRK — RIIANFRBIE, IR EREY
WA ANMEEA draw . XBELFHERA draw 7B BARSRAEM A, RERAE AT A8 8 F 7%/
.

B WAMES ., TRLE L —M4% N component [, ZEEF— draw Fik. HAWMIZKEILA sutton «  Image
1 selectBox 2xM component YRAEFFRIMAR/K draw . EMISBEEATLIEDS draw FEREXHCOKATHN, HZEE
%%*Eﬁﬁﬁﬁgiﬂ%{/ﬁﬁ Component H’Jifﬁﬂ, %Eﬁ;il}ﬁﬂa draw o 7Ffi Rust #/ﬁﬁé&gﬁ &1[]?%%%"&&%0

€ SCEAT A trait

NTSEH rust_gui FHTIEIIERITHN, EX— oraw trait, HAELN draw HIT70E. HEE T LLE L—MERL trait 3f
% (trait object) [1) vector. trait Xf 8 [ —ASZEL T FAIEE trait (9RBISLH], A DED 5@ H L4584, b & 51 H
B Box<T> HRETREN, BB TRTAHICN wait GET LRI RNIBIH A4 wrait X GUAUERFRERFD o AN

AL trait X GACEZ BU SRR SR . (T MEH trait SERIOALE, Rust 12T RS G BRI B SRAT T 7R B R S0k
A8 FH 8 23 S B trait SR traite W0 G 75 76 S R SR AN AT A T BE KA.

ZHiEEEIRE, Rust AR AR SRR <X R, UAME S A 5 (0 A DO . fESS MRS, SRR
Beh 8 amp1 B IAT ORI, AN T HARE F R Em AT A A MO RIS . trait YRR
BARAAT AP E ARG &, AIXF R SRS N RHARE S Xt R A rait EAFR TR R, FATGER
trait X RIGINEA . trait W GIFABHALEF R R LA H Crait TR BARKIMERZ RVERTERAT AR .

B 17-3 JEIR T WAl 8 SL— /N draw J7YE trait praw :

X441 src/lib.rs

pub trait Draw {
fn draw(&self);
}

] 17-3: praw trait [ 5E X

B2 AW T g X trait, XHEFRPIZ LA BT RME AR T 9B 17-4 8 LT —MERT 4
components HJ vector FIZEFIME screen o X vector FZRAYIE Box<draws , AN —A trait X R: TR Box AETSZILT
praw trait 2R E & .

44 sre/lib.rs

# pub trait Draw {
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# fn draw(&self);
#}
#
pub struct Screen {
pub components: < <Draw>>,

}

A 17-4: —A screen SEHERTE X, WA DB components , FLAESEHL T praw trait F trait Xf G vector

E Screen %MWJL :BZAIH‘?ITTEX*/I\ run 7“7?2, LZﬁ/jé’%Xﬂ’/ﬁ\: components J:E‘]’E:#ﬁ\éﬂﬁil}%ﬂ)ﬂlj draw 77/2» tlDZT?W[J
17-5 FizR:

AF44: sre/lib.rs

# pub trait Draw {
# fn draw(&self);
#}
#
# pub struct Screen {
# pub components: < <Draw>>,
#}
#
impl Screen {
pub fn run(&self) {
for component in self.components.iter() {
component.draw();

}

N 17-5: 17E screen LSZIL—A run 5k, ZHIEEREA component LR draw VE

K55 UER T A trait bound HZ BUE RS HAI A E . 2 TRTI SR — R L REBA— A A SRR, T trait X 5
M ARVFEBITH SR E P AT, Hlin, ATLUE L screen Z5FIMAKAE V2 B4R trait bound, WI7RMH 17-6 FTs:

A4 src/lib.rs

# pub trait Draw {

# fn draw(&self);

#}

#

pub struct Screen<T: Draw> {
pub components: <T>,

¥

impl<T> Screen<T>
where T: Draw {
pub fn run(&self) {
for component in self.components.iter() {
component.draw();

}

™ 17-6: —Fh screen ZEMIRIIRACSZIL, H run 7R FZ BRI trait bound

KR T screen SEGIMAUMA — N2 sutton RMEFH LR Textrield FMHEMFIE. MRRFEFT CHIFESE
) S&d, MM TAEHZ 24 trait bound, KN E ARG R A B AR ST BEAT B354k

%ﬁﬁﬁ7 lﬁl‘i{f)ﬂ traitﬁ%ﬂ"]ﬁ‘?{:, ﬁ/l\ Screen i@ﬂﬂuﬁﬁi*/]\%ﬁ‘é@é‘ Box<Button> , ﬁﬁé@/ﬁ\ Box<TextField>
M vec o WLIRAVERCRUITAER, B2 PEBHIZ TR .
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S trait

DLAERIGIN—28SEIL T praw trait (T, TR Button MY, H—IXEH, IIESIIL GUI FElH 7 AR

W, FTEL draw JIVEMPASEEMAZLHLI. ATHEL - FRIDMRIERREH A, —A sutton L5

WA width « height 1 label P, WIRH 17-7 Fis:

A4 sre/lib.rs

# pub trait Draw {

# fn draw(&self);

#}

#

pub struct Button {
pub width: u32,
pub height: u32,
pub label: ,

}

impl Draw for Button {
fn draw(&self) {
// Code to actually draw a button
}

A 17-7: —ASEHL T praw trait ) Button SEH1E

fE Button MY width . height Al label FEILFIHABLAEAF, HLUI Textrield AIREA width

i
RE&

label LA

J¢ placeholder F-Bto BE—NHAIA LR R L2 H] (R LA A R B ACES R SEHL praw trait B draw J57EKGE
SCHAT22 AR 2 B, RIX LA Button R R AR SALMTLERA GUIARED, IXEEH T ATRITERE) o Bk T SEHl

Draw trait Z 4k, LU Button IEFBEA 53— MU E I T IR TR amp1 B RRTFEHAEH T

TextField lz,ﬁ E"J;’é’;@ °

*%EE‘J@W%‘H&EI%*’[\@@ width  height ﬂ] options ?&E/‘Jéé*ﬁﬁg SelectBox o #@jﬂﬁifﬂ? Draw trait,

oA 17-8 Fiios:

444 sre/main.rs

extern crate rust_gui;

use rust_gui::Draw;

struct SelectBox {
width: u32,
height: u32,
options: Vec<String>,

}

impl Draw for SelectBox {
fn draw(&self) {
// Code to actually draw a select box
}

%17“ 17-81%—‘/|\1Eﬂ% rust_gui E]’ilcrate EF‘: E SelectBox %Ti‘jﬁgiiﬂl Draw trait

FEAS H H IAE AT ATEABATT main BRECHAIEE— screen SEfl. ZULFILUEENS selectBox H1 Button JUA Box<T> #%
”EE%J traitﬁ%ﬂ%iﬂﬂéﬂﬁ:o j%%ﬂulﬁﬂa Screen E"J run 75/257 E%l}ﬁﬂ%ﬁ’l‘éﬂﬁﬂ"] draw ﬁ(zia %WU 17-9 @%Tﬁ

ANSEBL:

444 sre/main.rs

use rust_gui::{Screen, Button};
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fn main() {
let screen = Screen {
components: vec![
Box: :new(SelectBox {
width: 75,
height: 10,
options: vec![
String::from("Yes"),
String::from("Maybe"),
String::from("No")
1,
1),
Box: :new(Button {
width: 50,
height: 10,
label: String::from("0K"),
1
1,
};

screen.run();

1 17-9: AT trait X GORAFAHSLIL 1 AR trait (A R A4

MU S B, AT TG N SEI I selectBox AL, AIT screen [FISZILAEHEIRIEIFLHIXAHIAL,
A selectBox EILT praw trait, XEWRETLIT draw ik

B ——— RROEFT R E R TA R BARE —— RUTEhERBIEF hARoN I 72K (duck
typing) FIME: WAREEREREG - RWT, nERE AN, Waeme R T! R 17-5% screen L)
run ?&IFHJ, run }?Z:%%iuﬁgﬁ\éﬂ1¢ﬂ'§/ﬁ\{$%@%’f‘]’zo Eﬁx@ﬁéﬂﬁ:% Button E&%‘ SelectBox E"]%W‘Jo ﬁﬁ
EI’E‘/Z'_E' Box<Draw> 1/57'3 components vector "I"{EE"]%@, ﬁaf[]?}l}ﬁ){? Screen %Eﬁuﬂ:ﬁ:il}%)ﬂ draw ﬁ/zﬂ/ﬂ{ﬁo

fH trait %) G Rust R R GERBEAT NG 7R MR T FAIZATIASE — ME R BB TR E T RS A0
2 P RO LA ST AT AR A R o A SRAB B AT S traie 0 BTG (9 trait MU Rust A2 4 3K 264

filin, 6 17-10 B T 4@ —MEA string HONHZAMFR screen BRI

444 sre/main.rs

extern crate rust_gui;

use rust_gui::Screen;
fn main() {
let screen = Screen {
components: vec![
Box: :new(String::from("Hi")),
1,
};

screen.run();

TN 17-10: SR8 F — i SEI0 trait 4R 1) trait 252

AT BRIX AR, KON string WA SEHL rust_gui::Draw trait:

error[E0277]: the trait bound “std::string::String: rust_gui::Draw’ is not satisfied
-->

|
4 | Box: :new(String::from("Hi")),
|

ARANAARANAARNAARNAAAAAAAAAAA the trait “rust_gui::Draw™ is not

414



implemented for “std::string::String’

= note: required for the cast to the object type “rust_gui::Draw’

KEFET AN, BEARBAMER T AR EERL screen FIRAIERAZILHIMARA, TARIZE string LSZH
Draw U\@ Screen ﬂutﬁiﬂﬂﬁj_ﬂ’ﬂ draw o

trait Xt RIATENE DK

BHZ— N R, 202 RS trait bound I g B ds ITEAT RASALAREE: SRR 0 MR RS HUCH

R AR TR 1 T AR B BRSO DT IS8 SRS AL AL ARRS EAT #3572 Cstatic dispatch) o §#S72 RAET 4
PRSP B AN ] T H A DTk . X5 3h3 20K (dynamic dispatch) ARXT, XN 4% SRR 1IN T0ik K0
AT H AT . FEIXMEIT, s RAEST N E i T A4 55 AR .

LT trait X GUN, Rust bUEHI B A ik S TCIEMBEITA FI R T trait XF RACTI RO, T LLE AR B %
A FH WSS 2B A VA S e Uk, Rust ZEISATI S trait X Grb AOFRE R AN BE TR ZEH FIBAN 7 k. 3ha& o RARBHIE
PERA IR B VENRIS, XM — LR . RS S A SRS IR T SR8 T B R R
BT IR R BT L

Trait X} 5 B R X G %2 4

HE W54 (object safe) Wi trait 4 ] LIZH AL trait X R . FISEHTH 15 trait ¥ R 2B HAFE—SE AN, A~
ISz, R R BIHAN . WER—A wait A BT EA W RER, WHZ trait & X R 24N

o REMERMAN serr

o HILBEA AT AT SH

self REETFRIRATESIN trait B VERIZRBIMIN 4 o SR LN T trait KRR DA, FA—HEF T rait R, HA
FRAIBE I, trait B EARAEH AT o W tait HVIREIEARR) sere AL, (HEZ wait M ER L T HEIERSEA, I
LITIEAT R O R B R BAREAY . [RIEX T2 BRI SHOk UL, M wait RSN BRRZEH S5 1t
BRI FE 7 SR trait PRBIR— 85> o MAE ] raie 3 R ERERYEIR L T, BOCMIFHANZ S HEEAT
B IUp Y /A
— trait I IEARE N G LA BT RARHEEF Y clone trait. clone trait [ clone FiERIBEE L B RKAGIXFE:

pub trait Clone {
fn clone(&self) -> Self;

}

String if}m? Clone trait, %E String i{ﬂilﬁ)}ﬁ clone ﬁ(ﬁﬁ‘ %?%@J*/]\ String ';g{ﬁljo 77‘§1'U\EI/‘J, i—'ll}%]ﬂ% Vec i
B clone TTVERREI—A vec TMilo clone MM THEMEA ARMEMRE serr , KX ZEMHIREE.

U RS2 — B3 A G trait X RIUR R RN S, MESaieniR. Bla, Wil sidlonmgl 17-4 i
Screen éﬁ*@ﬁgjkﬁﬁkiﬂdT Clone trait ﬁﬁ}f<% Draw trait H@%gi {%‘\J\Xﬁé

pub struct Screen {
pub components: Vec<Box<Clone>>,

}

B BRI T R

error[E@038]: the trait “std::clone::Clone” cannot be made into an object

-->

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA the trait “std::clone::Clone’ cannot be
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made into an object
|

= note: the trait cannot require that “Self : Sized"

XRRE A GELLIZX RN T7 28 A UL trait B2 trait XF 5. WSRO0 22 A I BE 2 41754, 15 EF Rust RFC 255,
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https://github.com/rust-lang/rfcs/blob/master/text/0255-object-safety.md
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ch17-03-o00-design-patterns.md

commit b18f90970ab7223ee8af18ef466a5ba6ff8482ef

BB (state pattern) FZ— NN REHAEN . IO T — MR ARG, RIUy— KA K&
R [FIRHE AT B H A AR S T s - IR XT S = D) he 4%, 7E Rust "I G5 HIARA trait T AT SOAN4E
o B MRER QAR ST B B BT RN T N 75— SRS B PR AS o R AR AT — IR FORE X S5
BT FASFEPARZES BIAT 9 LA AT RS e B 2 AR -

i APIRA B RIARAE HFEF I 55 FR ORI, T/ R R A R A s (M E A ARD o JRATA /5 SR IR g
PRI SR SCAE F I, B8 R N 2 FPRESXT S ERATEE — M SRS FTIE Rust AL EHIBIT

EFRATE B — RSB )7 DL WA 7E Rust R FABAT. RS Cstate pattern) 36— AMMEA FLL N E#IR
A, MEMATAE LA RS S AERES H— RFV4K TR Z DR KRR GRAMEH S5 RF trait K24
Rust A X RME) o F— RSN ROTTE B G AT AR U 75 ZSCE R 75— MRS RN . REG T — AN Rk
X REST T A FRE AT L EATEPIRS BB MG . QR TR UCER, 67 oS E A RSB 3 FE AR
5o FRATR FEFEARE NS G AR RSB E RN, BUE R38N E £ FPIRAE X G

NTIRZERZAME, FATR S — MR R A S TARRL . XM R I R & D RE R AR X

1. BT ARIERITR.

2. —HERETH, HRFZHEL,

3. —HSGEH, ek,

4. REPORARKITSC N RS PHETEL, XA S AT B 3o - B RS SO

AT Fe bR R B R R A E R B, R SRR R A AZ Al — AN R, B RO RS R R AT
HARES

A 17-11 BRI TAER AU R X8 — AN RATEELE — UM blog MIEE crate FHSZILN APT (7351 :

AH44: sre/main.rs

extern crate blog;
use blog::Post;

fn main() {
let mut post = Post::new();

post.add_text("I ate a salad for lunch today");
assert_eq!("", post.content());

post.request_review();
assert_eq!("", post.content());

post.approve();
assert_eq!("I ate a salad for lunch today", post.content());

NI 17-11: JEIR T blog crate HIEEAT NAIALHS

T BV post:new BIEE—DHTRIH RS, AR ERATENBONE MRS — LUK, IRFHNIEH
B BT RITEME RSO A 2, A AR KRAEBRIISCR R HE . X BN assert_eqt HTHIRH M. —MFH)
FTTIRRE AL T S RS content TPIEIRIEI S PR, ALBADIFAAER NI T4 5 H I

IR, BAIFERBERFIZEL, MAESRSHZRINEB content NSRRI 7R H . KfF A CHZEY, &€
MAZAE R R, XBHRE LI content I ISCHISCAKE IR ] o
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch17-03-oo-design-patterns.md

VERRATS crate SCHLAOME— M2 post o XA L RIRABLNIF S AFRUL T =R HSOIF T A HORA 2 — I
—— O, SRR, A LI post KN HHEATREL RASHEFISIR post ST 7V
5, (HRRRE B ER AR SRR A RAERAS LIRHE, Ak 8 HRAT L

SEX Post FRHTH AN E RIS

IFATF LRSI A I L AVHETRE A post GEURAFI LA, FrLAibIRITN R R & LA — A6
i post SEWIMIAFKELREL new FFUH, WIRH] 17-12 iR, EFE X —MHH trait state o post HTERH FB
state ‘:F‘ﬁﬁﬁl*/l\ Option %‘éﬁ!ﬁ"] trait X‘JL% Box<State> o %ﬁ}ﬁ%%ﬁ@ﬁgﬁ Option %ﬂ‘ﬁﬁﬂ"]o

state trait & X T A ANFPRS I ST ZE4TN, I praft «  PendingReview A1 Published JIRASHBSITLIL state
A DAEXA trait FRBA R, RN TR R 8 L oraft RIS YR BA 1A B IS RIVIEIRE:

A4 src/lib.rs

pub struct Post {

state: < <State>>,
content:
}
impl Post {
pub fn new() -> Post {
Post {
state: ( ::new(Draft {})),
content: tinew(),
}
}
}

trait State {}
struct Draft {}

impl State for Draft {}

] 17-12: post LEMIMRHITE LATH . Post SEBI new PAEL, state trait MIZEMIK prafe

LI post I, FRATEH state FERWEN—MFINT Box M some 1. XA Box FHIAI—A praft SN
S IXHHOR T TR BT — A post SEf], BEHSNTEZRIFIR. BIA post [ state FBUEFAM, WMuitikGld
1f1q/ﬁx:ﬁij)])\?§% Post T! °

A7 TR ST A 2 1 SCAS

TE Post:inew PREIH, FR’ATIEE content FENHMIA string o ERW] 17-11 1, JE/R T HRATTS B HEME T — 4> 0U il

add_text HIJ7EIFMIHALH—A astr BB SCRBGMB SN AT . IBFEEIA— D IVET AR content FELARHR
N opub o XEREZJET ASEI— AN VEREN] content FEIUNMATHEIEEL.  add_text J7VERIAEH EMA, iLIRAITER
1 17-13 (1) impl post BRI IN—ANSEI

444 sre/lib.rs

# pub struct Post {
# content:
#}
#
impl Post {
// --snip--
pub fn add_text(&mut self, text: &str) {
self.content.push_str(text);
}
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) 17-13: SEIL51E add_text RIAITESCH] content I INSCAS

add_text XJ’EEX#/I\ self E‘]ﬁf’}’é%[ﬁﬁ, ﬁ%%ﬂﬁz&m)ﬁ}ﬂ add_text E@ Post i{ﬂo ?ﬁ%lﬁﬂa content ‘:F‘El"] String E(]
push_str J'JF’f"Jz:j% text %ﬁ[ﬂéf%ﬁ@] content ':F'c ﬁK%%@*ﬁﬁ%ﬁg‘B%r %EE@??%%I{K%T@&F)T%E@%
o add_text HIEFTEANY state IREKE, AL ERNAESZFRFRIT A5

R R AN R

BAEVM] add_text FFFIESCHIMIN LN EZ )R, BAWIRAE content JrikiR[El— N2 F4FH slice, KRS ALL
THRICRA, QoG] 17-11 (958 8 47 Fr . BUAELEBRA T BET AL ZOR I H Rl A 77 ZORSEIL content Jrid: IR
—NEFRF R slices HIHL TR SORE SO AT IIRE /) 2 Ja 1 B3 —fifid. (HAE H AT SCR BER R SORA, IRk
EHNERIZERTN o R 17-14 JoR TR GALAF LB

44 src/lib.rs

# pub struct Post {
# content: 5
#}
#
impl Post {
// --snip--
pub fn content(&self) -> &str {

}

B3R 17-14: 31— post H content LRI GALSEEL, ‘B ESEIRE—AZTFRFH slice

TIIEIIXAS content J7¥%, il 17-11 U ELFIEE 8 4T RIAARS RE WIIEAT

TR SR A SOR SR HOIR S

BN R TR B I SR AL SO T RE, RN HORAS B praft SO pendingReview o FRATAEEA post HIHN—MIRIN
self ﬂ%”i%l)ﬂﬂ’ﬂ’&ﬁﬁ& request_review o 'ff%%){%- Post ﬁﬁﬁ’{j{?&??\]%ﬂﬂ‘] request_review ﬁ/fﬁﬁlzﬁgﬁ:/l\
request_review J7VE23H P AT IR H IR Bl — MRS . 41 17-15 @R 1 XM

X441 src/lib.rs

# pub struct Post {

# state: < <State>>,
# content: o
#}
#
impl Post {
// --snip--
pub fn request_review(&mut self) {
if let (s) = self.state.take() {
self.state = (s.request_review())
}
}
}

trait State {
fn request_review(self: <Self>) -> <State>;

}

struct Draft {}

impl State for Draft {
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fn request_review(self: <Self>) -> <State> {
::new(PendingReview {})
}
}

struct PendingReview {}

impl State for PendingReview {
fn request_review(self: <Self>) -> <State> {
self

}

M) 17-15: S2HL post A state trait [ request_review i

IXHY state trait BHN T request_review J5¥E; FTE SEHL T IX A trait HOSSHIIIAEHS T B request_review Hiko VEE
AR TAEH self o aself BGFE amut self fENTIVEME —NSH, KEMH T self: Boxcselrs o XMEEEHRA XA
TV RXHX AR Box B XAMBEIRILT Boxeselfs MIFTHBL HZRELIMMLME rost FIRASE T LUK
H SRS -

NTHERERDE,  request_review TTEFREFRIURSMEM AN WA post B state FEH option HIHRFI: i
Ml take J7¥EKE state TBUPH) some (HEUHIFE T — None , PN Rust ARSI AFEZH T B XHERRK
114 state fHABZNH post TIARMEHE. HERMLN state HBE AR NEIENLR.

JZE%;*E){% state Ilﬁﬁﬂ'ﬁﬁﬁ\j None X]ﬁl?{% self.state = self.state.request_review(); iZﬁE’JﬁE%E%L’%E state
FB, RIKEL state EHIIFTER . EXMHRT 2 post WEH AFREFHAFRMEA LN state fH.

praft [F 775 request_review [MISEHLIREI—/ MBI, 24 pendingreview ZEMIMRIISEH], H A RACEI AL T4 i
RS . MK PendingReview FIFEH S T request_review Tk, ALEANITEMRESE . HxeiREE S,
ﬂylﬁj@ﬂ%ﬂﬁ:&iﬂ: PendingReview %#&B@Tﬁj@ﬂ@ﬂ?&% PendingReview %#ﬁc

DUET IR BB HOR SRR T2 post M request_review JVETEIE state EfMEASRE RN, BMRERATE
H SRR

BAVEHBAREE Post M content JTEAZE, R[EI—ANTFFFH slices MAETTLIAA pendingreview RASTIANALSE
praft JIRAM post |, AT ELE pendingReview IR NHAAAMFEMAT . ARG 17-11 HEF] 11 1T HAH
R A PAHAT I !

HINAE content 1T AN approve Jiik

approve FT1EME S request_review HIEFML: BN state WEANHFIZIELE M T PPRE, WORH 17-16 B

44 sre/liburs

# pub struct Post {

# state: < <State>>,
# content: 9
#}
#
impl Post {
// --snip--
pub fn approve(&mut self) {
if let (s) = self.state.take() {
self.state = (s.approve())
}
}
}
trait State {
fn request_review(self: <Self>) -> <State>;
fn approve(self: <Self>) -> <State>;
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struct Draft {}

impl State for Draft {

# fn request_review(self: Box<Self>) -> Box<State> {
# Box::new(PendingReview {})
# }
#

// --snip--

fn approve(self: Box<Self>) -> Box<State> {

self
}

struct PendingReview {}

impl State for PendingReview {

# fn request_review(self: Box<Self>) -> Box<State> {
# self
# }
#
// --snip--

fn approve(self: Box<Self>) -> Box<State> {
Box::new(Published {})

struct Published {}
impl State for Published {

fn request_review(self: Box<Self>) -> Box<State> {
self

fn approve(self: Box<Self>) -> Box<State> {
self

R~ 17-16: 4 post Al state trait I approve 7V
XHEN state trait BT approve ik, #?ﬁﬁ?ﬁ/l\ifmT State E@%*@M& Published >{j(?§c

BILT request_review , WIEEST praft YHH approve V5, FFEBEEMIEE, K AESIRE] self o X PendingReview
P approve B, BIR[EI—HHI. FAEM published ZEMIANISEH]. published Z5HIASZINT state trait, [FIRFXS T
request_review i approve WJTiERY, EiREE L, FATEXMAEIE SN ZIRFE published RE.

IAETEF post M content Jiik: MISVIRFEEN published A EIRIFMESL content FEMIME; 75 MIAF IR [A] 25 4% Hf
slice, 7R 17-17 Fiizw:

44 sre/lib.rs

# trait State {

# fn content<'a>(&self, post: &'a Post) -> &'a str;
#}
# pub struct Post {
# state: Option<Box<State>>,
# content: String,
#}
#
impl Post {
// --snip--

pub fn content(&self) -> &str {
self.state.as_ref().unwrap().content(&self)
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// --snip--

B 17-17: T post ) content FVEREFLUIH state [ content JHiE

BN H A5 2 A RX A RN CRIFIESEIL T state HISSMIMES, FAVE A state FHIMEN content FHikFfEi%H
S (R serr ) EASHL. BEE IR state fHM content AILHIIR[ENE.

XHIPFIH option [ as_ref TTFIRENTHE option HEKIGIHTIARIKBHITAN . FA state &—1
Option<Box<State>> , 1J%j)fﬁ as_ref ’%Jé[ﬁl#/[\ Option<&Box<State>> o QD%Zil}ﬁm as_ref , E%?%%Ugjl\%jél%, %Z:ﬁl%

¥ state AN sselr BRESHL

FA WA unweap T7iE, X RBAVIE ERZEAL panic, K post MIFTH THEMBMRAMATLREIN state 2H—A
some fHo XA BRI IIRATAE None 2 AN AT HE T 4 B4 20 AN BRI AR (K5 20 o

BERINME T 1 eBoxstates , HWHIL content I, MHGIHMEHFIZES/EHT & Al sox XFFRASWAHSIIT
state trait [FIZRTM) content 777

REWETEN state trait 7€ XM content , X WARTLEMRSE AR IR B2 WA IETT, W0oRF] 17-18 T
IR

44 src/lib.rs

# pub struct Post {
# content:
#}
trait State {
// --snip--
fn content<'a>(&self, post: &'a Post) -> &'a str {

}
}

// --snip--
struct Published {}

impl State for Published {
// --snip--
fn content<'a>(&self, post: &'a Post) -> &'a str {
&post.content

}

A~ 17-18: 4 state trait B4/ content J7VE

XEIEINT — content JTVERIERINZIRIR Al — AN 7555 slices XEMETLTFN praft Fl pendingReview &5 FJASE
Iﬂ content Tc Published é§$@1$/i\%ﬂj§ content ﬁ/zﬁ%j&@ post.content E/‘”ﬁo

ERERATTE B A R, ST EeR . K post MISIHIEAZH, R[] post —FBTAISFIH,
P RAR [ 5| B A a0 post Z 4%

BLAETR B 58I T BUER B 17-11 v BT BOARES AR RE AR | FRATIE R An S AR A S TR
X LR R AAEAE TIREX R AP T AR DAL post 2

IR SRR A
RAMEAR T Rust REAENS SCOUIFIR GIORABLRAT, DMERAE ML IR REE R FIXIOT . rost HUT7HE

FEAENE X LA [F R MAT v XM RGN, N TR BIE SRS FEIT A FEE LR
E%: Published E]':J State trait E‘]iﬂ_ﬁo
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WERZANE DM APRSEA R BRI, WATRESAE post HYJTHES, BHHEETLE main AP HE] naten 1F
A, KA ESCIRA I RECRHAT N X EWHE T A A R 2 A ERER A T R AR I RS AT 1248 | X AR
INEZAREN 2ZFERE: D naten IHAHSTFES D

TR, post HITHEMMEH] post HIMLETTTH matcn iHA), [RINBIIECRES R REHEIN— DI struct
AR HSLI trait 1771

AL G T R INE L hEe. A T AR e e A RS R vt v, 220 R — 2l

o HAVHHIET oraft ARAEIGINSIA N2
. i.ﬁ':.sz[I reject 73‘{24%’@3{6@#&#&}}\ PendingReview §EIE] Draft
hd Eﬂf’rﬂkﬁ‘ﬁﬂfﬁ Published Zﬁﬁ%%%?ﬁ\ approve i

RS — AR AUE FPIRE I TIRES 2 A e, —HRESMH AR WIRTE pendingReview I published
I‘E—‘Iijj[l%ﬁ/[\ﬂﬁ%?\, FCU scheduled , )”JJZ:?%K@}E& PendingReview EPE"JFQ@%E%%EU Scheduled o ﬁu% PendingReview
To it ARG PRSI SR E4F 1, Al X RE VI3 73 — Pt o A,

AN RIS M — R E L . N THRMA, ATBAERCN state trait FIR[E] self ] request_review F
approve JTVEIEINERINSEEL, AX B RG L4, KA trait AHIE serr A4 BATHEREE state {E
RN—A mait SR, FrUATREL PR R AN,

F—/NEEHE post H request_review I approve XML, MOATESZHEWAH T state FBH option {HMIF
— i, FHELSERFN state FTEBUKE VHE. WHE rost HFAIREZ HIEHGEMEIXMER, BATTRESH R E L —A%
KIEPRERE (BEFEM D LTHE .

