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https://github.com/rust-lang/rust/blob/master/src/doc/book/README.md
http://www.rust-lang.org/
https://github.com/rust-lang/rust/tree/master/src/doc/book
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fn main() {
let mut x = ["Hello", "world"];

BARFAET — AP x 89778 ZH0E o RANAFEGMEA—A vee<T> » —A4
vector » HATE T — A LAARBEE T2 RGIZEE o IARMK vec » HHKA]
Wit—A v WAE o ZEET Rust 89 —AJRM 1 k—IBAT o R 7T ABL R EA
MEXRG ST FLCNERT LLRARANE o 1 LHET B &
BEHRmELE > ZBLERERE o

HAMEAT mut k4 x TT : £ Rust PHETZKIAZLTT T o £ T @y -F
¥ X A vector &7 T o
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MAFRTZLAOIFTAREY o Rust A XBLWTR-FHHSRBO AP R EH

B TCAR o

Rust 53 ofeAm bt e TASE © x MAEBASEALE - A > Vec<T> XA A&
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7o FRERMNEFE > ZHFEMF2KFA o

Z A 0 &A1R B “ﬁﬁﬁﬁx”% Rust F 69—/ % 424 o £ Rust I35 F > x Bk

HPA"ZA vector © X FERA S x HIMEMAB > vector B9 A BB % - X

Rust %1 & R T 0 o 1 A L0357 T & X AR B9 ALH] o & 815K » £ Rust

“F’ MR ATREFEEZ A THEMAE malloc F7 free EAEAYKEK : %%Zf”*%i‘/k&ﬁﬂ‘f
BREEIEABENG > FAH BRI LR - AFFEFRARLEL T RIEFR KL

MR R o



1L RATA B F B Ao —47

fn main() {
let mut x = ["Hello", "world"];

let y = &x[0];

BMNAANTA—AGE > y o £ZAMBIFF > y &3t vector H—MAF 7]
F” o Rust 893 I RMLTHECEZ o964 » TR F AR FRHREL L o 5]
mm%ﬁWEﬁﬁﬁﬂﬁ’ﬁKK%ﬁb’%Qﬁﬁ&$ixio EEHR P A
LA HEAERR CETRABAZITHAHL c R EXAMKT » RIS EXA
Koo ZARAZEG ] o

TEEAG o =47 o KAEARIFF 2GR > FIERELER—MRIFHR
fn main() {
let mut x = ["Hello", "world"];

let y = &x[0];

X.push("foo");

push & vector 89 —/~7 ik » B/ vector 9 REMW M B —MF o S Z2RApFR
ML 0 RAVAF B — 45 %



error: cannot borrow “x° as mutable because it is also borrowed
as immutable
X.push(4);

N

note: previous borrow of "x° occurs here; the immutable borrow p
revents
subsequent moves or mutable borrows of “x° until the borrow ends

y = &x[0];

N

note: previous borrow ends here

fn () {

| Rust %18 B A K4 R im0 4% 0 MR LT X — o o b iR AT A
by > BRAE LR T & > AN AL push - TARAKMNCTEHE T —4 vector
AFENIRA > y c SARCIMAERKTEALLERE » B AR TE4E XA
sk o ERZNEFEGHB T+ > 2RMEET vector > RATTRRASERT 3 MK
B o HAw— MU EEREB P BR—IHORKXTHA 4 AALEQER > H @
B8 FEAARGBHEQEINAS o TR ZBRKRA R - FAE y HFEA
WEH o RAEEEN 0y R T —ANEE1841"(dangling pointer) o E 3t s £ X AN T
FAEAT2f y 894E AR 25 A2 4dik 0 MBIER A RMNMR T RE A% o

G TR R I A AR ? X LR TARBRAAN T & o F— 7k AENfmIE
71 Al :

fn ) {
let mut x = ["Hello", "world"];

let y = x[0].clone();

x.push("foo");
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BERZANFF oy FHA—NMERE x T vector §—A51 A > mAEH -
FOHN > vhello" o ALE KM ATIA —451 M » POl push() HALEH T
1 o

WRACER-ANA  KNEFRA M7 & 1 AREZKIGAZA > L5 A &
FERBR o 4 F

fn 0 {
let mut x = ["Hello", "world"];
{
let y = &x[0];
3

X.push("foo");

A=t RIEF G T —ARIHER Iy KL push() 27 & AERH > 5
VAT S5t 3] 2] 7 o

BT R A AL STk B B354t » LA T — B ANA7 8948 £ M4 > bt
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commit 52786de3ed2ff4553378c9b9bca1a60d8b2a2e9d

ABEFE K FRARET M Rust REL TR o 2% Rust 25 » N4 %
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2% Rust
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Rust 2% %1EH 4TRSS FEX L (2 RZA YT EHMTFF6 X3 o Rust
BTG IFHKFTUERNTAZANAFR » B— %A RR R IEFLE o

AT & A7 b A1 69 "target triple” 4712 0 EE—MREREFRE L F ATHM BT
oo ToOFREFTTFERT LBt -

T1 #4 (Tier1)
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https://github.com/rust-lang/rust/blob/master/src/doc/book/getting-started.md

Target std rustc cargo notes

x86_64-pc-windows- Y y . 64-bit MSVC
msvc (Windows 7+)
i686-pc-windows-gnu v % Y ?Vz\l]al(’;c')\c\llg%\i\;
X86_64-pc-windows-gnu v v / 64-bit MinGW

(Windows 7+)
32-bit OSX (10.7+,

1686-apple-darwi v v /
i apple-darwin Lion®)
x86_64-apple-darwin % Y Y 6_4-bit OSX (10.7+,
Lion+)
giSSG—unknown—llnux- < 4 v 32-bit Linux (2.6.18+)
x86_64-unknown-1linux- , Py . 64-bit Linux (2.6.18+)

gnu

T2 A3 (Tier 2)

SR T E TN R RIEAEBMEN" c BA XA (RIE) E4T A 3 MK AT A
FAIRRER T AT IGHE  FTIRXRBEFEA T IERFRGAT £ KRR
B | BAReg X F S BEREH AT

o XETAMLMK » RHETHIZA BT

e ¥ rust-lang/rust ©/% & master 2~ L& X ﬁﬁﬁxfiﬁ}%ﬁiﬁ?“*ﬂ%ﬁﬂf@% o JE
BRERE L TFERARFTARAEE » WA R LEITEA bootstrap °

o AMEHRERT



Target std rustc cargo notes

i686-pc-windows-msvc v v v ?Vz\l]glcgcl)\\/l/vss\/??-)
Xx86_64-unknown-1inux- , 64-bit Linux with
musl MUSL
arm-linux-androideabi v ARM Android
arm-unknown-linux- , y ARM Linux
gnueabi (2.6.18+)
arm-unknown-linux- Y Y ARM Linux
gnueabihf (2.6.18+)
aarch64-unknown-linux- , ARMG64 Linux
gnu (2.6.18+)
mips-unknown-linux-gnu v I(\gllgaé_-:-r;ux
mipsel-unknown-linux- , MIPS (LE) Linux
gnu (2.6.18+)

T3 ## (Tier3) (Tengu! ! !)

Zm = F 45 K& Rust A4 L3 0 R4 a5 2 3 RARIE AEA 22 38 L K o
TZEATHMBELTRAR bug 89> BACTEHATHAER TREKAL o 5Nt
FRBEET TR LA RERTF > Rt — % T FHATRAORBEERIRA o



Target
i686-1linux-android
aarch64-linux-android

powerpc-unknown-linux-
gnu

1386-apple-ios
x86_64-apple-ios
armv7-apple-ios
armv7s-apple-ios
aarch64-apple-ios

1686 -unknown-freebsd
x86_64-unknown-freebsd
x86_64-unknown-openbsd
X86_64-unknown-netbsd
x86_64-unknown-bitrig

X86_64-unknown -
dragonfly

X86_64-rumprun-netbsd

1686-pc-windows-msvc
(XP)

X86_64-pc-windows-msvc
(XP)

notes
32-bit x86 Android
ARM®64 Android

PowerPC Linux
(2.6.18+)

32-bit x86 iOS
64-bit x86 iOS
ARM iOS

ARM iOS
ARM64 iOS
32-bit FreeBSD
64-bit FreeBSD
64-bit OpenBSD
64-bit NetBSD
64-bit Bitrig

64-bit
DragonFlyBSD

64-bit NetBSD
Rump Kernel

Windows XP
support

Windows XP
support

TRBIANEBTREAMAN A MY K> BREKEFR2LEFR=FEHTEI L

>

#& Linux = Mac L& X
4o 4% A Linux 3 Mac » AT A &A1 E B 24T A — ALk AL T ¢

$ curl -sSf https://static.rust-lang.org/rustup.sh | sh

BELSTHR-AIBA > FAELE o e R—A| > R A 2| Z &



Welcome to Rust.

This script will download the Rust compiler and its package mana
ger, Cargo, and

install them to /usr/local. You may install elsewhere by running
this script

with the --prefix=<path> option.

The installer will run under ‘sudo’ and may ask you for your pas
sword. If you do

not want the script to run ‘sudo’ then pass it the --disable-sud

o flag.

You may uninstall later by running /usr/ /1ib/rustlib/uninst

all.sh,

or by running this script again with the --uninstall flag.

Continue? (y/N)

FERXEMA ANy R&HF yes o FBET KGR FIRAE o

7 Windows L% %

4o FARAE  Windows * 15 T & &E £ &,

Fp 2%
8 Rust R EC—H %5 o £ Linux X Mac £ » 475 &M A @

$ sudo /usr/ /1ib/rustlib/uninstall.sh

4o R ARAE ] 89 & Windows &% & » BREAT .msi X €2 &I — N H ik
Iﬁ o

5t i 2 (Troubleshooting)


https://www.rust-lang.org/install.html

Z¥% 7 Rust & » ZA1T A3r A —4 shell » F4r A :

$ rustc --version

KRG A BIURAS 0 X4 hash AR TR o

%o R 3% R A8 TAE HF BAR £ 4% A Windows > % & Rust £ &£ R %PATHS A AT Z
oo e R AE  BRIEITZEAF » £“Change, repair, or remove installation” T @
#4%“Change” 7t # R “Add to PATH 15 &) A 3bAL & -

fo RIEAAGTE » A IUMRT VAR By 69367 o ) % 69838 Z Mibbitis 4z T
irc.mozilla.org 49 #rust IRCH:& - && Ed@agskds » LT A5H e

Rustaceans ( i #3324 Ruster'@) ¥ X » KM &H IR - e TR et
P #3=%FaStack Overflow ©

ZERF (BR) LAEERMZE - IAEEN > FIVRT LA EA] - £
UNIX & ‘%J’— » 128 & /usr/local/share/doc/rust ° f£Windows @ ©1z T4}
Rust % £ 1% & # share/doc X% -

Hello, world!

MAERCZ 24T Rust > RATGEH HIRBBIRGFE —/~ Rust #2)5 o %3] —]]
BT YRR B — A& B3 L3750 “Hello, world!” ST K8 A2 52 —AMMES » M
X —ER o ENGFEEXIAMEL o

XM — A RO TG I R AR T Ak B A AR iR R OB K
Tui%lﬁ ERREITOE B A —ANFEFTT LGRS AT EAEER—TA
H AT o

AR R BBERIABRERG G SITHEE - ma$ﬁ%7ﬁﬁ%%ﬁ£’1ﬂ
Fa ik 69 RAD G A AT A AT 248 692K > BTl e RAR thAe - 4T £ &K

IDE » X ZA4H — Ak o 7T 481X 1XSolidOak » €4 %4 Rust mi% 1t - &
Rust R 2 # % % 4 E£ X ¥4 IDE 64 - Rust AL EH T 1R %4
BEIEH o BB R R R IDE S8R KA 0% - ATF EF R EREN

XA o


http://chat.mibbit.com/?server=irc.mozilla.org&channel=%23rust
https://users.rust-lang.org/
http://stackoverflow.com/questions/tagged/rust

G — /N0 B U

B RN RS%E Rust KA o Rust # 1 X SfReg R & e E » R
LR F » AR BDALARE home B O —AF 200 B 69 B & » HFieR ey AR

B o AT — AR A M AL T4 RAZNAB QR —ADUHFX

$ mkdir ~/projects
$ ~/projects

$ mkdir hello_world
$ hello_world

4o AR 4% Bl Windows 7 EL’Z A Fl PowerShell © ~ 48R
% o T AL PTIE R 69 Shell #4948 = XA VARILE %13 B o

% B #1547 —/~ Rust 25

AR SR D=

HETk QI ZE—N main.rs #9R X o Rust KA X EZER .rs B%

H B4 REAVA 6 Rust XH L& % EE a0 KAVERA TRI&SBEN s

42 > 1€ ] hello world.rs ™A=& helloworld.rs
IAEAT TR R A8 main.rs TRUAHF 2 4E Ao T AKAD ¢

+c0de%20%7B%0A%20%20%20%20printIn!
(%22Hello%2C%20world!%22)%3B%0A%7D%0A)

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

G X FEDE RS ITE D o £ Linux X OSX £ » i AL Tad

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

1


https://github.com/oakes/SolidOak
https://github.com/rust-lang/rust/blob/master/src/etc/CONFIGS.md
https://play.rust-lang.org/?code=fn%20main(

/£ Windows T * 1l main.exe W A& main ° FEARIE AT RS » R ZAE
%35% A %] Hello, world! F/ S o WwRRMBT » MARENR | RLELEXETE
T—/ Rust #5 o Z1EHRRA T —4% Rust #2575 | K A3 |

5 ¥ — A~ Rust 27

A o RN T 3k kAT @A A R 69 “Hello, world"#2 )7 3| R 2 A TH X o X Z2Hf
BegsE—K

+c0de%20%7B%0A%0A%7D%0A)

fn () {

}
ZILFFELT Rust %% © main R A4k | XA PTA Rust 25 697+
%o BH—IT R ii"/\‘”l main #9530 BA S KL L HRBREE o " R H S

—J'—
e 091E €Al ﬂz& f%ﬁ((%n))?oﬂﬁ%&ﬁ&@ﬁ’%M&MTu
B IE R AR B A 2

FlE 2@ R RK L RAEKRES
oo A —AMKRIET HRHEF A
KA e

( { 1 ) F o Rust &RATH HFAREIZ T L
BT s FHBH — N EARAINA & — N F 0GR

£ main() REF :

+c0de%20%7B%0A%20%20%20%20%20%20%20%20printIn!
(%22Hello%2C%20world!%22)%3B%0A%20%20%20%20%0A%7D)

("Hello, world!"),

BATRART ZANDNRFOTAIN  CAEFREITHPIR c XARS T2 M
FoBH—ANRER 4 ANTHRGEHR > TR AL

BANEROIH A println! () E—47 c XL —4 Rust % » £ Rust THFEE
KAEPT I o AR R A RBAT AR — SR EK69E > B g A fEE

# 1 println() (ARA!) o KANIK LB @ F Heif 069146 Rust % » L IWAEAR
AFRAALSEEINGS 1+ 8E > kREAA T —AERFEZ—ANLH G R -


https://play.rust-lang.org/?code=fn%20main(
https://play.rust-lang.org/?code=fn%20main(

#Tk> "Hello, world!" Z—ANFHPE E—T1RAALRTEIEZTF  FHBEL
—NEBERAANRFIER c REZ—ANFE)RGFFE o INEGEINFHFE
PB4 5B A% println! B> BAZR AR (24 6) LT FHE o £

AR E £ (000)

BT —A95%R ( ;) oRustZE—I1d &k A GEE » ik ZH KT
BOAAEXZIX o ; RTF—ANARZEXNER > A-MFHREXGTE o KI5
Rust K& AT ; 4R o

Yo iEFa 3B 4T R AT IR

ERBHEIT—A Rust )7 ENET T W fTET AN ZHAF o AL KRN
Ko HFed A —NRE o

FEEIT—A Rust /5 Z 0] » MR8 miEE o ART XU A rustc 44 %1% A Rust
iF B AR RARRIA L F

$ rustc main.rs

WwRIFKA CRC++ HF > LKL E geec #» clang M o %ﬂ%ﬁki}]
Rust & Z &% B — A= %] T #1474 » £ Linux 3 OSX T #Zshell Fi#
T 1s # ?’V"Tb(ﬁ g

$ 1s
main main.rs

/£ Windows T » #r A :

$ dir
main.exe main.rs

REATERNARNSLIH 1 rs BRGRIAF > F7 HATIHF (£ Windows T
& main.exe * EEFEZL main ) o X ERANI# T epEsL R A &
1T main 2 main.exe XH 7T s HIXAE :

$ ./main



%R main.rs &A1 “Hello, world!"#2 5 » € 2R 69455 LATH Hello,
world! -

%k B Ruby ~ Python = JavaScript E# G HZ L WBZ T HFFHORF > TRAKI R
iiﬁ#?r%i%%vé'h a7 o Rust £—#F % %1&ZF (ahead-of-time compiled
language) ° 5 %RIEFIE e CIETA » HATE R E Z% K Rust 3T 847 o
'ﬁv%%%\ﬂ%ﬂ]"/ﬁ .rb s py & .js XH - RFEESHKE Ruby
Python » JavaScript £33 » FIMRAFE— L3 T A %%%ﬂ#ﬁﬂh BAR T o

— b1 AR AR T XA AT A o

AXAE A rustc miFRERFLZEALY » FEMARGR B GEK > FRIEFAR
AL IERARR B IMA QBT R RN » H 5 T o FHROGRBLEHNAXAGRE - &TF
k0 RANVEANB— A1 Cargo 89 T B » w4 H Bhik %/ B I £ 7E F 89 Rust #
}?) ]

Hello, Cargo!

Cargo & Rust 9 & A %A= o F 3 T B » F] & Rustacean 111% /| Cargo k&2 ¢&
1149 Rust 1t B ° Cargo i ot =/~ TAF : # @2 ARG A » T RARNKAD R 89 B H %

FIRLE o KAV R KA F E 6 E R (dependencies) ” B 4 1R 69 X AL IR #i
A7 o

A %69 Rust 27 7 R A TR > BT B sT KAV LR a9 5% —3 5 h 58 o 14
R Y% 5 E e B 8 Rust #/7 » R BRI R H > A8 L4 RAR1E A Cargo 4
Bk BB LRFHEHFS o

A A % K349 Rust B 42 H Cargo » A4 T k693 0 B ERARME A € o 4o RAR
1% R B 7 & 6,691% > Rust B # Cargo ° % R R4% A A7y X & % Rust 8915 » R
TRAELSHEM AL T A hEEEE2ET Cargo :

$ cargo --version

Lo RARA B TRAT » —41 OK | o RAR—/~ KA1 command not found "#)%4
% AR 2R %EEARLE Rust 89 240948 XA » k3T Cargo £ & F &%
TR K o

%3 3| Cargo



1k &A1 Hello World # 5 i£# % Cargo > 4 7 Cargo {t—AN B » &2 =14
% :

1. ¥R A4 B B B

2. Mtk 69 5T AT (Windows T & main.exe * HfeF&E main ) #F4
R ANFTHY o

3. 81— Cargo & L1+

1L &RATH 46 7E |

Q7 —N37 89 T PAT U A2 h T B %
B DB RGLE o P MRE hello world B & A T4

$ mkdir src
$ mv main.rs src/main.rs
$ rm main

Cargo HAZ B H4eTF src B & > FTALBE A« IERAAMAEE K (AZE >
& hello_world) & % README - license 1z @%ﬂﬁi—%ﬁ&ﬁﬁ%iﬁ%éﬁ TR o KA
Cargo H BIRR¥FAE T4 EZ - — A% -

WA BH main.rs B src Bk FMRMEA rustc QIERBFL M o —
o BLAE » 4o RAR4E A Windows A main.exe K% main o

Bl F b A% LAE R main.rs EABRTIHLEZRAACRET —ATHAT A © 4o
RIRBEOE—NEH A 1lib.rs 4”Fﬁiﬁ'—z Cargo 1& A X A4 & & E 4
BFERERE 0 Ridde RIRBAERLT AR EZE ©

3 — /BB S

T—% > /£ hello_world B E&|Z—AUH > "f cargo.toml -
Pk cargo.toml # ¢ £KEH# » F N Cargo 7 %n il hof L M B B LA o

ZASLAHE AITOML (Tom's Obvious, Minimal Language ) #& 3 © TOML £4T
INI» R A — g shag it 2 4 > B A 4E Cargo 8 B & LA o

ERZANTHF » A TR E



name = "hello_world"
version = "0.0.1"
authors = [ "Your name <you@example.com>" ]

#—A47 > [package] ° %&E’HT@%%QW%R A8 o FA BATE AU
mE %8I8 BN Ly FEAEL ?kfl],"\?ﬁ@ BB o
ASZATHET Cargo AFROBFIERENZNRE : G89LF > REA fo
1 o

L4% & cargo.toml PR TRXEZEE » RECKRTREE L HOLE -

#y 32 7 & 47— 4 Cargo it H

% cargo.toml 42T B 694R B 8 » &RATEAE &5 T Ay 22 5F & 47 Hello
World /7 T | At » M4 AL T4

$ cargo build
Compiling hello_world vO. (file:///home/yourname/projects/
hello_world)
$ ./target/debug/hello_world
Hello, world!

o R —PRA] o AR 2 Z B RA P Hello, world! HILZEZS5EE

7% Al Al A cargo build W& T — M5+ A . /target/debug/hello_world &
FTE  FIFEETAAw T —HE4%E cargo run k TR M7 iR4E -

$ cargo run
Running “target/debug/hello_world"
Hello, world!

EBEANBITIHRA EFHMER A o Cargo RIS R A WG s BT E R AEE
T =3B UM o e RARIS T R4 > Cargo A BT EHHERA » ZHAR
A PR XA


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

$ cargo run
Compiling hello_world vO. (file:///home/yourname/projects/
hello _world)
Running "target/debug/hello_world"
Hello, world!

Cargo % &fEATH B X ZGHIEH » A ERASEMR ERMBEBISET N4 3
M

st T £ 69 B » Cargo # RHWAER rustc #4540 FEBRELT/HAR -
K AR A48 A crate /M 2AF LA EH : (crate) A LESTPAHE

(library) "8, (package) "X # &9 F] L o st-F &8 % /> crate 897 B » ik
Cargo kWAl 282Kk % - AT Cargo » MR ¥LE4T cargo build > f—
WA &R FEAT o

Z A ##% (Building for Release)

LRGN B RAELZITFEAT o TVAMER cargo build --release kAbAL%1ER
B o X EARAL T XAk Rust KA ZE4T69 E bk » R B Al &b 42 )5 16 £ K 69 8F 4]
ik o XUAAFTRE AR LR ERE » —AMATHER A—NMHERELA P
KA o

BAT A4 FlBF L1k Cargo €12 — /"1 cargo.lock #UHF » R ALKRME
LA

name = "hello_world"

version = "0.0.1"

Cargo A cargo.lock SCHFSRIZIRAZF694RH o 1 2 & Hello World *7l B
89 cargo.lock X#F o XA A FEARMS » TARETEA — MY o FL L 4R
B O EA R EEAIZ UM 5 AL Cargo 2 EHATT ©

AR | wRE—BRERT » kT 2ARI1EA Cargo W&
7 hello_world -



BARZAREAREE > ANAECKRATRS ERAT M Rust L&+ & M 2|6 £ F5
B TR o FL ko ART UM EAE A4 T i 489 TIRFWEPTA 69 Rust A

$ git someurl.com/foo
$ foo
$ cargo build

@) 7 —/#1 Cargo *R B &9 4 & 7 %
RFFEZHRAB L —ik L@ RIE R AL — 70970 B | Cargo T AR 4] —
ANERAE B FRXFERETALRFLEFLT ©

F Cargo k4 —A#M A » £ 44T A cargo new

$ cargo new hello_world --bin

IAGEEAEERT --bin 2FRAA BN B2 EEQNE-NTHTRE > ML
—ANE o FTPAT LA F = F L (BA 4T /usr/bin » we RA4R4E A
Unix 2%.65) o

Cargo A &AL T rEJ/\iﬁ'—ﬁ""/\El % : —/> cargo.toml fe—/~6,4
T main.rs X8 src B & o XA A RMRRIK » A1 EFLZRNEZATF
| GARAE o

sty RARFFAEPTE £ 69— o A5 0 4TH cargo.toml ° B IEA A KL
#

name = "hello_world"
version = "0.1.0"
authors = ["Your Name <you@example.com>"]

Cargo WARIEMRL BG5S git 2ARELE T SEGKIANEE o RT L
%% Cargo #.4% hello_world B EF#44LA T —/A git €& ©

RXARZEB XN src/main.rs 89AKAL :



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

Cargo @& AR AR T —4“Hello World ! 7 » ILAER G 24 4546 RB T |

AR WwRIREEEE Cargo 9 iFwmiz &0 HEF B 7 HCargo 5§ 0 B LA
THT A R & h o

% f£ % J& (Closing Thoughts)

BAZFTRETHRTADRTHSUAAIRZE Rust B 669 Kakdmir o ILERK
BTLE > RNK LS 608 Rust B3 A F -

(BTk) RAERANEE £ “25 Rust PEAAE—NE » AL H T L
F3] iEEAIE L kA ARRBAEESTHRFE RN TR G T kg %

Rust' > Mk B AAEEZTORE  HRE A THEFRBEC - ALAF » EH
B Ty A AT o


http://doc.crates.io/guide.html

% 2] Rust
learn-rust.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

R | XA — IR I RN B RBIRF LA Rust 898042 - IR F 3] —4
mERGER > FREEMNEIRLI@WY o

b RIR R ER—AB R E) LR 1250 > A5 A AR L


https://github.com/rust-lang/rust/blob/stable/src/doc/book/learn-rust.md

LR

guessing-game.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

ERF I —LRust | A F—ANAE » KNKXEA—NEEFTFRERA : B
WA, o AR A TAEE  BFESMAER—N1 2] 100 LR EAMEK - CHEE S
BEE AN SERMNBET —AEKIE» E2LHENTARRTELAKRNDT o 52t
T o CaPUR KA o U AL KA ?

M %
IEERMNAEE—AFHAE - HEAFAA B F o B efFZL ATl E hello_world &
B B %A= cargo.toml XAFE9°3 ? Cargo A — M4 kX B o 7 KA1 K ¢

$ ~/projects
$ cargo new guessing_game --bin
$ guessing_game

HAVER B L F453% % cargo new * REBEAT --bin tzie s AAZGE—IN=
HH T R A —ANE U o

&A% )4 cargo.toml XH:

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

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

Cargo M\ALAIRE T T RIZBAZT & o W RIZ T f » A BASFE o

&G » Cargo A &ATAE R T — M Hello, world!” © &% src/main.rs X :


https://github.com/rust-lang/rust/blob/master/src/doc/book/guessing-game.md

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

1L &A% F Cargo A &ATE 690 B

$ cargo build
Compiling guessing_game VvO. (file:///home/you/projects/gue
ssing_game)

RAF | BRITAERE src/main.rs X - NS BITARE B EZXANAIHE o 45
G BAMNAHE 2 IHRE o

e BV G Z AT » L RN FH L FIR—A#69 Cargo #°4: run ° cargo
run 3R cargo build EBL s H HiL LB 4T&RATR] A K T AT - RIKE

$ cargo run
Compiling guessing_game VvO. (file:///home/you/projects/gue
ssing_game)
Running “target/debug/guessing_game"
Hello, world!

BAF | run RN T RhR T E BT Aﬁﬁﬁ# HAR o AT HY 5 A A
B2A—=ARE > &M e A EZ 0 RATEREF PR MNAAE -

23— R AF W

TEHATA R | HATH B H —HFRIERNGATIA—NER] o X EHAN

178 src/main.rs



use std::io;

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

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

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

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

BAITS AB | bR — A — AT —& o

use std::io;

BN EBRIUNP S0 > HAAATIP B RAED ML o Ak KN AL

4 io K o Rust AFARARGATRI—LEE > prelude’ * P REFEH G
AT o AR AT B use © o REA H =/ "prelude”, io prelude > EAAF
TEMGER (R3IAE » EIAA—AZIMA Y 10 48 X8 E o

fn main() {

AR AT L) > main() AGREFHAT R o fn EBHEFAT —NEH K
o () RAREZAAF @ { ABTREAR - AARELRBRDEA > ©HEE
& () P —AEE LU o

("Guess the number!");

("Please input your guess.");

AW F L printlnt() £A—NEFRKR LT TIH S5 o


http://doc.rust-lang.org/nightly/std/prelude/
http://doc.rust-lang.org/std/io/prelude/index.html

let mut guess = String::new();

MAELZMNBIAAZEYEART | I—TAREZAE - HF—MENFEELEINGR
letiZ é] » CRARBEZTEHE o L ARXANH A ¢

\

let foo = bar;

o)

SRl E— " foo IFHHE > HHEEE bar BMEL - IR 5145
"‘Héi—-/\“iﬁ" T it Rust 8T 902058 Z AL o

P i

Blde » BATERINA T T L85 o I AMFZ2RAMGB]FEAT mut © EiE—NHE
TR ALRARTE o let FFRAMEFARBR—ANEF » FEELBEZ—MEN
(pattern) ° &M&ABE@E % 094 AKX o Ak w1 Ak IETHE

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

W Bl /7 2 —ANERE > BB RATHRE o Rust Bk P AGIEAT AR o

2 HZAHET let mut guess G A—ANME guess BT EHE 0 Fid
?kﬂ])&‘abjﬁ%‘%‘ = BEMPTHE TN A © String::new() °

String £—/NFAF & XA > Az EERB o String £ — AT K69 > UTF-8% 4%
By STA o

cinew() BEMAT 0 AACR—DMRETEVG"XKIL - XL B

5 string BF XH s M A —MRF T String FHIKHF o —LIEZTF LY
"/]\“%%4&75—/%” °
EAREME new() * BACRET —AHHE) » 89 String > R&EKk S £R

EHE new() RFK - AACEME LRV HEGA T LR o

TERATYE S

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



T
&
I
M
5
i

A\
i
&

A LS | RN — B —E ko BF—ITH R

io::stdin()

FCHF AV AT EAR 09 % —4T use std::io B9S2 NAKMNAMNT M54
X8 REL o W REN T use stdi:io * AMAKMKAT
R std::io::stdin() °

EAUFIR 6 R PR W — N8 G IR LS AR BN BY 1 4m o ARGy > T A&
#std::io::Stdin °

T3 AR gL RRA P WA

.read_line(&mut guess)