56 A BT 1) % S0 5 18 SO AME R %A A R AT Be R Rust RS iEIRATE B — LS A mT DU &
B R TE AR FR S AR 2 B A 1R

FERESAAT g td 21

PATRE 7R an e S s REOIR S R KT — RV R L o AR F 52 3 SRS TR H B AL AR AAREx H
AFE, BATKEREHRISEAR R, Gk, Rust BRI B9k 2o AT AT 7E R A8 A8 FH A 18 SC It 6 FH s =R S
SRR A G PR 1%

ERATEREE—TFRH] 17-11 ' main HIEE—EB5):

A4 sre/main.rs

fn main() {
let mut post = Post::new();

post.add_text("I ate a salad for lunch today");
assert_eq!("", post.content());

BATIRA BB post: inew QU —DHIIIH ML, FFREGIMM ST N A . AEAF TA7E — A F R SR
B2 AR content J7idk, FRATKHEE RIS TE2RA content J7i%. AU S BIRMBE RIS A, HoBE
—ANTTEAFAER G AR . XS IRA AT BEAE L P PR R MR s Y S SRS A, BRI ARG 2 22 it AN BE 2
Bo R 17-19 IR T post Z5MUMAK.  praftrost SEAAMALAK % H I 5 E X

44 sre/liburs

pub struct Post {

content:

¥

pub struct DraftPost {
content:

}
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impl Post {
pub fn new() -> DraftPost {
DraftPost {
content: c:new(),
}
}

pub fn content(&self) -> &str {
&self.content

}
}

impl DraftPost {
pub fn add_text(&mut self, text: &str) {
self.content.push_str(text);

}

A 17-19: T-%ﬁ’]éj content JTIEM] Post ?ﬁﬂ{ﬁﬁ content J7VEMR] DraftPost

Post Al praftpost SEMIPRHIA —DIAHHT content FBORMAFIHISIA , RILLEMAATA state TEBINRATKE
RGN SRR R post RHARRAATHITSL, EH —PIREl content Y content J7i%.

{53RE — post:inew PREL, ANIEAFEFIRME post S, EiR[E] praftrost MISLH]. BIEEATREGIE—A Post 5L
B, A content SERH M EI A EFREURE] post o

DraftPost J:%XTg/I\ add_text 75/2, ﬁ*i@ﬂﬁu1%z%%g*¥rﬂ content iﬂﬂizfgr Z:J‘i/f%i DraftPost #(Qﬁ%)‘(
content J7¥%! WIMIMAERFFIIR T ITA ORI ZITEE, RN R EOOA R A R R N A . AFREGT X LR
il ) 22 AT o 7 A R A R

SCHUIRZAS 18 N AN R SR 2 [ %

IR R AR B AAT T SCWE 2 JAT 14 BRI SR AT B0 U e S e SO AT AR A 2 b 20 o A0 L o S5 AR B AR S O 1l
RZAIARA S BARE M N AEIRATE LGN 5 — D EERIA PendingReviewrost SKRSEHLIX MM, #E praftrost L7E X
request_review ﬁ/fﬂéﬁ@ PendingReviewPost , #E PendingReviewPost J:i)‘( approve ﬁ{fﬂ%@lﬁl Post t([.li?fﬁﬂ 17-
20 flis:

A4+ sre/lib.rs

# pub struct Post {

# content: >
#}
#
# pub struct DraftPost {
# content: 5
#}
#
impl DraftPost {

// --snip--

pub fn request_review(self) -> PendingReviewPost {
PendingReviewPost {
content: self.content,

}

}

pub struct PendingReviewPost {
content: 9

¥

impl PendingReviewPost {
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pub fn approve(self) -> Post {
Post {
content: self.content,

}

%113 17-20: PendingReviewpost IHIL VA bpraftrost M request_review BJ%, approve J7VE¥F PendingReviewpost 22 AN KA
Eﬁ Post

request_review Ml approve J7VEIRHL serf MIFTEM, KILEIH % praftpost 1 PendingReviewpost S, FF4r ikl
PendingReviewpost FIRAGMHI pPost o XFELEIHH request_review X Jaih ALt B E( bpraftrost L7, J5#4TH

. PpendingReviewpost JFIAE X content J7i, FTUASHIIL AR REM PR, praftpost [AHH, PKJyiE—15
FIEXT content JTVEM] post SEHINIEIZZVIH pendingReviewpost [ approve J77%, TfRF] pendingReviewpost [FIME
—INERTAA praftpost [ request_review J7iE, BAETM TG K SCHI TAERmASH TR RS .

ZWHEWREARASS main MH—LNIES. FON request_review F approve IR [B1F S M AN J& 5 5ot 18 FH 1A 45 1)
A, FTLAERAT R BRI E 2 1) let post = 7 aaE SR ARAFIR IS5 . AN FERENT 5 R MG XIS B s
FRET, BATEAHTEMAT: A2l X ERE FESCAFMARID . EHETR main A MIRE] 17-21
FiR:

AH44 1 sre/main.rs

extern crate blog;
use blog::Post;

fn main() {
let mut post = Post::new();

post.add_text("I ate a salad for lunch today");
let post = post.request_review();
let post = post.approve();

assert_eq!("I ate a salad for lunch today", post.content());

B 17-21: main AR ALET BT SC AR SC B2 2

AEAEE main REHRE post AEAFXASZIUAFE 78 40 <71 1) 06T PR RS TR B s T 52 A R AE
post SCHLHT. SRIM, 1385 TR GG PRI KIS B HATE R 7AW RESA LXK B E L XA R T E ) bug,
BRI R A A AT 1 SR A 2, A P38 B AR P PR 5 T4 A B

FOREIZ — 870 T 40 B U AR 38 I AIA I 5 K KA 35 2R e 2 A5 P 3 A Rl A FR AR 2 o JR e

RIE Rust AESS SCILI A0 R, A H A ARRRIR SRS HE S R RO AR 7R . IR LU A AN R RO AL B
SIRKAT BE AR AU o0 RN, HH A8 A il AR A ) Rust SRR 4 38 I 38E S — L5 bug IXFEA 2 TIRE. 7E
Rust T )5 G A SUR B IR T %, RIOA Rust 7 15 TE BUZRE I T 16 05 & i B i Thee.
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PIEEA TG, AERRTINN Rust & — NN RIEF, AR T trait 57 Z 52— Rust *PEREER 2> T 50 R0
REMI 7% B0 R AT B A D B AT IR R RER I PR IARTG SR — e RAE o I8 RIE R W) BLRTR S B B K1Y
ARG AT [0 G Rust WA R BOZAEA [ T X0 15 5 I DhRE . 1 a0 GBEIEA 2RI Rust 87769
7, HAR R AT L

TR, ERNEBEE 7 MR T SR RGN Rust 0fE: A STF2BES ROISEM e TS Mm T, HEIF
BA RS ENTRERA . ERATTIHIRERE !
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ch18-00-patterns.md
commit 928790637fb32026643c¢855915b4b2fd9d5abff3

BEZUR Rust PHRFIRITEVE, EADRILECRA P R4sK, T RMEM PR R M. EE AN naten RIZAIL
Fo 5 R T LSRR T 22 X AR e b PR A SCRE A o B R — 2 N A AT R

o P
o WRHIRORUEL, W%, Hifthok g oAl
. h
. R
o
BB i T NI RRROTER, B T DL UL AR e Ve R 5 8 TE W R RBP4 04 1Y
s

FATE DR — el SRGUHBESRE €. R BIE IR S, BRATRHME R AT R, [FHZ—FEE N ETie
match RIK UG IE T2 BRI AR S RBUI AT & IR, T DUE IR L A R Bl AR &, HiZ
R SR ARSI A 21817

ABRFTABEAMRNENSH . RATR R EBIERIBR A LR, refutable &5 irrefutable BLxUHIX R, FNRAT BE W
BRI A (R R, R S B0 o o PR 2GS 5o T faf it R A
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Pl e = BB AL B

ch18-01-all-the-places-for-patterns.md
commit b1de391964190a0cec101ecfc86e05c9351af565

BB Rust IR 277 . IREAEALREEMEH TRZE! AFDE M EESEAMENSE.

match 7%

WHREIRE), —MEERAER natch RIXM DS ABAL maten RIXNXH maten KT, HTILE
(AT — B AN ) ST B, I8 7y SO — MR AN FEARL L PE 70 S R S iE AT ) ek 2K

match VALUE {
PATTERN => EXPRESSION,
PATTERN => EXPRESSION,
PATTERN => EXPRESSION,

match RIKFMAHE 552 (exhaustive) H), BN match RILAFTH T REFMEHARL AL ER . — i RE SRR FTRE
HRTTIERAE TG — 70 SO T R —— tetn, —MICEAE T R A2 FRAGE WA S R, PR mT DA 35 B A
DLHC AR 15 50 -

A MRFERIB WA HL, AL EAAGEEMA R . IXEG] a7 B 2 TR G E E R URA H -
REZ JE = TR -

if let MFRER

FNERRIL T if 1et RN, ULRERMMEZENTREERT RROL—MERK match AR SHI.  if let A
LUK RE—ANFIRE A ARTDH) else 7E if let "B ICACHTIZEAT.

) 18-1 JE R T AT PAZH & FFULHED if let « else if Al else if let FIAT . XML match FER—KAGEK—ME
ER BRI T2 RiEM: — R if let / else if / else if let 433 HFATRILIKMFANHREL.

) 18-1 RIS FRIR T — RGBS AN F S AR A BOR Y€ 15 SO AZ AT 40 9 TR T H A, A6
TR A A AR, AR ECSCAE A U R RE R A R A

IR RE T R EREUE, B EHEERE RS, WRSTZEEN =, WRIERK RSO, MR HE T
SR TAF RO RS O AT N B 1S, AR AN B R OsE B O, &5, WREAE RIS,

TR R

444 sre/main.rs

fn main() {
let favorite_color: <&str> =
let is_tuesday =
let age: <u8, _> = "34".parse();

if let (color) = favorite_color {

("Using your favorite color, {}, as the background", color);
} else if is_tuesday {

("Tuesday is green day!");

} else if let (age) = age {

if age > {

("Using purple as the background color");
} else {

("Using orange as the background color");
}
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} else {

("Using blue as the background color");

%Wﬂ 18-1: édp:‘% if let v else if  else if let u]j& else
A KA G RVFRA TR R R MFE R X RATAL I, )T FTEIH using purple as the background color o

/f%r‘ if let mﬂu1% match ﬁ’i%ﬁﬁtgl)\%%%% if let Ok(age) = age %I)\fgﬁ\%ﬁﬂg%%lﬁ% age 'E'@;{—::'\
ok MATHIE. XERE if age > 30 FAFFTELTXAMUIIHNI: TEEEHANFMFLEN if let ok(age) = age &&
age > 30 , KINIRAIME L 30 BAT LB BE T 1 age ELEIKIE SIFIERIBTME HIEA 2 A 200 .

if let FIXNWERAIET HIT R G ARIERIEE, T match REXNKE T, WREBIRFN else PMEN
SO — LB DL, iR AN X R BRI AR IR

while let Z%MH1E¥

AN af let SRR while 1et FKUFIEIN, ERVF R BEBILAH —EHEAT while 7E¥. 7R 18-2 R T —4
M while 1et HIBIT, B vector fEJIMIFLLSeit Ja 75 SUAT BN vector HHHAIME :

let mut stack = cinew();
stack.push(1);
stack.push(2);
stack.push(3);
while let (top) = stack.pop() {
("{}", top);
}
H13% 18-2: {f ] while let fEFHE stack.pop() JZ[Al some Mm+]ENHHAE

XM FEFTEIH 3. 2 BEER 1. pop J7VEEUH vector B G — D ICEIFIR A some(value) o LTS vector /2251, Bk
A None o while JEIARE pop R[] some Hior—EHIBTHIPIMRIL, —HIHIRF] None , while fEMFIE. FRATA]
LM while let SREAHIAR RS —IE,

for 1HIS

WS =2 IR, for (E¥AE Rust PiRH WHITEM G, ALIRBA VIR for FTLDER—MENX. £ for 18
Hrh, MR for REETEIEIRBEAIE, LW for x iny PHY x .

A 18-3 HER VUG for JEIKARN, BIRIT—DNITHIERN for TEIRM—HST:
let v = ['a', 'b*, ‘c'];
for (index, value) in v.iter().enumerate() {

("{} is at index {}", value, index);

}
4% 18-3: £ for EF AR AT ACKRARM T A
RATED

a is at index ©
b is at index 1
c is at index 2
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ﬁi{%ﬂa enumerate 7:772@@6 /I\J%{Jﬁ%%ﬂéfrﬁi &{ﬁ%ﬂﬁ&]&ﬁ%&#ﬂ’ﬂ%%l, 1’@’“”1% /l\fliéﬂ’:':'o % /l\
enumerate ST ETCH (o, 'a') o HIXAMAVLEFIIL (index, value) , index KF24& 01 value FFEAE'a, FHFTER
HEE— 175 .

let iEf)

FEA R AT, FATRPIHAISEET maten M if 1et EAMENA, Al Sge BN AN, O et
WA B, FIE— FRADEAM let ZEIRAE:

let x = 5;

AASHAT AT BRI RRAE . ARTTRERA K, AARR LR 1ot BRI AEXMETIT:

let PATTERN = EXPRESSION;

B let x = 55 RXFEMIBATEEAMT patrern (1 E, RN RIARFHIANRIOB . BATRERIE A SHHE,
FHFAEMHRBIF AR PTEABIIN 1et x = 55 BIIHOL,  x R—MEAR KITREEIREE TR x7. FINEA
B x RBMER, RMREALPR LT REMTESERIRE « , NMEERFA.

NT BRI 1ee HIBNILRITIMNE, RS 18-4 A 1er AL — T4

let (x, y, z) = (1, 2, 3);

P 18-4: i AR A L I — IR B =N &

KA IuA SR Rust RHEMA (1, 2, 3) 5, y, 2 FHFRBMAAILREZ A EXAE7H, H
=it 1 SER «, 2 HER y IR 3 FER 2 o AR BRSNS JCARE E RS =AML AR RS A
=P

AR P TR SR AU T T TR B, WA RAUAITRE, JEEAR D R, i, o~ 18-5 R
SN LR = TR e, KRMMTH:

let (x, y) = (1, 2, 3);

1 18-5: — MR IEEAL Y, P RENEEAF GO TR EE

F G I B AR 4 i R TR

error[E@308]: mismatched types

--> src/main.rs:2:9

2 let (x, y) = (1, 2, 3);

|
|
)] e expected a tuple with 3 elements, found one with 2 elements
|

note: expected type " ({integer}, {integer}, {integer})’
found type “(_, _)°

WRA B AR TR — AN EAME, WATRMEAR | B L, 0 RS EIEP E # TR . R AR K2
(A g, NfE Gl L B AR RS oA iR B .

EShle gt

BB H T LR, 51K 18-6 TR A T — A foo MBEL BRI A 132 BENSH «, WERXE
HELSR B TZAR A «
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fn foo(x: i32) {
// code goes here

¥

Y3 18-6: /LS HU P AR N R B 4

x B MR KT 20X 1et PRI, TCAFERBSHCT LA . 13K 18-7 Ktk sn A s A v N
fA:

CAH:44: sre/main.rs

fn print_coordinates(&(x, y): &(i32, i32)) {
("Current location: ({}, {})", X, ¥);

}

fn main() {

let point = (3, 5);
print_coordinates(&point);

FF 18-7: —MNMESH TR TCLR T R 2L
IXZFEN current location: (3, 5) o fH &3, 5) VLR ax, y) » Wit x /BRI TE3, M y BRI TES.
BN+ = F Frifk A AT s 3, 0 n] DUE P S 3 Al AR

PAERM RN TRSAAE K0T, Al S ME R e M7 5 A AH R 7 AR 78—y, Bl
f& irrefutable (¥, EWHEAMATLAVCE I AEMTE. 755 —LEf5 0L, Al A1 AT BUR refutable (. £ T RiEFRATI &
=z
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Refutability (7] XD @ B2 & LR R

ch18-02-refutability.md
commit 267f442falc637eab07b4eebb64abdcd2c943a36

/
N,
=

BERATFIRU . refutable (TR Al irmefutable CRTTRIRI o AEUARLE R4 0T R B SRR ON 2 AR T 2
K Cirrefutable) o —MAITHE let x = 55 BAHH x , B x AT AILECAEMME AT AR AT RE S M. X KL Lbmr g
BB HEAT DU RC 25 R M AR R R 2 T IR BK B Crefutable) o —ANXFERIG] T2 if let Some(x) = a_value FIEIHH
some(x) ; UIRAFE a_value HFHIESE None TASE some , AL some(x) M AHEILHL .

let BEA RBSHM for P KA REAEE, BB AL REETF TR T A X TR if let

A while tet FIAFBEIRHIN R B2 AT BB, RIOOHRYE & AT AE LB R e ) 2R I AL AT
RE AL AZ AR 1 2 B SR AT A R (35 A

TG AH O T SBAAN T S BRSNSk i S5 7R AR T S B O, IR R HHR A5 B P B B IR gt e T
RIS o EFZLEAE DL, AR, & EE S B 454 .

EBATE R — D WE Rust ZERANA] S B R 77 6 ] S Bome o LR e i L 61 770 #E7R 481 18-8 o, H—A
let HEA), ARG E N RBIEI some(x) o WIMRATIL, X& I IR:

let Some(x) = some_option_value;

) 18-8: SXIATE let HAE A PI SOBUEEE

% some_option_value MHIMEJE None , EASMINLEAEIL some(x) » FHHXMEAZ AT B SR 1et iEA) RAgHE
AT S BAE AR RIS A FEIEIL none  (HBFATH X HAE . Rust & 76 gm B HIAR IR AT SR ME B R AT S AR =1 o 5
{5 AT S AR

error[E@005]: refutable pattern in local binding: “None™ not covered

--> <anon>:3:5

|
3 | let Some(x) = some_option_value;
| e pattern “None® not covered

FOREATEA (WAL B PR some(x) HITE— AW RERIME, FTEA Rust & FRKIHTIX

N T EEAEFZAT B Q377 (8 T T S BB CRI L, m DUME S AT R AR : AR TR et , W LMEH]
if let o QIGL, WURBGRILES, K-S H Rk 2mg, HRAMREA . w1l 18-9 JER T nfE =<4 18-8
RS -

# let some_option_value: <i32> =

if let (x) = some_option_value {
{3 x5

}

B 18-9: A if 1et AI— A AT S BT RACE et
Feli1gs TS — NS DLARSER B | X BAIS AT LLSERIEAT, Bk in b B kB BATASRE P AN AT s B 20 4 T Wi &)
iR, AR if 1et YT NERSMEAMEN, HAURE) 18-10 hHY x , M if:

if let x = 5 {
println!("{}", x);
¥
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B 18-10: SZERAEA T BN E] 15 1et b
Rust ZIARAT BB T if 1et RBAHEXH:

error[E@162]: irrefutable if-let pattern
--> <anon>:2:8

|
2 | if let x =5 {

| A irrefutable pattern

ik, VREC oy ST ZUE AT S B, BR 1 dE — >0 SC A A A RENL RO AR AT R B AN T S B e SRR AN AT 3
BT RA =3 mateh , AR AMARZRAA M, IFATUBCER BRI 1et KR EA

HATFRATC2W 8 1 Frf ] DUE IRt 7, AR R] S R 5 AN]SR A X, N T LBl — 2 BT T LA R Y
R R H e .
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H- LAY N
FIr A A 2B
ch18-03-pattern-syntax.md
commit 3f91c488ad4261dee6a61db4f60c197074151aac
I A FTRAT AT 1 2 AR R ] . AT 24— 2 H A R g SOEE I H S IR R 4 T e Ay
B AT
INTVETNE]

WEENF R, AT UA B ILHC i A . RS g T — 27

let x = 1;
match x {
=> ("one"),
=> ("two"),
= ("three"),
_ = ("anything"),
}

KEBAIDZATED one BIA x MfESRE 1o

VLAC Ay 44 A2 B

iy 4 AR B A VL RCAT AT (B A TR B, X AE 2 B AT Bk IR T maten TR L&A LR %
N match SIFIE—AHAERR,  maten RIXXAIERBAM — M0 HRHNZRELER match L ZIMAIFR LR
SR —F. ] 18-11 1, BT —MEAN some(s) AR x M—AMEN 10 AR y . HEE
B x EBIET—A maten Rk WEILEE SO RIS R printint , JFTERATAUS AT TH I AT BT
A, BB GRS

Filename: src/main.rs

fn main() {
let x = ()38
let y =
match x {
(50) => ("Got 50"),
(y) => ("Matched, y = {:?}", y),
_ = ("Default case, x = {:?}", x),
}

("at the end: x = {:?}, y = {:?}", X, y);

A1 18-11: — A mateh IHFIHAF DD GIN T EHELE y
IEFATER L maten IERBATHRIRERAE T2 0 5 DILRD SCRRREEIF AL « A SCME, Frelgkss.

BTSRRI T — MRy, BRILEAER some HAIEH. KINWAIE matcn FIEAKIHEHIH
t, ZR—AEAR, MARIFREWNE 10 KA y o XKy FOERTTACAE some RIE, 7EXIIZ x
FME. B y SET x P some WHEBHIE. XMER 5, FTBLIRAND CHIRIE S IATIFATEN Y matched, y =

5 o
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IR x MMER None TIAZ some(s) » kPN SCHIBEAALILE, FrLAR LR FRIZ. XA SR EAETIA
AR x, TR RENPH x SRIMNIEEWEER x o ERXDMERERHITH,  match FEATED pefault case, x =

None o

—H maten RIEAPATIERE, HAEMBMMETR 7, FEAE y BEAEHBER T RIEH printint RXATED at the

end: x = Some(5), y = 10 o

NTRIEREB LN x Ay BME, MIAFIANESTER match FRIEIN, FATREEAR N FIAE A 2% A R UCEL S 1
(match guard) o Z¥B4 195 LA ILAL S 1.

2R

FE match FKIXAH, WA | AL M, efR% 8 (or) MIRE. i, AR « KIE 5 LR 32
FILEL B8NS30 SRS, BWRE AR « BEILECE ST —AME, B RIELT:

let x = 1;
match x {
| 2 => ("one or two"),
=> ("three"),
_ = ("anything"),
}

LE‘E"]{‘EEEJ%*‘IEH one or two o

Wik ... DUAEE TR
AR — X IS A RO (2 TR, bR IT AT 7 S TG R M PO %90 3 AT

let x = 5;
match x {
=> ("one through five"),
_ = ("something else"),
}

IR x 2120 3. 4805, B oAMISORSIER. XM | BREAREMHAREEERNIE, ML 1. s,
R | WABAEE 11213145 . MRIGEGEBRTEEKZ, FH02ER LTI 1 3] 1000 H507 K
3

TEFE R S VFH T8 char B, BUOOSH RS SAES PG ETEE A NT . char A1 BT Rust ME—RITEVEREZ TN

IR,

WFR—AMEM char ZERUETEEIFH] T

let x = 'c';

match x {
at ..o 'jt e ("early ASCII letter"),
k'Ll 'zt = ("late ASCII letter"),
_ = ("something else"),

}

Rust 18 ¢ T8 —MEFTEEN, JFSITEIH early asciT letter

L2 aPiy el
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wny D R i . A2s . JeEMSIH, DMERE AR EE AR iERATRINE —F .

ALy RN
TR 1812 FEARBHPINTE « By MG rotne , ATLUBA BRI 1ee FAFHAME:

A4 sre/main.rs

struct Point {

x: i32,
y: 132,
}
fn main() {
let p = Point { x: 0, y: 7 };
let Point { x: a, y: b } = p;
(@, a);
(7, b);
}

) 18-12: R — DGR 7 BON SRR K A B
RBATEEE TAR o M b RILEERE p PR x My FE.

BT RN TR PR RS AR SERE T B4 B, AL EE A BRRS S TR - BUME T EE AR RE
TIRLe 7B, RN R AAUCH 7B AW WA, DA let point { x: x, y: y } = p; B TMREES, HLTILER
SRR T B AAFAE R S . ARINR S AT B A5K, MA@ NZEE S AMFEN AR, 76 18-13 &R T 578
1 18-12 HEMFAT AR, A 1ee BAGENEEN x My WARZ a M b

444 sre/main.rs

struct Point {

x: i32,
y: 132,
}
fn main() {
let p = Point { x: 0, y: }s
let Point { x, y } = p;
(@, x);
(75 ¥);
}

B 18-13: A5 FH 8 K A BT 5 SR AR R 4 K A B
KB TR x My, 5E p K « My MUK, HERLEE «x My BEESHE o BHE.

O R] LAFE R G5 A A 7 AT 450, A2 AP (7 B O R . X A VF AT — L 5 BOW R E(E I
(el 1) 2 Hefh 5 B AR i

1 18-14 JEZR T —A match HAHE point EIEK T ZAMEDL: BT x BiL (W oy -e NED . LT y ML
(x =0 ) BHAMMES:

CA44: sre/main.rs

# struct Point {

# x: 132,
# y: i32,
#}
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#
fn main() {
let p = Point { x: 9, y: B8

match p {

Point { x, y: T = ("On the x axis at {}", x),

Point { x: 0, y } => ("On the y axis at {}", y),

Point { x, y } => ("On neither axis: ({}, {})", X, y¥),
}

TN 18-14: 4 AN UG e A% 2 A ) - T A

Mo E TR y MRTFHE o RILEAEMALT x H LS. HBREIE TR « DMEAED SRR
e SR, BB A SOERE TR x IRREFIME o RILRAEMAT y MLrA, HNTER y Gl TE
By o HENDEHERBEEATIE, FURSERAEMHARR roint A x Fl y MATEAIEALR.,

AT, A p BONHE x A8 0 TITLACEE =30, BIBLRATEIN on the y axis at 7 o

R R

AL HTEE S G AR M, SR N ORY] 6-5 PR T A optioncisa> o — >IN AT WIBR B B0 AT R AR
FEIM 2 RO 2T T BRI 2 I8 LRI B A 77 e AR TRATBURE] 6-2 /Y message M2E9HI, 95— match fHH]
BEASEA T —ADWEME, R Bl 18-15 TR

WVAH44: sre/main.rs

enum Message {

Quit,
Move { x: 132, y: i32 },
Write( Vo
ChangeColor(i32, i32, i32),
}
fn main() {

let msg = Message::ChangeColor (9, o )8

match msg {
Message::Quit => {

("The Quit variant has no data to destructure.")