RE o EN KNG G AA Tread line()F ik o “7 i ship 2B &¥k > AL R A
—ARAEGHZTEBETH A RZANAELB KRG - £414E read_line() 14
T—4%%% : amut guess °

Z1RAFEA LB ELGPE guess 8975 ? KAV E AT LH) - R

7 » read_line JFFR4EM String FA— 5% : €K —1 &mut String
RustA —ANw 87| FI7 8 48 » CAFIRS — R &IBA 2 A58 » FET R Y #H
Nog|AAE—NEZGIE > HAARUS) — N EE L AR L EfTRefEiEIE
MEIH o Ra > B ENTRE ZHo @RS mF REZRENOIETF - ik > A K
MNEETROZE let 912 0 JIRAKAERT L - Ak > KN FE B R amut

guess °’ MR A& &guess °©

At 24 read_line() 2FZ—NFHEGT L5 AR ? €6y TEZMAZEMARK
BRA PN HEECHAN—ANFHE c TACHFHEEASL AT TG i
X C AT T o

R RN TEARAE DZAITRD o RAT LB — TR » {2 2 LA B 5% B 4
RAGATEY I+ K30 7 -

.expect("Failed to read line");


http://doc.rust-lang.org/stable/std/io/struct.Stdin.html
http://doc.rust-lang.org/stable/std/io/struct.Stdin.html#method.read_line

LARA .foo() BEREM —ASREAAE » RT LTI A—ANFITHALCTE o
XA BNV K947 c RANNTAZ LT -

io::stdin().read_line(&mut guess).expect("failed to read 1lin

e");

AR ZAHESEUAME o« TARMNRES > 34T 3AFERAM - KINTEK®
77 read_llne() » it expect() R 7 e KA1TLAERF

i read_line() WM P I ABARAEELEE amut String F o R BHR
B —AME £ XA FF 0 —ANo:Result o Rustég iz & ¥ A 1R % »

% Result 89 RA : — N2 M Result » REZFEQHFIRRAK o H

4@ jio::Result °

ZA Result RAGGIER LR 4R A 8 o Result RA 694 > 44T (H
€) XA AR EL T X £EAMIFF > io::Result H—Aexpect()s
PR B R B AR o e R U R — AR A4E 0 panicl It A R A e 6913
& o HHY panic! 2BREMGEFMAR > BT (RIME#8) & o

Lo REMNFAFZAMNZEAR > KRONGRF L RIFAL » TIRNAFE —ANE
2 .

[= 2K}

$ cargo build

Compiling guessing_game V0. (file:///home/you/projects/gue
ssing_game)
src/main.rs:10:5: : warning: unused result must be use
d,
src/main.rs: io::stdin().read_line(&mut guess);
N e e e e e e e e e e e e

Rust® & &A1 &A1 R1EH Result 6944 o IANE LK E jo::Result 89— MF

PhIEfE o Rust 2 IXEFARMR AR —ANTA4E1% o PR G B 7 kAL &
BEEFELTE c FEMZL  WwERINARERB L REZIF —ANFIBRAFTGE > KA1T
VAR X B AS Ty ik o 4o R BN BRI EAT 269 » KAVFHER] 89 > 1L &A1
S CELHET RGRA -

X RAH— ) TR B — 4T


http://doc.rust-lang.org/stable/std/io/type.Result.html
http://doc.rust-lang.org/stable/std/result/enum.Result.html
http://doc.rust-lang.org/stable/std/option/enum.Option.html#method.expect

("You guessed: {}'", guess);

BATH B ERNMREMANGFHSE o {3 £/ FTARNEE guess 1EH
—ANHE o WwREMNA SN (3 > RN REE S ANSE

let x ;
let y ;

("x and y: {} and {}", x, y);

T Aadir e o

EmEZ 0 BAZ—ANK o RATTWUA cargo run EATHAE 8 -

$ cargo run
Compiling guessing_game VvO. (file:///home/you/projects/gue
ssing_game)
Running “target/debug/guessing_game’
Guess the number!
Please input your guess.

You guessed:
ey | ZAFE—HHSTRT ¢ KAV TURARE RGN » Flevirirek o

R — A T

FTkR BNEAR—NDIABRT cRustiz B EFE RO EEMEIE - Kd o
Rust Hl I #2345 T — A rand crate o — &% 4" (crate) £—/ Rust X4
By, e HRMLEMET —ANM=BaEHR S EL—ADATHIITIH ° rand £—
ANEGERC B aAWINA B GARL RS 6 RA o

1% R SM4E 6L 45 Cargo #95% & o E&ZAVEA rand %5 KA ZFT > KA1 E 245
LEA1E cargo.toml © ATHE » FHAE KRB X JULT ¢


https://crates.io/crates/rand

rand="0.3.0"

Cargo.toml & [dependencies] 3% #1% [package] 3% : TAXGH AR
AT —RY > BB T — 9T o Cargotd f IR 38 9 k Fe B AR A 89 5031 &,
AR H > AR B REGIRAR o ZEZABIFF » ZEA1AT 0.3.0 A ° CargoE
FRAE LALIR A » BRE—NARBRAT A o wREMNALZREMLA 0.3.0 ° &K
1T AR =0.3.0 ° W0 REATHBZAE A ZATRARATT AR * RF RATT AL
Bl —AEBERRAK » Cargo L i B8R % m¥ o

A o JE FAFAEAT RATVRAL G LT 2 LR EZRAGGRA -

$ cargo build
Updating registry “https://github.com/rust-lang/crates.io-in
dex”
Downloading rand vO.
Downloading libc vO.
Compiling libc vO.
Compiling rand vO.
Compiling guessing_game V0. (file:///home/you/projects/gue
ssing_game)

(H R RTaaA B TR RA)

% FHemE | MERMNA T — IR H » Cargo B FFRILT AT A A B
FHIRA » CA1A& % A Crates.iof—13# 1 - Crates.io & Rust £ &8 A % P AN L &
7% Rust 0 B i AAE F 693 77 o

£ B H T2k /E » Cargo 2 & &AM189 [dependencies] T HALATRAIE XA 89
Ao ERAMFF 0 BRAEMART KNEBRHB rand > RIMNELRRT —

#r libc 89F N o ZEHA rand &#H libc T/ - A THRT BINXE » EHRiF
Bl REHEERIFRNGAE o

4o R KA1 HREAT cargo build @ RATEAFEI TR 694 -

$ cargo build


http://semver.org/lang/zh-CN/
http://doc.crates.io/crates-io.html
https://crates.io/

K4k RAME | Cargo nE RATEABMMET » HF LA CHIRBABME
TOoHUARAEZGRM— AT AL  c ZHEFHM > CAERERT - wREMNA
3T src/main.rs o B—ALPTIEMISR > REHEEBREREG > I F53 —
17

$ cargo build
Compiling guessing_game VvO. (file:///home/you/projects/gue
ssing_game)

BT VA » &A1& 75 Cargo&k 1% Z4E4T 0.3.x RAN rand » FHARERIAE R

A B A A RHAR © v0.3.8 o AR SE T—R > ve.3.9 Bk T FAH

— A EBH bug D ? BA bug AR ES » Ridde R 0.3.0 HABESHFK
AR 69w )2 2R, ?

AR A ST AR S AR R B R FHREH cargo.lock ° ZRF—KM
ZAREG IR B 89 8F 4% > Cargo AT A A &R 2 K9 A » FiEE el s 3

T cargo.lock XHE o HRAERKMEMRGR B 4% » Cargo 2=

3| cargo.lock 8944 > HAEAAE A T ORAT A RREBREARKNGITA
TIAF o MILRA T AT ERGAHME - o EH > RIS RIFE 0.3.8 EE]
KA R X EEATAE ] RATE F 09 RAG G A B A A 3k 0 Bl ST o

L&A EBEER ve.3.9 &L ?Cargo A A — 4 0 update @ EAX
RBIEA o BIFRPTA RN T RIRA o w RZ A ITAF > X B KT NS T
B o 1id s ik > Cargo R&FHE KT 0.3.0 1T 0.4.0 890RA o wRIARAR
H#HE 0.4.x * KAV FRF T EHEEH cargo.toml XA o FRAMZAH > T—K
&A1 cargo build > Cargos & # % 5l H ZH A KA1 rand K o

kTCargofr ety A S 25 ARG FBEW » FART » XAEKRNEF ZhEby—
Y1 o Cargotk & Ml & 44 B E 69 i % > JF A Rustaceanf1 T i% 5 £ g @ik % 1
LR A EYR B o

1L RATEEE R rand > XERNGT—F :


http://doc.crates.io/
http://doc.crates.io/crates-io.html

extern crate rand;

use std::io;
use rand: :Rng;

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

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

let mut guess = String::new();

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

("You guessed: {}'", guess);

F M5 —47 o IAEE L extern crate rand ° HA L [dependencies] # ¥
T rand * EAITWAA extern crate kitRustii@ A1 EL4E A E o X4 F
F—4 use rand; ° FTAZAT LA rand:: WLEMEA rand XA FEI—
7/

T—F » &AM T 5 —47 use : use rand::Rng ° HRA1—2KBEHN—47
%o FHECERK Rng EERARTA BRI o IANAERRREZ 1 7FHE L — 2k
BEHEE (traits > WAHFERR ) "9 R B L@ > mA Tiby ks i FRIA
TR « XTES@¥ > Hiktraitif 5 o

BELA RATRA G b > PR
let secret_number = rand::thread_rng().gen_range(1, ),

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



£ATA rand::thread_rng() RECRRIB—DMMAEERE G N > E1zT KA
MR PATEAZE RH - RA use rand::Rng T ° ﬁ"/\ gen_ range() 73‘7‘%31‘
B o INJRERBRAANSEK AP A MLTHLRANEF - S TR Fid
LR BIAEE 1 101 kAER—N 1 0 100 zlﬂé@%fao

BoATRARATH S TARBR T » RAEF XA TR 2 NRXRA R o F A mRER
AP EREANAMAE o EFAEKITHRERARZALATRGT |

ﬂ}

2 IRBATHAZF LR

$ cargo run
Compiling guessing_game VvO. (file:///home/you/projects/gue
ssing_game)
Running “target/debug/guessing_game’
Guess the number!
The secret number is:
Please input your guess.

You guessed:
$ cargo run
Running “target/debug/guessing_game’
Guess the number!
The secret number 1is:
Please input your guess.

You guessed:

ey L BT R AR ROV BN F WAL T o

Yo A F ]

M RMNFET fﬂ P o o ik RAT AR AT IF DM Ae [ AU o XL HRA89 T —
BAREIETREEE® TAE :



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

use rand::Rng;

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

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

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

("Please input your guess.");

let mut guess = String::new();

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

("You guessed: {}'", guess);

match guess.cmp(&secret_number) {

Ordering::Less => ("Too small!"),
Ordering::Greater => ("Too big!'"),
Ordering::Equal => ("You win!"),

BB AETG o F—AEF—/A use ° HMNELRT —4™

)i

# std::cmp::0rdering XA B|MEFART o #HE o KIASTRAEAT € ¢

match guess.cmp(&secret_number) {

Ordering::Less => ("Too small!"),
Ordering::Greater => ("Too big!"),
Ordering::Equal => ("You win!"),



omp() T VAZAEAT AL HL B B4 AR o A B R AR B A 3 -
BEEATZAT use 8 ordering £A o KA1 A —Amatchi® &7 k k€ LKL
# Ordering ° Ordering A&—/N4% (enum) ° ©A ARG

enum {
Bar,
Baz,

WL ZAE L 2 /21T Foo TTV¥AZ Foo::Bar & Foo::Baz ° &A1A :: k%
Bl — A4 2 enum TEMG L ENR o

Ordering A A H3MNTHE T E © Less ° Equal # Greater ° match &4 %%
BRA 648 > ﬂ"ﬂ:%’\ﬁ1554\?J‘nbé(31'ﬁ€'l3¥"4\“57\i” o MAK 3 A EA
89 ordering °* &A1A 3 Mg X :

match guess.cmp(&secret_number) {

Ordering::Less => ("Too small!"),
Ordering: :Greater => ("Too big!'"),
Ordering::Equal => ("You win!'"),

WwREAL Less * KA4TH Too small! ° %2R EAE Greater * Too big! °
M4 R Equal ° You win! ° match E#&93EFA M » H EAE Rust #4271k
A o

RAERINI BN L FREEFIES » BR o (ERATIKK -


http://doc.rust-lang.org/stable/std/cmp/enum.Ordering.html

$ cargo build
Compiling guessing_game VvO. (file:///home/you/projects/gue
ssing_game)
src/main.rs:28:21: : error: mismatched types:
expected "&collections::string::String’,
found & °
(expected struct "collections::string::String’,
found integral variable) [E0308]
src/main.rs: match guess.cmp(&secret_number) {

error: aborting due to previous error
Could not compile “guessing_game .
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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(l, 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 small!"),
Ordering::Greater => println!("Too big!'"),
Ordering::Equal => println!("You win!"),
3
b
6y 34TR

let guess: u32 = guess.trim().parse()
.expect("Please type a number!");
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guess.trim().parse()
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$ cargo run
Compiling guessing_game VO. (file:///home/you/projects/gue
ssing_game)
Running "target/guessing_game’
Guess the number!
The secret number is:
Please input your guess.

You guessed:
Too big!


http://doc.rust-lang.org/stable/std/primitive.str.html#method.parse
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extern crate rand;
use std::io;
use std::cmp::0rdering;

use rand::Rng;

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

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

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

loop {

("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!");

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

match guess.cmp(&secret_number) {

Ordering::Less => ("Too small!"),
Ordering::Greater => ("Too big!"),
Ordering::Equal => ("You win!"),
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$ cargo run

Compiling guessing_game VvO. (file:///home/you/projects/gue

ssing_game)

Running “target/guessing_game’

Guess the number!

The secret number is:

Please input your guess.

You guessed:
Too small!

Please input your guess.

You guessed:
Too big!

Please input your guess.

You guessed:
You win!

Please input your guess.

quit

thread '<main>' panicked at 'Please type a number!'
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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(l, 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 => printin!("Too big!"),
Ordering::Equal = {
println!("You win!");
break;
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extern crate rand;

use std::io;
use std::cmp::0rdering;
use rand: :Rng;

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

let secret_number = rand::thread_rng().gen_range(Z,

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

loop {
("Please input your guess.");

let mut guess = String::new();

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

let guess: u32 = match guess.trim().parse() {
(num) => num,
(_) => continue,

i

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

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

)i
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let guess: u32 = match guess.trim().parse() {
(num) => num,
(_) => continue,

iy

AR AT RAR LIRS 123000 A% 20 B o L /L 38 45 4%7 > A i
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$ cargo run
Compiling guessing_game V0. (file:///home/you/projects/gue
ssing_game)
Running “target/guessing_game"
Guess the number!
The secret number 1is:
Please input your guess.

You guessed:
Too small!
Please input your guess.

You guessed:

Too big!

Please input your guess.
foo

Please input your guess.

You guessed:
You win!
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extern crate rand;

use std::io;
use std::cmp::0rdering;
use rand: :Rng;

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

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

loop {
("Please input your guess.");

let mut guess = String::new();

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

let guess: u32 = match guess.trim().parse() {
(num) => num,
(_) => continue,

3
("You guessed: {}'", guess);

match guess.cmp(&secret_number) {

Ordering::Less => ("Too small!"),
> ("Too big!"),
Ordering::Equal = {

Ordering: :Greater

("You win!");
break;
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https://github.com/rust-lang/rust/blob/stable/src/doc/book/dining-philosophers.md
http://www.usingcsp.com/cspbook.pdf

4. FER 4TI SRt EFHE LT
5. ¥E X5 AWK FREFHN LT
6. © o PHIANLTHEEAT » FTERALET (EXA@) |

AR T AT VAR R o e 202 F RATH &A1 8 TR Ip ik o Ik > 1EK
14 # A cargo GIEZ—ANHFHAA

$ ~/projects
$ cargo new dining_philosophers --bin
$ dining_philosophers

MAE BT A PR H#AATERT o 1 &RAVE src/main.rs FPUH ZREA4 ¢

struct Philosopher {
name: ,

impl Philosopher {
fn new(name: &str) -> Philosopher {
Philosopher {
name: name.to_string(),

}

}
}
fn main() {

let p1 = Philosopher::new("Judith Butler"); /] EHE R
W B4

let p2 = Philosopher::new("Gilles Deleuze"); /] EHREE
R e ik

let p3 = Philosopher::new("Karl Marx"); // FHiE:F
5%

let p4 = Philosopher::new("Emma Goldman'); /] EHRE R
BRI R

let p5 = Philosopher::new("Michel Foucault"); // EHE K
B AR A AT

}
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# struct Philosopher {
# name: ,
# }
impl Philosopher {
fn (name: &str) -> Philosopher {
Philosopher {
name: name.to_string(),

impl ¥RiE&A1AE Philosopher L@ U7k o EZXAFIFF » AT LT —4™
B onew B9“XRERKE o FH—ATH ARG I

# struct Philosopher {

# name: ,

# }

# impl Philosopher {

fn (name: &str) -> Philosopher {
# Philosopher {

# name: name.to_string(),
# }

# }

# }

EIKRBRT =A% name ° &str A c XL F—AFHBNIH - €&
T —A#&A1 Philosopher % MjiR&9FE4H] o



# struct Philosopher {
# name: ,
# }
# impl Philosopher {
# fn (name: &str) -> Philosopher {
Philosopher {
name: name.to_string(),

b
# }
# }

LAE T —/#89 Philosopher @ #4289 name % E 4 &A189 name K%k o R
A5 2R RARMNEECLEDEAT .to_string() ° X¥AIE—
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fi1 Philosopher & name FH&JEA o
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}

#
#
#
#
#
#
#
#
#
#
# }
#

fn main() {

let
let
let
let
let

name:

pl
p2
p3
p4
pS

struct Philosopher {

I4

impl Philosopher {
fn new(name: &str)
Philosopher {

name: name

Philosopher:
Philosopher:
Philosopher:
Philosopher:
Philosopher:

-> Philosopher {

inew("

inew("

inew("

inew("

tnew("

.to_string(),

Judith Butler");
Gilles Deleuze");
Karl Marx"),

Emma Goldman");
Michel Foucault");

BE > EMNCET SAFHYFXNLTEHNL o LRRREZANEA > FIRTAH
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e A AT AR A

# struct Philosopher {

# name:

# }

fn main() {
let p1
let p2
let p3
let p4
let p5

¥

l4

Philosopher
Philosopher
Philosopher
Philosopher
Philosopher

WAL G TR

e N e N e N

name .
name .
name .
name .
name .

L new() ¥k B FHALKRIG AR

"Judith Butler".to_string() };
"Gilles Deleuze".to_string() };
"Karl Marx".to_string() };
"Emma Goldman".to_string() };
"Michel Foucault".to_string() }
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struct Philosopher {
name: ,

impl Philosopher {
fn new(name: &str) -> Philosopher {
Philosopher {
name: name.to_string(),

fn eat(&self) {
("{} is done eating.", self.name);

}
}
fn main() {
let philosophers = [
Philosopher: :new("Judith Butler'),
Philosopher::new("Gilles Deleuze"),
Philosopher: :new("Karl Marx'"),
Philosopher: :new("Emma Goldman"),
Philosopher: :new(''"Michel Foucault"),
17
for p in &philosophers {
p.eat();
}
}

L&AV LA A main() c GHEABINY Y ZRESABRIN T ERNE > ARENA
AR E T —A Vec<T> ° Vec<T> ™ —Avector’ » €& — N3 kg
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fn (&self) {
("{} is done eating.", self.name);

£ Rust > 7 EXRI— self K o BRAAMHZ eat() £A—AF &
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Judith Butler is done eating.
Gilles Deleuze is done eating.
Karl Marx is done eating.

Emma Goldman is done eating.
Michel Foucault is done eating.
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use std::thread;
use std::time::Duration;

struct Philosopher {

name: ,

impl Philosopher {
fn new(name: &str) -> Philosopher {
Philosopher {
name: name.to_string(),

fn eat(&self) {
("{} is eating.", self.name);

thread: :sleep(Duration::from_millis( ));

("{} is done eating.", self.name);

}
3
fn main() {
let philosophers = [
Philosopher: :new("Judith Butler'),
Philosopher::new("Gilles Deleuze"),
Philosopher: :new("Karl Marx'"),
Philosopher: :new("Emma Goldman"),
Philosopher: :new("Michel Foucault"),
17
for p in &philosophers {
p.eat();
}
}
AA =% IRV KA o



use std::thread;

use &L ARG AAERA IR o KA1EF464E AAFMEE ) thread 3k » FIAKRMNF

£ use ® o

fn (&self) {
("{} is eating.", self.name);

thread: :sleep(Duration::from_millis( ));

("{} is done eating.", self.name);

A BANATER B R & > A—A sleep £FH o ZABENY 2 Rer@egat g o

£

Yo RAREATEANLF » MR ZEABNENY FRRRBLE

Judith Butler is eating.

Judith Butler is done eating.
Gilles Deleuze is eating.
Gilles Deleuze is done eating.
Karl Marx is eating.

Karl Marx is done eating.

Emma Goldman is eating.

Emma Goldman is done eating.
Michel Foucault is eating.
Michel Foucault is done eating.

WHRT | RAVEE]T o XA —ADFEA RN EFRERARTHLLE » mE AL
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use std::thread;
use std::time: :Duration;

struct Philosopher {
name: ,



impl Philosopher {
fn new(name: &str) -> Philosopher {
Philosopher {
name: name.to_string(),

fn eat(&self) {
("{} is eating.", self.name);

thread: :sleep(Duration: :from_millis( ));

("{} is done eating.", self.name);

fn main() {
let philosophers [
Philosopher: :new("Judith Butler'"),
Philosopher::new("Gilles Deleuze"),

Philosopher: :new("Karl Marx'"),
Philosopher: :new("Emma Goldman"),
Philosopher: :new("Michel Foucault"),

17
let handles: <_> = philosophers.into_iter().map(|p| {
thread: :spawn(move || {
p.eat();
1)

}).collect();

for h in handles {
h.join().unwrap();
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let handles: <_> = philosophers.into_iter().map(|p| {
thread: :spawn(move || {
p.eat();
1)

}).collect();
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let handles: < > =

EAMNINANT —A#FH G E » 4 handles ° ZAMAZXANE FH A KK Q| E— &
A BAL » LB AR E — LT LB R RIERNIER CI1GITH - AR E
BNFEIXNERAERAE B —ANBRNZIBEANBHEA o _ Z—AXA E{5
oo RAAE LW handles £— 2K B vector ° R RustiR B T % A8 & I, L &
pio Bl

philosophers.into_iter().map(|p| {

BRI TH 2RI EFLEL EREA into_iter() ° ERIET — PR E KRR
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thread: :spawn(move || {
p.eat();
})

B AF XK AENHT o thread::spawn RIL—/H OAF A S I E — M EAE
PATEAR o AR AFRZ—NFGIR1E 0 move » REAHARZXANHA LK 2 RK
CRBOGEGPT A A o 2218 map R%H) p TE o
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}).collect();
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for h in handles {
h.join().unwrap();

£ main() MER > £iMNwh Lot AL AR join() » EAHREHRITE
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Judith Butler 1is eating.

Gilles Deleuze is eating.

Karl Marx is eating.

Emma Goldman is eating.

Michel Foucault is eating.
Judith Butler is done eating.
Gilles Deleuze is done eating.
Karl Marx is done eating.

Emma Goldman is done eating.
Michel Foucault is done eating.
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use std::sync::Mutex;

struct Table {
forks: <Mutex<()>>,

XA~ Table A —A~ Mutex #vector > —MNEFHi A& —NEHRF RO FTE  —RA
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use std::thread;
use std::time::Duration;
use std::sync::{Mutex, Arc};

struct Philosopher {
name: ,
left: usize,
right: usize,

impl Philosopher {
fn (name: &str, left: usize, right: usize) -> Philosopher

Philosopher {
name: name.to_string(),
left: left,
right: right,

fn (&self, table: &Table) {
let _left = table.forks[self.left].lock().unwrap();
thread: :sleep(Duration::from_millis( ));
let _right = table.forks[self.right].lock().unwrap();

("{} is eating.", self.name);



thread: :sleep(Duration::from_millis( ));

("{} is done eating.", self.name);

}
}
struct Table {
forks: <Mutex<()>>,
}
fn main() {
let table = Arc::new(Table { forks: [

Mutex::new(()),
Mutex::new(()),
Mutex::new(()),
Mutex::new(()),
Mutex::new(()),

13);

let philosophers = [
Philosopher::new("Judith Butler", 0, 1),
Philosopher::new("Gilles Deleuze", 1, 2),
Philosopher: :new("Karl Marx", 2, 3),
Philosopher::new("Emma Goldman', 3, 4),
Philosopher: :new("Michel Foucault", 0, 4),

1;

let handles: <_> = philosophers.into_iter().map(|p]| {
let table = table.clone();

thread: :spawn(move || {
p.eat(&table);

1)
}).collect();

for h in handles {
h.join().unwrap();
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use std::sync::{Mutex, Arc};

EA1ERE] std::sync PG FH—ANEH  Arc<T> o EA1E A BB FF m fiF
o

struct Philosopher {
name: ,
left: usize,
right: usize,

EAEE £ KA1 Philosopher T E ZHFHK - AT ZRIGMA Ml L
Fri—AEEF —AEETF o BB A usize RERTEN » BACAEMLRE
vector 89 & 1 89 KA o XA AMEG 2L KA Table ¥4 forks #9 &3] o

fn (name: &str, left: usize, right: usize) -> Philosopher {
Philosopher {
name: name.to_string(),
left: left,
right: right,

RARNEEHZZXE left o right 894 > FTAKRIEEN A E] new() Z °



fn (&self, table: &Table) {
let _left = table.forks[self.left].lock().unwrap();
thread: :sleep(Duration::from_millis( ));
let _right = table.forks[self.right].lock().unwrap();

("{} is eating.", self.name);
thread: :sleep(Duration::from_millis( ));

("{} is done eating.", self.name);

BAVAE AANFAT o KAV T —AN%54 > table ° &A1 F Table # LT 7|
ko AR self.left #= self.right k7 F4FE & 71428 69 LF o X1k HKA
R R IIMLE 8 Mutex o FEEMN AL EREAA lock() ° R ZJF4 A ATE £
BTG RNKEEEEINCTHAL « NELF—RLTHERK F L
FEAXZAEA T —A thread::sleep * B A EAe LF LR HF 1L LB TR
8 o

lock() THAKK > MBWREEKRT » KMNBZRFHF - EZXMITFTF 0 &
AT Re R A 09451% A “95 4 T (poisoned) " R AT % &AL LA 4169 B Bt
BARRRT c AAZTIRZALE » FTARIMAR AL unwrap() °©

RIERIG TR B — AR EE  RINPLEERA _left F# _right ° A4
TRI% ? 4578 o KAV FAT B A P UL AL EAE o BRIV B EZRILE o Ak o
Rust4 & KA1 A4S A X ®fE o 3B 4E A T XA > &A1& VFRustiZ £ &A1& B
B BECH AT A —EL

ARG AREHAR 2458 » XAk _left A7 _right HAERARE R L > Ahag o

let table = Arc::new(Table { forks: [
Mutex::new(()),
Mutex::new(()),
Mutex::new(()),
Mutex::new(()),
Mutex::new(()),

13);


http://doc.rust-lang.org/nightly/std/sync/struct.Mutex.html#poisoning

#T %k £ main() F o RMQIET —4#1 Table H3EE£—

A Arc<T> P e farc’RERR T AT s A BLENEEE ZAKBEEEZERN
# Table ° HABRMNEZ T 5l AH#HL¥ Kk ML EANEBLE R E2RK
9‘ o

let philosophers = [
Philosopher::new("Judith Butler", 0, 1),
Philosopher::new("Gilles Deleuze", 1, 2),
Philosopher: :new("Karl Marx", 2, 3),

/ )l

Philosopher::new("Michel Foucault", 0, 4),

Philosopher: :new("Emma Goldman",

1;

FAVE BA4FE KD left Fo right 8942 & A149 Philosopher 18943 &
e FAHBRERH— Ny » FHZFEFTER - wREAKCHESX » €1k
BIRAZESN - RER-BITRZER 4 » 0 A5 %K » FERMNNA

T 0 4 BFFERATHERH : KNHYZEXFA-ANLEMT | LAMR
B REG— A7k FAERER > R EGT ko

let handles: <_> = philosophers.into_iter().map(|p| {
let table = table.clone();

thread: :spawn(move || {
p.eat(&table);

1)
}).collect();

&G » £ map() / collect() PEIRF » &KAT1IA

Fl table.clone() ° Arc<T> &) clone() Z &M k¥Eh 3l Atk » mI e HHA
ERE > BRI - REEZZFBN X ERATAIA—AF709 table B9FFE > M
HERGEEEG—A o LEFRALEBRTEERRAANTE L FIE o

WX RANORFRIAT | EMRA -2 R ALY ZRERE > Aiks
FERAR XA S o



Gilles Deleuze is eating.

Emma Goldman is eating.

Emma Goldman is done eating.
Gilles Deleuze is done eating.
Judith Butler is eating.

Karl Marx is eating.

Judith Butler is done eating.
Michel Foucault is eating.

Karl Marx is done eating.
Michel Foucault is done eating.