1,
Message::Move { x, y } => {
(
"Move in the x direction {} and in the y direction {}",
X)
y
)5
}
Message: :Write(text) => ("Text message: {}", text),
Message: :ChangeColor(r, g, b) => {
(
"Change the color to red {}, green {}, and blue {}",
r)
-8
b
)
}

5] 18-15: fPEAe A0 & AN [F) R AU F 1 R M2
@&1%52"2%?]@{‘]’1 Change the color to red 0, green 160, and blue 255 o ”‘éﬁﬁﬂﬁlﬂ% msg Wﬁ%%%ﬁﬂﬂ%iﬁﬁ%ﬂ‘]@ﬁo

442



IF14 Message::quit XFEBRATMTEHRMMES A, A DMMEME. HEEVLHHM{E vessage::quit , KL
AP E M.,

Xﬂ‘?{% Message: :Move ﬁﬁﬂ‘]%éﬁ’ﬁ]ﬁi*ﬂéﬁkﬁ, ﬂuﬂ?ﬂﬂﬁw?lﬂﬁﬂéﬁm%ﬂ%ﬁﬁo Eﬁiﬁgﬁiﬁy IEﬂqj(?ﬁ%ﬂ‘I“@J
HH 7 B B DA L 23 LRI 23 ST AR S T - X LA T 7R 1) 18-13 BT SERITRT B .

X‘JT‘@{ Message: :Write J\Xﬁlfl’ﬂ@ﬁ*/l\ﬁi%?y U\&@'ﬁ Message: :ChangeColor ﬁ*i@ﬁﬁ%ﬁ?ﬂ@%ﬁéﬂﬁzéﬁiﬁ, HAE
TSR0 T Tl o AR e A= AR s M 6 S i D e R I B — 3
figERe 51 H

AR PTICRC R E P E S 5 N, FEEESIH P RE, XU UhEE o M3, XERNES—EE
IR SR AL R, AR S 5 AR

RS 15, AL BATTFR A A R E A 5 AR A
) 18-16 153 [T — A vector HE point SCHIFISIF, I RIS ARG S AN ch S AR AT (XS« ATy fEL3E
AT

# struct Point {

# x: i32,

# y: 132,

#}

#

let points = [

Point { x: 0, y: }s
Point { x: 1, y: o
Point { x: > y: -3},
1
let sum_of_squares: i32 = points
.iter()

.map(|&Point { x, ¥y }| x * x +y *y)
.sum();

Bl 18-16: K AR 5 A B T B E

XEARAD 45 BT sum_of_squares HIMEAN 135, XNEERIER points vector FHEE—A point B x F y HIFHAHH
s sRANS 2R HF .

WREATE &point { x, y } PEE & WEBRE—AREAILEER, ROV iter &M vector I 5] HIT AR
EAL . EXANHRE ERBIXFE

error[E@308]: mismatched types
-->

14 .map(|Point { x, y }| x * x +y * y)

I
I
[ N AAAAAAADANAN expected &Point, found struct "Point’
I

note: expected type "&Point”
found type “Point”

XAHEREY] Rust I FAAILES spoint , AITIATZAXEHLITE point {H, TAE point HIGIH.

iR A R PR AN T

HEMDAERITT ARG LRARERAEN. 1R 2 Mot amrp 7, Heh sk ad iR errod
s IR BT B R GG S TR A K
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# struct Point {

# x: 132,

# y: i32,

#}

#

let ((feet, inches), Point {x, y}) = ((3, ), Point { x: 3, y: -10 });

ROHG BRI TL 3 A RS LA DA T LA SRS A P BRAT DB R
AR A R — A TT BRI BB A B T B, BRI Ry f rp A o 7 B R

2 3 R

A 2R B — LB A I, LEI maten  H B fE A SR A AR DL 23 SCSCBR LB MU, (ER e i S pr R
RIEOUINTT. A — L 775 DU B h oM. A _ Bl GRITEA R 17D . 75—
A R, ARSI R AR, BE R . ZRSTRE S E . WEERATR S MR R A AR A 4 S
2

i/ _ BEAME

FATCLAEAE N RILAE AL R EAGEE AR BRI BT . BAR T RIZAEALN match FIEHEJG I SRERIA
A, e PR TR, S m S Heh, woRfl 18-17 Fok:

CAH44: sre/main.rs

fn foo(_: i32, y: i32) {
("This code only uses the y parameter: {}", y);

}

fn main() {
foo(3, 4);

}

A 18-17: FER B G HPEH _

KB 2 e ZARAENE — NS EBULIERIME, 3, HEFTEHIH This code only uses the y parameter: 4 o KERATIHHLZR
AT ERE RESH, BIFBSRELAFAETHNSE.

FE—LHUL N AR RS BERE sz mait I, R 2R E R A EREBIIIEATEZEANSSH
o b g 2 B A & i BT AE R I R B S8, R ] i 0 S 80—

EHIRER _ BISEME

2 A AR AE B S AT AT h B S eI, e DAE 5 — MR N _ SRR 2 .
) 18-18 JE7R T 5T M B PRI AME AR . S TR A RVFE RN E P QAN HE E, H
A UL U BANAE TR BB IR AR

let mut setting_value = (5);
let new_setting value = (10);

match (setting_value, new_setting_value) {

( ) ) =
("Can't overwrite an existing customized value");
}
_={
setting_value = new_setting_value;

}
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("setting is {:?}", setting_value);

i 18-18: UATFHE some AR RN EH T RIZERILE some i

IXEQ’PEEE%*TEI]H:} Can't overwrite an existing customized value }%%% setting is Some(5) o E?ﬁ*’]‘lﬂ@ﬂ%i, fk’ﬂ]z:
TEEVLRCEAE AT —A some J U3 HFIAIME;  EE BI040 2 7 B setting_value F new_setting_value AN some I
HIESL . TEIXFMBE O, BATRE BT NTA SR setting_valve , FHHASHEE.

Xﬁﬂiﬁﬁﬁ/ﬂ\:’f’@‘lﬁ‘/ﬂ ( setting_value EE new_setting_value E#ﬁy None ) JXEE%:/\%iE/‘] _ B%EVZJSI'J&, ﬁﬁj‘ﬁﬁi%

%ﬁ:ﬁ: new_setting_value ’}E?y setting_value o

AT DAFE — R (2 A8 T T RI LR R Rr e (8, Rl 18-19 R, X B2 T — A Tuyo e iss — g g4
fA:

FATHTT AAE— A ep 22 A TR Rl 2k, 724511 18-17 0P JA TR 2N s — A T e su i v A 38 — RS DY AMA:

let numbers = (2, 4, 8, 16, 32);
match numbers {
(first, _, third, _, fifth) => {

("Some numbers: {}, {}, {}", first, third, fifth)
s

7~ 18-19: ZBE LA Z AR5

IZ’%*TEIJH:} Some numbers: 2, 8, 32, 1E4$ﬂ 16 %%EZZJB%Q

ML AE A T ET A N RISk B R A8 A&

WERARGIE T — DR AT A E, Rust W 2458 — &S, FOVXA RS bug. HEHNEIE—E
ARERARAE LA RN, HAIRIEAE B B B HINTT 4R — N ITH o X R A B 75 JF Rust ANZEE SR AR, %JH:
AR R R E AR A I TT k. RBi 18-20 TP AN T ISR R, A @47 ARSI R SR B p—

444 sre/main.rs

fn main() {
let _x = 5;
let y =

}

) 18-20: LLRRIZIT 463 8 4% LU & v (i AR B 05
RG] T EEVREMNZR v, ABAESURER N RIZITLNZRE.

VER, AR _ I DL R RIS RGBS R F . el x e Egs e &, m o _ MEefrsygE. N
TE/TL/\EMJE’J%X, TR 18-21 272 — MR,

let s = Some(String::from("Hello!"));
if let Some(_s) = s {

println!("found a string");
}

println!("{:?}", s);

il 18-21: LR RIZIT L Mo A AR 2 0, B RE 2 RIUE R AT A AL
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FNIARR MR, BV s MEDRSREhE s, IFRIERAIFRAEN s « RMREH TRLAL, FAE
. 7wl 18-22 REWTHIMIE, BN s WHEMBNE _ -

let s = ( ::from("Hello!"));

if let () =s{
("found a string");

{237, s);
il 18-22: BUE T RIZA S8 5E (B
EWARRD BRI RE1T; BORIREIE s BEIMEMAR, eRkAHEI).

.. BEERIRE

XFHZAESIME, AU L EER A I BT, R A AR AN RS E S R R
B 2 A B R R R TR BB RS FER0) 18-23 1, A point SERIRTEICT =42 | v 2
Bho £ maten FIRAP, BATHERRE « BEOIFR y M 2 FERME:

struct Point {

x: i32,
y: 132,
z: i32,
}
let origin = Point { x: 0, y: 9, z: 0 };

match origin {
Point { x, .. } => ("x is {}", x),
}

i 18-23: W .. REEE point HER x PASMIITBL

REAWMT x fH, BEUEET .. B, RS y: - M 22 ZERGWER, FRRELEARS TR
astatR, (AR R —BIPAFBIN I E

. ST RNTHEERERNSCR. RE 1824 JROR TR .. KR

A4 sre/main.rs

fn main() {
let numbers = (2, 4, 8, 16, 32);

match numbers {
(first, .., last) => {
("Some numbers: {}, {}", first, last);
s

w1 18-24: A .. VLECTCALA I ES AR —ME I B i T e
ZHM first M1 olast SKICEHE—MHERE—ME. .. FICECH: 2SR BT A

SRR .. AAURTCEUIN . dn SIS TL AN 20 B R A IR, Rust 4R . 7Rf) 18-25 JRIR T ANl B
o B, RIHASBES 1 -

A4 sre/main.rs
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fn main() {
let numbers = (2, 4, 8, 16, 32);

match numbers {
(.., second, ..) => {

println!("Some numbers: {}", second)

A

s~ 18-25: EHIR LA B L g ..
WP L E T, S8 NS R:

error: ~..  can only be used once per tuple or tuple struct pattern
--> src/main.rs:5:22

|
5 | (.., second, ..) => {
|

AN

Rust AR RERESETCHH UL second [HZ AT ZRNEZ DAME, VARIEZ 5 AN Z D/ME. KBS ER HIRATE
TERNG 2, YB5E second N4, M 8. 16 F132; M EETEZNE 2 f14, 485 second N8, $35ZHE 16 132, L)
BEEHE, BEAY second KT Rust RULFFBAALMTRFIRE L, FTULSR R4 R R, BONEXWA TR . 2H 5
M.

i ref M ref mut 7EREPAIES]H

REBATHEEBIEH rer REIESIH, ZFEKITABURA B BIBNZE . @ LILAHN, S5
A E —ME. Rust KIHTA BN ERE X MERBALENE] maten 1, BRI E . 7<) 18-26 &
R AN RRBERAG T, A natch ZJEEAIZEAME. ZXRMWIFRI FOAE robot_name ) —HE7E
B match 7SI HEREENE] THIIALE name 1

let robot_name = Some(String::from("Bors"));
match robot_name {
Some(name) => println!("Found a name: {}", name),

None => (),

¥

println!("robot_name is: {:?}", robot_name);

151 18-26: AR L AC 7 SR 2 A B SR BUE BT A UK A2 B

RN F PR, UMY name 4552 robot_name B some FRHAUMERT, HBEFENENT mateh o FA robot_name ]
WO ENBEREENENT name W, FIAHAEBETE match Z 5N println! kL OE! robot_name ESp] robot_name NHEART
HHL

NTBEIXBAY, FHEiL some(name) BIIEHHST robot_name THAZIRIEFTA . ERAZ Hb, AT T H
& ﬁﬂﬁglﬁﬁﬂ%fgﬁﬁﬁy ﬁﬁ%ﬂﬁ%%ﬁ?ﬂﬁ@%%ﬁ%@% Some (name) Eﬁ(ﬁﬂ Some(&name) o

SR, AE “SRAFE A M BN TR & FEANRE BIEE 51, E& LU EH L ErsI . B & 1
BRPERGHAMZ I, AR o ERHEEH.

FAXFE, TR RIS, ATDMERT R RERT N rer KT, WURH] 18-27 FiuR:

let robot_name = ( ::from("Bors"));

match robot_name {
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(ref name) => ("Found a name: {}", name),

= (),
("robot_name is: {:?}", robot_name);

il 18-27: A — A~ 51 A LAE R AR A RO Al A AL

AR DA, A robot_name Hosome FAMMEEEWFEENE] match 5 mateh {HIREXT robot_name R
I HMmEERIE.

AT RSO P I A TR AR TSI, A ref mut BAX anut , BT EIA rer BHAU &« XA
anut FITULRC CEAFER TSI, WA RHE A w6l 18-28 JRox T — AN E nT 42 5] R 7

let mut robot_name = ( ::from("Bors™"));
match robot_name {

(ref mut name) => *name = ::from("Another name"),

=> (),
("robot_name is: {:?}", robot_name);

] 18-28: FERRAFEH  ref mut RO —MERI WA 5] F

BB el Lgm i HHFTENHE  robot_name is: Some(“Another name") o KA name J&—ANEJZRG|H, AT EAEVCHD 4 S ARAS A
M BHEAM S AU ERSENE.

VLHC <5 BBt R Ash 2% 1F

VLHCSF T Cmatch guard) 52— AMEES match 2SR ZRHBSN i 0, E LI C A BEEFEILY 3. TTAS
ST P T 2A P ol R U RE FO VR SE N BRI IE DL

RAFAF A LME B U AR . RB] 18-29 7R T mateh » HAEE—AISCA RN some(x) A ILALSF T

if x < 5:

let num = (4);

match num {

(x) if x < 5 => ("less than five: {}", x),
(x) => ({35 %),
= (),

7~ 18-29: FERE L H I A VL L <7 12
#118-27: FE— AL A I A DL RS 57 12

EBIZFTENH  1ess than five: 4 o X4 num SEIAFE AT HERS, KA some(a) ULHD some(x) FTLARIPAULHEC. 2
FHILELr DA A x EEG/MT S5, A4/ 5, IS — a0k,

FRAIR num A some(re) » I 10 AT 5 FTUASE— AN SCHOVLELSF TR 5K Rust R HIAER =030, KT
BE R 9 e B VEEC S T LA VLELAET some AR5

TR RIE if x « 5 BISAF, FrCAICRC s RERgt 7 RILLE M fe

FERG 18-11 Hh, AR EN AT LU I ITRC ~F PRI P AT A B R 8, TR maten RBP4
BMARMEH matech ZAMAFRIGAL R B8 mRE N REW N BN AR (. L 18-30 J&7R T i A ILFE <7 A&
SLIXA A L
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444 sre/main.rs

fn main() {
let x = (5);
let y =
match x {
(50) => ("Got 50"),
(n) if n ==y => ("Matched, n = {:?}", n),
_ = ("Default case, x = {:?}", x),
}

("at the end: x = {:?}, y = {:2}", X, y);

5] 18-30: A F T AT <7 TR MK 5 A1 E AL B A S5k

DX 2ATEIM pefault case, x = some(5) o HUEZE —AMLELASCHEIIMAAZGIA—NERIME vy BHER vy, XE
WRFE T AAEDLRC Sy RSN y o« MR E M ESNE vy BIBE some(y) » XEIETEN some(n) » HHTEMALE
n HRAEEGEME, BN mateh SMNERELE o .

ELEF I if n ==y B, ZHAR—MEXPFTLLEA IR, XA y RSN y TARHNEGLE v,

REEHATLUE AL 0 My REEFHR A EINE y HFEAEE T

WATDEIL R DA EE A | RIBE 2 MR, RN LS 7 TR 2 A2 E AT A ik /il 18-31 R T 45
AT TEERT | KB eS . A0 hEZER MRS T if y fFHT 4. 56, BIEXE KL
% iry HIEHT 6:

let x =
let y =
match x {
| 516ify=> ("yes"),
_= ("no"),
}

7~ 18-31: &5& 2 AN S VLA sF 1

EAVLACAK RIS SAEILEL x N 4. 536 AR y N true MIIGHL. BATIXBACKIR SRR M2 S — 0 S
KA x N 4TILAE, ALCRT R ify A, TR — D0 XAk, BB aIEIE A3, KU,
BEARFF£ATEI no o

RREN if ZMERTEA a5 |6 B, MAMUERIGKE ¢ o BTN, TR PHBEAREERRER
HAZIXFE: -

(4]5]6)ify=>...
A

4| 5| (6ify) => ...

A LGB R AT ARSI LA X — i WURILES Sy PRERI T | IS5 R ME SRR —ME, XA 308
UL HARRF SATEI yes o

@ 4

449



at BHEFF o AWRAERNE —MFBUE AR & RN RO E R B ILACR . =6 18-32 J@ox T — Ml 7, X BEAIA
EE{J\IUIEQ Message: :Hello E‘] id ?Eﬁ%ﬁfz% Boco? ﬁlj‘]; Iﬁlﬁﬁ’\ﬁ#’%ﬂﬁﬁﬁﬁ%ﬁ%ﬂ id_variable ﬁ%ﬂpu{Eﬁtﬁ‘i*E
RERARAGTTLME S ATRAYS id variable 8K id , HFBFE4%, A TR0 H KX BUESE 1A 04 FR:

enum Message {
Hello { id: i32 },
}

let msg = Message::Hello { id: }s

match msg {
Message::Hello { id: id_variable @ 3...7 } => {
("Found an id in range: {}", id_variable)
1,
Message: :Hello { id: }=>A
("Found an id in another range")

1,
Message::Hello { id } => {

("Found some other id: {}", id)
}s

il 18-32: A @ AR PSR RN E

EBISFTENE Found an id in range: 5 o BILAE 3...7 ZATIERE id_variable @ » FRATTH 3 T AFART VT FE 1 Y6 ] 48 I [ s
I FAE VT X E RS

B SRR RE T NERL SO EA — M 10 FREKPMENZ R, a0 TRIMEKRSZ
10 11 8012, AR IR REEARMEN 9 FERPIE, FOVERAER 1 BEREE LR,

e — N SCHRE T — MNATEHI AR, BN SEA T U T ORISR AR 10, BOVK RG] T 450 147 B
Bk, D sr 3K ARAGKPIAN SRR 1d FEREMEEATAE MK AL FME AR TLREIE /)32

M @ ATBAFE— M A A AN R A A

450



o4 ok

I Y= |

KA Rust h—MREAHPTIRE, ERUBANIX A FREAHR. ST natcn EAN, Rust HRELSEETE—
ANATRERME, BWIREFRARER . 1o IHAMREBSHBEAZ LSRG, AT AERHELR A 9 /N 2> (1 1)
I MR B . AT LA A ] B B % R B ot /2 AT 2K

BUE, AEAATRIEIEEE AR, iERAEE L Rust AR IRETT BN S A7)
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= R

ch19-00-advanced-features.md
commit 9f03d42e2f47871fe813496b9324548ef4457862

BAIELERRIE T ! BIERNEEEES T 99% HI%S Rust I 752 TN . E58 _+2EIFE 55— N0 HE Z 0,
EFATHIIIR T RE 2B BB 5 1% WA . SIRAE R REE SR A B E R B A T NS, X EREEN
REAEAE e AR R e R DL FARA AL . RATIFAA B R IX SR, H AR 2 R IR D 2R TAT
AT U N

o A% Rust: T 47 ZE &3 Rust ELLRAIEH R B O 57 57 4E R X L RAIE

o mEAEM: BT R A A LR R

o 2 trait: 4 trait FACHIREERAL, BUARMSH, FAMEEE (fully qualified syntax) , # (50

trait (supertraits) Fl newtype f5z¢

o FHEA: KT newtype HERWHE L NE, KANA, “never” KELFIZNZA K/NFEH

o ERBANAIA: RBGEE AR A

ST AT S, ZHRZ— 28 Rust EARFER E ML LEIRATRIT T !
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch19-00-advanced-features.md
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A 224 Rust

ch19-01-unsafe-rust.md

commit c2b43bd978a9176ac9aba22595e33d2335b2d04b

F AT YIRS AT ARG Rust 784 PRI 2 R BIHAT I A2 2 & fRIE. 28T, Rust IBFEGEA 5 —MIE S, BB
ITXEANFLERIUE: %4 Rust. E5 %M Rust REGTER, (ERLRALBUMIBR I E.

224 Rust ZFTLMEE, RFNEE AT ERGRF I, gt 2l e — BRI R G SRR, fH4E—1
AL IR TR 72—, XA A I AU P RE2 AAR, (/2 Rust NIZAUA ! FERFMESL T, o
DMEA A 2 A& R eSS, “HER, RIERETH 2. "RAMRRAORERAREIC T RN Z 25 H
H1, IR SI iR, AIRER BN RN

F3—/> Rust fFEA L4 — R E R RZTHEHUBECEEA A 2. W Rust A RVFHET A4t l, Mot
fEHMRATERA T o Rust FEREHHTREESRERAT L, RETHERA CHERIERTXHNIRE RS HE!
R Rust i 5 M HARZ —. EFRATER A %4 Rust BEMA4, FE AL

RSt < ki

AU unsafe SREETFRUIMBIN 24 Rust, 3236 AT LUTJR — DETHIAE O 2 ARG RH . X BA DT IEAR 24
Rust "PBEAT I AN G T %2 4% Rust RIIRAIE. FRZA “PDRERBH IR, 7IXEHH TR

1. fiEs| HER TS

2. WHA AR REET &
3. Vi BUE AT AHAS =
4. TIMAZA trait

A rREE,  unsafe FFALRUE A &AL AT A Rust 24t 2. RAEA G EREIH, Kihs
WA . unsafe REETIRILHL TIRPUADNA WG SACENAF L AEIIIRE. IRVVIRBEAEA L AP G I RE AL 10 %
41

TEHE,  unsafe AEIREHA R € RAGR NS LA SBNF LR E: HEEETENER &G R
unsafe B PRI ACRD AT R 77 05 1] LA

ARLHRN, #HRaaRe, AdEn ZRIX DA TARACA unsafe I, BLAEMS SITEALMT S5 A fF %
EHRIEIRLEN T unsafe TN REF unsafe BRITHTRE/DN, W2 J5IHAE N AF bug PSRBT T -
NTRATRERR A a0, WA LR — 2 e R et 24 APT 2 —MFER, H|ATEIAT L 2R
BOTTEN S E] o FRAEPE I — 3 B BURE AT I A % 2 2 ER 2SR EMNHEPIE T unsafe it
SRR ReE ) AR H unsafe AURDSEELITIRERIML )y, FONMERIIL 2 e SR 242,

AL AR XA 4R LR VIS ZR 8, RN SRATT & B — SR A 2 UG 1 2 e 5 D il 52

it 5| AR FE

[BIFIEEDY & (1) <250 A 0y, ARILR] T g Fas RS SRA R0, A4 Rust AR $REEET (raw
pointers) LT 5 R ASIH—FE, BIREHRATRSATLR, HAEIE *const T Al *mut 7o XERES
ARG IBEAT; CRBMATM—Mr. ERIBE I LTI, “BIRED BWREIREHIR 511 2 5 A RE LA -

SRR BRI T, C R
SRR BUN, T BURII A T AR AT AR S/ A B 2
AR A4 P 17

. RUHE
AT 4 23
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch19-01-unsafe-rust.md

i 2 45 Rust BRI PRAIE, AR AT UG 22 2 PRAIE DA RE AT T 53— MR &5 BB AF4% DU RE ), BB Rust (PRIETF
AEH .

B 19-1 JEIR T A0 T [ QA AT A AT Al A R £

let mut num = 5;

let rl = &num as *const i32;

let r2 = &mut num as *mut i32;

7~ 19-1: Bk 51 F G @ AR &

/f%ﬁi&ﬁ %] )\ unsafe %%ﬁ?
MEERE .

AR AU Bl SRIRE, RRAREAZEIRZ I ST IR

KB as KAATARAAT AR 5] HI R 0 RLKAR TR AL . RN B M ARIE 2 2 151 R BI AT, 7T BAAIIE IX LekF
JE MIBRIR SR AR AERA BN AL T ARSR B8 A AR L

2 PR AR T HA AR R, TR 19-2 R T I G2 — M MR R N AF I BRIR BT . SIRAEAAE
BNAARARE AT M AT REA BRI, RS AT RE S AL XA W AEV IH), BUE TR P P R R LB A R
(segfault) o JHH B 4F 8 4 5 XA RS, AL 2R ATAT

let address =

let r = address as *const i32;

A 19-2: QAR AT R A7 I A RR SR B

WAL AT BAYE 22 2 ARG th B ARIR BT, A AR R 51 ) BRAGET AN IR M 2080 . BUAE JRATTZ Ml A X 4R Fig
PSS ER «, RER—A unsafe B, WRH) 19-3 Fik:

let mut num = 5;

let rl = &um as *const i32;

let r2 = &mut num as *mut i32;
unsafe {

("r1 is: {}", *rl);
("r2 is: {}", *r2);

) 19-3: £ unsafe HeHfE S| H AR FRE
B — MEE A SIE AT ER; R 2407 ia) Hf8 1 A e i A4 AT A48 B TE 21

EFVER RG] 19-1 A1 19-3 thEIEE T R4 IMIE N FEALE nun FIERIEEL *const 132 Al smut 32 o MSANRZR A3
num  [PRTIRFIATAR 5], 30K Joik4s PR A Rust FIFTE BORA o v E AT 28 51 FH I RINHE AT AR 51 H . alid #4145
B, BRAENS RIS G 2 A — M bk () P AR SR AT AU T AR FR 4, 5@ AT AR FR eSO s, ] REVE LR G BB S S B2 N
/J\A&\ !

WA EIR A Z MR, N FHE AR EE ? — DR E M SR M ¢ RBEN, KR M ALkl
hRUEE. NSRRI ESTEERNZEMR . IERIVEN B 2R, AR —FHENA 22
M= E R T

A FHAS 22 22 eR BT v
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B RBRMAA 2PN R A Z RS AL ERBR T ESERREONET BB, BT HIELE /N
M‘Eq unsafe o unsafe %%&1[]1’57’3%%?%%%/@3&?&*; y\j Rust Z:%%%lE/V%EJX%E*o ﬁﬂ’—ﬁ—: unsafe ﬁ%ﬂplﬁﬁi{
N ARE, AR C AR 0T R B SO o HR B L R B & L 5 T .

R RN WA A E AN 2 4 A% dangerous  HIIT:

unsafe fn dangerous() {}
unsafe {

dangerous();

}

DAZRAE— NI unsafe PR dangerous BREL. WIRZANMH unsafe A dangerous , U3 —AMEEiR:

error[E@133]: call to unsafe function requires unsafe function or block

-->

AAAAAAAAAAA call to unsafe function

JEILK dangerous WA unsafe BRH, FRATELR Rust SRE T HATE L B s ol B SCRS, BT IERG, FRIGUET
BB WA B IERRPE

AN LA B MRA R unsafe B, PTUMEA LA BRECTHEAT 55— DAL BN TR BN unsafe TR

BIEA 2 S ) 2 2 R
UL Ay R B B A2 2RI HE AR BRE A R R ZARC AN Z 2 M, F b, AL Rt 2w —
AE IS . EA—ABF, FREEF RS, split_atmut , BRE RN, LRIMHER AT LA
Eo EANMLRREUE LT slice 2 b BRI slice IFF MG E IR 5 SHUT IR H 73 AP slice.  split_at_mut
HI RV IR B 19-4 PR :
let mut v = [1, 2, 3, 4, 5, 6];
let r = &mut v[..];
let (a, b) = r.split_at_mut(3);
(a, &mut [1, 2, 31);
(b, &mut [4, 5, 61);
] 19-4: fFH 224/ split_at_mut PREKL

AR ETE: Rilid 224 Rust S, — XA REF RGN 19-5, EANREGIF. ST RIPHERE, BATK
split_at_mut SEBUONBREMARTE, JFAME 132 HMAHZE 1 1 slice.