AE | RARUStEIL T — A2 -89 H & P4 -



H 415 F F 69 Rust

rust-inside-other-languages.md
commit 024aa9a345e92aa1926517c4d9b16bd83e74c10d

7 1.7.0-stable =¥ X327 » RN BETRTELA N2 » LERMNY
ARG o

EA BN FE=ZARE » EMNATRF-ATARTRUSIIRBE GG @ )5
Ji 09 35 470G o

EF RSB %1’1‘]%%%{&% REWRAZIES o TR RAZESH TGS A= 55
Ao m—A %15 aifiﬂ:%ﬁ%/ﬁ%&éﬁ%tﬁ% s 0 AR R e AR R E 0 S
CAR ERIG R R R bR A2 S o

—N3EEE L 6n%%&z%&%aﬁﬁﬁ%kﬁﬁ AR A o E KW A
Jl—AE g8y &#Tiﬁk%&ﬁmi?ﬁ%wa%~Aﬁ 8 A48T 89 7]

%°ﬁ7%%%%k4ﬁﬂ’bm& T—AMACHREHRSRG ARG » REHEE R
BRIEE R G GRAEACKRE o X — AN HfdE 0 BEE B AFFI -

Rust 2T A MA@ X FFl: €T AR EMBEACKD » mELEXEZM > T4
TURLEGECEHAEM o 5 Rust 22 35 B el Ae & B 247 £ R4 » X4k
Rust A — A SR EZHm AL iE T P ARBE - INGE 06958 RagiE %k o

Lﬁ~4é@%&fﬁﬂ%%*ﬁﬁ¢ﬁ%$%%imﬁﬁozﬁﬁﬁ~%’ﬁm
S EZANRFEOFFIURS] > @ 3 M F > 9 5/ Ruby ° Python #= JavaScript
$ o

|e] =2

Hik% T EH B BT TAREE » AR ENKEEHF— Rust AL LB 5 A A5
13 8945 F © AT E A AR o

BBiEZT AT —BM BEFRERE ARLTRERL B ZELZ@E X
% A2 A iE F 2R A9 E S P 0 BT KINATA o A BHEIL AR S BodF 89 %%
Fo AR HEEBRACE BRI » RN TRAZHRENE AL RE LD R
T RAE R B APt L RA o


https://github.com/rust-lang/rust/blob/stable/src/doc/book/rust-inside-other-languages.md

Fo RS BETHANEMRERS (GIL) " CARSEATRATHE - XA
B0 % LT ARAR R &ﬁ &% ﬁw% » it g TRH T R BT vl 47 69 TAE 84
¥EF o XE—NMER @G A o

ATBBPZXALT@ > RINNBLUNE—ANKRELAZIARFT @GR B o BAHRXNHFRE
) ERustik AB| iz S P > AR A T » KA —ANILEAH]F ¢

B 10N EAL o EHEANZRET » M1 F|5007 c £ HI10NBALLE G » 3T
Fr“done” °

K% 500 7 AT R T @A o X T — A5 T 49 Ruby KA :

threads = []

.times do
threads << .new do
count =

.times do
count +=
end

count
end
end

threads.each do |t]

puts "Thread finished with count=#{t.value}"
end
puts "done!"

ZIREBATRE AT - 9?1\34;—*/\4%‘@ JUAP4F 69 805 o TR d s 69 24 e & - AR
T A6 FH 23 R B BEAFT o

T

ERGAAT » BTN TR 2.156 B o HF A > &g%ggm_‘ﬁtg\ﬁ%ml
A% top P KTUABCRATROGNE 6 — M o X& GIL £ALNER o

BAREHE RN O o ARTTAB RS PG I E R F a9 R AEARNL
TR NG BAR » B e — LG ERRRRE— LT PFGTH o



—/~Rust/E

L XA ARustE 5 XA o B % s ik &A1 A Cargof| 2—M#77 B -

$ cargo new embed
$ embed

EAF2 )7 ERust P IRAF 5

use std::thread;

fn O {
let handles: <> = (0..10).map(|_] {
thread: :spawn(|]| {
let mut x = 0;
for _ in o.. {
X +=
}
X
1)

}).collect();

for h in handles {
("Thread finished with count={}",
h.join().map_err(|_| "Could not join a thread!").unwrap(

));

— R AL T 48 5 A @ 89 45] F R o KAEBFH T 104 &2 > eIk E 3 —

A~ handles M EF o £H AL EL » KAVEIR 500 7K » FHHERE _x m—o

G BAVR T HEANEA o

KmI e » AL —ANRust &> mBECHEAZBEEFTUAINCPRAAG AT o ko R
MAERMNZRENN GBS PHBEZIANE » ZFFREIMF - KNARFHEAANDGERT

KNG B AR > B — ARG R EATRAG 89



pub extern fn () {

ﬁﬂ‘]%‘?)ﬁi@éﬁU"/\iﬁﬁ(]&:‘Ti » no_mangle ° ZMREIET —/Rustk > RIFSLSE
MBS R R LA o X AWM R AABET Zf\ﬁﬁiﬁﬁ WHE o R AT B E R
9% % 38 ho {7 18 ] 3% ﬁbu%’( ?UI] FREELZI2M o BABBEFEC XA -

A—ANTALAE pub extern © pub TR A XA R EE B WA SN A
7 extern WER ZAKCHM - X LT | A E S 691525

BAVE B B = F RS EKATE9 cargo.toml 89— A% T o f£ KA B
B2 A

name = "embed"
crate-type = ["dylib"]

XA FRuUstERANN B EZG RN ERIFHA— R EGTH B E o Kk » Rust piFH —
A4rlib” » — A Rust 4F € 8945 = °

AL AR EARE

$ cargo build --release
Compiling embed vO. (file:///home/steve/src/embed)

#4124 T cargo build --release * BATIH THRALHATHE o RATAEIEEAR
AT | AR AL target/release R E|#r o9& :

$ 1ls target/release/
build deps examples libembed.so native

ARAS libembed.so SRAKRMGEZAA (A ) "&E o KRATTUABIETACE 495
BEAZRZEAIH | A ZETHA embed.dll (Microsoft Windows)
% libembed.dylib (Mac OS X)’» AT RE&-F& o

RNAXNBET KA149 Rust & » 1ERATE Ruby FAEAE o



Ruby
A HA1EGR B FATF—A embed.rb A o H3& 24 :
require 'ffi’'
module
extend
ffi_lib 'target/release/libembed.so'
attach_function :process, [], :void
end

.process

puts 'done!'

B RATTAEATZ A » BN FRLE ffi gem :

$ gem install ffi
Fetching: ffi- .8.gem ( %)

Building native extensions. This could take a while...

Successfully installed ffi-

Parsing documentation for ffi-

Installing ri documentation for ffi-

Done installing documentation for ffi after seconds
gem installed

s BATT VA ZRIEBAT



$ ruby embed.rb

Thread finished with count=
Thread finished with count=
Thread finished with count=
Thread finished with count=
Thread finished with count=
Thread finished with count=
Thread finished with count=
Thread finished with count=
Thread finished with count=
Thread finished with count=
done!

done!

$

ke o KRB | ERALT > €HFT 0.086 # 0 fF L4 Ruby ATE 69 2
A o IERAI AT T &ATE9 Ruby KA

require 'ffi'

BARRMNER ffi gem o ZIERATT X4 C E—#H 4L H Rust #9310 o

module
extend
ffi_lib 'target/release/libembed.so'

Hello #E3AM A kM EZE MR E REk o £HF » K41 extend L&
8 FFI::Library #3 > HF AR ffi_lib B ENGHEE o BI4E% K
ME G #E > CARMNIA LKL » £ target/release/libembed.so °

attach_function :process, [], :void

attach_function 7 & # ffi gem#E# o €A kL KMTRust process() &
#FRubyF Rl % &4k o B4 process() &AL » HFASHLE—INEHka - #
HAACLEHREME » £4F#% void EAREH S5 -



.process

X A& FZIRRust A o &4149 module #= attach function AR LEELE T IR
¥ o eAARE—MRuby Rk 0 Fid € FEEFARust !

puts 'done!'

wJe s BARMNEANRB GER > EN4TH done!

RTRAALAS | R ERNERNY » R METEARME  FARNFRTRS®
#H o

#TF k& 0 £ &ATKRX Python !

Python

EZANE FFRE— embed.py * HFH AL
from ctypes import cdll
lib = cdll.LoadLibrary("target/release/libembed.so")
lib.process()

print("done!")

EEFHET | KAUMER ctypes BIRE) cdll ° LB A— AR
9 LoadLibrary ° ARG &RT AWM process() °

ERWAEG > ZEHT 0.017 # o EF k|

Node.js

Node # T~ A& —MiE 3 » it B AT € AR %% JavaScript B 476 AL 6y 23, o

A 74 Node P #47 FFl» BABRIN FR 2 REX/NE ¢



$ npm install ffi

REZE o BNETUERAET -

var ffi ('ffi');

var 1lib ffi.Library('target/release/libembed', {

"'process': ['void', []]

+);

lib.process();

.log("done!");

1 A A 5k b Python 89 %] F £ 44 Ruby 89 %] F o &A1& A Ffi kKR

B ffi.Library() @ &N BE - £01F 2470 K409 R D185 4 3
& > BATEREYvoid” » Fr— AN ERKRAERAERA S LK o XA > AT LRAM € HF
PLER o

EROAAZE X2 0.002 # Rk o
R

o fRAT L > RERIRAE AR £ 09 0 SR REARES RAVT A o EFFFIFT
AT R S tm¥ o



15 i%FriE L
syntax-and-semantics.md
commit 3a6dbb30a21be8d237055479af613e30415b0c56
R —3 N Rust ¥ 9389 0 g — Ml o
WwRIFAEZ ARG EGE] Rust M5 HERE—3R5 KB RKH B o

REIPALIART =AM ERBE O 5E » P Ae RARH R L CRAZF R — Lk
H AP AR > AR AL 3 B 3K B — AR o


https://github.com/rust-lang/rust/blob/stable/src/doc/book/syntax-and-semantics.md

TERL

variable-bindings.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

FE s FH— 4 “Hello World” Rust #2740 T T 248 € o 9% — i g8 € 3] —
AMBFEE  BRTAEZGERARN o Lot HA RS A— AR+ BRH :

fn main() {
let x = 5;

LEHENGFERHE L fn main() { A ARTK » AAZERNEELE o e REA
—BEI R BRAEET main() R MEAEZEABTRE o TN REFE—A

442 o
tie A
# X, (Patterns)
LEHF%ESTP > AT E o A Rust T E4 T H — L RE 35402 4k o 4]
do let AR R EMZ AR AR E—ATEE - XERE RN TAZA
5

let (x, y) = (1, 2);

BERINMERRRABTEE x 421y BL2R2BEIEFERRK FHLAD TP
HETCHHEYy  c ENAELERELIRGE s FUBTRERERRATINET
HATT o

XA 2/ (Type annotations)
Rust £— 4 & £ M85 + & ERE RITE B AL AN EEH LD « ALK

15 — BT A %R F LR 7 4789 » RustA — X B BT 6 2h 48 o 4o R € AEHHIN
BAAMARA » Rust T &F &R A#AMIG & o


https://github.com/rust-lang/rust/blob/master/src/doc/book/variable-bindings.md

HWBE > BNELT A LXMW - RUEBEEA—-AFF (@)

o
B

let x: 132 =

o BRI E AR FZRF L HE 4T R ZKBR x YA i32 £ >
CHMEZL 5 7o

BRI Fd A BE x RE-ARENHFFTER -Rust FH % TRGRAE
FREA o 1 FAROREAFTERR u FROREARFTE 4 - TrRa¥ER
K& 82160 3247 64 1% ©

EZIEHBITFF » BNTRAEZBEFPEALTERAY o 4] FTAARBEH

fn () {
let x =

4

EEIERA let R XA RUAGIEE o WA Rust KA F RE AR KERE o I
TRAE RS X 2R IR IE A Rust W65 4+ 2 £A o

T %M (Mutability )

BT RKIANAERT T8 (immutable) o T @89 RA % 48 4%

let x = 5;
X = ;
B TT4%

error: re-assignment of immutable variable “x°
X = 10;

o RARE—ANG LT T8 » &K mut



let mut x = 5;
X = ;

Fob— A AR A S R T % 89 0 R HATT R — A Rust 8 2% B 4 &
BRE A RRAAEA nut > BIEBAHRE > e EREET —4
R A AT AL AL M o o RIPRIRIAET £ » ik B T THE A
o JoRIRAEBERTE » BASFLEERE oA nut o

Pod

REBRTEREA - L CHFL » FEIXFAINFAEZG T RTLEAR - RIKL >
RERTUAEE X EXT R E » H HXALE Rust 7w 2R o Bt ot > A0 > 7T
TE AT R FTARXF TR ZMEILE -

e

w448 (Initializing bindings )

Rust T XA A — AR THRECEZN @ : P2 RETVER CZATLM
AL o

L EATZRX—T o K148 src/main.rs 15& A 4T :

fn O {
let x: 132;

("Hello world!");

R VAR cargo build #4EHEE - C€RALH HHello, world!” » TR &4F
B — AL

Compiling hello_world v0.0.1 (file:///home/you/projects/hello
_world)
src/main.rs:2:9: 2:10 warning: unused variable: “x°, #[warn(unus
ed_variable)] on by default

src/main.rs:2 let x: i32;
N



Rust & & &A1 A4 T

MNEFHE R RAEINAEARA T E
’ §;¢Hit;ﬁ"ﬁ%-f o JEERATIR—T o 15 AR 4 T

 EETA - 4

{3 x);

w0 he RAREE I ABAE A x
fn O {
let x: 132;
("The value of x is:
}
B Z2RMBEE o RAFR — MR

$ cargo build

Compiling hello_world vO.
_world)
src/main.rs: error:
able: “x°

src/main.rs:

println!("The value of x is:

(file:///home/you/projects/hello

use of possibly uninitialized vari

{3

X);
N

expansion site

note: in expansion of format_args!
<std macros>: note:
<std macros>: note:

src/main.rs: note:

error:
Could not compile

Rust £ R & RAMEA —NRA Z 1
Am®| println! FHAZE -

e RIWmBOFRE T O

moustaches » ANF#) )
interpolation) &—A~THEM A% K5 o
T RBEAE A x 0 REATRAMN

BIEAN x B94E o

in expansion of println!
expansion site

aborting due to previous error

“hello_world" .

ALY FE A o T Sk 0 TERAT S — T &A1

Lot kIEF ({} 0 —HARIANAM o o (FiE
» Rustif 48 & A 4 36 Ak 89 % R o

FiF B ¥ (String
s REEFHE FIHEAM o KA1 E—A4i2
18 5 i ko R A4 3% 45 R FAe

FE)HE s do RARBAE S N5 L0998 o

LIRARE T RIEFTHIE » Rust &%
RABYS © i m b5k » B4 % vhon o] 4
FITER o

/

KEEEOEBRE TR ELGHE - R

WiE o B RN RBFRUMS RN, B


http://doc.rust-lang.org/std/fmt/

£ R A= 1%.#. (Scope and shadowing)

IEEMNEEHE o TEIHTH —AMERA B - IR A] R A E RN E LT 5
o —ABRE—AWH { Fo } BEGEGES c RFRT AL | ET@H TP
ENZXLTAANZTEHRT » x Fo y > AL T RRAMERRT o x TE fn
main() {} BRFHEIFFE > @y RELE RN G

fn main() {
let x: 132 = ;
{
let y: 132 = 3;
("The value of x is {} and value of y is {}", X,

y);

("The value of x is {} and value of y is {}", X, Yy);
// This won't work

}
(| —

%—A~ println! % £47%7“The value of x is 17 and the value of y is 3" » R if &
MHFRBIFRS 0 BAZ=A printlnt FREEZF y 89 RAC LR EAN
R BF o A0 R EAT B 4o T 4545 -



$ cargo build
Compiling hello v0.1.0 (file:///home/you/projects/hello_world
)
main.rs:7:62: 7:63 error: unresolved name 'y . Did you mean X ?
[E0425]
main.rs:7/ println!("The value of x is {} and value of y is {
", X, y); // This won't work

N

note: in expansion of format_args!

<std macros>:2:25: 2:56 note: expansion site

<std macros>:1:1: 2:62 note: in expansion of print!