24 I Rustf Ui R AN BE SRR AN B A, W SR — T R & I RustR LI E T A S H4119-5. (77 Sk L, BAl
8 sprit_at_mut SEEBUR— DRI AR —MITE, BAREIE 132 KMETI R TARZ RN « #1804

fn split_at_mut(slice: &mut [i32], mid: usize) -> (&mut [132], &mut [i32]) {
let len = slice.len();

assert!(mid <= len);

(&mut slice[..mid],
&mut slice[mid..])
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B 19-5: 2218 R A% 2245 Rust SKSEZHL split_at_mut

B BRHOA IR slice IR, RSB ES R/ T BEE T RN ERIT S S EUT A E R IIALT slice 4, %
W7 5 R B RAE AN R T ELE R B slice IR BIER,  BERREAE S X A2 51T panic.

DR BATE—N U IR FIF AT slice: — AN JELA slice TPk EH mid K31, FH—MM nid EEIJH slice f145
R

IR GRS E MR

error[E@499]: cannot borrow ~*slice’ as mutable more than once at a time
-->

|
6 | (&mut slice[..mid],

| first mutable borrow occurs here
71| &mut slice[mid..])

N5 second mutable borrow occurs here
8|}

|

- first borrow ends here

Rust FfE A B8 AN REEAR AT ZEAE XA slice RIPR N ES 7> B RAERAMEM T [H—> slice Pk, A5 _E A&
slice FUANFIER /3R T AR, BRONIXFEPTAS slice AE S, AL Rust BEA E REFI MR LE , HIRAVFIIEI LS AT LA
FAITTT Rust AAE IR, SR MRS 22 2 AR i 1

B 19-6 fEoR TANMIAER] unsafe Bk, BRIGEH A — LA Z 2 RHPOAIRII sprit_at_mut :

use std::slice;

fn split_at mut(slice: &mut [i32], mid: usize) -> (&mut [i32], &mut [i32]) {
let len = slice.len();

let ptr = slice.as_mut_ptr();
(mid <= len);

unsafe {
(slice::from_raw_parts_mut(ptr, mid),

slice::from_raw_parts_mut(ptr.offset(mid as isize), len - mid))

B 19-6: 7E  split_at_mut PRELIISEIN A E FHAS 22 2 4R0HY

[B1Z55 WU = ) “Slice” #57, slice & — Mg — L HHRMIREN, JFHE1Z slice KE. TTLUMEA 1en HIEIRHL slice 11
K, A as_mut_ptr JiEVF I slice I#RREN . TEXANEITH, BIANH—A i32 fHAIAZS slice, as_mut_ptr IR[A][—/>
wmut 132 RIPIBRIREL, GEFAE ptr TR,

FAVRIFRE] mid HLT slice FHIW S . HERALEMRIL:  slice::from raw_parts_mut BAEREL—ANERIBE I — K E
KB — slice. X BAFHMEKEM ptr FEIET —NE mid DI slice. ZJG7E ptr EVAR offset i3 H
mid fERNSERFI—M mid FRRMIERTRED, HXMRIBE L i Z S BUIEE K E G — slice.

slice::from_raw_parts_mut BREUEAZEFBE YR —MRIEE, JFLAHERX MR RABH . BIRE LR offset

TREMRANZ AN, FOAHLAWHE S B R A IR HE 5. RIS AU slice::from_raw_parts_mut Fl offset Ji
A unsafe BPUMERERAEAT. B WA, FIEM nid WAR/DTHET 1en MBS, ATATLAUL unsafe HAFRT

A HIBRIRE KA 21 slice HEARIFREN . KR—ADATLAIEZH unsafe MG A

ERTLTH sprit_at_mut BEILIRAFILN unsafe , FFATLLFE 224 Rust I sb s B, FANEVEE T — AR 22T
Zemg, HAEU M2 N7 unsate ARSI AGZA B0 ey i B Hds b 6032 1A TR .

SbAE%t, SR 19-7 ) slice::from_raw_parts_mut FEfHFH slice BB AT 6L T . X BRI SR BT = N A7 Mk -6 8
T =M= T slice:
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use std::slice;

let address =
let r = address as *mut i32;

let slice = unsafe {
slice::from_raw_parts_mut(r, )
I
1 19-7: I AE R A A7 kA slice
BAVDERIIAZAAEZIIE R A A, AR IRIEX BRI B (Y slice BLEHRN 132 1A BUEMEA RN AA R0
slice = FEURE AT AN,
i extern BRELIAFHAMBACAY

BRI Rust IS RETR 5 HAE S S MRS E. NIk Rust 5 — N REF,  extern , AT RIEFIEH ShE
¥4 0 (Foreign Function Interface, FFD) o AMHBEE: & — M mA2iE S HLLE B a0, HAavrim (b8
IR S TR I LR 2

] 19-8 JEIR T W EE K C BRBEIE Y abs BB  extern BRATFE I MREE Rust fOIG PR 24N, FAHAE
B A IEHIAAT Rust FIHUN H Rust TTIE A TAT, Freli Rt 2 &R R TE:

B, PRITRust RIS 75 225 H B 15 5 22 . RustA — 1 extern JEEF T LASRHLE AN D)8, XA Bh TG S8 F At Dhag sz O
(Foreign Function Interface) (FFI). $119-8i# 7~ | 41155 € XAE— A 9ERustif 5 i 5 HISMTEH 1) some_function BEATAEH.
TERust A extern P B AJARRGHK I R AN 2242 1

444 sre/main.rs

extern "C" {
fn abs(input: i32) -> i32;

}
fn main() {
unsafe {
("Absolute value of -3 according to C: {}", abs(-3));
}
}

] 19-8: FRIRFF AL 53— MEF hE LI extern EREL

TE extern "¢ B, B TIRATAERS AN S —MES P IIMTREMER LT o 5@ LT IMT R T
fEH) N F# O Capplication binary interface, ABI) —— ABI % X T Il fEIL4miE 5 2 H M H K E. ¢ ABI
RECE LI, FEBAE C mIRIE S W ABIL.

BT F A Rust BB

WA MEH  extern SRAIE— RV HARE F A Rust RMEUWHEE N . ANET extern 3R, BAE m KRBT ZHTHM
extern KEEF IR EATHEIN ABL, BTG #lno_mangle] JEMKDE IF Rust 425 A Z mangle MR 14 FR . mangle
RAT Ao A ARA 148 E M R A B SO AN R A RIS, X 238 A T HAhm B R AUME B, Al S AR E
HMECLBE . B —ANRFRE S g R8s E 2 AR SOR I (75 2 mangle s%4%, FTLAN T 48 Rust s 3REAE MG & iR
%, WA Rust 445 ) name mangling.

EITHRIE T, — BRGNS ERN CIEF R,  canl_from_c BELAETSLE CAURS 5 -

#[no_mangle]
pub extern "C" fn call_from_c() {
("Just called a Rust function from C!");
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extern E‘”ﬁﬁﬁ%% unsafe o

V1) B2 e AT A2 AR AR

H AT N1k 4 PR B 5 ie & RA & (global variables) , Rust BfiSE S FrftAi], ANiix T Rust A SO K 35 2
BRI RAWALEY AR T A4 R &, AT e 2 i s e 4+ .

£ JRASEAE Rust FHEFRA i3S (static) A& . ] 19-9 JRoR T — MAA T45 5 slice {HHIFFS A58 M= PIMSH -

VAH44: sre/main.rs

static HELLO_WORLD: &str = "Hello, world!";

fn main() {
("name is: {}", HELLO_WORLD);
}

B 19-9: & SURIE I — AN AN AT AR s AR

static ARBMTH =T FEAFENX A HAHTHEHFE. B HSTEN AR scREAMING_SNAKE_CASE 572,
I I FREBERIRE, XM T R a'static str o B EREEMANE static EmEAYINEIH, XEWE
Rust 4 12628 1T UL H S1F 5 HA: 6y B I E 75 B a0bnid . 5 AT AR S S R 2 2.
HESAT AT RO REE ARIR ML, AL — A I X A 2 5 A2 B P IR — AN e N AE ik . 8 R XA
RSV R AL . 55— J5 T, F R SR LEAT AR B B 2 s 5 S A

HESHETEN S X BETHSEET URTAR. RS ARSEEE A2s . m~F19-10 JBR T
Wl R Vi AMESA A counter YT AR AL B

CAH44 1 sre/main.rs

static mut COUNTER: u32 = 0;

fn add_to_count(inc: u32) {
unsafe {
COUNTER += inc;
}
}

fn main() {
add_to_count(3);

unsafe {

("COUNTER: {}", COUNTER);
}

B 19-10: BHERAE D DA AR F SRR AN A

AR E AR, BAVERH moe KRESRIEE TR, TS counter ARG ERLINL T unsafe . XBARIG AT
PLGm iR a3HITEN S counter: 3, BRUNIXEHRFEN . HHAEZ MLV counter N T]RE S EEH w5

AT AR YT R AT 2250, 3 LLPRIEA RS a4, XA N Rust YOV TS SRR A LA ARl RER
B0, H M N EIS I R BRI RS 22 2 B e AR, KRR s B REAR DU AS 7] R A (8] f ek 17 17 2 22 4
H.

SEILAN 22 4 trait
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B — N REEHAE unsafe FHEAE RSB LA raite. UEDH —NHEPEEIRIFEHRAGRIIEM AL ERN wait £
ZAR . ATPAE trait ZHTIEAN unsafe RHETHG trait BN unsafe , [AIN trait FYSZELHAIARIC A unsafe , HIZRH
19-11 Fi7R:

unsafe trait Foo {

// methods go here
}

unsafe impl Foo for i32 {
// method implementations go here

}

] 19-11: 5E X IFFRIA %4 trait
I unsafe impl , FRATAEGLRIE G R 28 T A RESRIE AT & .

(R — AT, 51755 AL syn A1 send. trait FYATHIEIER” HA I sync A1 send 12 trait, HiFEERH
RFEA send A1 sync KUARIHKHASIIUBAT. WRIIT LA BR sena T syne WA, Wi
P, IR MMARIE N send 3L sync , WIALGHEN unsare - Rust A AEYTERRANAIRIE T bl & 1S 2472
RIS LTIV, FTATERITE CHATRA IR wsate R,

AT B FH A 22 4 QRS
(1 unsate FHAFPIMRIEZ —REH BN, HERRHERLAEI, Rt wmsare [CHIER B 56

NEFEH AN REAN AL 2. DA unsare AR, RATLUX AWK, EREAEHEXR usare AREMGLE
HHLEHR I 5 T8 B ) ARk
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e 2 A i A 3

ch19-02-advanced-lifetimes.md
commit f7f5e4835c1c4f8ddb502a1dd09a1584ed6f4b6f

1S+ 5 <A dr S 5l AR 3y, AT T EREE R A A S S0 A 51 RS B) Rust BEAEASE 51 04
BRI AE R . FRATERAE TR S A A I, A ORER /B L Rust RVPERATTA RS AR A A . X LIRAN 2
B BN = AN BRI e B 0 2E A JE B v R -

o AEdrIMIT A (lifetime subtyping) , —/MALRIEANAE i WA T 55 — /N A A 7 =X

o 7y JEHH bound (lifetime bounds) , FF¥5Eiz 2451 FH 4 v A& A

o trait Xf R A A A M (trait object lifetimes) , LA ABATTZ Gn HEWT IR, LA R AT 75 245 52

A i AT SR AR RS A A T 5 A A A

A dn T RE R — MR E RN E R AR Z KT A — a0 . I THRREEAETHRE, B8 TRAIE
TS MRS . NIRRT MEAE TR ERATE TR R K S ISR context o MRHT SR MM TAT H IFIR [T
e M. HSEBEERAGIRG] 19-12 THEARES, Br T sb 70 B AR i R, T LUK IR AN BES 7«

A4 src/lib.rs

struct Context(&str);

struct Parser {
context: &Context,

}
impl Parser {
fn parse(&self) -> Result<(), &str> {

Err(&self.context.0[1..])
}

AP 19-12: T8 S ANANHI AL i ALY AR RO AT
RIS FH— KW Rust I context W FFH slice Fl parser 1 context 5| FHFIA: fir IR 4 1%

N TR, parse VAR Result<(), &str> o WAHLZUL, RIS AMBUEFTERAR, IO WG [A]F4F 8 slice A IE
WRAEATRIES 2y . HSER RIS U S LR E L MHEIRE S, IR SN I IR FSEERE R, A BATTRE & i e i
rISEBL,  DROAARATT S XA B A= e IR 2 A AR R

N T ARSI, FRATTANE S SRR B AR AENTIZ 3. ARATIZ AR A0 BE AL AR H AT AT Rtk [m] 51 YA\ T JE AR 20 (88
PRACETREAN, TB BB A a A, XA 5 AR ERRANM AR TT . B ERA TR AT 85 B 2R A /)
BT JERTRN . FEERRE D FAIHACT — MBI FREE A (Lei Unicode) UR%HE & panic; X5
S A 70T AR T R B A i A

N7 EACTEREMS G 1E, TATH LN context HFFTH slice Fll parser W' context FIHIMIA A FIIISH. mELNTTIE
FEAERF AR FAH R B A JA 3, o4 19-13 Fss:

ILATRATUNT I context HIKJFFFH slice M parser 1 context (K51 TN A A A IS HVE ? 5 BLBEN J7 V5 S FE 4 Ab 45
{ERAR R A ar 3, 03k 19-13 FioR:

44 sre/lib.rs

struct Context<'a>(&'a str);

struct Parser<'a> {
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context: &'a Context<'a>,

impl<'a> Parser<'a> {
fn parse(&self) -> <(), &str> {
(&self.context.o[1..])

7%@] 19-13: 4%}5}?% Context ﬂ] Parser EPE@%IHJ*E‘/E%*EEE"J%T%%ﬁE?ﬁ

KA LA T, FE5UR 7 Rust parser fZH 7 —/ context MIGIH, HHAMAM 'a, H context fFH T —/MNFFF
# slice, ‘Bt parser H context MISIFHAFTERI—HFEA . Rust guikas 4R (G BRI 5| R EA M A5, W
TEFRATIIG N T X S A= iy & B S50

%‘Fﬂ%y E%WU 19-14 ':F'y Lﬁﬁ{l]éﬁ5~ | %}iﬂl Context B@ifﬁﬂ, ﬁﬁﬂ Parser ﬂ%ﬁg*ﬁ,ﬂ\:V‘]ﬁ’ J{Fﬁ parse E@ﬁ1§
HIRE . XIEARRIZAT

44 src/lib.rs

fn parse_context(context: Context) -> Result<(), &str> {
Parser { context: &context }.parse()

iﬂ'ﬁﬂ 19-14: */I\ijJﬂngEEX Context H-JMEFQ Parser Flgl%l%[ parse_context H’J%ﬁ'iﬁ

AP BN A parse_context  BRAKIARRG IR 2345 2 A HH 2 TT A IR 4 %«

error[E@597]: borrowed value does not live long enough
--> src/lib.rs:14:5
|
14 | Parser { context: &context }.parse()
| AAAAANNAAAAANNNAAAAAAANAAAAN does not live long enough
15 | }
| - temporary value only lives until here
|
note: borrowed value must be valid for the anonymous lifetime #1 defined on the function body at 13:1...
--> src/lib.rs:13:1

13 fn parse_context(context: Context) -> Result<(), &str> {
1
15

|
|/
4 | | Parser { context: &context }.parse()
[13
[ 1~

error[E@597]: “context™ does not live long enough
--> src/lib.rs:14:24
|
14 | Parser { context: &context }.parse()
| Annanan does not live long enough
15 | }
| - borrowed value only lives until here
|
note: borrowed value must be valid for the anonymous lifetime #1 defined on the function body at 13:1...
--> src/lib.rs:13:1
|
13 | /
14 | | Parser { context: &context }.parse()
1511}
[

fn parse_context(context: Context) -> Result<(), &str> {

IXEER R A RMIQR P parser SEBIFT context ZEM parser BB UG —EAFIEE] parse_context BREILEIR,
AT AATT S 5 A A bR B ) A i R TR R A
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Weh)iEii, Parser M1 context T B ELEENBEL KFF Coutlive) FHTERREUITURZ HIAILE W 2 J5 #0E 2 AR ARACRY o 1 BT
ﬁ%l%ﬁé%%ﬁ&iﬂ‘]o i%iﬂdl]ﬁﬂ@ﬁ’ﬂ%ﬁ\ Parser *l] context %E%IE@%ZE‘J%E?JE%%H’E#HW (i‘g parse_context
KT context HIFTHBD

N T BT A GBI LA IR, EBRATERE R RBI 19-13 FHESG FilE parse THEMIZEA H 51 :

fn parse(&self) -> Result<(), &str> {

WA CEdrEED AmAInG 2 anRARE 151 A A AN LR RS, 254 R B2 KR

fn parse<'a>(&'a self) -> Result<(), &'a str> {

IEzEéﬂﬂlﬂiy parse ﬁ@ﬁ%%ﬁ%ﬁ%éﬁiﬁ)ﬁﬁﬁ% Parser %Wﬂﬁ’]ﬁiﬁ}ﬁ/ﬁﬁ ( parse F{EE%EPE/] &self ) *H?}BEO JX
AT DL T . RUNIR B 555 slice IR T parser {FIXH) context SEBIHIERFH slice, [FBJTE parser LAY
FEXHFIEE T parser FAFIAM) context 5| FMIZEGTEIAAN context HAFUHIFAFH slice 2E i R 1% — 3o

8] @S2 parse_context PREURIA] parse HIIR[EME, FTLL parse_context IRIFEMEMIA A ML pParser [4E AN JE HHAHEL
Fo I parse_context BRELHAIEEN parser SEFIHARAIERIREL IR Z G CERIGRD , FB context KEL&TE
RS R EFERHIL ( parse_context ZREX T EMATERD .

Rust PAFAT S50 (7] —AE B 0S5 R B TR B, RO TRALKE B A (02 iy IR bR AR IR ) A i A W 281X
YR T Rust context M TATH slice KIZEaAMS parser "PAFIRAI context I HIAIA 5 1 —ELo

parse_context FREIFAFIIE parse AR ZA 4, REIFITFRFE slice KiLL context 1 parser HAFIHIITEA, [FHS
parse_context ﬁ@ﬂ@%l)ﬂf‘éﬁ?ﬁ“% slice, ﬁﬁ%% Context Ez Parser o

WL TR parse SELFTMI TAE, TTLLRIIE parse BTIREME (MIAEMERD 5 parser MHBCRMIME—HHEZETIHT
parser [ context , LTI TIX/NFERFH slice, IXIERZ parse_context FTHREIOMIA M AN, HE—ITERSE
U Rust context HJFIFH slice 5 parser W' context HISIHBEEARMAMFAI, M H parse_context RIFMEL
context HARFER slice AR B HAHEL R .

B ARG RG] 19-15 IFELS T parser I context ANFMAEMEMHSE . XEEBETEMBNSHL s M1« &A
TS context HFIFH slice 5 parser W' context HIFRIEMEMIEAERT (HXHFER) . ERIXIFARETEEM
W, AR — NG, BATEE G AT 41X 64 /2 DLRE 8 4 13RS .

44 sre/lib.rs

struct Context<'s>(&'s str);

struct Parser<'c, 's> {

context: &'c Context<'s>,

¥

impl<'c, 's> Parser<'c, 's> {
fn parse(&self) -> Result<(), &'s str> {
Err(&self.context.0[1..])
}
}

fn parse_context(context: Context) -> Result<(), &str> {
Parser { context: &context }.parse()

}

TR 19-15: 45 H slice M1 context  F 5| I B AN A B9 4= 6 5 1 2 %

REAESIRY] 19-13 SE M R R TT AR T 5B Y, AR ARGE 5| & 775 5 slice B context 5 TRAEH] 1T A FI Y
ZH. RHINETE parse REMERITATER slice BN TIEMREYE S context 777 H slice F2E a i SPIAH < HK o
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X B BUAE Sl g 1IN A5 B O i R

error[EQ491]: in type "&'c Context<'s>", reference has a longer lifetime than the data it references
--> src/lib.rs:4:5

|
4 | context: &'c Context<'s>,
|

AAANAAAAAANAANAAAAAANAAN

|
note: the pointer is valid for the lifetime 'c as defined on the struct at 3:1

--> src/lib.rs:3:1

context: &'c Context<'s>,

}

|
3 | / struct Parser<'c, 's> {
4
51 |
[ 1~

note: but the referenced data is only valid for the lifetime 's as defined on the struct at 3:1

--> src/lib.rs:3:1

|
3 | / struct Parser<'c, 's> {
4 || context: &'c Context<'s>,
51 |
(I

}

Rust HAME ‘¢ 5 's ZIMPMEMEER. N TIRIEARE, context HBIHAMHEEMAN s MERTEETFELL
WAHLEMAT ¢ # context KIFIAIFRAEAMMIE. WR s A ¢ KA, B4 context HIFIHWRENHA
e

B T AR A 1B S Rust 19 AE &5 AT 2580 Uifetime subtyping) ThiE, X2&—AMaE —MEGARASE T 5 —
AT, ARSI ST, TURESY—ANMEGE a, JFEMIEE b e AY-DNAET ca
A e .

FE parser WITEX, NTRY s (FF7H slice FIEMAND RIEEDYE ¢ context SIARIAEMAND —F K,
e B ST A I O B

A4 sre/lib.rs

# struct Context<'a>(&'a str);
#
struct Parser<'c, 's: '¢> {

context: &'c Context<'s>,

¥

BAE parser 1 context MMIGIHLE context HFfFH slice A T AFEM A A, H EARIE T 74555 slice 4 i &
[Z[Z Context E}lfﬂ[@l"]%ﬁo

X —ANEEE KT, A IEWNAR TR LR R, KRR . IRIFASEE TFHEIXANEE, Ay
HIRALX REI IS TR, HIIR B H AT LS,
2 45 Ji 1 bound F T2 B 5] H

TESS 1% “trait bound” #4y, AL T AT EIZ YA {8 trait bound. T MG BUIREE A28 A Ji IS H08 R
i, IXPEFRN A=A A B bound (lifetime bounds) « “E i JE #] bound #5 B Rust 3iFvz B4 (19 51 AN S AZAE I L 51 F 13
A

B, HE—TF—ANEETEHREM, BHZ—FE+HE « refcellct> MNIFA AR A M Refcerlcts JEHY:
H borrow Fl borrow mut J7VEZHIIRE] Ref I Refmut JET, IXLESRI R G| HRGEEE, MATITEIE AT O SR A S AN
Mo ref ZEMMERIE X W7RH] 19-16 Arx, HATIEAH A AE 4 1 bound:

44 sre/lib.rs
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struct Ref<'a, T>(&'a T);

B 19-16: TE AR UK 5T JT RGN A L v LR
FARXRGEGAY 2 NEZMSH 1 AKX, KB DMHRPEDY Rust ARTEZH 1 SKAFEZA:

error[E@309]: the parameter type T  may not live long enough
--> src/lib.rs:1:19

|
1 | struct Ref<'a, T>(&'a T);
I AAAAAA
|
= help: consider adding an explicit lifetime bound “T: 'a"...
note: ...so that the reference type "&'a T° does not outlive the data it points at
--> src/lib.rs:1:19

1 | struct Ref<'a, T>(&'a T);

| AAAAAA
By v ARGRAEERA, v BSBRARE NS, BER MR T A EE G R, TbIE AR &
AR Rust AREFIN 7 &5 a FIEH—FEAS
FIZMIE, Rust 24 17X AME LT A48 & 24 i 4 9] bound A HIEE L

consider adding an explicit lifetime bound "T: 'a’ so that the reference type

“&'a T does not outlive the data it points at

A 19-17 JRIR T I ORI, EA IR 1 R E A A A Y bound.

FIFR 19-17 Jeom TN, R v mHRE L a AR

struct Ref<'a, T: 'a>(&'a T);

A1 19-17: 9 1 B bound RAEE T HAUEMSIHEHEESE 2 FIHM—REA

BUERRG AT LA T, BOA 10 e EARET 1 WLUMERZER, Tl e s Hig, A a R HuaE
b e —FHK

FRATAT AL B[R 7 RV A I, G7R ) 19-18 1 staticrer MULEHIAE LR, MEFE v BRI static
Adr AW XEREWR v WM, MATLIE static AdrfH -

struct StaticRef<T: 'static>(&'static T);

N 19-18: £ 1 EXEIN static B AR bound, SRFR®E| v SR rstatic ARy GI FHEBEE 51 H R

B static B S D ARG —FA, — MRS SIS A 51 S B AEE I+
KEbRdE (FOIATEA SIHD o XTI E SR E L K2 5 AR BAAE K 2B A, &A1 IR 5 KTF
TER) 51 ISR R RS JIERI X X T3i5E 51 A& 45 BB 51 A B AAIS A3BCE  F ISR U P 2 e —RE Y

trait X 5 2E A 3 A HE T

LR N E A RSB A rait X8R 35, BATHRT tait X%, BERE—MIF3HZEM tait,
X AGANATIHE D K. BAVTEE LR IR trait X 5 A2 trait (SETAA A G RN SR EMH 4. ZE—T
] 19-19, H A trait red FNELEMIMK Ball o Ball AT —ANEIH (FWE A EGEPHSED FLIT trait Red -
A B —MEN trait XF 5 Box<Red> M Ball S

CAH44: sre/main.rs
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trait Red { }

struct Ball<'a> {
diameter: &'a i32,

}

impl<‘'a> Red for Ball<'a> { }

fn main() {

let num = 5;

let obj = ::new(Ball { diameter: &num }) as <Red>;
}

B 19-19: A A — AN A i IR SE AT T trait X 52
RSB AR A R 1%, RIMEFF AR D obs ¥l MAMEM A HM. ZRAPFAE T A S tait
X R AL AE T HIHN

o trait X RIVEAE A IR static o

o WIRA s'ax B &amtx, WERINMEGEATL 'a.

o WRRE 1 va WA, MBGALEGALRE a .

o WRALAELL 1 ora BINE], MBABRINA G A DA E -

LA ZHRFRERS, ATLONMR  Boxcred> IXFEMY trait X GG INAE @743 bound, RHEFHEALHIEE BoxcFoo + 'a> E
Box<Foo + 'static> o Eﬁﬂﬁ\:ﬁﬁﬁg bound, ﬁ%‘uﬂ‘?%’fffﬂ Red trait E’\Jiﬂlﬁﬂ%ﬁ%ﬁﬂ@ﬁﬁ%l)ﬂ, ﬁ%?l)ﬂ?)ﬁﬂl‘ﬁﬁ?ﬁiﬁ‘%
trait %f 5 bound A T8 (19 AH [ i AE o 4

BRI R — L At A3 trait B R THREIE !
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E 2% trait

ch19-03-advanced-traits.md

commit 9d5b9a573daf5fa0c98b3a3005badcea4ala5211
F+T “rait: € XILERAITA” 35y, BATE RS LB T tait, AT AR, BADRSCEEZ —S8hE
RIANTT . DAEFRATH NN T /% Rust T, ATLURANEREHEAR T .
KERRATE wrait & X8 E LA 7R A

KIFHEA (associated types) f&— MR EAFFS traic R 3, IXFE trait (9757525 4 Him] DU A IX 2 |5 467 7F
FAY. trait BISEILE LB REE B SEIAEX AN B (017 B it e FE R B AR SR AY  GnibmT DA X —AMEEH 2 R
trait, FLEISLIML rait B #RIC 75 AEX LR B AR R AT 4

AR TR IR AR R D L. RIBERA L BGE S EATHAR R AL N FZ D W, A AZFRRE NS
R L.

— AN R BEETAY trait BB T RARHEZEFRAE A Tterator traite TA —MHUML Ttem AUSCEESSHYSK IR H HME KIS
B, =M ¢ 1terator trait Ml next VL T EHEL 1terator trait [f 2 X WIZRF] 19-20 FioR:

pub trait Iterator {
type Item;
fn next(&mut self) -> <Self::Item>;

] 19-20: Iterator trait E@%X*%ﬁ%ﬂ*%ﬂ Item

Iterator trait ﬁ*/l\jiﬂ%%‘éﬂ Item o Item ZEé*/I\ljj{jftﬂ, ﬁﬁﬂ‘ next ﬁ/f%l’i[ﬁ] Option<Self::Item> %ﬂﬂ"]{ﬁo X
A trait FSEIH SHGE  rtem MEAMRE, RMAESLIEREMMEE, next THEASSRE—ANEE T UL HASRIE
El/‘] Option o

KIREA vs 12 Y

XAREE ARG — AR RIS, BUAE RVFE BRI AE € o w] DU 2R AL . T84 g4 S48 ORI
AU ?

EEA AL —MEF =2 P B counter Z5HIA ESZHL 1terator trait HIH] FIRAAH I XA, FEIRHI 13-21 1,
fEE T 1tem KRN w32 -

44 sre/lib.rs

impl Iterator for Counter {
type Item = u32;

fn next(&mut self) -> Option<Self::Item> {
// --snip--

KEPTER. LA 4 1terator trait AMEIRHI 19-21 ARFEE LW ?

pub trait Iterator<T> {
fn next(&mut self) -> <T>;
}

R 19-21: —AMEFHZ A 1terator trait fRFR & X
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ROAET 2 b7 19-21 ARFEAT FZ RN, WA ALERE— AN SEBL AR . IX R BUATRA T T DASEILA
Tterator<String> for Counter , BATATHANZEA!, XFEFATLAE L counter M 1terator [MISEBL. #HAJIEUL, 24 trait H
ZRZHI, AR REEILXA trait, FRHERZ BB RARER . BELHA counter B next J7VERS, AR
PERTNE AR R AL 1terator MH—/NSEIL.

TR, NTE FAR B AN RE S IR SEHUX A traite XFF Bl 19-20, HATHEEIEFE—IK 1tem 2RAAKT,
jﬂ/@.\ﬁéﬁ*/l\ impl Iterator for Counter o %]IJ%}EH Counter [f[’:] next Bﬁx%‘&*aﬁ&'ﬂ]ﬁ%g u32 1Eﬂ<]1%’fjﬁ%§o

N2 SR S RO IE 54T AR

HERZ RS, AT DO B E — NBOA R R AR . IS RERA Y 2 05 (038, IV R T 9 RS S

trait P75 . NIz BIRAE B BRI 15V R AR 75 B U 2R B fd ] <PlaceholderType=ConcreteTypes o
AR — AN EER TG R TR/ ER. BEAFEFSRERERHO T EE UsER (thin « ) T AREE.

Rust A RFE)E B & A BRI ZIBEST, AT std::ops HATHIH AYIE BT AF R Y trait v] DLl SElis &
TFHI2R trait SREE . B0, R~E) 19-22 FER T UTEE point ZEMIK LSHL add trait SREZR + BEFF, XEEH AT LUK
WA point SN T :

A 441 sre/main.rs

use std::ops::Add;

#[derive(Debug,Partialkq)]
struct Point {

XEREIB 2

y: 132,
}

impl Add for Point {
type Output = Point;

fn add(self, other: Point) -> Point {
Point {
x: self.x + other.x,

y: self.y + other.y,

}
}
}
fn main() {
(Point { x: 1, y: } + Point { x: 2, y: },
Point { x: 3, y: 1)
}

N 19-22: SZIL Add trait AR point SEBIM) + BERF

add JVEEEBAS point SEBIN x EM y HOBAISKREE—ASHN Point o Add trait H— ML output [FIRERZE
B, EHRRE add JriEATIR[EERA,

XEEBINZ R T add trait 1o X B HE e

trait Add<RHS=Self> {
type Output;

fn add(self, rhs: RHS) -> Self::Output;
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KB RPZARAE, XRE—AHH AL — AR TLY traite FLEFEERI D RARFET I rus=self : X MEL
M BRINRTU 2% (default type parameters) . RHs F&— Mz BRI H “right hand side” 145’5 —— B H T add
FERR rhs S8 WERSEIL add trait BfANFEE rus MORAIETY,  rus RBUROZ BRI serr KA, WptR7EH
S add HUSSTL,

20N point SEIL add B, A TERIAD res , BRONENIGE A point SEBIAIN. iLBATER — LI Add trait
B EE 5 S ras ST A2 A FH BRI 2878 1 451 T

X B HNERON F BT G518,  millimeters F Meters o FRATIFSEREISW Z KM 5K, FFik add AISEIL
IEWRAL B, FTLUN millimeters SEHL add FELL meters VEJNATih, dnonil 19-23 fios:

A4 src/lib.rs

use std::ops::Add;

struct Millimeters(u32);
struct Meters(u32);

impl Add<Meters> for Millimeters {
type Output = Millimeters;

fn add(self, other: Meters) -> Millimeters {
Millimeters(self.o + (other.o * ))
}

%Wﬂ 19-23:E Millimeters J:if)nu Add , U\ﬁﬁé’lﬂﬁ% Millimeters 5 Meters *Hﬂﬂ

NTME millimeters 1 meters BEALAHNN, FAIIEE impl Add<Meters> SRVEE rus RIS EAME A BRAA

Self o
BASHEER L EA T T A J5 T :

L BB A A IA .
2. AERHR S P A 7 B 52 5 DLEAT H R Lo

PRAEPER) add trait B2 — N A BRIBIT: RE I EIR SR PR ELAIN, Al e gt T E 2 LEIMT NI
BEJTo 1 add trait %€ LA AT BRIN RIS HOR kR KR N 5 F8 BN S 8. Hea)iliit, — /Ml SEBLIIRE AR AR
T RALE), XFEEH trait HUEA S T

B R, (R RO R A AT wait BRI SR, ARG — RIS VRN TR
TR BUAT S BT 3T 57 it FOZDAE

Se A IR ETETR S B AT R A4 PR A D5 7

Rust BEA 86— trait 15 53— trait JATHA 4 BR07 3, B ASRERLIE A A — K0 I ST / wrait. S LA
H LS A EL A (17 44 75 v A TR

A, MR E A ER, 752 UF Rust FATAEMEHE—A . HE—Tr0] 19-24 TR, X EE LT trait
pilot A wizard %M}ﬁﬁjj{f fly o %%E*¢$§Eééifﬂ7z% fly 727/25@%?! Human J:;IELJX%/I\ trait. 4
A fly JEEEAT T R E AR

FLE AT DL E IR BSOS FRAOTTIA Y IR 09 1 R RIAR R 4 PR IR B — D535, 75 B3 UF Rust JAT 145 AT
AT B E—TFIK 19-27 FIARIY, trait Foo F1 sar HMA I £, LMK Baz LI TXBA trait,
SR — A ¢ K5

444 sre/main.rs

trait Pilot {
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fn fly(&self);

trait Wizard {
fn fly(&self);

struct Human;

impl Pilot for Human {
fn fly(&self) {

println!("This is your captain speaking.");

impl Wizard for Human {
fn fly(&self) {
println!("Up!");

impl Human {
fn fly(&self) {

println!("*waving arms furiously*");

iﬂﬁﬂ 19-24: W‘j/l\ trait i}(j’?jﬁﬁ fly 73/%7 %EE%%X% fly 7:7/2_:54] Human %ﬂiifmﬁﬁﬁ\ trait
HiAA Human SLEIR £y I, FEESRBOAR A BRI SRA BT, WoRM] 19-25 Bk

444 sre/main.rs

trait Pilot {
fn fly(&self);

trait Wizard {
fn fly(&self);

struct Human;

impl Pilot for Human {
fn fly(&self) {

println!("This is your captain speaking.");

impl Wizard for Human {
fn fly(&self) {
println!("Up!");

impl Human {
fn fly(&self) {

println!("*waving arms furiously*");

fn main() {
let person = Human;

person.fly();
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A~ 19-25: VAR Human SEBIHT f1y
i ?TEE’TJQEE%TTEHUJ *waving arms furiously* , ﬁ%‘%w Rust 1}%%75%;@&& Human J:EI/‘J fly ﬁ/ﬁc

iz
N TR IHA] pilot trait B wizard trait ] f1y J5vE, BATHEAMNE B AIERMERESE EBRAVRRIEWA 1y J7
%o RAEIERRLER ] 19-26 H:

444 sre/main.rs

trait Pilot {
fn fly(&self);
}

trait Wizard {
fn fly(&self);
X

struct Human;

impl Pilot for Human {
fn fly(&self) {
("This is your captain speaking.");
¥
¥

impl Wizard for Human {
fn fly(&self) {
("Up!");
}
}

impl Human {
fn fly(&self) {
("*waving arms furiously*");
}
}

H OH OB oH #H OH OH O H O H OB oH O H OH OH OH OH H OH K OH OH OH ¥ O H OB R

fn main() {
let person = Human;
Pilot::fly(&person);
Wizard::fly(&person);
person.fly();

) 19-26: 45 € A A IR — A trait B9 f1y 7k

TEJT 1R AT F6 72 trait 44 1) Rust ¥ 7 RAVGEHABA r1y L. WrTPLERS K Human: : fly(&person) , XZE[E T 7R
51 19-26 ':PEKJ person.fly() » Xﬂﬁﬂ%%%%ﬁﬁ)‘(ﬂ‘]ﬁﬁiEﬁiﬂﬁ)ﬁ{tTo

BATIX BACRY T BN H
This is your captain speaking.

Up!

*waving arms furiously*

RN fly FIESRE—A serf S50, WRAWA KA FSLIL T A — trait, Rust 7] DARYE sers [WZRAUTTHH M iZ A8 H
WR—A trait SZHo

SR, REKBRBOUZ trait (19—&7, HEA selr S8 HFE—(EHIBKPIAEESH T A — trait, Rust HiAGETHA HIR
TR R — AN 2R, BRI 2R EiBEE (fully qualified syntax) - B0, ZRE] 19-27 1 animal trait SR,
Eﬁ%ﬂf@ﬁl baby_name %T@ﬁi Dog ifﬂT Animal , Iﬁ‘“ﬁ'ﬁ?%ﬂ%@i& baby_name E%i)‘(ﬂ: Dog ZJ:

444 sre/main.rs
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trait Animal {
fn baby_name() -> 8
}

struct Dog;

impl Dog {
fn baby_name() -> {
::from("Spot")
}
}

impl Animal for Dog {
fn baby_name() -> {
s :from("puppy")

}
}
fn main() {
("A baby dog is called a {}", Dog::baby_name());
}

B 19-27: — AN RER R HU trait M— AN [F) 44 SRR RR B SEHL T U trait f267H

ZBARIS T —AshCE B, AT BT /N4 0 Spot, IXSEPUAE LT pog Z LAJKEKEI#L baby_name . Dog
KLY animal trait, EEIE T PTESIMIRIILE BRHE. NIRRT puppy, XEIA pog K Animal trait SEHLH
5 animal trait AHS<EEA) R EL baby_name -

T main M T Dog::baby_name BREL, TEEILAM 7 EXT pog Z ERIREKEREL. KBAUSSATEN

A baby dog is called a Spot

XA RN FEN . RAIGEFAFINE pog b aAnimal trait SEHUIE 0 baby name PREL, IXFEREWSFTENIH A baby
dog is called a puppy o 7l 19-26 HAHBIMHARIEXHAEH; WK main SCAZREI 19-28 HHIARAS, W &1G28]—A

YRR
CAH44: sre/main.rs

fn main() {
println!("A baby dog is called a {}", Animal::baby_name());
}

B 19-28: 223 Animal trait [ baby_name R, ASid Rust %K%Hﬁ@{fﬁﬁﬁﬁﬁ/pifﬂ

ESs] Animal::baby_name SRR AL T, FIWEERE seif 2%, Rust TiETHA BT E &M —A
Animal: :baby_name ifﬂo }‘Lﬂ]%?—%"%”lz/l\%l%%%l%

error[E@283]: type annotations required: cannot resolve ~_: Animal”
--> src/main.rs:20:43

|
20 | println! ("A baby dog is called a {}", Animal::baby_name());

| AAAAAAAAAAAAAANAA

= note: required by “Animal::baby_name”

N TSR Rust ATA B HRE pog B animal SEI, WA 58 @ MREiRk, X2 T B0 B IR
Jrale 7R 19-29 JE7R T BRI 5E 4 PR e i ik

CAH44: sre/main.rs
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# trait Animal {
fn baby_name() -> H
}

struct Dog;

impl Dog {
fn baby_name() -> {
::from(“Spot")
¥
}

impl Animal for Dog {
fn baby_name() -> {
::from("puppy")
¥
¥

H o # H OH O #H o H OB OH O #H OH OH O#H O H B

fn main() {
("A baby dog is called a {}", <Dog as Animal>::baby_name());
}

N 19-29: f FH 58 A BR 2 BRI e A TA A 0L pog L Animal trait SEBLH ) baby_name BRZEL

PAVEIFES 1 n] Rust FE4E 7 RAEME, T EM KRB T pog RAMAE animal XAF, RIEEAEWAHIKR
Dog F Animal trait AALWPB’J baby_name I%lﬁlo meﬁEﬁ’ftﬁ%%*TEﬂﬁﬁdl]/ﬁﬂggE@ﬁﬁﬁ

A baby dog is called a puppy

W, SEARRE R TE UR:

<Type as Trait>::function(receiver_if method, next_arg, ...);
YT RBEREL, HBEAH A receiver , MRSHHASEIFIFR . 7T LLIEFRLEAA] R B0 8 F AL 56 4 FRE 18
%o SR, FVFAIEAEAT Rust GEE MR b (K HARE B A - S I . R 91242 2 AR 44 ST Rust 75 22455 B DA
AN TRA A B A SEI AR EAE XA BN TR .
A trait [T T7E 5 —A trait A E trait 1T RE

AW AT GE T trait fEH 53— trait FITIEE. FEXFELT, FHEREWUBUHIRK rait BRI XADHFH
trait A2 KA TSEHAY trait B X () trait (supertrait)

BIINFATR LB — N outline_print J7ikH trait outlineprint , T2ITEIH AT 2 SHERIE. B2, MR
Point ifm? Display #JBIEI (x, y) » Uﬁﬁﬁul{’ﬁ?y X %uBﬁEj‘j y E(] Point ';QWJEI/‘] outline_print %E%QD—F

ok ok ok ok ok ok ok ok

* *
* (1, 3) *
* *

sk sk sk ok ok s ok ok sk

1 outline_print E"Jifﬂmy jﬂ%%%ﬁﬁ%{i}ﬂ Display trait EquJﬁE’ D‘\U%E%H}i OutlinePrint Rﬁ%ﬁﬁ?lﬂﬁiﬁ?&bﬁl?
pisplay JFHEHET outlineprint FRZEMITHAERIRAY, W LLEILTE trait 78 X HHHE7E outlinePrint: Display SRAYEX— i,
XA T trait BEHN trait bound. 7”1 19-30 B T —A outlineprint trait AYSZH:

444 sre/main.rs

use std::fmt;
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trait OutlinePrint: fmt::Display {
fn outline_print(&self) {

let output = self.to_string();

let len = output.len();
("{}", "*".repeat(len + 4));
("3, " ".repeat(len + 2));
("* {} *", output);
("F{3*", " ".repeat(len + 2));
("{}", "*".repeat(len + 4));

) 19-30: SEHL outlinePrint trait, 'EEESRKE pisplay HITNAEE

jﬂ*‘é‘ﬁT OutlinePrint %;E Display trait, U_IJJHU\?T: outline_print ‘:F‘fﬁﬁﬁ to_string , /ﬂ\:%j‘jffﬁf;fﬂ Display [f[’:]
RAREZNEI . WRALE trait L JGHEI0 : pisplay FFEIRLE outline print F#H to_string , M5 R — MR UE X
AERSE R A HREIH T ssels %ﬂé"]ﬁé‘: to_string o

EBATE B W R 2R — N L Display Eq%ﬂiiﬂl‘ outlineprint X KAAT 4, AN point ZEFIIE:

44 sre/main.rs

# trait OutlinePrint {}
struct Point {

x: i32,

y: 132,

impl OutlinePrint for Point {}

RFERAFE - MER YL pisplay AU A LI :

error[E@277]: the trait bound “Point: std::fmt::Display’ is not satisfied
--> src/main.rs:20:6
|
20 | impl OutlinePrint for Point {}
| AANANNAANAAN “Point® cannot be formatted with the default formatter;
try using " :?° instead if you are using a format string

= help: the trait “std::fmt::Display” is not implemented for “Point”

*EE Point Lifﬂ Display %{%E OutlinePrint E;RH/JKE%IJY Hﬂﬁﬂﬁ*ﬁ

444 sre/main.rs

# struct Point {

# x: i32,
# y: i32,
#}

#

use std::fmt;
impl fmt::Display for Point {

fn fmt(&self, f: &mut fmt::Formatter) -> fmt:: {
(f, "({}, {})", self.x, self.y)

%B/A?‘f Point J:%fylu OutlinePrint trait 4%ﬁgﬁiiﬂéﬁl%ﬁﬁuﬁ Point ;W'JJ:@)EH outline_print %E%{i?%%*ﬁ*ﬁ"]
HEE.
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newtype 1% x0H DAFE SR AL S 70 rait

T FP) MRS trait” F45, FATEEE] TIULMN Corphan rule) , "B HH R 3 trait BRI 48T crate /& A HL
BRI e P CAZE BB A b S traite — NG IXANBR K 772 2 {F i newtype 1530 (newtype pattern) , ‘B¥ K EIE—A>
JCH A CGERLE “FA dr & 7B T Z M AR QAR F 8 EL a7 oo g M) halg— ki, x
AN TCHA AR E — AN FBAE A B wait SRBY M SRAte . HE XA RN T crate A, XFEHLTT LATE
XA FSCIL traite “Newtype” /& —MFE (U.C.0079, #) Haskell fifEiE 5 MRS . X AMEAK G 12170 RS
T, XAEIRRE R R g A e T .

Bln, WRMEELE vec I pisplay , MAJLIMBHIERATERZIX 28, FN pisplay trait f vec #BE LTFHRATM
crate Z Hho ATCABIEE—/ME A vec SEBIH wrapper ZEAAIR, $EHE AT LLUNSIZR 19-31 HFEFE wrapper LSEHL pisplay JIF
R vec HIMH:

AR — N E vee BN wrapper SEMTR. B W LLUNFIR 19-30 HAELE wrapper LSEIL pisplay HAEA vec 1)
18

XA 441 sre/main.rs

use std::fmt;
struct Wrapper( < >);
impl fmt::Display for Wrapper {

fn fmt(&self, f: &mut fmt::Formatter) -> fmt:: {
(f, "[{}]", self.0.join(", "))

}
}
fn main() {
let w = Wrapper( [ ::from("hello"), ::from("world")]);
Cwo= {1}, w);
}

A~ 19-31: B3 wrapper FETLEIHE veccstrings UIMEAENLSLEL pisplay

Display HPISEIEH  seif.e SRUFIIFLNERT vec , HN Wrapper FETCHEEMRTT vec REEMMREA TS 0 BT
T%?Eﬁ)tﬂ%i)ﬂ Wrapper h Display HITHEE T -

PEITERIS R, U weapper Z—ANEIRA, BRAEXTHEZ BT DHELIE wapper LSLHL vec KT
G5 EREMFT AT seif.e b —— X RWFRATTEEB vec MFEXIFF wrapper o WIRAEPTRBIA H A HIE
RGN, BRI verer trait (i TLEE UL peref trait #4& RESRET A /EH MG AL FR 2 WHETD
AR [ A ARSI — R T 2o RN BB RSAUIAT A A RSB (K i, L dno T BR A SR R AT 0,
WU BAT SEBLN R 1 J5 i

{2 newtype BN Y trait S5 F ) IEH — DA K trait ST BUAELEIRA DR A BB i e R B — ik
Y5 Rust 28 R G52 HL A 407 10 B oRE .
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= > |
A
ch19-04-advanced-types.md

commit 9d5b9a573daf5fa0c98b3a3005badcea4ala5211

Rust FIRM R GH —LLRATE LR FNEBA LI TN B RRNTM— DR T N4 newtype 5 28M — A I HIE R
ZIHRTT G . 35 SH A4 (type aliases) , —NEELT newtype {EAH MG F I LMD FATE 1L
ORIRNZN R ANRAL

R T AL 22 A M G A8 newtype 153X
X TR BRI L T B2 trait” 354 1) newtype FEZUAHIE N 2%

newtype 30 A LA T — L HAMRATE R FHE I ThEE, AFEFFSMH A EANBIRE, MARER—MEN R, bk
B 19-23 HEZAH —MNXEERIBTF: millimeters Al Meters ZEMKHFAE newtype FE3E T w2 fH. WMERE T —4
B millimeters RIUBHIREL, ANANCEH meters BRIFEM uz2 (HMI A ZHRBUNIET —ABEREN .

73— newtype BEICH N FITE T G — LR R R SRS B30, b RSN LR B 15 B R A P L o B A A S 2R
JIASIFI) APL DME IR H I fE

I ] ARSI vz S, B, ATRAARAE— N2 T vashmapcis2, strings [ people KA, FHISRfEGFNK
PANAANI) IDs fEF] people MIANHE R S AA API A HEI ], HLANM people FEEWING FF I HMITIE, X
FEIX AR BT 75 FNIE L B BRATIE— A 132 IDRT TIXANEF T . newtype B2 —Fh LIl eE L3 «dh SRR 1 5L
PLANE 35043 B v (0 BR s S B =5 () 3 B (B B 2 vk o

A5 44 R A 2R A [R] SR

%[ newtype f3, Rust iBIRALT A KTHI4 (type alias) BIREST, 1HF type REEFRETFTMARB P NG,
Bltn, "LV i32 HIHI4Z Kilometers :

type Kilometers = i32;

XFEIRE Kilometers & i32 M [A 3L (synonym) 5 ANET7R] 19-23 F AN millimeters 1 Meters K
Blo Kilometers AN ANHIM. BMMMIHEL, Kilometers FHEIMMENM IEAIME 132 FBUERITFE:

type Kilometers = i32;

let x: 132 = 5;

let y: Kilometers = 5;

(" +y = {3 x+y);

KN Kilometers A& i32 M4, MOATRF—EE, ATLLK i32 5 kilometers AN, tHATLLKE kilometers f&iHZ53RHN
132 SEMIRE. (BB XM FBRIEIRA L35 5HE R newtype B U SR LR BUE 75 0T 4

FAG 2 FER R ES . Flan, ATRESH XK.

Box<Fn() + Send + 'static>

T2 BAE A BER RN B R B B XN KB R AR L 5 T VA 1. A8 N IR 19-32 IXFE2 2 a0 b AUAT i35
H:

let f: <Fn() + + 'static> = cinew( || ("hi"));
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch19-04-advanced-types.md

fn takes_long_type(f: <Fn() + + 'static>) {

// --snip--

}

fn returns_long_type() -> <Fn() + + 'static> {
// --snip--

# sinew(|| ()

}

Al 19-32: FEAR 277 18 A L ARIR K IR 2 2
PR ity 0 B o E S AR AR R A L I 5 T2 X BRI ATCKIEBGIN T — A Thunk 17531
%, XFERAT U] 19-33 B B A X AN ST 77 B O BE R Thunk
type Thunk = <Fn() + + 'static>;
let f: Thunk = sinew( | | ("hi"));
fn takes_long_type(f: Thunk) {
// --snip--

¥

fn returns_long_type() -> Thunk {
// --snip--
znew(|| ()

#*

1 19-33: BIANRALGA Thunk SR EE

XSRS RRMAES L T AR LZEFE—ANITFZ AW U MR RIERE CRIA thunk R 1E2Z Gt ErR
i, A2 — MR AarEER AT .

KRB WMAEEE Resultet, B> FEHEMHARBOEST. FBE—THHEETN std::i0 B VO HIEEF SR E—A
Result<T, E> , RUNIXUSRIETTRES M. FRUEZEHF T std::io::Error ZEHRMER THTE WTHER 1/O 5%,  std::io K
%Béj\glﬁ(%lgﬁl Result<T, E> , EEP E % std::io::Error , Hﬂil[] Write trait*ﬂ‘]iz%@ﬁ:

use std::io::Error;
use std::fmt;

pub trait Write {

fn write(&mut self, buf: &[u8]) -> <usize, Error>;

fn flush(&mut self) -> <(), Error>;

fn write_all(&mut self, buf: &[u8]) -> <(), Error>;

fn write fmt(&mut self, fmt: fmt::Arguments) -> <(), Error>;

ﬁ%tﬂfﬂT?E%E{l‘] Result<..., Error> o %jﬂt, std::io ﬁﬁ’l‘%‘éﬁ!i’y’ﬂ%fiﬂfﬁ

type Result<T> = Result<T, std::io::Error>;

y‘]ﬁ{ﬁ? std::io ‘:F', ﬂﬂﬂﬂ@%éﬁﬂiﬂ’ﬂ%ﬂ%% std::io::Result<T> ; J@E)ﬁ%uﬁ, Result<T, E> ‘:F‘ E ﬁjl)\T
std::io::Error o Write trait H )RR KB L RAGIX AL

pub trait Write {
fn write(&mut self, buf: &[u8]) -> Result<usize>;
fn flush(&mut self) -> Result<()>;

fn write_all(&mut self, buf: &[u8]) -> Result<()>;
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fn write_fmt(&mut self, fmt: Arguments) -> Result<()>;

KEATEFATTAEY: HTHRS I EEAD stdio PRAET —BED. FAZXER—MG, ERZRA—
Result<T, B> , XFMRE AR A Resurter, &5 MMEMIUTE, BLRAR » IXFEHRRIRIEL.

MANIREIF] 1, never type

Rust MM 1 RRFIREEL, FERTUBIRARIE S, BRI empty type, FUNEEA . FATEM TN never
typeo XANZFRIR T EREM: TER B IR BN AR 78 23R MME . 5120

fn bar() -> ! {
// --snip--
}

XL “BREL bar MASIRIEN, T AASIR [B] )RR EHERR N R B EL (diverging functions)  AReQIZE 1+ Z8HM{H, BTLA
bar &Fﬂ%ﬁl’ilﬁlu

AR AAREQBRIE IR A FIWE? WRRIEE— R 5, Wafq SRR GRFNAR, QoRf] 19-34 frE
L2

# let guess = "3";

# loop {

let guess: u32 = match guess.trim().parse() {
(num) => num,
(_) => continue,

¥

# break;

#}

A 19-34: match EFJFI—NLL continue 45 WL

N IRATRNE T ARSI LT . FEHINE ¢ maten FEHIRIBHEA Wy, BAVEIT maten 15 SCABUR AR R
KM, T A BE LA

let guess = match guess.trim().parse() {
ok(_) => 5,
Err(_) => "hello",

JXEE/*] guess ﬁ‘ﬁﬁﬂ%%%ﬂm%?fgqu ﬁzﬁRust E:k guess Rﬁ%%#/[\%ﬂc ﬁB/A continue J&ET’H“/AWE? jﬂ’ﬁ‘/A
A 19-34 R RTF—AIRIE] w2 MH—N5LELL continue Z5HHE?