<std macros>:3:1: 3:54 note: expansion site

<std macros>:1:1: 3:58 note: in expansion of println!
main.rs:7:5: 7:65 note: expansion site

main.rs:7:62: 7:63 help: run "rustc --explain EQ425° to see a de
tailed explanation

error: aborting due to previous error

Could not compile "hello .

To learn more, run the command again with --verbose.

%ok BETOARIEH o K ERA —AUE B P T R — 1 AR LS S8 %
FHRHLBAT— AT EHNT :

let x: 132 = 8;

{
println!("{}", x); // Prints "8"
let x = 12;
println!("{}", x); // Prints "12"
¥

println!'("{3}", x); // Prints "8"
let x = 42;
printIn!("{}", x); // Prints "42"

BBATERTTRAEARN—KEFTGR@MENR > FEIRMNIANAFREZRTE
R TR S - AL P — BBRAFRNEST —MEA TR EAR - &
AT AR — AU 0 T Tk



Rust B 7 2X42 F Uik

let mut x: 132 = 1;

X =17;

let x = x; // x is now immutable and is bound to 7

let y = 4;

let y = "I can also be bound to text!"; // y is now of a differe
nt type

87



% 3
functions.md
commit 6ba952020fbc91bad64be1eal0650bfba52e6aab4

fn main() {
b

X R A A L6 REE I o SRR RN ATREI G > fn AT BE—-ANMRI 5
MR AELF » —NEFTAARXRPEA S REL—x RIEFTKREZFIR - TaE
A= foo MR :

fn foo() {
3

N

A8 2K 5B ZHE R 2 T @/ R BAT I — A 4F
fn print_number(x: 132) {
("x is: {}", Xx);
T@aA—MERAT print_number R8T EGRES

fn main() {
print_number(5);

fn print_number(x: 132) {

("x is: {}", x);

e iR AT 0 HEHAE let FUAFFAAM 5L LT 5 Ahn ELREA o


https://github.com/rust-lang/rust/blob/master/src/doc/book/functions.md

ToAE—NZEGRET » AN AT LR

fn O {
print_sum(5, 6);
}
fn (x: 132, y: 132) {
"sum is: {}", X +vVy);
}

‘ﬁ
Il

LR KA KA > REZRNET RS AN
5 let KF] s fRoLRA RS L F ALY o T oA H R

fn (x, y) {
"sum is: {}", X +vVy);
}
R4 k4T 4o T 457
expected one of !, ":°, or '@, found )"

fn print_number(x, y) {

B A—ANA BA LT RE o BI{E 1R Haskell XA 69 5895 A2 P BT 69155 > 72
B KR AL 22 AR A — A AR B o RATINA BPAR A VR A2 R R P 4T > A
ZRAREF AL o LE—NERBTE LA 69 R4 T4 o

Yo REMNE—ADREER ? T @EANSRJFE—NEL I —

fn (x: 132) -> 132 {

Rust R LR —ME » A ELGREFZLE-ATRGEEFARY » €T
T (- ) BR—AKRTFT (>) -



fn (x: i32) -> i32 {

error: not all control paths return a value
fn add_one(x: i32) -> i32 {

X + 1;
¥
help: consider removing this semicolon:
X + 1;
N

ZHHET X T Rust AR &G - €2—METREXNEZT AT H5E
CATREFTAS T EZT AR o AN @LHMXE o

&R& A VS &9

Rust 22— MEATREXNGIES c RAARMHEG > R —MALREK o

A XHH 2R HIR? KRB —AME > @& 2 o Xk LA+ 238 ZHKA
AR TR YR 512 MRS —AME R 1 x + 1; B4 FRBE—AMA - Rust A
AAR RGBS (“FRE GG R R R RNEG c ERG— R ERZ X o KA Litb
TAIEES o

E—%BEP s REHE TS A— A KA X > FARAGEE S © l40 Ruby

X =y =

&Ko £ Rust 7 > & let JIA—MPEHATE—AREX > TOHRG 2”4
—AMNRAF R 4K

let x = (let y = 5);



BERLRANEBEMLAANRERNG AL A let REAB—AIEG TA
— AR ¢

EERBE—NCEPEINEE (Fldo> y =5 ) HE—PREX > FEEH
(BW) WEHFERHNAR o FRELCIEST FRLE GBI ECRGE (Hlde > AT E0
Bl FF45 5 ) o £ Rust P RAAGGE A —NETLA ()

let mut y = 5;

let x = (y = 6);

Rust % —##i8 ) £ Rk KB 6 - €8 B 89 RIEMRA XL AE G o £ LEIRR
T o Rust BANEEGBERLCES - LHRAREMRATFTRYBEN KA - L&
A RustA R RRBRF L CRA Y THUABEGLERNYES » FLEE2E ST
& A U — AT 1R A& 3169 Rust KA o

AR AR ILF 0PI RAF DR ? RCERITET » AREREF :

fn (x: 132) -> 132 {

NG HFHFEHRECRE—A 132 » TEHFH—A9F > €4RBE—4 () - Rust
TR X THRRAERMNAZY s AERNZI AL EPEURNERS>S ©

2 Fi& = (Early returns)
FARFERE LM ?Rust A X L —X4F > return

fn (x: 132) -> 132 {
return x;

X +

12 return YA R RE —TETITH » RIHIAA £ — M HEG A .



fn (x: 132) -> 132 {
return x + 1,

‘ﬁﬂ%%(ﬁﬁ‘a’tﬁ&)ﬂ ﬁgfﬁfi}iﬂéﬁ é, ’ }7]32 p]xj B ljft;ﬁ‘ return éﬁix—ﬂ-ﬁg
AERA A o A€M AN S C A TIFEN
& # &% (Diverging functions)

Rust 3457k 6995 % P R # R 4” » & [ FHFFR G

fn () -> 1! {

("This function never returns!");

panic! Z—N%E » MK T LE L prlntln'() ° 5 println!() Zﬁﬁﬂﬁﬁ
A& panic!() SESAMOPTEERARHFRDELHELE  c BAZXANSJLS
B oFTAE R ARE s FTAEMA — MR 1 ERERH o

Yo RAR S — AN diverges() #9RFIFEAT 0 BRI AT B — LAR XA G0
&

thread
" panicked at ‘This function never returns!’, hello.rs:2

do FARBEF 442 8 0 R A% E RUST_BACKTRACE 313% % & sk 3k BX backtrace



$ RUST_BACKTRACE=1 ./diverges

thread '<main>' panicked at

0.rs:
stack backtrace:
x7f402773a829
817K8r
x7f402773d7
buow
x7f402773960e
b8c5e81e79558Bw
x7f4027738893
423903650
x7f4027738809
x7f40277389e5
: x7f402773f514
104382231
x7f402773d1d8
x7f402773f201
x7f4027738a19
x7f402694ab44
x7f40277386¢8
X0

'"This function never returns!', hell

sys::backtrace: :write::h0942de78b6c02
panicking::on_panic: :h3f23f9d0b5f4c91
rt::unwind::begin_unwind_inner: :h2844
rt::unwind::begin_unwind: :h4375279447
diverges: :h2266b4c4b850236beaa

main: :h19bb1149c2f00ecfBaa
rt::unwind::try::try_fn::h13186883479

__rust_try

rt::lang_start::hal72a3ce74bb453aK5w
main

__1ibc_start_main

<unknown>
<unknown>

RUST_BACKTRACE .7 »AHF Cargo # run &4 :



$ RUST_BACKTRACE=1 cargo run
Running "target/debug/diverges’

thread '<main>' panicked at

0.rs:
stack backtrace:
x7f402773a829 -
817K8r
x7f402773d7 -
buow
x7f402773960e -
b8c5e81e79558Bw
x7f4027738893 -
423903650
x7f4027738809 -
x7f40277389e5 -
: x7f402773f514 -
104382231
x7f402773d1d8 -
x7f402773f201 -
x7f4027738a19 -
x7f402694ab44 -
X7f40277386¢C8 -
X0 -

B R BT AR AR AEAT £ A

# fn () -> ! {
# ("This function
# }

let x: 132 = diverges();
let x: = diverges();

5% A48 4T

'"This function never returns!', hell

sys::backtrace: :write::h0942de78b6c02
panicking::on_panic: :h3f23f9d0b5f4c91
rt::unwind::begin_unwind_inner: :h2844
rt::unwind::begin_unwind: :h4375279447
diverges: :h2266b4c4b850236beaa

main: :h19bb1149c2f00ecfBaa
rt::unwind::try::try_fn::h13186883479

__rust_try

rt::lang_start::hal72a3ce74bb453aK5w
main

__1ibc_start_main

<unknown>
<unknown>

never returns!");

AT AR I8 @ R TEHT



let f: fn(i32) -> 132;

f = e—NMRR 132 A LEGHEE 132 RFH T BT © Hlde
fn plus_one(i: i32) -> i32 {

i+1
// without type inference

let f: fn(132) -> 132 = plus_one;

// with type inference
let f = plus_one;

R AR £ SRR A FKEK

# fn plus_one(i: i32) -> i32 { i + 1 }
# let f = plus_one;
let six = f(5);



RAERA

primitive-types.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

RustA — & 2| KA AZRAGER « IZRECINANELES T - Rustiii
BALFEEFPLRET —L@Z T ARIB RN FPFRAGEAE > R e K
SR AE o

A R A
Rust A —/"MEGHREA > ™K pool - EAMAME > true #= false

let x = true;

let y: bool = false;

A R BV F R AR ifiE AP o
PRI VALE AR LA PIRE|E % £T bool AL ©
char

char A KR —/N#E3%46 Unicode F/A9ME o RT AR E5]5 (') @l
# char

let x = 'x';

let two_hearts = ;

TMEEEiES » X E%RERUStY char A RZ 1 AMNFT > L4 4o

PRI AL AR EE LA FREIE S T char 89U o

HFRH


https://github.com/rust-lang/rust/blob/master/src/doc/book/primitive-types.md
http://doc.rust-lang.org/nightly/std/primitive.bool.html
http://doc.rust-lang.org/nightly/std/primitive.char.html

Pk

Rusti —#.: 5 X KR EHXFEY  AFTREFT » TR Tk Faf M o

HEEA BEMEY Ko Fokd o flde 0 ule A—ATA164 KK EH S
£ o B 5TV ILRMA B KGHT o

W R—AHEFFERARPCRBGEH4 > CRAKNEE :

let x

; // X has type 1i32

let y ; // y has type f64

REH—AFRRAEKFREGI A > AR ENLEIZE T

e i8

e 16
® 32
e 64
e U3
e U106
o U32
e uG4
e isize
e usize
o 32
o f64

LN X ER—B
5 Ao R
EAUAARAMTIR AT FREAT o ATEMBENGR G » IERATEE—A 4 df
KADEEF o —=MNAFF > 4 WWRHREFIRTAMEAE -8 3l +7 RF - AFFTHEX

AR R T o —ANRAF T 4 WAFHE T » AACHEZMA R L TAL %
# 0 Bl +15 B9%KF o

Bl g K ERA


http://doc.rust-lang.org/nightly/std/primitive.i8.html
http://doc.rust-lang.org/nightly/std/primitive.i16.html
http://doc.rust-lang.org/nightly/std/primitive.i32.html
http://doc.rust-lang.org/nightly/std/primitive.i64.html
http://doc.rust-lang.org/nightly/std/primitive.u8.html
http://doc.rust-lang.org/nightly/std/primitive.u16.html
http://doc.rust-lang.org/nightly/std/primitive.u32.html
http://doc.rust-lang.org/nightly/std/primitive.u64.html
http://doc.rust-lang.org/nightly/std/primitive.isize.html
http://doc.rust-lang.org/nightly/std/primitive.usize.html
http://doc.rust-lang.org/nightly/std/primitive.f32.html
http://doc.rust-lang.org/nightly/std/primitive.f64.html

Bl RADEMELRINPA B CIHENIL o A 3942 K]
&8 0 16 * 32 Am 64 oA ul2 TERAFTH 322 EM & i6s TH
5 64 AT HA o

TR EA

Rust #4248t TIR MUK B AL R IS4 KGR A o e XA M A “size” 0 % » A A H
ThREHT TR CARANRA ¢ isize # usize ©

I% 1‘:1?\ ;k(ﬂ

Rust WhH AANE A LA 1 £32 #= fea o EA1xt 2 IEEE-754 %45 F Fo sl
B g o

e

1218 % mA2iE S —H > RustE A R A THIEF 2090 2 2R o m A K& 4m > —
MNERAAB R L ET A o HAKANLETTLH o

let a = [1, 2, 3];
let mut m = [1, 2, 3];

B ERE [T; N] o RANSAEZHF ) OHZEFBZIAN T 4712 N £2—4
miERTEE o REAKANKE -

HATRGHAFHE N TEMBICARMEEGRE o £XIANBFF > a 94
NLERARIEIL A 0

let a = [0; 20];
RT AR a.len() kRKRBIEA a 9LERKE :

let a = [1, 2, 3];

("a has {} elements", a.len());



1R =T A1 T 4% (subscript notation) k7 Fl4¢ 2 89 L% :
let names = ["Graydon", "Brian", '"Niko"]; // names: [&str; 3]

("The second name is: {}", names[1]);

IR KR RARE ST — M > TARMOTE » FTAE —N L ER names[0] * HF=
AN names[1] o L@&H]F 24T The second name is: Brian ° 4= RAR
ZIRER AT AFTH TR REAFI — D% T HAG RS EEBTR#ITY
Rk o IHAZ LG RNLECARREES TR S bughyRIR

T VAEAFEE LA PRI E S XT array #XA o

15 (Slices)

—MNh (slice) £—MEAg3I A (HAWA") o BHATRE A 3Xb95 6
A —3 5y MR BATEN o thde > RTERRABEG AR A HF U FH—
e REL s REAFATZEECQNEY A A—NCEBENTE - REATRE
LR > TTAET RALTUETRT L o

1 KB R

WAUAR—A & Fo [] AN SHEZIERBQAE—NR o & KPR XWT
A BABN LR T ERFE@MNB - FH-AERG [ » AFRI Y
heg KA :

let a = [0, 1, 2, 3, 4];

let complete = &a[..]; // A slice containing all of the elements
in a

let middle = &a[1..4]; // A slice of a: just the elements 1, 2,
and 3

REMA &[T] £ o S EXNFRE 2 A x4 T ©

RAT LA AEE LA PRI E S X T slices #A o


http://doc.rust-lang.org/stable/std/primitive.array.html
http://doc.rust-lang.org/stable/std/primitive.slice.html

str
Rust®) str RBRERBOGFHERE - AT T KL s ERAFHF R

TAR AL B CRENAELZXART » Blie&str o 2 fRAT N, » KA1 3] BH1E R
W o

RATNEATEE LA TR E S XT str 8904 ©
L4 (Tuples)
A4 (tuples) REIZ KN AFI & o 4T

let x = (1, "hello");

H)

EA—NKEA2HTE » AIES 8T Am o TOLERFGTE » FLEHAT
FIEREA .

let x: (132, &str) = (1, "hello");

Yo fRAT LA RARAAFEARRSE » AFRLRBBRGMEGEE o m gk
%‘T“/x\/iaé'lméﬂi&‘ar/ﬁ 8y IANTLAFTH—A 132 Fo—A &str ° £ AL%

2ET T FHEEZRLECESTFPROEL - A > TA &str £A—AFH#
)%ﬁx (string slice) *» &A15 L2 ¢ o

RT A — N AARAELE F— A wREMNE SR G XNl & o SLAAAF
MR EENAARGHRE -

let mut x = (1, 2);
let y = (2, 3);

X =Y;

R B L — A let (destructuring let) % FIUA T 8 F 5 o T @& — AT


http://doc.rust-lang.org/stable/std/primitive.str.html

let (x, y, z) = (1, 2, 3);

("x is {}", X);

LR ARG 2 let B AMZIL—ANRAEYG T B KL ? XA W ©
HATT AL let AMEB —AMEX > wRECREILEEMEGE > RINTUA—KRE 4
GrE o XAPHEIUT 0 let “BEH"B VAT LA » F 5 m T EZAYE o

IAEANARREKREG » BIEBMEEFTEIE -

RIA—=AE T RA R — AN EAF AR —ANHET T LB L

(9,);
(0);

A %5 (Tuple Indexing)

PRALFT VAR & 5138 %5 Bl — N LA F 5

let tuple = (1, 2, 3);

let x = tuple.O;
let y = tuple.l;
let z = tuple.Zz;

("x is {}", X);

HAEHAET] > TN 0 K FREFREAEI  BRA . 0 AL []

R VAEAREE TS FREIE Z X T tuple 89UAS o

BEAH A RE | EAAA R


http://doc.rust-lang.org/stable/std/primitive.tuple.html

fn foo(x: 132) -> i32 { x }

let x: fn(i32) -> 132 = foo;

LZNGFF > x £—MNREEH > Fa—PMRI—A 132 £ F%HARE—
A i32 1EE) HEL -



Rust B 7 242 P LR

ER/ZS

comments.md
commit 024aa9a345e92aa1926517c4d9b16bd83e74¢c10d

MAERNE T —RJH > LRIEED —TEBT o BBLLEBHLELS R ZRHE
by RAD B & ix o RiIFER KA LELBEEN -

Rust#® A #F & B4R T e 284X 1 1728 (line comments) #= X4 2#% (doc
comments) ©

// Line comments are anything after ‘//’ and extend to the end o
f the line.

let x = 5; // this is also a line comment.

// If you have a long explanation for something, you can put lin

e comments next

// to each other. Put a space between the // and your comment so
that it’s

// more readable.

B—AEBE LA ER XEERER /// AL // 0 FFEH A #EMarkdowniz®
12 &

4.4 5% 103


https://github.com/rust-lang/rust/blob/master/src/doc/book/comments.md

/// Adds one to the number given.
/17

/// # Examples

/17

/77 "7

/// let five = 5;

/17

/// assert_eq!(6, add_one(5));
/// # fn add_one(x: 132) -> 132 {

/// # X + 1

/// # }

/// 770

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

3

HAI—RRAEG A EZHE > /70 > AREBEELSCHR (Lh A > crate » B
BRERE) MARETEZXEHR o €8 % M Ecratetk X (librs) RAALR
X (mod.rs)

//!' # The Rust Standard Library

/7!

//!' The Rust Standard Library provides the essential runtime
//! functionality for building portable Rust software.

L H 5 LA RN o L AR AR ARy R A GE R IEE o T AR B
B o MEEFBRNMNAZXERN T — M98 % . assert_eq! ° CHIEAMEL FF
L el 458 panic! o RAXSFEFEFARH BN - TH—A

% assert! ° BAEAFHELEHNIEL false BB IE panic!

AR =T A% Frustdoc Tk 3§ TAS i A RAHTML A » AL =T L& AR AG = 45 4 24
BT |

2ﬁ4



If 1% &)
if. nd

commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

Rust 89 if HAFAHHNEL > THBRLRAACERAHAZIENEZT AT L LHLY
FUGAEET o FIVIER R E » YMEREEleie X lay o

if BHRPIBANAE T ZHMAY—ANBETHX - B4 3 2B THGH
Ao —AEL S RIEBFGTR > Kol LR ERRAZ -

£ if EGF o A5 e A ARG TLIE
let x = 5;

if x == 5 {
("x is five!");

o R AR FTERT x G X—F¥ReHmE - FEKR—5 > 4o
R Oif E@mREXXIEA true » AR RIEMIMAT o A false M FHEk
o

o R BIEA false BFFATEAZ 2 £ else

let x = 5;
if x == 5 {
("x is five!");
} else {
("x is not five :(");
b

Jo B R —FIE L 0 12 else if


https://github.com/rust-lang/rust/blob/master/src/doc/book/if.md

let x = 5;

if x == {
"x is five!");
} else if x == {
"x is six!");
} else {
("x is not five or six :(");

(-

KA AEFARAEGEL c ARBLTAKXLE @

let x = 5;

let y = if x == {
} else {

};, // y: 132

BRI (RFLEZ) BRE

let x ;

let y if == { } else { };, // y: 132

BARAG T UEPAT AR A if £—DMERZE X o Rk X GEAEATHILFG 9 X9 R
o —NEREXGE o —NEHE else 89 if EARE () fEAHREE o



18 21

loops.md
commit 2217cf1af27d7980aba9deca4e78165cab5e80fc

Rust B al#2 6t 3 # 7 ik k # AT — L H KBAF o #41E loop » while #= for
TAh 7 AV B TA R o
loop

LI’ loop & Rust #2489 i £ 69 PE3F « (£ loop *4E5F °» Rust 27 — A&
B — S ZE4E )W IMAT R PEIR 7 % o Rust 89 £IR loop &AL RAERAF

loop {
("Loop forever!");

while
Rust &.& — A while #E3F o €& A R1% :

let mut x = 5; // mut x: 132
let mut done = false; // mut done: bool

while !done {
X += X - 3;

({3 x)5

if x %5 ==0 {
done = true;

while TEIRZ S AH T R ZMEIRS VR E# 6% F o


https://github.com/rust-lang/rust/blob/master/src/doc/book/loops.md

Lo R FR—ALRMBEIL  RTAREAZERXIZE !
while true {

Ao loop WHLEEASLEIANEI
loop {

Rust 842 #] A0 &R B HFRXANE while true * AAHAI A EL—HEE
IR MEEBR LT EREMTLAHFATZEFTEEL ARE RARFEZHSLY
13 8 » MEE IR Ao A R B AT 69 KA » AT VA B ARAT B & IR AE IR 69 B 4% 2 1% & A

w T loop -

for

for A kMEIF—AHE g RE - Kf > Rustd) for ARG L CARES A LI
Fl » Rust®y for #AIAARF TEZXANCIEZTH X" for IR :

for (x = 0; x < ;o x++) {
( "%d\n", x );

R CAAARBGENSHT

for x in 0.. {
({3 x);
b
FRFHH K

for var in expression {
code



BAZRKKRZ—NEREBREBERT—ARIGAE - BATLEABIFH—RE

o REEHILE var HE bﬁﬂ%fﬂ'i‘“f”ﬁﬁi HF L PEIMRPAT G » AT

BUREPHET—Ma» REENATE —R - SHKREFIFAA AN > for A
ek o

BB FF > 0..10 REAXB—ANFLFE R0 E » REAE—NMEAHRZ
Z A EAFERE o SREFELIELRME > IARMNGBIRLITI 0 8l 9 » WA A
| 10 o

Rust Z A £ A“Ci& 3 R4&"49 for BIRRA ZAZ o« Bkt TH LR C1E53
FEA R » BFHERNEZEAGFEANARTLALE R LG TR -

Enumerate 7 /%

REZREFFRCEBEIT %V RT GE » ARTAE R . enumerate() Rk -

st e B (On ranges)

for (i,3) in (5..10).enumerate() {
("1 ={}and j = {}" 1, 3);

3

e

i=0and j =5

i=1and j =6

i=2and j=17

i=3and j =28

i=4and j =9

ETEGCEI @R EES o

1% 4K & (On iterators)



# let lines = "hello\nworld".lines();
for (linenumber, line) in lines.enumerate() {
("{}: {}", linenumber, line);

}

b
0: hello
1: world

#F4 %% (Ending iteration early)
L&A AA —IRZATH while AR :

let mut x = 5;
let mut done = false;

while !done {
X += X - 3;

({3 x)5

if X % 5 == {
done = true;

FEAVLHAER] —A mut AARB T EHE > done , kA TATE &K AT 2 % AE B HEIR o
Rust A A AN %42 74 B &A1 RIS ¢ break ## continue °

XA BATT VAR break kB —ANFAF69VE3IF :



let mut x = 5;

loop {
X += X - 3;

("{3 x);

if X % 5 == { break; }

RAELRNA loop kAR » REH break RABATEHIEIR -

continue AR XM » FERARBBEIN » € EBAT T —REN o T@GH TR
RATI A 4

for x in 0.. {
if X % 2 == { continue; }

("{3" x);

break ## continue % while {3 F= for A FARA 2K o

53424 (Loop labels)

A 2BE|ZIHGET » BIRA BB ®A 23 ARG —

™~ break 2 continue HALAEA o shEK S KB F 0 K

ik break #& continue ¥ 2AEA THAERGHBEIL o SR AEE—

4~ break & continue fEA T —/INEMEIR - ARTT LA A7 25 k38 AR

49 break 2 continue B &M EGIEIR o e TR R AL x Fo y ABAFREIT
PR



Rust B 7 2X42 F Uik

'outer: for x in 0..10 {
"inner: for y in 0..10 {

if x % 2 == 0 { continue 'outer; } // continues the loop
over X
if y % 2 == 0 { continue 'inner; } // continues the loop
over y
println!("x: {3}, y: {}", X, ¥);
¥
¥

4.6. 753 112



BT 7

ownership.md
commit fcc356373bba8c20a18d26bc81242¢c77¢4153089

R HAERIATINMRUST A M AL — o FTA R A L ARusti = 4F L 5l AR
B — > LAREARUSUT A A 2 % # &6 o RusthTiE KRR K B A7 - RE%L
Ao REETHAR - TARAGA —EIRNME > EMESRERT !

o BEAAL » ARE DR B R A
o T » AR XEKAYAFIE: "5] A" (references)
o EArE s X TR FHRMA

EITRREADREK » RFZZHEIA % AT Rk IRusty T A R AL #AT 206
T

J& ] (Meta)

RS F @I BIA > BEAAXTHARARERLGEZEFR o

Rust 2 €% 2R K - €8RS XA % (zero-cost abstractions) * I
WEHAZ » Wk A3 Rust F » SN AR TE I o AR A G E— /N

B R Z BT o ATRE|PTA 69 AR LA i BT T8 o IR F R AEE
AT A X 3 REAT B AEAT 4K o

R s BANRRAEHE — A48 £ w4& -1k % Rust w24 %m&AMNP7E
MGHAEESET 20T kL4 Rust AFEREL R IEFE—NMEZFUASHE
B R P o BT E" R RART R X THA R A G fT T R AR 5 Rust £,
LR AL mAEHEAE o SRR A4 £X Rust 89 8H4% » MRIET 482 A AR
EH o RimA —NMFHE 1 %50 Rust FF R H Kbk » — B AA1E 2 AT A AL
Ah—RHRZE  GHEAEERG P REMRETS o

TAER®Z G kBN KRFEI X THARGAZE -

BT # 4 (Ownership)


https://github.com/rust-lang/rust/blob/master/src/doc/book/ownership.md

Rust T892 T4 T A —MNEMW €A CITATHRE GG AR o X EZ%RA % —

AGRE B AR NI E 0 FIRASMBER o Blda :
fn () {
let v = [1, 2, 3];
}

L v #AERR —AF vec<T> WA > mE (vector) iz LA ¢ a3/
AFEFRTER % v £ foo() WREEFEAR  Rustib 2FER5®=Z
(vector) A %k69—37 > LEZB LS ROAHZ - IEERABGLEREE—T
(deterministically) & & 2449 ©

KN KBLEARAZYGE@IF@mNBector s KERMNAZTRACREA - NEEBITHEA
e b BN 569 KAL) F o Ml R A kAR > R T push() RS Ak
MR DEET -

vector A — Az £ vec<T> » FTVALE R AG]FF v & Vec<i32> £ o &
Nl esEREHEmIE@NB2R o

# #1& 3L (Move semantics )

ARmX LA 834589 H 7% : Rust AR T 3 THEMTA 2 89 RIRAESF (R) A—A40
T 5Z 3t R o 4 0 de FERATH — A vector » AT1T A8 CRT B Ib— AN T

let v = [1, 2, 3];

let v2 = v;
T wRZBERNMNZREA v o RAF B —M4E4%
let v = [1, 2, 3];

let v2 = v;

("v[o] is: {}", v[0]);


http://doc.rust-lang.org/stable/std/vec/struct.Vec.html

€A ARG

error: use of moved value: "v°
println!("v[0] is: {}", v[0]);
N

5 EMNEXLT — AP ARNJH > A ZRERNELEFEASRE RS IR
BRREANTEN » R A MG FR

fn (v: Vec<i32>) {
}

let v = [1, 2, 31;
take(v);

("v[e] is: {}", v[e]);

—H 69 4%1% © “use of moved value” o % RAVIePT A AEEAS 46 5] 69 B 69 98 2 Bt » &A1
WEMNBEHTERMNN A c LEMRATE ZA X XA 942K IEME » XZ Rust 19
KINATA

|

BERHTHREE RN TN R A LM » LA FTE o BRMNETIHEN
KA .

let v = [1, 2, 3];

let v2 = v;

F—174 vector ¥ % v FEELHRESRT AL - @E FHA LR LT EE
— AL [1, 2, 3] AEM4E4 - SENM v B3 v2 » €4 v2 @&
T—AIABHGEN - TERERKESAANEEOGZAENIE4H - LK LEAN



FINT — AN 4dE £ % Mk R Rust #9202 f%1E - Bt » Rust 2L K2 3 518
F v o

EZHMRACTRABEBFABGRRLEFY (Bl b@yeE) 9EFHNELERE
£y o FTAE R I AR E I B ALRAAL XA 2 F o

Copy %7

BNNCE BT SHMARBEERLE R —MIREAGE » RTRBAERREIT - K
o0 H—Mrat& M EXATA - € copy ° KAVZEAA B E trait> LA
A o AR AR R Ay — A A 4 R A o B IMT A B9 AR T o Blde -

let v = 1;
let v2 = v;

"vois: {3, v);

HAEMERL v £—A 132 » €FIT copy ° XE%RA » shtp— A %
£Ade v ML v2 AT —MNREGHEN o R » FMg—ME3h » RIS T A
HXJEEA v c BARN i32 AARABGLCHIEORKRH4 » dehE N Z 4%
ey PN o

P AR EAAEILT copy trait » B sAef] 89 BT A A FARAR A8 R 6 ARAE 8
PB“PT A AN 5 o AFA — AN F 0 4o T RBRE A RF L R
A i32 A= bool XA ZILT copy traite

fn () {

let a = 5;

let _y = double(a);
("{3", a);

fn (x: 132) -> 132 {



fn () {

let a = true;

let _y = change_truth(a);

({3, a);
¥
fn (x: bool) -> bool {
I'X
3

Lo REAVER T RA EI copy traithy £ » KAV SMF 2] —AMNpiFaik o B A &N
ZIRAE R — N2 T B 1E o

error: use of moved value: "a°
println!("{}", a);

N
N2 LtraitdF o B dofTh 5R B T LA copy o

Fi A & Z. 9 (More than ownership)
5%+ 4o RAENV R B A RN 0 B TR

fn (v: <132>) -> <i132> {

<

BHLTHAMA - CEBNRRE S TEHMA R TIFEH



fn foo(vl: Vec<i32>, v2: Vec<i32>) -> (Vec<i32>, Vec<i32>, 132)