IEUWRVTRESE RN, continue FRMEAZ ¢ o WHLZUL, 2 Rust T guess MR, EEEXWAHL. AE2
w2 fH, MEHR 1+ (H. FR 1 JFRA—/ME, Rust RE guess MIZETLRE w2 .
i v AT ARER O 2 never type A CABREE AT AT AR . SO match M SCLL continue S5HRH
continue JFARILIRFE—AME; MKREILCEFHIBEZE EZIER, FrE ere BEI, $92 IR guess MR{H.
never type W5 — N Hig 2 panic! o U Tar s Option<T> Ew unwrap RS ? Bt —AME B panic. X E R HE X

impl<T> Option<T> {

pub fn unwrap(self) -> T {
match self {

Some(val) => val,

None => panic!("called "Option::unwrap()" on a “None  value"),
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X 5RH] 19-34 T mateh KA THEIREN: TAIME var £ 1 B8, panict & 1 B, FTLEA match #£
ﬁﬁﬁ"]%%% T %’éﬂo JXEJEI’VEIEéj‘j panic! #Z:Fé'i*ﬁ\{ﬁ, E%é@ﬂ:ﬁ'ﬂzﬁo Xﬁ% None E"J%lﬂu unwrap j—JFZ:J\Ei
[Fl—AME, BT LAX SRR 2 3

BR-AEE | FHPRERE Loop :

print!("forever ");

loop {
print!("and ever ");

}

X, (ERAGEWALER, PrltbRiiARERE o ERAZRTIN break XA ANE T, BUATEIFEHATE] break J5
Mesik,

A K/NEALR Sized trait

P59 Rust i 22 A0TE G 418 2% 95 2 B ME 23 Bo 2 /0 S AR R AR BRI R G — MR E A T8 PR N IR Xk
f& A K/ANETY (dynamically sized types) KIMEE . XA PFRAY “DST” 5 “unsized types”, IXLEZET FpVFFAIALIE A
FEIGATIN A B RN 82

EBATRATTE — AN FABIEMALHRIBIERDERRIMTT:  ser o B, DR aste, TR str K. str R4
DST; HEENSATH EATHARIETFFHA LK. FOVERIZATHEARERI D, W ERENREAE s KA
i, AR str KMESH. BB TFREAG, MATARLIE:

let sl1: str = "Hello there!";
let s2: str = "How's it going?";

Rust 75 2 R11E M 1% A4 E R IE S BC 2 D WAE, (RIS T [ — SR R R (B 25 AR (R B A A o S 2R TR V4 5 KR
B, S ERE XA str HE G HEEMFERNER, ALENEEARBKE. B2 AATTRESIHE
B IS NANT SUthk S = I YIS

MMAZEATIR? RELHME T XF A ERER: 1 Ml s2 FRAE astr MIAR str o WEAREAEEE DY &« 75 5
slice” 353, slice ¥ &5 kA7 T T 4617 B AN slice MK .

FTLLEAR a1 R MEAFT T FIERIANAAALE R EAME,  estr MR AN E: st BOMRBERIHACRE. XK, astr B
BT —AMERFEN LB R D : B usize KEMPRFZ. HBbRE, ROSREE este FIRAN, MERILTI M
TR RZ K, KHEAE Rust PRI R/NRB RN A1 —LBNATTE SR SISE BN, X5 T3
BRANKIR BN . ARSI DR HEE TR 25

ALK str SETERBPTRE S LU Boxcstrs BX Reestrs o FNL L, ZHIEAIEEND T, AR —NEEKR
ANFER: traite B trait #a— DA PURIE trait AFK T I RNER, B L3 <l A E A W vt
) trait XF &7 #5y, TAVRR] T AT ¥ trait FT trait 55, DHEMITINIGEH 25, L0 strait BE

Box<Trait> ( RecTrait> WAILL) o trait Z T EARBNA K/NER B2 A R A XFEA e e .

Sized trait

NT AP DST, Rust A —MESE ) trait SRR E —DRBUHR/NRBES FI ATR: IXBRE sized traite XA ait H3IHN
I VE SR TE S PRI B AE MR RS 534, Rust AN — M2 BB IN T sized bound. tHELEU, X T
Tz MR HCE X

fn generic<T>(t: T) {
// --snip--
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SRR g A b B

fn generic<T: Sized>(t: T) {
// --snip--
}

Z R RBORN W B TE G I AN/ TY . SR AT A G N R R AR 2R A 5 1A BR )«

fn generic<T: ?Sized>(t: &T) {
// --snip--
}

Fm
%]

=

®

Q

e
4
>
=
=2
SO
>
[aay
3
«_H

?sized traitbound 5 sized AHXF; HELZUL, ERLURE « v AIHEEWATHEA
sized , MAAEA T HAh traito

TANERTAE « SHERRRN 1 BT a1« BONHRMFREAR sized B, PTUARREORHE TR 25,
FEIRXAM T IS T 5.

BRSNS — TR B O P A
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R AR

ch19-05-advanced-functions-and-closures.md

commit 9d5b9a573daf5fa0c98b3a3005badcea4ala5211

BJa B RATI & — A SRR BN A B = TR RERET . Al HoRnR FE .

PR BT

PATF R 7w o] [ eR A 8 P B s AT DA e R AR R A X AETRANI A B AR 3 L4 I BR80T A A2 EL T LA
WAENSHEURIRA . 8 R E RV BRATEH BREAE N 7 — DRI S8, RBIZRAUE o, (EH/NSH <P DME
AYE en A trait [AIVEIE. fn BEFRARREERED (function pointer) . 18ESECAREFRE BRI T A, s

19-34 fi7R:

A 441 sre/main.rs

fn add_one(x: 132) -> i32 {
X +

}

fn do_twice(f: fn(i32) -> i32, arg: i32) -> i32 {
f(arg) + f(arg)

}
fn main() {
let answer = do_twice(add_one, 5);
("The answer is: {}", answer);
}

B 19-35: e RAEZ RAURHE NS

IXZFTEIH The answer is: 12 . do_twice TR f BIRENDNEZ A 132 SEUFRE 132 Mo o BEEHATCAE
do_twice EREUAETHR £ o £F main T, ALK ERELZ add_one TENE—NSEALHL do_twice o

FRFIHL, 0 AR A wait, FTOEBRE m MEABHIARAH A 0 (E it bound f
2,

PREIB RS2 T =AM trait ( Fn « FnMut A1 Fnonce ), JT LA AT DLYE 1 FH 0 B8 A0 A o 00 4% 330 ok BUd e 41
JBH BT A A waic (IRHG TSR OB R A B

AR TR TR R AR RT A TN C ¥ 20 R AT LS S S
B, HEHH.

{ER—ANBE AT DA A P9 Bk e SR PR ST DU iy A s B 7, ALRATEE —A map BINH. M map BEE—A
B vector By — AT vector, ST LUEE A AL:

let list_of_numbers = [iL, 2y 3|8

let list_of_strings: < > = list_of_numbers
Jiter()
.map(|i| i.to_string())
.collect();

SH LR EIEN map MSECRAE A

let list_of_numbers = [y 2 338
let list_of_strings: < > = list_of_numbers
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.iter()
.map( ::to_string)
.collect();

FRX B “mg mait RIS 2R E B, BENFEES AN MM to_string MIBREG X EAH T & LT
Tostring trait ] to_string PREL, AREEENFIA LI T pisplay [RBISZIL T IXA™ trait.

LB AR TR BRSNS AT TR A AR A R RS, T DL A A R R 5 S B I

A A A6

MIERILN trait, XEWREARERRFIAE . X TR 7 LR trait FFOL, AT CMEZ S 1 ERIR B trait (1)
BRI BACR BRI . ERXAREM T, BUOMBAITSCA — Al B R R4S, A fo i 1 e SdR B
o {EyIR BIEEM.

REAMEEAERR G, EIFA S

fn returns_closure() -> Fn(i32) -> i32 {
Ix] x +1

}

g S I BR 2

error[E@277]: the trait bound “std::ops::Fn(i32) -> i32 + 'static:
std::marker::Sized” is not satisfied
-->

|
1 | fn returns_closure() -> Fn(i32) -> i32 {
| ANANNANNANNAANN “otd:iops: :Fn(i32) -> 132 + 'static’

does not have a constant size known at compile-time

= help: the trait “std::marker::Sized” is not implemented for
“std::ops::Fn(i32) -> i32 + 'static®
= note: the return type of a function must have a statically known size

R — A8 T sized trait! Rust JFANKIIE 7 B2 DA FRAEAF . AR BATFE L — & 70 Wk A& DL o Ip
% ATRMEH] trait X 5

fn returns_closure() -> <Fn(i32) -> i32> {
cinew( x| x + 1)

}

RBAUE AT b g . KT trait XIRITE L NE, B AL “oait X R H50
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o i

I Y= |

LFf L BUEIRATSA 2] T Rust RV RMEERRE RS OL MR REA S5 ThRg. AN TIRL HAm M, IR VRFE A
A5 B R B AT B EMEAT, ) LA AT D4 Wil X S AE L T o AR S LM AR S ARy — Ay
ESibE =

e, AEBATEITGR —DNIUH, AP M R 5 SRk
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i Ja BT H « M 2 2672 web server

ch20-00-final-project-a-web-server.md
commit e2a38b44{3a7f796fa8000e558dc8dd2ddf340a3

RR—-ERNRE, ATEAEE T X ERABRSER BN E R . ARG R AT, R
—EAE D —ANUIE, RETRRIG LR, IR RS R,

EREJERITE, BATHELI A HIR [F] “hello” (1] web server; ‘& 7EH Wi & 1 & Kt an BB 20-1 Fios:
Hello! X +

2 (O 127.0.0.1:8080

Hello!

Hi from Rust

FI B 20-1: T TE s — e 7 I H
W RHATE BRI L web server 111K

1. %3] —8 TCP 5 HTTP A1iH

2. fEE#F (socket) Wil TCP ik
3. @M AR HTTP iR

4. QER—/NEIE R HTTP W L

5. BT ZRFRI S server L&

AR Z /0, F5ERRR— A X BRI E FH Rust #47 web server F U 1 /73%. hitps:/crates.io LR
Za] TP crate, 'EATEEAE T ELIRATHTE R 5 (1) 5E N 5232 1K) web server FIZRFE NS o

SR, ATEMHEHMET S, MARLERERE. BN Rust & — NMRAREES, ROGEEIERLEA2ZRINHS, 6
e L A E 5 AT RE B AT FH K E VCEAR I Z IR IR B 29’5 — NSRRI HTTP server FIZifEith, LAE 234
KATREH 2 crate 15 )5 108 HELS A AR
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¥ 3 B2 2 web server

ch20-01-single-threaded.md
commit 90e6737d534cb66102674d183d2ef1966b190c2c

BTN — AN AT IE 1T I B LR web server, ANIITEFFGEZ 1T, FATEPUE T fit— FHIEE web server BT & (1 1
Wo XL AL B T ARTAIIENE, AN E MRS SRR T 4 B

web server 9 K B A EHMSRE #BICARME P (Hypertext Transfer Protocol, HTTP) Il A% 4% il Hri)
(Transmission Control Protocol, TCP) . X #l& W& R-. (request-response) Wi, HEt&Vl, A & i
(client) RHGEWIER, A RS0 (server) MEUTiE R I M7 - v HL0a N o 18 3K 5500 871 P9 25 ] BIMSUAR B S

TCP £—MNEEWN, Bk T8 B N —4 server FI 5B —AHIANT, AL ER LR 4. HTTP WET
TCP 2 b, "EE XL THRAMR N E. Nk, R EYFar arTe FHF 2Bz B, RSidsF4akmo %o, HTTP
Wit TCP 5. RATHEMIHE R LT TCP F1 HTTP % 3K 5 B 1) J5 44 57755 B o

ST TCP %3

JITLLIRATTIY web server fiT T (KI5 — 1 SR R0 MW TCP iEHz. FriEFEIRBE T std::net BIHUGHLIXLETHAE. L3R4
— AL AT

$ cargo new hello --bin
Created binary (application) “hello” project
$ cd hello

FAE src/main.rs FIAIRHB] 20-1 H AISAE N IR . IXBARIS & TEMIE 127.0.0.1:7878 LUEATAE NI TCP ¥t 243RHELE
’ﬁz:)\ﬁl‘]}ilfn E%?TEﬂ:':H Connection established! :

CA44: sre/main.rs

use std::net::TcpListener;

fn main() {
let listener = TcpListener::bind("127.0.0.1:7878").unwrap();

for stream in listener.incoming() {

let stream = stream.unwrap();

println!("Connection established!");

A 20-1: BT AR N RISR IR BRUCRAIN T BN R

TepListener AT MWAWT TCP i&EH:. FRAVEFMITHENE 127.0.0.1:7878 o FFIXANHUMEIRTF, B 5 Z RIS —AMREAR
LI IP sk GXANMHEESR G THENL EHAEE, FEARRIEETHEND , T 7e78 o H o EEEX M H T AR
[Kl: 8% HTTP #5234 0 1 H. 7878 42 UG EAT HRE R "rust” (B8 LB SR BM9ES0 o dEZEsE 80 i M
B OURIR . B 5 P R AT KT 1024 1t H .

Eiz/l\iﬁ%‘:f:‘ bind IZI%(%M\? new IZI%(, Eﬁiﬁﬁ@*/l\?ﬁﬁﬁ TcpListener s JZ/I\IZlﬁl”LH‘HLi bind KA, 7F
DX 40U8a, 3 3 38 M W i 1 B R A 4 5 21— 117 (“binding to a port”)

bind ERHUR[E Resultet, > , XRAGEERIBEL R, Hiln, GRAREH 525 0EE: 80 w1, B2 WAIE TN I
TP I S AR 2 AR B AR R 0 ), 9008 22 R, PR RRATTR 1T 5 B Bk 'S — Bl server, A
FFE O AL FRIX 2R, [ unwrap 7E H B S0 1 Ol B 615 IR P .
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Teplistener [f] incoming J7idiiR[Al—MEALE, M T RIIMG CEHERIIBRZ Tepstrean MG - il
(stream) AR —AN% P o AR S5 i (AT PSR . 4 (connection) Q%% /7 i e 4 IR 55 o « AR 55 S A2 Jo o 182 DA
IR 55 310 % P EE SR ) A SR / WA . DL, Tepstream SUVFERATEEEVEREEZ AL T 4, I A B
SR, XA for TEIN AR UCAEERARAS R IF L — R IR BA T Ab 2

HAETIE, ERIEREE wweap A, RIUEMERSZ LR, WREEMEHR, WTEHER. F—

AIRBIBA TR RN TS DU I SE 2 ThRE . % L B S50 incoming J7iAIR AR FIREMT, RINBATERR 1
BRI, T2l &5 (connection attempts) o ZEIEFIRERFINIRZ R FANRE LT,  KHB 5 2 AE R GAH G
B Biln, 1RZ ARG RN TIT EIRAG Bk ul AR, BB T RE R N Ik,

BT B | BB R IHAT cargo run , HEFEREESTINE 127.0.0.1:7878 o WSS BoRHE KA
FEBEE” (“Connection reset”) 4IRS R, KN server H il I N AT 5 . (ER2WMBERATWE R0, SRIY
W Va2 %z server BT 4T BV H — R A 15 B!

Running "target/debug/hello”
Connection established!
Connection established!

Connection established!

A2 BT — RN ARG SR T ENH 2 2515 B IX T REZ DR i B 28 7E 15 SR DUTHI 1) [F) BB 1 SR T HAR B3 U8, Lhan s
HIAE N %28 tab FRZHF favicon.ico o

Xt AT BE R PR A W8S 221K 2 OB server, RN server XA WARAEMTHHE . 2 strean FEFEFFINLE R BT A R4
7, FOERSKMSCH, 1 drop SEBLRI—HB2r. B NEEs A I I B R AN BE O AR RE, IR 9K L i) AT e 2 i I
. AR EZRRBATVRINHIALTE T TCP 4% !

LA HIBAT SR E A ABD 5 AT ctrl-C RAFIEFERE, FFAEMU Sl AR B JE AT cargo run FJE RS-

WAL R

AEFRATSEBLEEHOR B W AR KIDIRE ! 9 T 70 B SRMUE BN T RXTIER I RAE S R, FATRIT a0 — e £
RAEBEESE . FEIXHHY handle_connection BREH, FKATIM TCP Ui Hh S CECAE IF4T B ok A LS00 B8 A1 R
Hdi o R AR E SOV IR B 20-2 TR«

444 sre/main.rs

use std::io::prelude::*;
use std::net::TcpListener;

use std::net::TcpStream;

fn main() {
let listener = TcpListener::bind("127.0.0.1:7878").unwrap();

for stream in listener.incoming() {

let stream = stream.unwrap();
handle_connection(stream);

}

fn handle_connection(mut stream: TcpStream) {
let mut buffer = [0; 512];

stream.read(&mut buffer).unwrap();

println!("Request: {}", String::from_utf8_ lossy(&buffer[..]));

B 20-2: BEEL Tepstream JEFTENEIE
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XEKG std:io:prelude FIANAFAHEREI B BRI KR E traite £ main BB for EFAH, AHECIRIBI LN 4T
ENME R, BUEVARBIN handle_connection PRELFEMHALIE stream o

E handle_connection ‘:F‘, stream %ﬁl%ﬂ&ﬂ"]o

TATRE G S, FTELE R BRI KRB Tepstrean SEHITENEIICR T PR MK EE . ERITREEEHK 1
ZTIROVERKBEE I RECNTCLR T —E R . HIbEfRER e RIEDIH N FRRE T Re 2ol EHEEAIAN
CCREC AR AN, ALERANMTHUEE e KET

BTk, FELIREBUR. XBEASPIEEHIT: Bk, EREER A burfer SRAABOIIEI M EIE . XHEAHE 7 —> 512
FHWMEMX, TR DA BEEAE RIBEE I 2 AR B MR A BB R MIE R, S X EER N
E%’ Kiiﬂl?’f*tﬂ}}\ﬁﬁo %%4%2751'#’2’%@2{3\ stream.read ‘E’é\}}\ TcpStream EPI?EX?%J#W)\%E(‘FIZEPQ

%Tﬂ@%%‘ﬁ][gE':‘E/‘J?%%}ﬁ%ﬁ?:%%#ﬂwtﬂ%o String::from_utf8_lossy IZI@US‘%EX*/[\ &[u8] FrrEg— A String o
BRI “lossy” 8 73 HUR T ML B TCRL UTE-8 [F AR HIAT . ‘B M,  u+FFFD REPLACEMENT cHARACTER , RANE TG
BT H . IRTTRESSEGIT X IR0 F BIX LB FRF, B AT 1A s Sk Ss SE i

AEBATA B! R SIRE E FHRAE D S g th AR T R o TERI BE & h 3R S t BUAR R LT, Ao s vh R A ) A 1 BILAE
BIERARIXFE -

$ cargo run
Compiling hello v@.1.0 (file:///projects/hello)
Finished dev [unoptimized + debuginfo] target(s) in ©.42 secs
Running "target/debug/hello”
Request: GET / HTTP/1.1
Host: 127.0.0.1:7878
User-Agent: Mozilla/5.0 (Windows NT 10.0; WOW64; rv:52.0) Gecko/20100101
Firefox/52.0
Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=0.8
Accept-Language: en-US,en;q=0.5
Accept-Encoding: gzip, deflate
Connection: keep-alive
Upgrade-Insecure-Requests: 1
| |

ARS8 P A0 ) S8 AN (R AT RE 2t DU A R B 800 o BRAEFRATTSTED R TR BdlE, AT BUBEIE WSS Request: ceT ZJA IR
TERARRE ST 2 D B B 2 AR . I RE R RERARUER /7, BUIE 7 =X EmE P /1 BROVEERA MM
FEFF A ZINE o

ISIR RSP S SN AT CIVER AT B N ) /3

W 52 hTTP i3 3K
HTTP AT ORI, RN AR 0 F A 2

Method Request-URI HTTP-Version CRLF
headers CRLF
message-body

AT T5RAT Crequest line) , "EAFIL 1 % P iR TAHA RIS R o 5 RAT B985 — 02 P fE F B method,  LL4n
GeT R posT , IXFHIR TR URAMATHEATIE R BRI T eer K.

Request TH: FRMFA2 7, BARRE P uiERM &— RIEFRIRFF (Uniform Resource Identifier, URI) —— URI K
R EL, (AT EZMTF URL (S—BEEMFF, Uniform Resource Locators) . URI A1 URL 2 [8] X A5t F A%
HTH BRGEEAESE, Al HTTP ME#HIARTE URL, BrELIZ HLAT LU 5210 % URL 2L URI.
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)5, RESURMEAN HTTP JRA, 35 5RITU—14 CRLF F514: 2. CRLF FEFIHATUEIE \rn: \r & W%
(carriage return) T \n & #4T (line feed) (XLERER BTN ) o HE Y CRLF HATHIN, SFBFFET
—AFATIAZ \rin o

M5 H BHSATRE T IR B B R g kAT, TTLAES et & method, / AWK URL, 1fi wrre/1.1 f2RAS.
M host: FFUAMIHAHI4T R headers; ceT 1ERI%A body.

WRARA EAE, SIS R A8 AR R, BORSRAFRBIE, ThUn 127.e.0.1:7878/test , MGG KA Wy
.

BUAEBAFNIE 7 REEER T4 iEIRATR [ — s |

45 1
PATHe SZBAE 25 i 17 >R AR B R R IR B ) T AE o R N R A 2K

HTTP-Version Status-Code Reason-Phrase CRLF
headers CRLF
message-body

FE—ATMMCREAT (status line) , EAETWRI HTTP JRA . — MRS H DLASETE R 14 R — MR 2 RS
T SCA R R 463 . CRLF 741 2 J5 21T & header, 75—~ CRLF %41, FmaRi[F) body.

KB —AMEM HTTP 1.1 ARG T, FORZESIGN 200 , JRFFIEN ok , %A header, i%H body:

HTTP/1.1 200 OK\r\n\r\n

RS 200 A& —MARUERT R HIRL o X EESCAE — MU ) HTTP WS b JA TR IX L SOAH NG R K K]
M . !

E handle_connection PR, FRATHELFATEIFREEEH printint , FFEHARB] 20-3 T HIALAD:

A 441 sre/main.rs

# use std::io::prelude::*;

# use std::net::TcpStream;

fn handle_connection(mut stream: TcpStream) {
let mut buffer = [0; 18
stream.read(&nut buffer).unwrap();

let response = "HTTP/1.1 200 OK\r\n\r\n";

stream.write(response.as_bytes()).unwrap();
stream.flush().unwrap();

A 20-3: B — MR T HTTP Wi 325 A\

FARID RS —1T 8 L TR response SRAFTEOK ZEIR Bl BTN RIfFI 4G . #3E, 1E response LM as_bytes , A
stream [ write J7VEIREL—A e[us] FFELIRX LT RILLS TS

B weite #RAFATRER R i MR Z BT FEAL AT ER G A unwrap o [RJBE, £ FCSCAE S0 B2 A rpok HL A5 22
PRI, G, flush REEAPIFHIERFFIT BRI T EBL S NEL S Tepstrean W — A BB DOR R/
WX R JZ BRI R GERT A
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AT, BT RIS AT R | BATA R &I EE T8l , FTUAA SR RIER T Cargo LAAMIAE(T
o AN AR T INEL 127.0.0.1:7878 I, 2GR AFTHMAZRE R KET ! WANNRBIFEFT A HTTP iF
KGR o

i& ] 5 1E #) HTML

IEFRATIIA R R [0 2 U K DO RE . 7250 H AR H SR BUEE —ANBTCPE, hello.heml —— g2, ARAE sec Ho fE
BETT ATBRAAEATARIIEE ) HTML; 51138 20-4 J&oR 7 — NI RERTSCA

A4 hello.html

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="utf-8">
<title>Hello!</title>
</head>
<body>
<h1>Hello!</h1>
<p>Hi from Rust</p>
</body>
</html>

Al 20-4: — AN E ) HTML SO SRAE i o7

KR —AMRMER) HTML 5 3CR, B8 — MR —/NBOUAR . N T 7E server B2 BRI IR B, FF QIR 20-5 fiw
B handle_connection SRiEHX HTML U, N ZIm R body H, I KI%:

444 sre/main.rs

# use std::io::prelude::*;

# use std::net::TcpStream;

use std::fs::File;

// --snip--

fn handle_connection(mut stream: TcpStream) {
let mut buffer = [0; 18
stream.read(&nut buffer).unwrap();

let mut file = File::open("hello.html").unwrap();

let mut contents = cinew();
file.read_to_string(&mut contents).unwrap();

let response = ("HTTP/1.1 200 OK\r\n\r\n{}", contents);

stream.write(response.as_bytes()).unwrap();

stream.flush().unwrap();

7847 20-5: % hello.html [ PN BA4E W B body & 3%

FETESRHGIN T — AT RKEARHEE ) Fine SIAMERIE. STIFANSHOCAF RS N Z A R IRAE, BINEE+ 5 VO I
H 7R 51 12-4 s BOCA a2 B SRk A0

FEFOR, R format! R SCAF AN BN S N SN R body H .

] cargo run IBITFREFF, TENNERRINEL 127.0.0.1:7878 , TRMIZSA BIEGLH R HTML SO !
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HRGTZIE T buffer TREREIEIHF T KR IE T HTML XA 33X B0 T R 22 70 0 U g b ok
127.0.0.1:7878/something-else A HIFFEN) HTML Wi . Witb AR ZIEH B R, WAR KIS server FTiti; ik
AR EIFRIF R AR (well-formed) FIiFER 7 Ki% HTML 14,

e UEVE SR I AT e A BEAT Wi

H ATEATH web server IV %% 3 il R A4 # <> 1R BUAHEI B9 HTML SCfF. iE3RATTIEINTEIR M) HTML SRR R 250 B 2% 2
TR 7, IFEFERAEM A AR FHAR KR . TR EQRE] 20-6 TRFFEL handle_connection o HTAUAGHE
R RN ES TR 7 RO, N T if 1 else BORIXBIALIRIHR:

444 sre/main.rs

# use std::io::prelude::*;
# use std::net::TcpStream;
# use std::fs::File;

// --snip--

fn handle_connection(mut stream: TcpStream) {
let mut buffer = [0; 18

stream.read(&nut buffer).unwrap();
let get = b"GET / HTTP/1.1\r\n";

if buffer.starts_with(get) {
let mut file = File::open("hello.html™).unwrap();

let mut contents = tinew();

file.read_to_string(&mut contents).unwrap();
let response = ("HTTP/1.1 2008 OK\r\n\r\n{}", contents);

stream.write(response.as_bytes()).unwrap();
stream.flush().unwrap();

} else {
// some other request

}

) 20-6: DLRCTRIFIXAIAEEE /1R 5 H bR

B, K5 ERMRR IR A AR get o BONEAMRIRMG T B0 7MW, JTLATE get RIEURIT LI N
b T T ERITEES B AT T .. HBENA burfer BELL get THRFIIF. AR, XM

REFEH) /R, Rl e Sub AR E R, JF 2R HTML SCUFA A FAD.

IR buffer A LL get HITIITIFL, MU IR AR 2R erse HErPAg AR R BT AT HoAhiif R -

IAE I RIS AT ACHE HE R 127.0.0.1:7878 , L2153 hello.html F ) HTML . WURBETAR(] HARE R, oo
127.0.0.1:7878/something-else , 23 FIMRIZIT /RG] 20-1 1 20-2 HACH ABKE A4 a4l %

BUERIRB] 20-7 1) else SRIGIMATYKIR A —NHE aea IREFGHIMWIRL, KK 7PHERINERA LT BEH
iR Bl —A> HTML [ ) 5 4% 2 3mSR W]

444 sre/main.rs

# use std::io::prelude::*;

# use std::net::TcpStream;

# use std::fs::File;

# fn handle connection(mut stream: TcpStream) {
# if {

// --snip--

} else {
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let status_line = "HTTP/1.1 404 NOT FOUND\r\n\r\n";
let mut file = File::open("404.html").unwrap();

let mut contents = sinew();
file.read_to_string(&mut contents).unwrap();
let response = ("{}{}", status_line, contents);

stream.write(response.as_bytes()).unwrap();
stream.flush().unwrap();

}

#}

B 20-7: X TFARMIAE 7 BOTESRIR[E] aea PRATH M B AIEE R UL 1T

XE, MR FPRSITEIRSED aea FIEFEIE Not FouND o IRV IR [0 4FAT header, TjF: body K& 404.html X4 h
1) HTML. 75%E7E hello.html 2 H 3615 404.heml SCHAERE R TUTA; X — R AT CARE =448 AT HTML 8548 B 7w 1
20-8 7~ HTML:

444 404.html

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="utf-8">
<title>Hello!</title>
</head>
<body>
<h1>0ops!</h1>
<p>Sorry, I don't know what you're asking for.</p>
</body>
</html>

AN 20-8: ALAT aea  WE LT IR [ 54 BT THT A A8 A9

H 7 IXSER, HIRIZIT server. #oR 127.0.0.1:7878 M i%<xiR[E] hello.html I %S, T FARMHARE R, i
127.0.0.1:7878/fo0 , M.i%£xIR A 404.html T )45 1% HTML !

B A E

HHl if M e1se HAPIAMEAMREMER: OISO ILATEG AR . X HRRSTH 4. AT
AT TE T, R IR EE D) 23 BRI B —4T i A else 1, XPIRFATAISCAFZAARMIE: AREESICCHFIE AR
2 ARBD P TE KA RO A LA B, BRI T RBE if Al else HRAREDJE IS5 SR UN7R B 20-9 FfizR:

W AF44: sre/main.rs

# use std::io::prelude::*;
# use std::net::TcpStream;
# use std::fs::File;

// --snip--

fn handle_connection(mut stream: TcpStream) {

# let mut buffer = [0; 18

# stream.read(&nut buffer).unwrap();
#

# let get = b"GET / HTTP/1.1\r\n";

// --snip--

let (status_line, filename) = if buffer.starts_with(get) {
("HTTP/1.1 200 OK\r\n\r\n“, "hello.html")

} else {
("HTTP/1.1 404 NOT FOUND\r\n\r\n", "404.html")
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};

let mut file = File::open(filename).unwrap();

let mut contents = inew();
file.read_to_string(&mut contents).unwrap();
let response = ("{}{}", status_line, contents);

stream.write(response.as_bytes()).unwrap();

stream.flush().unwrap();

A 20-9: FAMIMERT iF M1 erse b HELE PG SLATASF KIS

IAE iF Al else HRFTHLAIME— I HRLE— N ITA IR [F A& FPIRESAT RS 4 ME ;s B 35+ \ = P21
B 1et EAE R TCHPIP N filename FI header THAH.

BTSN R TS IAENL T if Al else BRZAN, IHS{EFAE status_line F1 filename o IXFEF 5
TREX PG O IEA AN, 36 RO 0 S 75 22 58 an A e B SO PR B S N i S R 75 BB — A ARG . 7R 4] 20-9
AR AT N 5 7 20-8 EA—FE

WA T U BATE 7 —A 40 177547 Rust ARAS 1) /NG 41 519 server, "B 0 — AN >R [9] UL T P 2510 % B LA 3R 3R (1]
204 MM,

H il server 81T TH&LREF, B HEEAE —/ANMER. IERANTBEI— 815 R R EF X W&o —A ), kT
&5 DM server 7] DL— IR AL BEZ AME K
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B LG TE server A2 N £ 4 FE server
ch20-02-multithreaded.md

commit 1f0136399ba2f5540ecc301fab04bd36492e5554

H il server 2K IKACFRRF—AMER, BREEIETERHREE — MMEBEMN A 2 TS —/MER: . WHR server IEERIGR
K2 WG R, XRBEATHES ARG ZE . R —AMERIE BRI B SR,  FH 5 10 R 11 R WA AR IX
AKIERLER, BIEIXLHE R T R A B 5E . AT BB EIXMEN, A e ibBATEL bR 2R — R X4 7]

1E 2987 server SZHHR AR FILIE {7 3K

EBATVE R —MBIHR WAL 2] server SLHLH K HABIE R . 7= 20-10 JES BAMBIHR LTI T /s1eep THRALEE,
2 server TEWI R 2 Ff RIRILAD -

o}

A 441 sre/main.rs

use std::thread;

use std::time::Duration;
# use std::io::prelude::*;
# use std::net::TcpStream;
# use std::fs::File;

// --snip--

fn handle_connection(mut stream: TcpStream) {

# let mut buffer = [0; 18
# stream.read(&uut buffer).unwrap();
// --snip--

let get = b"GET / HTTP/1.1\r\n";
let sleep = b"GET /sleep HTTP/1.1\r\n";

let (status_line, filename) = if buffer.starts_with(get) {
("HTTP/1.1 200 OK\r\n\r\n", "hello.html")

} else if buffer.starts_with(sleep) {
thread: :sleep(Duration::from_secs(5));
("HTTP/1.1 200 OK\r\n\r\n", "hello.html")

} else {

("HTTP/1.1 404 NOT FOUND\r\n\r\n", "404.html")
};
// --snip--

] 20-10: 3BT /sleep FHARHR FLFPRALIING 15 5K

ZBARIS A AL, A TR ARRE DAL ! ZREE VB = MER steep , FATRHIIHEE. £ ¢
ZJEHEINT = else if RIGHE /sleep TR, HEEIXMERN, EEGNT) HTML G0 21 5B ARIRT .

BUE AT LAY HFRATHT server 2 AR RIR; B9 FRE 2 U 733 X7 2 A B 22 45 SR U3 190 7

Tﬁ)ﬁ cargo run Efib server, #Tﬁ%ﬂﬁ%’l‘&ﬂ%ﬁ?ﬁﬂ */l\i%* http://localhost:7878/ ﬁﬁ%g/l\iﬁjk
http://localhost:7878/sleep o UIRARZ AT —HEZAER 7, SRIUBRFELEBPGE . AT URIER /s1eep ZJFTETR
/5 BEER ) SHHFEHE sleep WRIRFTERMZEAHI.

KA 2RI MER G TATHT web server G o i A WEREHAEIR TR 25 FATR ZESLBUH —ME R L.

i & fR it s ik &
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https://github.com/rust-lang/book/blob/master/second-edition/src/ch20-02-multithreaded.md

LA (thread pool) & —H WY/ L MISEFFEAE AL AL S5 L. IR IRE] —DHHES, SRS
WIS, XGRS EIT I EAESS . HAR AR AT T A B AE 58— LR TR AL AL S5 1) 7] IR Ak B HE A B2 A 21 R4
%o HHENARELBEAESN, ERR A HERM h AP T 55 . AR RVFRA DA BERE, 890 server
FUEEi

ALK i R R FR PR 1 BEE,  LABHTE LIRSS (Denial of Service, DoS) Hiili; MWRFEF Jyfg— AN R #B
W AEAE, FEAF server KT 5 R ITERERIN 2HT RS 45 0 BHR IF S A 1 K AL BB 2% 1L

ARATAMERNLHE, SEBPRA B EER NS, SEERN, MERAGEB LR P b e, SR
g —MRWOE R BIBAF . AR MBI — MBS, ALK, 3B X AR IS —AME R i ix i
Bevk, MRTBOFARAREE v AMER, Hrh v 9ZFEs. A NERREAER NG IR, 25 KIERIIR = H RS,
AN AR EE 2 BUHEIN 1 BEACBR 12 5 R KB

XA BN R Z T web server FME k2 —. FAb T HHERER KT fork/join B BLTR 75 10 AL,
SRR KA T AR, RT3 5 2 0% T AR AR R TT S K A A9 S0 Rust SEBUARATT: 0T — A& Rust IXFEK)
RIEES, rA RSk T e .

FEIFIRZ AT, AT e — N ERARB N A RRER . DRt AN, 55 % sk 1 S B T AU
ko DUBERIA 77 sORMEE APT ARASISSH, BB BN A SEBLDIRE, AR e SEBLIRE AR T A APL.

FALT A U H AP E A NRIKSI I K X UK ZEE A 4m B35 K3 F & (Compiler Driven Development) o A TH# 4w
SRR RBRIG, HE WG PR R S VR ERA I TR T B U 4 RIS AT L LA .

NEE—MER I LR AU 45 1

B, BN R - P E - NMEEIOE - AEENAEERRIWAT. XIFARRATTR, FNEWNZHHENEs
AR IR R, AR — DI 01 20-11 JRZR T main HIEE, EAE for JEIAHFONEE—DMRAE T —A
AR REAT Ab 2

444 sre/main.rs

# use std::thread;

# use std::io::prelude::*;
# use std::net::TcpListener;
# use std::net::TcpStream;

#
fn main() {
let listener = TcpListener::bind("127.0.0.1:7878").unwrap();
for stream in listener.incoming() {
let stream = stream.unwrap();
thread: :spawn(|| {
handle_connection(stream);
1)
}
}

# fn handle_connection(mut stream: TcpStream) {}

B 20-11: dgE—ANRHTE A EAE

B ANEYRI,  thread::spawn S BIEE —ANBrEREIFEH A IZAT A RS . RS AT IX BURRS IR 72 3 Wi ds o
ME /s1eep , FEERMAVEIRIRETUIME 7, PSESRIL 7 ERDLER /sleep G0 N IEQZATIRE]
[, XA R G D BRATI TE PR ) B BT 4R

N IRECE 2R () 2 — R 1
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AT E LR LR H AR M 7 AR, DMWY B LRt I A 25 % APT AR B IE B 7~ 1)
20-12 JER AT HA K E e thread: :spawn ] Threadpool &5AAAFIEAERE O

CAH44: sre/main.rs

use std::thread;
use std::io::prelude::*;
use std::net::TcpListener;
use std::net::TcpStream;
struct ThreadPool;
impl ThreadPool {
fn new(size: u32) -> ThreadPool { ThreadPool }
fn execute<F>(&self, f: F)
where F: FnOnce() + Send + 'static {}

}

H o #H OB OH O H O H OH O #

fn main() {
let listener = TcpListener::bind("127.0.0.1:7878").unwrap();
let pool = ThreadPool::new(4);

for stream in listener.incoming() {
let stream = stream.unwrap();

pool.execute(|| {
handle_connection(stream);
s
}
}

# fn handle_connection(mut stream: TcpStream) {}

7~ 20-12: AR ThreadPool $2 [

XHEAF Threadpool::new SRAIE—/NEIWLREN, BF —ANAREMNEELEMNSEH, EXEEN, XL for
EF‘, pool.execute ﬁ%ﬁﬂl thread: :spawn E"]%D, Eﬁﬁﬂﬂ/l\gﬂ%‘*%fm@?fﬁ:ﬁ#ﬁ\oﬁ%lﬂ@o pool.execute %%iﬂl
R A AL P RFRIET . RBRIEA R, Dbl 2l iR ds 2R RN WEE e,

K A IKENH & ThreadPool 4f 1414

B IENF R 20-12 HH K sre/main.rs B S, HFFIHSRE  cargo check HI4nIEAR4ET 1R RIKBIHF & NIHZFATSRNH

$ cargo check
Compiling hello v@.1.0 (file:///projects/hello)
error[E@433]: failed to resolve. Use of undeclared type or module "ThreadPool®
--> src\main.rs:10:16
|
10 | let pool = ThreadPool::new(4);
| ANNANNANNAAAAAA Jse of undeclared type or module

“ThreadPool®

error: aborting due to previous error

ﬁ?rEQ: ﬁ%lﬁﬁaﬂ]%g*ﬁ\ ThreadPool %ﬂﬁ*ﬁﬁ%: Fﬁ%ﬁdlﬂ%i‘@@*’l\o ThreadPool qufm%'ﬁ web server Eq%%]:
YEAASL, FTLLEFRAIM hello crate YIHEIFF/ Threadpool SEILIMIHTIE crate. X tHEWRFE AT LALEAT AR T4 p {5 A iX A
BGPTSR AL B P 255K

B src/lib.rs XA, EBE T HAT TR B HI Threadpool 7E X :

X441 src/lib.rs

pub struct ThreadPool;
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BEEOE /N, srebin, I ik crate IR M sre/main.rs #3503 src/bin/main.rs. X f§153 % crate N hello H
S EE crate; AR TTLMEH cargo run IB4T srebin/main.rs —HEHISCAE . 31T mainrs X2 )G, B
src/bin/main.rs SCAEFFESIMA G FARES SR 5] N FE crate 4 Threadrool 5 NAEFI I8

444+ sre/bin/main.rs

extern crate hello;
use hello::ThreadPool;

RUPRARE LA, FRHRERBATRAAR] N — A TR R

$ cargo check
Compiling hello v@.1.0 (file:///projects/hello)
error[E@599]: no function or associated item named “new" found for type
“hello::ThreadPool™ in the current scope
--> src/bin/main.rs:13:16
I
13 | let pool = ThreadPool::new(4);
| ANANANANANANAAA fynction or associated item not found in
“hello: :ThreadPool™

W, XEFRATT 252N Threadrool BIEE—/NIYML new MIRERRREL. BATIRFE new TEH —NSEATUHERZ
4, TMH new EIZIESE ThreadPool ¥1§Ho 1Hidl]%Iﬂfﬁiﬁﬁh’ﬁﬁ%%d\ﬂc new IXI%Z

A sre/lib.rs

pub struct ThreadPool;

impl ThreadPool {
pub fn new(size: usize) -> ThreadPool {
ThreadPool

RHIEFE usize 1FN size ZHIARM, FUOSBATHIE AN I LREBBA B BATERIERAEH 4 (FALRES 1T
AR, XM usize FAUMIER, EH =5 BECRA I

TR G P 201X B AR -

$ cargo check
Compiling hello v@.1.0 (file:///projects/hello)
warning: unused variable: “size®
--> src/lib.rs:4:16

pub fn new(size: usize) -> ThreadPool {

| AAANA

note: #[warn(unused_variables)] on by default

= note: to avoid this warning, consider using "~ _size® instead

error[E@599]: no method named "execute’ found for type “hello::ThreadPool™ in the current scope
--> src/bin/main.rs:18:14
I

18 | pool.execute(|| {

| AAAAAAN
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IﬂEﬁT /l\gjﬁg%:ﬁu /I\%Elrﬁéo %?N%@ﬁ%%‘%, Ziﬁi!ﬁgﬁé%w%ﬁ&ﬁ ThreadPool J:E'(] execute ﬁ/fe IEHZ “?ﬂﬁ[‘ﬁ
B PR — N O S BA T E LFEN1ZE S thread: :spawn FBARIFE D, AR FRATE LI execute BRI
HR A 28 147 P 44 A 3t o Tt v 1) 25 PR R AR AT o

FATEAE Threadpool L5E X execute PRECRIKH —ANMESH. BHZHE =51 “MHHAZLM o ait FIFE” 38
7y, WMELEASEN ATUER A AR trait:  fn v Favmut AT Fronce o FRATTTHR R E IX B RGZAE BRI AT
BRI BT FRUEZER thread::spawn » FTEAFRATTATLAMER thread: :spawn IIZEATEHSHCPER T 05 bound. &FH
BEEEy SR

pub fn spawn<F, T>(f: F) -> JoinHandle<T>
where
F: FnOnce() -> T + Send + 'static,

T: Send + 'static

FORXERMXONSE; v HSREEERFTUIRANIFEA KD BEE] spawn H Fronce 1EN ¢ [ trait bound, iX
TREH R TRATTEN, FINRASWGAEILY execute MISEUEL spawn o PIAACEIERLRE R SPATHE IR, X
i&#ﬂf:ﬁﬁﬂ\T FnOnce %ﬁaﬂ]ﬁ%%‘&ﬁ’ﬂ trait, ﬁ%?{f‘é FnOnce ‘:F' Once E"]%‘E&o

F I&F traitbound send FIAETNEMHSEE static , XWTEATHFHALEE Z A FE send KM HEMN— MR
BEA—NERE, M static REANFAMELRRESPITZ A LENFRE —AMEHWHHIXL bound MZ RS F 1Y

ThreadPool E@ execute jjf%g:

44 sre/lib.rs

# pub struct ThreadPool;
impl ThreadPool {
// --snip--

pub fn execute<F>(&self, f: F)
where
F: () + + 'static

Fronce trait JISRTEZ LG () » BRI Fronce R MEASHMBAREEM AR, EWREHE X, &E
ERMTT UM hang, ALEIERA S BT ERES.

KRBT execute JIEMER/AMESIIL, ERAMALM TIE. FIGHEITIIE:

$ cargo check
Compiling hello v@.1.0 (file:///projects/hello)
warning: unused variable: “size®
--> src/lib.rs:4:16
|

pub fn new(size: usize) -> ThreadPool {

| AAANA

note: #[warn(unused_variables)] on by default
= note: to avoid this warning, consider using "~ _size® instead

warning: unused variable: “f°
--> src/lib.rs:8:30

8 pub fn execute<F>(&self, f: F)

I N

note: to avoid this warning, consider using *~_f° instead
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BUER A B T | KRR AR T | ISR cargo run JEATTRFEIEIIE B P R IESR, 05 & AERIK B
A A TF AT R RERORE 2. B PESERR LB IR TG execure HO1IEL1

AMRE] BEWT T A 5¢ T-1% Haskell 1 Rust iMﬁé{J‘Fﬂ&z’MW#H’\Jm“;‘Hﬁ‘w‘a;‘i& WFRARL RIS g e, B Riae TIE”,
X MEIRF AL, SEPR B IR R E R . AT E o] DLgw e, Dl e a MEm TR Wi
NS HINREE I E , WA 9 R E R AR 2640 5 5 ool ﬂﬂ”ﬁkuuwm JEH A AT
Ao

£ new FPIGETR LR HCE

RIIRAFAEE G RPN HIFBARS new M execute MISEUMATMTERAF. 1EIRATHHIE 4T AR SLBUR LR . L5
J& new fENITUA-

ZATNEFAEHTLIFSRIUEN size SHUNRE, BINLRRECN ANEFR0EA B L. AR, KEHCHZRMERRM R
AR, AEERZR—NEEER w2 H. WEBRAIEIERE] Threadrool SEBIZ IR size &7 KT ML,
FAEH assert! FEAEAFEIZEHS panic, 7s{] 20-13 Fk:

FEIRE] ThreadPool ZHIKIE size RABKNTE, JHEH assert! ZAEFE|ER panic, 15K 20-13 fis:

X441 src/lib.rs

# pub struct ThreadPool;
impl ThreadPool {
/// Create a new ThreadPool.
/17
/// The size is the number of threads in the pool.
/1/
/// # Panics
11/
/// The “new” function will panic if the size is zero.
pub fn new(size: usize) -> ThreadPool {

assert!(size > 0);

ThreadPool

// --snip--

7M1 20-13: SEIL ThreadPool::new TE size AR panic

EEEANHZTRATHAYERA Threadrool BN 17— L6304 VERIX BLIEAE | RIF A SO SE BTN 1 — A6 40 kb
PR panic gL, IR+ DTS . 223RI81T cargo doc --open FFAiTT ThreadPool ZEFIIEREEAFN new
B SRS AT o i !

AHLEABIX BAH A assert! %, tHATLILE new 20T /O TUH HRf] 12-9 1 config::new HFFIR[EI—A Result , AILTE
X B IRATE BN — B AT R FE R SR A AT S AR . I RARAR B S, SRR E — R &4
B new RARAKERSZ— FHIE X

fn new(size: usize) -> Result<ThreadPool, PoolCreationError> {

43 B 2 18] DU A7 R A
WAEA T —ME R LFRMETEEL, BT DAL PR gk L 2R FR 7R IR [8] 2 AR AR I 77 E Threadpool S5 A&
EEIH T A=A ] “figfE —ANERE? LRATEEE  thread::spawn N4

pub fn spawn<F, T>(f: F) -> JoinHandle<T>
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where
F: FnOnce() -> T + Send + 'static,
T: Send + 'static

spawn IR[Al JoinHandle<Ts> , 1 EPEIREIAIZRA, ZEFH doinHandle REF KL 4. TEHRATWIE A,
AR 2 LR I P A 2 b BE AR FUEATE, FToL 1 ool o .

) 20-14 H RIS AT DU ik, AN sEhs LRI QBT M LA . BATEE T Threadpool [15E SCRAFH—
thread: :JoinHandle<()> [ vector S269l, fHH size ZNERVIGHIL, FHWE— for fEI T RSITOIELREMMALL, I
IR BIELEIX ML LR AR Y ThreadPool SEA:

X441 src/lib.rs

use std::thread;

pub struct ThreadPool {
threads: Vec<thread::JoinHandle<()>>,

}
impl ThreadPool {
// --snip--
pub fn new(size: usize) -> ThreadPool {
assert!(size > 0);

let mut threads = Vec::with_capacity(size);

for _ in @..size {
// create some threads and store them in the vector

}

ThreadPool {
threads

}

// --snip--

7N 20-14: N Threadrool Bl —AN vector RKAZHLLFE
ﬁ%r{% std: :thread %l)\ﬁ crate El"]ﬁz)zﬁiﬁ, ﬂﬂ’fjiEHEJT thread: :JoinHandle ’ﬁfy\j ThreadPool ‘:F' vector f[}%ﬁ"]ﬁﬂa

TEARE T HMIIBEZ G,  Threadrool HIEE— M EIN size MNIGEM vectore ARTIERMGHIT with_capacity , B
vec::new T FFRERTAE, AIH—ANHEMWXG]: ©F vector AL BLZS . FONTEHIE T vector PG size
JEE, TOEHAT R LAY vec: inew BEFHMARE UL, BN vec::new [ i A\ E M H BT AL K

MR IRIELT cargo check S Bt ORI Rz DL )

Worker ZEFJIAS 5T ThreadPool HWAXHD AL 1% 45 L6 7%

A 20-14 [ for EIFHE T T — AR T GIRLARKERE. WfTsERREIELFRNR ? X2 — M. ARk EEAR AL B i 2K
FEMIT7I5,  thread::spawn , B ISR —Le— B QR LEFE N IZAHAT RORAS . SR, BRAIA BRI AR e
FRIE RIS . BRI I ARR DU B B X A 75 BATLATA Skl

BA VG ESEINAT AR QR LARI G RIZGD, XRTE Threadrool FNAFEIA] 51N —ANHH I FE B R A XA BT 4T 9.
XABAREEIIFEN worker « X JE— MBI IE WS, BR - TEBIEFEHFLTEMNRL. &TERFKAZWIT
B AR TR AT B SE R AT
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FIHJ?E%E/‘MM%?— /l\ JoinHandle<()> iﬁﬂﬂ@ vector, ﬁdl]ﬁﬁ%ﬁ Worker gLT@VLE@iWUo ﬁ /I\ Worker Qﬁ%ﬁ B
ANFBHI JoinHandle<()> SEfl. HEETE worker LSEIL—ANT5VE, B SRHUEE BE AVFIS I A QI R % 4 O 42
ITREFEPAT . BATESIR TR —4> worker id , IXFEEE AT LAZE A S AN b X A & AR H B9 AN [F] worker.

B, EERATB I A& Threadrool I PTREAIMEH. EMEILIN FIT 3NN ETE worker ZJi, FATE IR LA A 1% ]
(NBIAVET

1. JESL worker ZEFMRAFHL id F1 JoinHandle<()>

2. B8 Threadpool FFJE—A™ worker S vector

3. ﬁ)‘( Worker: :new g}ﬁ: Eﬁiﬂlg/l\ id ﬁ?ﬁl&@g/[\%ﬁ id %Dﬁﬁ?l?ﬂ@%@ﬂﬁ‘]ﬁéﬁﬁ‘] Worker ;Wﬂ
4. 7E Threadpool::new 1, fHH for FEMTIEER id , XA id B worker , FMEAFHE vector H1

IARARIEEE kAL, ERIRE] 20-15 TG 2 AT SR B O Il R L
HERIF T 15 ? R 20-15 B — M T XA U] T

A4 sre/librs

use std::thread;

pub struct ThreadPool {
workers: <Worker>,

¥

impl ThreadPool {
// --snip--
pub fn new(size: usize) -> ThreadPool {

(size > 09);
let mut workers = ::with_capacity(size);

for id in 0..size {
workers.push(Worker: :new(id));

}

ThreadPool {
workers

}

// --snip--
}

struct Worker {

id: usize,

thread: thread::JoinHandle<()>,
}

impl Worker {
fn new(id: usize) -> Worker {
let thread = thread::spawn(|| {});

Worker {
id,
thread,

}

M 20-15: FEEL Threadpool FFH worker SEAFITANE ELAEAFTEAE

ﬁ%%’ ThreadPool EP?E\}I’%}J\ threads Eﬁjﬂ workers j\jﬁfm?fﬁ%ﬁ Worker ﬁ’ﬁﬁ% JoinHandle<()> o ’]'i):ﬁ for ?fﬁ
%’*‘E"]T]“ﬁ’ﬁfﬁ Worker: :new EI/‘]%%%I, ﬁﬂ%*ﬁ‘%ﬁ@ﬂ‘] Worker ﬁ%ﬁ?fm—lﬁﬁ workers E@ vector I:F‘o
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worker ZEFJMAFIE new PRAEUERE R, RINANEACHS (Lban sre/bin/main.rs R server) JEARTEEHIEIRT ThreadPool
A worker ZEFAPRAISEINANTT . worker::new BREUMIH id SEIMEAF TAEH— N2 AEEIER JoinHandle<()> -

RBACTYRE R I G E LS Threadpool: inew KIS ELBIEMER T — RIIH worker SEB, At U558 WA M execute
HAREIRAE. TEERATIIEE T kB2 M.

Ao FH B0 T 1) 2 3K 77 5K

?ﬁﬁ\%gﬁﬁfﬁﬂﬁlﬂ@%’%ﬁéﬁ thread: :spawn E"]lﬂ@%%(ﬁﬁfﬁ1§fﬁf1ﬁ5o Eﬁﬁy 3321“7:!? execute ﬁ/ﬁﬂfﬂ%ﬁﬁ,ﬁﬁﬁ?ﬂ
THIE, ALTEAE Threadrool MIITFEHGIEERE— worker Hf FFEL[A] thread::spawn (&I — NI,

AT ERICIER worker ZEHITREEW AN Threadpool [FIBAF HERIL T ZEHAT IIAND, H R IEBIZAR h AT (AT,

TEEETNE, TAVE T @il —— — MEWNAGRR T R F B —— XX AR 2 4 . X B 784
S AFIITER,  execute ¥41HIL Threadrool [HFAHLRFEIETE T TAER worker SEBIKIEES . M0 F2iX/MH&l:

1. ThreadPool 4Bl — MBI 78 4 K i% N -

2. TS worker K23 7E IHIE AOHNC .

3. BTH A 00 GEMARAF I T 1A @ IE PR R

4. execute JTVESTEIMHIERI&uN A I EHAT LS .

5. FELAET,  worker 2k i IE A BRI AT AL AT IR B FIAESS

iEFRATUATE ThreadpPool::new HHEIEEIMIEIFiL Threadpool SEMIFE X K ILuEGHF IR, WZRf 20-16 fizn. J0b AENGTEIE H
R PIEAL H RS — N T P92 A A

44 sre/lib.rs

# use std::thread;
// --snip--
use std::sync::mpsc;

pub struct ThreadPool {
workers: <Worker>,
sender: mpsc::Sender<Job>,

}
struct Job;

impl ThreadPool {
// --snip--
pub fn new(size: usize) -> ThreadPool {
(size > 0);

let (sender, receiver) = mpsc::channel();
let mut workers = ::with_capacity(size);

for id in 0..size {
workers.push(Worker: :new(id));

}

ThreadPool {
workers,

sender,
// --snip--

struct Worker {
id: usize,
thread: thread::JoinHandle<()>,

H* OH OH OH H
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impl Worker {
fn new(id: usize) -> Worker {
let thread = thread::spawn(|| {});

Worker {
id,
thread,

}

H* oH B O H OH OH # OH H

M 20-16: 1BE8 Threadrool RAEAF—ANKIE ob SLAIIIEIE K 1% b
TE ThreadPool::new ", Hifd T —/MliE, JHEHILLEMERIOLSER . XBRALERRE, NIUEES.

AT ZARAE LA ML 51 worker INDREETE OIS A2 25 At A o ZUANERAT A5 B2 7E worker JiT 73 G A AR A B E
Y, LS ER G TSI receiver Z%. M 20-17 RIS ARG IE A BESm 7«

X441 src/lib.rs

impl ThreadPool {
// --snip--
pub fn new(size: usize) -> ThreadPool {
assert!(size > 0);

let (sender, receiver) = mpsc::channel();
let mut workers = Vec::with_capacity(size);

for id in 0..size {
workers.push(Worker: :new(id, receiver));

}
ThreadPool {
workers,
sender,
}
}
// --snip--
}
// --snip--

impl Worker {
fn new(id: usize, receiver: mpsc::Receiver<Job>) -> Worker {
let thread = thread::spawn(|| {
receiver;

s

Worker {
id,
thread,

s 20-17: ¥ 3838 IR BRI A& 138 45 worker
X — /N B BT R i O AL 8 T worker::new , JEEEETEMIE T .

RS2 check ARG, 2AFFIX AR

$ cargo check
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Compiling hello v@.1.0 (file:///projects/hello)
error[E@382]: use of moved value: “receiver
--> src/lib.rs:27:42

27 | workers.push(Worker: :new(id, receiver));
| AAAAAAAA yalue moved here in

previous iteration of loop

I
= note: move occurs because “receiver’ has type
“std::sync::mpsc::Receiver<Job>’, which does not implement the “Copy’ trait

XBARND RN receiver fEHELAZ A worker S, IXFEAATHI, [EIZHT75%F: Rust FriefErimiEsLg 2% £
F, HOHTRE M. IXERE AR B0 vr B R PR R R R . BIE AT RL, IS R AT A R AT
5 B E T 1) worker FHILEE L — receiver , TELRFEIN 2 RATS -

FA, MEIEBAF FHECHE AT S50 K EMEML receiver , FTLAIXSSERET E—ANEEL S EFEM receiver M, &
WA e FECEFIRE (BZHEFEARF)

B2 — FEHETNETERRRE R &R eI, NTHEZSANERRERILZIE PO R LR E o E, FEMEH
Arc<Mutex<T>> o Arc [E5 %/ worker #lI BWCH, 1M mutex TR —IR RE — worker fE \EWURIGRIMES . 56
20-18 7R T T R g e

X441 src/lib.rs

# use std::thread;
# use std::sync::mpsc;
use std::sync::Arc;

use std::sync::Mutex;
// --snip--

# pub struct ThreadPool {

# workers: <Worker>,
# sender: mpsc::Sender<Job>,
#}
# struct Job;
#
impl ThreadPool {
// --snip--

pub fn new(size: usize) -> ThreadPool {
(size > 0);

let (sender, receiver) = mpsc::channel();

let receiver = Arc::new(Mutex::new(receiver));

let mut workers = ::with_capacity(size);

for id in 0..size {

workers.push(Worker: :new(id, Arc::clone(&receiver)));

}
ThreadPool {
workers,
sender,
}
}
// --snip--

# struct Worker {
# id: usize,
# thread: thread::JoinHandle<()>,
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#}
#
impl Worker {
fn new(id: usize, receiver: Arc<Mutex<mpsc::Receiver<Job>>>) -> Worker {
// --snip--
let thread = thread::spawn(|| {
receiver;

s

Worker {
id,
thread,

H* o #H OH H OH O #

-

7~ 20-18: 8 Arc A mutex 7E worker 8] 3T [ 2N R

E ThreadPool: :new ':F‘, 4%@@%%4&3%%(]\*/[\ Arc fﬂﬁ/l\ Mutex ':F‘o Xffﬂ:#/l\ﬁiﬁ‘ worker, ﬁﬁ% Arc ﬂ%iﬂﬂ%lﬂa
T, A iX 2 worker B AT DAL = E SO I FTE LT .

xR, AT PR T ! IRATE T

SEH execute Y

A ERATEIL Threadpool L) execute J7ik. [AINFHEMEI 100 L5HAMA: ERAHRELMME, 100 FRE—ADEH
execute FEUSCEIA AR trait X RARELAAL o BETUEE “SIUHI4 R BIEE B[R SR FMHREI, KR4 R
PR KRBT . SR 20-19:

X441 src/lib.rs

// --snip--

# pub struct ThreadPool {

# workers: <Worker>,

# sender: mpsc::Sender<Job>,
#}

# use std::sync::mpsc;
# struct Worker {}

type Job = < () + + 'static>;

impl ThreadPool {
// --snip--

pub fn execute<F>(&self, f: F)

where
8 () + + 'static
{
let job = cinew(f);
self.sender.send(job).unwrap();
}
}
// --snip--

B 20-19: NAFTEEE AN HER Box BIE—A 10b FKBUHIK, HEFEEE TR IMES

FEAEH] execute REIMIMAEHE 100 LHIZJG, RIXLEAEFZIBERIAEm D . KB send LI unweap , EN
LT RESRIN, IR ATREAE Tl anfs ik 7 T AR PATROTE O, X WA Bl s b BTl 2 1. A B AT RATE
A IR LR AT N EFRBAF A & — EHAT . A unwrap RBUAFRATRE RO AT RE AR A, BIE 4 E 25 AN iX
2INH.
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AL BIHFFER AL 7E worker 1, (FIH% thread: :spawn [T FAEANIRIE HE 51 H 7388 rEm . AR R FRAT 7 2
FE— B, [l NoiE RS, HAEREUESIBATMAT. WsF] 20-20 X worker: :new B

44 src/lib.rs

// --snip--

impl Worker {
fn new(id: usize, receiver: Arc<Mutex<mpsc::Receiver<Job>>>) -> Worker {
let thread = thread::spawn(move || {
loop {
let job = receiver.lock().unwrap().recv().unwrap();

println!("Worker {} got a job; executing.", id);

(*job) ()3
}
Hs

Worker {
id,
thread,

7~ 20-20: 7E worker £ H I HUTIE S

XH, TR receiver AT 1lock RIFENEH 583, HE unwrap 1EHPUEM RN panico 05 H Fa34b T —Fpny
i #5942 (poisoned) HIRZASHIIRENVBI AT e, XAl BE KA T HAWRFR/E R Bl panic 7 B AR . XM
BUF, A unweap {36 panic S IEFHIAT . HHEY uweap BCNBEEHEE R EEN expect .

WERYUE T HSFE, #EE AR recv ABEEIC 0b o B unwrap 58T T —LEHHR, XWRER AL THAEER
AR LI, LT W SRR WCR S AR send JREWMATIRIE e —Ffo

P recv 2 FHZE MaTLHRE, FTUABREEEMLS, HoBHHEIETHIMES . mtex<ts BIfR—IKHHE — worker
R 2 RIERAES -

iR X BACII R g . NERE, Rust SiEddinigsese, <o TR

error[E@161]: cannot move a value of type std::ops::FnOnce() +
std::marker::Send: the size of std::ops::FnOnce() + std::marker::Send cannot be
statically determined
--> src/lib.rs:63:17
I
63 | (*job) ();
| AAAAAA

AR AL, RO A B AR e Re . 9 TR AEAEAE Boxet>  (IXIEZ Job HIAHIZRALD B Fnonce

AL, ZAEHEREH H O soxcrs , BUMHMMARANMEN, BERM ser FIPAEMR. WHFKU, KEHINH

Box<T> JAWAH I, BIN Rust NEIIE Boxcts PHIEK ALK FULHE+TIRAEGIEHE M soxar> REARITKE
RENRAMERETHE Boxers MIMITHE] 250K/

Brbmg R, R4 17-15 HHMHH T selr: Boxcselfs EIENITTIE, BRWITIERMAEFE soxcts PRI selr [HAY
AR IZXIERARANIA L2 HE), RTAZERE Rust ARERANTIZ M Rust 24 PGB AT 9 893898 23 354 18 H

self: Box<Self> ;UJQO FrblixX B Rust ’\EF%IUE‘EﬂU\ﬁH% self: Box<Self> %ﬁtﬂilﬂ@ﬂ‘]ﬁﬁﬁﬂﬁﬂ%lﬂ@%ﬁﬁtﬂ

Box<T> o

Rust {37E %3 77 G4 T g B2 (i A b, AN skon 9l 20-20 v RS RO RESS IE% TAE. BHIRZGR—FM N IEERZ
XA AR HAR R R B AREER T AR, A1 BB BRSO AT — 5.
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At B AT EBATE A NE TR G AN F . AT PLE K U Rust 7EIX RIRATATEMER]  self: Box<selrs SKIRIN
Box<T> HUEHIFTARL, — B3R T AAMIABGER AT AR E T . X R B E LA rait, EWH—MERAL P
Hl self: Boxcselfs fHIJ7i% call box , AMEMISEILT Fnonce() HIZEBYTE SUIXA trait, XA A RALHIXAH trait,
FEL worker fHH call box J7ik. XEAEUIRE] 20-21 Fis:

XA 44 sre/lib.rs

trait FnBox {
fn call_box(self: Box<Self>);
}

impl<F: FnOnce()> FnBox for F {
fn call_box(self: Box<F>) {
(*self)()
}
}

type Job = Box<FnBox + Send + 'static>;
// --snip--

impl Worker {
fn new(id: usize, receiver: Arc<Mutex<mpsc::Receiver<Job>>>) -> Worker {
let thread = thread::spawn(move || {
loop {

let job = receiver.lock().unwrap().recv().unwrap();
println!("Worker {} got a job; executing.", id);

job.call_box();
}
1)

Worker {
id,
thread,

S 20-21: HTHE— trait FnBox HKLGEId 4RT Box<Fnonce()> PR

B, B T — A Fnox Y traite XA trait H—NTTVE callbox , EEUUTHAR Fox trait HH) cann T, BT
HE%EEX self: Box<Self> LJJE%}EEX self Hﬁﬁﬁﬁﬂﬁ%{ﬁy\ Box<T> ‘:Flﬂ%ij]'djﬂ%o

PRk, AT Fnonce() trait FUZEMY ¢ SZIL FnBox traite IXZLPR FEEMREAEM Fnonce() FIALERTT LLfH
call box JiiF. call box MISCHUAEFH (*self)() EGHIGIEENE Box<t> FEiFFH AL,

ITERATTE 00 B SRATATSEIL TN rait FnBox M) Box o XAVFIRAIEE] s0b EAEM worker HH)
call_box o ﬁ’ff{ﬂ FnOnce() Iﬂ@%{ﬁifﬁd? FnBox trait %%%%ﬁ%ﬁi%ﬁ@lé*Eﬁﬂ"]ﬁfﬁﬂﬂﬂ@ﬂﬁlo

5, XT worker::new [MZRFEHFTIZITIIME, WH call_box WA REZEPATHIE. AL Rust BREHEMEIRATNAT
NARIEHT .
ZREERMHAERNTER. LRESECINIFARIEEFER, 88K, XKL= 0EN.
ﬁﬂﬁ/l\i{rjf éié%%nﬁ&i?ﬁ&@ﬁﬁ%:ﬁ?‘ ;E:Lﬁ cargo run ﬁji@*%l%;k
$ cargo run
Compiling hello v@.1.0 (file:///projects/hello)
warning: field is never used: “workers®

--> src/lib.rs:7:5
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71| workers: Vec<Worker>,

| AAAAAAAAAAAAAAAAAAAN

= note: #[warn(dead_code)] on by default

warning: field is never used: “id"
--> src/lib.rs:61:5
|
61 | id: usize,
| AAAAAAAAR
|
= note: #[warn(dead_code)] on by default

warning: field is never used: "thread"
--> src/lib.rs:62:5

62 thread: thread::JoinHandle<()>,

AAAAAAANAANAAAAAANAANAAAAAANAN

|
|
|
|
= note: #[warn(dead_code)] on by default

Finished dev [unoptimized + debuginfo] target(s) in ©.99 secs
Running " target/debug/hello”
Worker @ got a job; executing.

Worker 2 got a job; executing.

Worker 1 got a job; executing.

Worker 3 got a job; executing.

Worker © got a job; executing.

Worker 2 got a job; executing.

job; executing.

Worker 3 got a job; executing.

Worker @ got

1

3

0

2
Worker 1 got

3

2] job; executing.

2

[VR VI TR R VIR T}

Worker 2 got a job; executing.

I T D BERANIE T — A DS PUTIE R LR | EAAR ST TUANRAE, bl server I E KB IE RIS &
GRS AL E, WERER /sieep , server WHEHLIEIT B 4 —ANERFEALFE HABIE R .

FEH] THTI\ER while let JEMZIG, RFRESIFA AR AN S worker ZEFE:

A4 sre/lib.rs

// --snip--
impl Worker {
fn new(id: usize, receiver: Arc<Mutex<mpsc::Receiver<Job>>>) -> Worker {
let thread = thread::spawn(move || {
while let Ok(job) = receiver.lock().unwrap().recv() {
println!("Worker {} got a job; executing.", id);
job.call_box();
s
Worker {
id,
thread,

A 20-22: —AMEH while let ) worker::new F{CIZIL
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KBRS R AR AIZAT, AR AR NART N —MERRIR S SEEMERERPAT . Wi R
BURYLD:  mutex LEMEEAAH unlock J7i%, FUNBIHIFTABUKE lock J7ZIREIH] LockResult<MutexGuard<T>> HY
mutexGuard<T> AT 1o I FOVF A PG 22 28 10 G BN T AR B A SAEBCA FFA BT OL RV B mutex SPAPOBEIR,
AL IR EANEREE wtexcuard<t> HIAEM MM, WA SBUCHUEAMRAB. BN wile RiZAHH
EEENR— BT, job.call_box() WKL RE T HAVRFFABL XA H b worker AREEIES

FSIEFEA] 100p FFAEIEIABE L WA RE Z SMRIUBIAIME ST, tock J7iIRIEIH mutexuard fE let job AR ZJG
SLZHWEFE T o KR T recv HAIEREP YL TAE job.call_box() MHTBIBHRERL T, Rt RVFIF AL Z
MERT o
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PUAEAEHL 5 i 2

ch20-03-graceful-shutdown-and-cleanup.md

commit 1f0136399ba2f5540ecc301fab04bd36492e5554

78] 20-21 HFARHS Gu i I A F 2R RV S D RO R SR . X L SR U workers «  id Al thread FBUBEH ELEEHE
fEFH, XIREE T BAVEEHEEETE NS ST ARIER col-C 21k 28RN, B HAhZRE o 5 1k,
B B AT IE AL+ Ab B R I R

WAEFRATEAN  Threadpool SEIH prop trait XTZRFRIBH IR — NI join , XFEXLEAFLK X HAT EAMATIIIE R
AN Threadpool SEIL— AN RRFRAMA TN LT (EHWOHTE RIFLE R A7 A T SR IX LAY, B0 server ZELE
fEHL (graceful shutdown) 2 #if {32 i MEK o

A ThreadPool 5:¥l Drop Trait

DUETT I N ARSI prop o MRFRMAE E 00T, FIiZ join FT A SR F2 LARRMCR AT 58 B BRAE . 7RM1 20-23 JEZR T prop
SRR — IR IXEEARRDIE A RN G 7 :

AE 4 sre/librs

impl Drop for ThreadPool {
fn drop(&mut self) {
for worker in &mut self.workers {
println!("Shutting down worker {}", worker.id);

worker.thread.join().unwrap();

7N 20-23: LR AR 85 R B T join N ERFE

Miﬁ%@)ﬁé%f%/@qj%ﬁ/[\ workers o %i{fﬁ%? gmut KA self $ﬁ%~4ﬂ%€%lﬁﬁﬁﬁﬁiﬂﬁ%%ﬁ%%@ﬂ&
worker o XT T —ANEERE, SHTENH UH(E BRI ILHF & worker IEFE R, #EETE worker Z6F2 LA join o G0
join YRR, L unwrap {15 panic HHEAT ARSI o

U0 A2 S ARSI A3 B R«

error[E@507]: cannot move out of borrowed content
--> src/lib.rs:65:13

|
65 | worker.thread.join().unwrap();

N5 cannot move out of borrowed content

REFHAIFFAGEHM join , FIRAHEE—A worker KITTRAMEM, T join IKEHSHMPFER. TR
W, FTEATTEN thread BENHIAHITARU worker SLFILME join WL BEXANEAE. =4 17-15 RATE K
X2 J7i%: WIER worker {FJRIIIE optioncthread::Jointandle<()> » WLATLAfE option EIMA] take J7iZCff{EHM
some JEIATHHEBNHIRITAT None JR A ABALIE . A)IEE, EAEBATH) worker H thread KfiZ some JHIAH, AT
ZEPE worker I, #4 some AN None , IXFF worker HiH A LUEITIIERRET .

NUETFEEH worker 172 SNINTR:

44 sre/lib.rs

# use std::thread;

struct Worker {
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id: usize,
thread: <thread::JoinHandle<()>>,

BUPEARSE G AR R 4R H A F AR T7 . check AT AR BIPI M 12

error[E0599]: no method named "join™ found for type
“std::option::Option<std::thread::JoinHandle<()>>" in the current scope
--> src/lib.rs:65:27
I

65 | worker.thread.join().unwrap();

| AAAA

error[E@308]: mismatched types
--> src/lib.rs:89:13

89 thread,

| AAAAAN

expected enum “std::option::Option®, found struct
“std::thread::JoinHandle"
| help: try using a variant of the expected type: ~Some(thread)
I
= note: expected type “std::option::Option<std::thread::JoinHandle<()>>
found type “std::thread::JoinHandle<_>"

EFRAVMEE S AR, BN worker: new Z5EIMRID; MBTE worker BT RENE thread (HIFZEIE some o MU
B0 DUME A )

A4 sre/lib.rs

impl Worker {

fn new(id: usize, receiver: Arc<Mutex<mpsc::Receiver<Job>>>) -> Worker {

// --snip--
Worker {
id,

thread: Some(thread),

F—AMERALT orop TP, ZATREITEIH option [ take H4 thread FENH worker o WINHELBE I

44 sre/lib.rs

impl Drop for ThreadPool {
fn drop(&mut self) {
for worker in &mut self.workers {
println!("Shutting down worker {}", worker.id);

if let Some(thread) = worker.thread.take() {
thread.join().unwrap();

519



ﬁﬂ%ﬂLtﬁﬁdI]ﬂTLﬁE’J, Option LW take ﬁYf/z:B;XHZ} Some W%T None o 1%% if let ﬁf‘—m Some ;F?%“@J%%%; 3%
EELRE EAM join o W worker FIZRFEC AR None , HLFNE LI IXAS worker L4 15 B T H 2R FE BT LA TC T3 (BUE AT
£,

IR R %15 5 L 1 BT %

AT, AR LA EMES . AdhAREE, KR AR UABRA TR T s Hm o
T worker FPTEINLREFTIZIT G P IEH: WA join JEANZKMLAE, PFINMATEH 100 KRIFHKESH. W
RRMIZAFIORZAREIE Threadrool , M ELEFE & /K [H ZE7E 51550 — DR S A o

NTBEEEA G, BREREEETRTE oo BTHER ARz IR R REANE S PreldiEk g
BRI A 2 — T 300 LA

44 src/lib.rs

# struct Job;

enum Message {
NewJob(Job),
Terminate,

Message MUZAETLASEAFIL | RAETH EBATH) 0b HI Newdob LY, BARLFEANLRMIGIAIHL LR Terminate Y

o
[E] i 7R BB OB TERE ] message RAUEIMTAE Job » WIrR{F] 20-24 Fios:

XA 44 sre/lib.rs

pub struct ThreadPool {
workers: Vec<Worker>,
sender: mpsc::Sender<Message>,

}
// --snip--

impl ThreadPool {
// --snip--

pub fn execute<F>(&self, f: F)
where
F: FnOnce() + Send + 'static

{
let job = Box::new(f);
self.sender.send(Message: :NewJob(job)).unwrap();
}
}
// --snip--

impl Worker {
fn new(id: usize, receiver: Arc<Mutex<mpsc::Receiver<Message>>>) ->
Worker {

let thread = thread::spawn(move ||{
loop {
let message = receiver.lock().unwrap().recv().unwrap();

match message {

Message: :NewJob(job) => {
println!("Worker {} got a job; executing.", id);
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job.call_box();
s

Message::Terminate => {

println!("Worker {} was told to terminate.", id);

break;

b

}
Hs

Worker {
id,
thread: Some(thread),

] 20-24: YLK Message [HITFE worker W ZF| Message::Terminate iR HTEHF

%Tﬁé}?ﬁ Message *&iﬁ%ﬁgﬂ%ﬂﬁﬁ\ﬂﬁﬁﬂ’ﬂ Job @ﬂjﬁy Message : ThreadPool Ei/‘];'\:'l;)‘(ﬂ] Worker: :new E@%
Zc ThreadPool E'(] execute ﬁ(f%gﬁﬁﬂ’%l& Message: :NewJob EEJIE"\H'{]’TI%G %E, E Worker: :new EF‘%I}J\@JEE%L&
Message Hﬂ', é’l%?tﬂliﬂ NewJob &ﬁﬁ%ﬂ&%ﬁﬁ%iﬂ Terminate )&ﬁﬁlﬂﬁl&tﬂﬂﬁ%o

WX B, AR PR BE 8 G 3 I R SR R AT NIZ T . AR R S8 8—NEE, RAHEA T
Terminate Ji D2 AOTHE . Q7R 20-25 T 7R1EEQ prop SEIRAE & L i) i :

VA4 sre/lib.rs

impl Drop for ThreadPool {
fn drop(&mut self) {

println!("Sending terminate message to all workers.");

for _ in &mut self.workers {
self.sender.send(Message: :Terminate).unwrap();

}
println!("Shutting down all workers.");

for worker in &mut self.workers {

println! ("Shutting down worker {}", worker.id);

if let Some(thread) = worker.thread.take() {
thread.join().unwrap();

}

il 20-25: FEXTEEAS worker ZBFE VAT join Z i [A] worker K i% Message::Terminate

IAER T T worker IR, —iIRIAFEAD worker Ki%— Terminate JHE, —MAHMEA worker &F2E FI join o %
RAE [ — 8 &% BT B join 2872, MITEIRARE ZRT%4H worker A2 MGEIE I R4 113 B 1 worker .

NT L IR AT A TR BN T IPEIR, % A WA worker I35, QISRLE— AN B AE IR Ao T AN
worker, TE5—UCEA H RIEIE R H 2 BT 5 — A worker AR join o BATE—ESAFE —A worker 4571,
AN B KT AN S 45 R R AR AR RE BRI T &R R . AR

N T EEREN, A AMER R EEE R BT K Terminate JHE, BEELLESR —AMERF join FTE L. 4
worker — H I8 & L3 B HI & 1L VBB ROH B, B 1T LU OR W1 SR % 0% [F] worker ZUAH R 28 1Ey8 2, 7 join 2 71
BAMEEHSRE —ANRIEEE.
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N T SEEIXEEAREY, WIRH] 20-26 FIURIEE main FEMRFEIEHL server Z AT R HMER:

444 sre/bin/main.rs

fn main() {
let listener = TcpListener::bind("127.0.0.1:7878").unwrap();
let pool = ThreadPool::new(4);

for stream in listener.incoming().take(2) {

let stream = stream.unwrap();

pool.execute( || {
handle_connection(stream);
1)
}

println! ("Shutting down.");

Bl 20-26: FEALBRPIANE KR 2 JF L 1R B FR R A5 L server
PRAS 2 A BB S ) web server RAPERPTCERELAEHL T, X R 2N T RORITRISEHUAE AT IEH TR,

take FVEE X T 1terator trait, IXH[IRFIIEHHE LK 2 K. Threadrool £TE main ML RBEHIEHE, mHESEF]
drop SEHLHIEAT .

M cargo run A3 server, JFAE=AENR . F=ANERBZ I T A b A B2 ORI

$ cargo run
Compiling hello v@.1.0 (file:///projects/hello)

Finished dev [unoptimized + debuginfo] target(s) in 1.0 secs
Running " target/debug/hello”

Worker @ got a job; executing.

Worker 3 got a job; executing.

Shutting down.

Sending terminate message to all workers.

Shutting down all workers.

Shutting down worker @

Worker 1 was told to terminate.

Worker 2 was told to terminate.

Worker @ was told to terminate.

Worker 3 was told to terminate.

Shutting down worker 1

Shutting down worker 2

Shutting down worker 3

] e BRI 1) worker FI{E S . W PAMAE B E 2RSS £ UTIZ4/THI:  worker 0 Al worker 3 SKEL T kPN
R, BRI RES, BAMEILBWCER:. X Threadrool 7E main [M45 R FFTERET, H orop SCELIFLATAE,
LRFEMIB RN AT B L1k . [ worker TERCRI KL BN SATENHE —/ME R, BEHELEMIAH join K& ILFG—A

worker ZZ 2.

AR E R AT SR AR AT FERIIEET R HZIEEE, MERAMERRENE ST, sl
join worker 0 T worker 0 L&A WENZ IR, Fril RLFEHZE B3 worker 0 450 HUbLFEIR, MRS T4
1EJHE . —H worker 0 4537, FLBFEH S HAD worker 558, SLEMRATTAS L B &b BIRRee 1L T .

HRE PERMNZR T EANBE, WF 7 —MEH LR R P09 313 K B 7 Al web server. ATREXS server AT HLHESS
Bl EXTHHEARM N LRE. 1T 2EENRIES%:

444 sre/bin/main.rs

extern crate hello;
use hello::ThreadPool;
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use std::io::prelude::*;
use std::net::TcpListener;
use std::net::TcpStream;
use std::fs::File;

use std::thread;

use std::time::Duration;

fn main() {
let listener = TcpListener::bind("127.0.0.1:7878").unwrap();
let pool = ThreadPool::new(4);

for stream in listener.incoming().take(2) {

let stream = stream.unwrap();

pool.execute(|| {
handle_connection(stream);

s

println!("Shutting down.");

fn handle_connection(mut stream: TcpStream) {
let mut buffer = [0; 512];
stream.read(&mut buffer).unwrap();

let get = b"GET / HTTP/1.1\r\n";
let sleep = b"GET /sleep HTTP/1.1\r\n";

let (status_line, filename) = if buffer.starts_with(get)
("HTTP/1.1 208 OK\r\n\r\n", "hello.html")
} else if buffer.starts_with(sleep) {
thread: :sleep(Duration::from_secs(5));
("HTTP/1.1 200 OK\r\n\r\n", "hello.html")
} else {
("HTTP/1.1 404 NOT FOUND\r\n\r\n", "404.html")

-~

};

let mut file = File::open(filename).unwrap();
let mut contents = String::new();

file.read_to_string(&mut contents).unwrap();
let response = format!("{}{}", status_line, contents);

stream.write(response.as_bytes()).unwrap();
stream.flush().unwrap();

44 sre/lib.rs

use std::thread;
use std::sync::mpsc;
use std::sync::Arc;

use std::sync::Mutex;

enum Message {
NewJob(Job),
Terminate,

pub struct ThreadPool {
workers: <Worker>,

sender: mpsc::Sender<Message>,
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trait FnBox {
fn call_box(self: Box<Self>);

FnOnce()> FnBox for F {

fn call_box(self: Box<F>) {

}

impl<F:
}

}

(*self)()

type Job = Box<FnBox + Send + 'static>;

impl ThreadPool {

11/
/1]
/17
/17
/17
/17
/1/
pub

pub

Create a new ThreadPool.

The size is the number of threads in the pool.

# Panics

The “new” function will panic if the size is zero.

fn new(size: usize) -> ThreadPool {
assert!(size > 0);

let (sender, receiver) = mpsc::channel();

let receiver = Arc::new(Mutex::new(receiver));

let mut workers = Vec::with_capacity(size);

for id in 0..size {

workers.push(Worker: :new(id, Arc::clone(&receiver)));

ThreadPool {
workers,
sender,

fn execute<F>(&self, f: F)
where
F: FnOnce() + Send + 'static

let job = Box::new(f);

self.sender.send(Message: :NewJob(job)).unwrap();

impl Drop for ThreadPool {
fn drop(&mut self) {

println!("Sending terminate message to all workers.");

for _ in &mut self.workers {

self.sender.send(Message: :Terminate).unwrap();

println!("Shutting down all workers.");

for worker in &mut self.workers {
println!("Shutting down worker {}", worker.id);

if let Some(thread) = worker.thread.take() {

thread.join().unwrap();
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struct Worker {
id: usize,
thread: <thread: :JoinHandle<()>>,

impl Worker {
fn new(id: usize, receiver: Arc<Mutex<mpsc::Receiver<Message>>>) ->
Worker {

let thread = thread::spawn(move ||{
loop {
let message = receiver.lock().unwrap().recv().unwrap();

match message {
Message: :NewJob(job) => {
("Worker {} got a job; executing.", id);

job.call_box();
s
Message::Terminate => {
("Worker {} was told to terminate.", id);

break;
1
}

}
s
Worker {

id,

thread: (thread),
}

}
}
XEEAHIRZ T UM SR ARA AL XA H , TR —L AT

* N Threadrool FIHAHITIENINTE £ A

N PERI D RERE Il it

o K unwrap A BSONSE AL B0 B IR AL BE

o fH] Threadpoor HEAT A [ F-AbFH Y 2415 3K (4 55
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