{
// do stuff with v1 and v2

// hand back ownership, and the result of our function
(vi, v2, 42)

}
let vi1 = vec![1, 2, 3];
let v2 = vec![1, 2, 3];

let (v1, v2, answer) = foo(vl, v2);

B REME > RE g RAAT (L@e e —47)  ARECARBMEFERLT o

FIET o Rust -t T — /A trait» A » EH RN R ZARM o AT B A

T A it |



a1 R A=t H

references-and-borrowing.md
commit 6ba952020fbc91bad64be1eal0650bfba52e6aab4

AR ZLIAT 3 AN Rust FIARALRZ — ° FTA MR A %A Rust R4 HR 5 AN
PO B Z — » WEAEH Rust AR A R 1E# &S - Rust i R K& B As - W5
Gk REETHAR - PARAZAH—LETRGBA » BMRARE RFE

o A RAEEY
o B AREEMFZHEIANEF
o AN KT & mBA

X3 ERREADFEFE  REE RN EAI 3 T3t Rust T AR A% IT4A
w7 AR o

R (Meta)

RS F @I BIA > BEAAXTHARARERLGEZEFR o

Rust 2 €% 2R K - €8RS XA % (zero-cost abstractions) * I
WEHAZ » Wk A3 Rust F » SN AR TE I o AR A G E— /N

B R Z BT o ATRE|PTA 69 AR LA i BT T8 o IR F R AEE
AT A X 3 REAT B AEAT 4K o

R s BANRRAEHE — A48 £ w4& -1k % Rust w24 %m&AMNP7E
MGHAEESET 20T kL4 Rust AFEREL R IEFE—NMEZFUASHE
B R P o BT E" R RART R X THA R A G fT T R AR 5 Rust £,
B EIRIN R B H KA o SRR %X Rust 89 8H1% » 1RIET 482 A AR
G o KA —MFH & %536 Rust F R FH Kbk » — B AA1E 2 AT A AL
Ah—RHRZE  GHEAEERG P REMRETS o

WAREZ G ERMNKFIXTHEAGAS

& A


https://github.com/rust-lang/rust/blob/master/src/doc/book/references-and-borrowing.md

BPTAE T 8 RE » &RIA — DA ARRBEAFOEEG R

fn foo(vil: <i32>, v2: <i32>) -> ( <i32>, <i32>, 1i32)

{
// do stuff with v1 and v2

// hand back ownership, and the result of our function

(vi, v2, )

let vi
let v2 =

[1, 2, 3];
[1, 2, 3];

let (v1, v2, answer) = foo(vli, v2);

P
émli\

A g 12
g 6 F

F AL Rust XA » AACEZAF G ZIANRBIESOF S - X2
—F

cﬂ

fn foo(vl: &Vec<i32>, v2: &Vec<i32>) -> i32 {
// do stuff with v1i and v2

// return the answer

let v1 =
let v2 =

4 4 ]I

[
[EE 2

let answer = foo(&vl, &v2);

// we can use vl and v2 here!

H5HERI vec<iz2a> 1A KA 5% » RATRI—A5] 0 @ &vec<id2> o 53
BiEAESE v Foov2 o RAVEE avl Fo ogv2 o ERATAR &T RAE A - A @
Aﬁﬁi—%lﬂ?ﬁ‘i TR CHERTAHAR o —MER T ZHIEL£C & AR IR
AR TR o XFERE foo() MAZE » BATTRFRAE ARG E o

“ﬂiiz—']‘gé/] ’ ?}L’f%éﬂg/{"‘?h:- U*;ﬁ/{i foo() c}j ) @E}t{?}j bﬁ'ﬁﬂi'g .



fn (v: &Vec<i3d2>) {

v.push(5);
}
let v = [1;
foo(&v);
B ho T AER

error: cannot borrow immutable borrowed content “*v' as mutable

v.push(5);
N

BA—MMERT T @& > PFTARA R AFZIHK

&mut 7] A

XA G =AERGIA 0 amut T o — AT L3 A AFREKTARER TR - 5]
o

let mut x = 5;
{
let y = &mut Xx;
fy +=1;
b
("3 x);

RAITH 6 o RATIE y R—A x TR0 A y E@iglim— o ke
AR x WLRBARIEA mut  REFE BRI FRRI—AFRT R4 T R
7R e

HRAAEREMNE y HERT—AZS (* ) »RT *y » ZERAY y £—
A eamut Bl A o AR FEBAE A (A5) RiFFRIIAGAR -



N oo emut Sl AR —ANLEEI]H c RAEZE AR EN AWMLY HE KR
BRG] o ARERMLE L@yl FRHERKREE s AARNEZHOERAR 0F
£ { Fm Yy 2 o R EMNBREN » BAVFE] —N8%

error: cannot borrow "x° as immutable because it is also borrowe
d as mutable
println!("{}", x);
N
note: previous borrow of "x° occurs here; the mutable borrow pre
vents
subsequent moves, borrows, or modification of “x° until the borr
ow ends
let y = &mut x;
N
note: previous borrow ends here
fn main() {

B o XA R LA 5 A — I R AR LR EFIR A -

]
Rust F #18 A A — 230 -

o o AEATRE R LT A A B AR - = > F—AMERRT » T
WA AT B AT T R 5 A

=

e 0 M N AMNFREGFI A (&T)
o AA1ATELA (&mutT)

RTRREZINZEFARRRL  BRAFF LM CRMTHELFOTL

L 2ANRESANEHRARGEEA—RGLE > SENFESH1AES > B
BAE T AR P et G E — AN IE RS



BF R RTARMARBMAOEZRZ Q50 > BACNEA —MEE  wRAR
L5 FEMREFER2NARESZMEAAZ OIS > MNAERRE—RWA -4 amut © &
A RUSthe T £ Y5 B 8 % 538 S F ¢ Lo RAT AN 699E > RAT2AFBI45% -

FAT R LG o IR KA AR E RGBT o

3 f#4E Al ¥ (Thinking in scopes)
L AARAG

let mut x = 5;
let y = &mut x;

* — .
y += 1,

("{3" x);

i XA 25 R A4 T 4%R

error: cannot borrow “x° as immutable because it is also borrowe
d as mutable
println! ("{}", x);

N

RAERAENERTIN : ENA—AEG x 89 eamut T » FIAEN FAAHFRE
FEfT &T o =B A —A o HBRL KR T T BATR Z4o AT 32 AFIX A444E

note: previous borrow ends here
fn main() {

Pt TEBARALER T TP —EBAL o RATEZGTT TMHEH AL RN Z K
A println! XA RFER—DTRTEMHEA o £ Rust F » A £ A A
AR R R o d AT 89V A AL kAR X AE



let mut x = 5;
let y = &mut x;
*y +=

4

("{3" x);

BHAERRFRT ¢ RN Faee y AFRARTEHER - ax o

P ARAT G 4 T — /S KRIEF

let mut x = 5;
{
let y = &mut x;
Yy += 15
3
({3 x);

L?}b&/‘ﬁlﬂ@? o KA T TR AKMNQE—NRT L AIATH I TR o
SERBRAFF—MERIFE S X9 X4t -
R # %69 A (Ilssues borrowing prevents)
At 2B A ZEIRAF AN ? 458 s B RAT2 T o W BE %, T HKAEFF -
BIEFFRERMTAFFAR? XEH —k o
%X 2 k34 (Iterator invalidation)

— BT RERBE R BESREZAATRELZRGESIH R A - Rust 894
& ST X®L A



let mut v = [1, 2, 3];

for 1 in &v {

("{3" 1)

EAATH 1 B 3 A RAE BB AR RNRAHTAENIA - AK v A
HHEATT RGN » BHRARNELRE FREATE

let mut v = [1, 2, 3];

for i in &v {
({3 1)
v.push(34);

error: cannot borrow v as mutable because it is also borrowed
as immutable

v.push(34);

N
note: previous borrow of v occurs here; the immutable borrow p
revents
subsequent moves or mutable borrows of “v' until the borrow ends
for 1 in &v {

N

note: previous borrow ends here
for i in &v {

println! (“{}", 1);

v.push(34);

KM ARG R v BA CHIEIRER o

s A%



51 K 5L 5 € 5] R 89484 545 — 4 Kk o Rust &6 & 4R 69 5] M 694 B 33k fRaE X8 0E
B o

4o R Rust FRAAEXIANBE » KA TRENGEM T —ANLKGF A o flde

let y: &132;

{
let x = 5;
y = &x;
}
({3 0y

KAV B X 42 4R

error: "x does not live long enough
y = &x;
VAN
note: reference must be valid for the block suffix following sta
tement 0 at

2:16. ..
let y: &1i32;
{
let x = 5;
y = &x;
3
note: ...but borrowed value is only valid for the block suffix f
ollowing
statement O at 4:18
let x = 5;
y = &x;
}

BaiEt > y R x GEGERRT AR —2 x HKR > BERALKNFIA o
At o AR GAE R I RA B B RGS XR KA B %R AR AR A RS o

G MACH KT EZAE A S FRHEMGFIA



let y: &1i32;
let x = 5;
y = &x;

({3 )

HAVF B X A454%

error: "x does not live long enough
y = &x;
N

note: reference must be valid for the block suffix following sta

tement 0 at

2:16. ..
let y: &i32;
let x = 5;
y = &x;

printlnt("{}", y);

note: ...but borrowed value is only valid for the block suffix f

ollowing

statement 1 at 3:14
let x = 5;
y = &x;

println!("{}", y);

EE@OGTE > y £ ox ZAHA W Bk
At -

y tbox A REK > ZE

A
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lifetimes.md
commit f4fac9b0fa55d253b438eccdf1794baace6bc9efe

AR ZLIAT 3 AN Rust FIARALRZ — ° FTA MR A %A Rust R4 HR 5 AN
PO B Z — » WEAEH Rust AR A R 1E# &S - Rust i R K& B As - W5
Gk REETHAR - PARAZAH—LETRGBA » BMRARE RFE

o T » RAEEF
o T » AR XEKAYAFIE: "5] A" (references)
o 2GRN REAMBZHINSES

X3 ERREADFEFE  REE RN EAI 3 T3t Rust T AR A% IT4A
w7 AR o

J& ] (Meta)

RS F @I BIA > BEAAXTHARARERLGEZEFR o

Rust 2 €% 2R K - €8RS XA % (zero-cost abstractions) * I
WEHAZ » Wk A3 Rust F » SN AR TE I o AR A G E— /N

B R Z BT o ATRE|PTA 69 AR LA i BT T8 o IR F R AEE
AT A X 3 REAT B AEAT 4K o

R s BANRRAEHE — A48 £ w4& -1k % Rust w24 %m&AMNP7E
MGHAEESET 20T kL4 Rust AFEREL R IEFE—NMEZFUASHE
B R P o BT E" R RART R X THA R A G fT T R AR 5 Rust £,
LR AL mAEHEAE o SRR A4 £X Rust 89 8H4% » MRIET 482 A AR
EH o RimA —NMFHE 1 %50 Rust FF R H Kbk » — B AA1E 2 AT A AL
Ah—RHRZE  GHEAEERG P REMRETS o

WAEREZ G » RN KRI A XEAGFTAIOAR o

£ < B A


https://github.com/rust-lang/rust/blob/master/src/doc/book/lifetimes.md

il — AL AR T RG] TARRE 69 o flde » B R —TF T F8RAF :

o HRIMT — XA TR 547

o RMLMRT —AXTREAFRAES]H

o RATZFAFEZIANTRT » REHEAT € » IR MBAIFA 5]
o Rk AE R XA TR

ARG 3] A A8 @ — AR TR o MM A &G4 (dangling pointer) R
BIEAR " > o REATRAN F#7E -

BAFE N F A TE 0 RATLAAR P O T RTLRAE S =
RAEAGARLE ML A (lifetime) ﬁé#%,%{:ﬁié' |3 — &
28G9 1 F 3%, o

¥ Z 6 &% - Rust AT A
P ERLT A AA

L RAVAHE — DRG] AAEA S 46 Rk > RATT B XX B X R F] 5] A g 44 B
i

n (x: &132) {
¥

fn <'a>(x: &'a 132) {
}

‘a AR R " c RALH » -3 AMA -5 LA G AM 7
ARFRAEAFTHF LR TUES (L3hZ > B EFTE LG ENELE%) ©
1o AR BB CZ AT ILRNFA S XGPTEE -

fn <'a>(...)

(H'J&ﬂ]‘t’f‘/&?“‘ﬁb /i" Tk&fl]f‘f‘&%‘ﬁ‘muﬁf& @éﬁ <> ° “‘/I\H-’xff(
TOlE <> 7\1%,@%;& LA S b — A o A A 05 Bt
PR G2 o TR EERNEZTAELEGTEAN -

AR <> FAT A M o Eﬁdmrﬁ*Ai B 'a o REAAH AA
NGRS QICYSEF B LB



fn bar<'a, 'b>(...)

B £ RN LEIIRT > RAVEA T RN L a2 AM

. (x: &'a 132)

o REANTBE—/ emut 51 A » AT X4 :

..(x: &'a mut i32)

do AR b—T &mut i32 #= &'a mut i32  RAIZ—HE > REEFH

£ & F2 mut i32 X LT —A 'a AGEH o amut i32 EAF—A i32 8T

R H” > M &'a mut 132 RAF“—AHFG A A A'aki3269 T LR

£ struct ¥
R TR 2 R R B B X 6

struct Foo<'a> {

x: &'a 132,
b
fn main() {
let y = &5; // this is the same as "let .y = 5; lety = &.y;"
let f = Foo { x: vy };
({3 fax);
¥

4 T

__11]

e R R 0 struct W AH LG A o RFRF KM T % o



struct Foo<'a> {
# x: &'a 132,
# }

B —A A G 0 A
# struct Foo<'a> {

x: &'a 132,
# }

BRE c ARAH 2ZERNEFEE—NEFRAMNR? A RN FZARE
T Foo M3l I FRREILE &8 132 M HENE R o

impl 3%
EEAE Foo b RIL— ATk

struct Foo<'a> {
x: &'a 132,

impl<'a> Foo<'a> {
fn x(&self) -> &'a 132 { self.x }

3
fn main() {
let y = &5; // this is the same as "let _y = 5; lety = &.y;"
let f = Foo { x: vy };
("x is: {}", f.x());
¥
J E—

Y fRTR s RAVERAE impl /T4 Foo FA—ANAGEAMR - KMNZTET 'a A
Ko SRR AEXREKTF 1 impl<ta> BXT—NAEFEM 'a » @ Foo<'a> AE o



A B 3R
do RAGH 5 AR > 4T I0 % K AR Fl— A2k B

fn <'a>(x: &'a str, y: &'a str) -> &'a str {
# X
# }

BEARE x fo y BELERFOERRA - H LR EELF M 505 23X AFF %
Moo o RIRBE x Fo y AR LRI > ART AR S A2 a B 54

fn <'a, 'b>(x: &'a str, y: &'b str) -> &'a str {
# X
# }

LEZANGITP > x foy ARRGHKGERE » TTBEfEf x ARG LG
B

I f24E B 3 (Thinking in scopes)
B 2k LB — i A — LA R4, o il

fn O {
let y = &5;

He XN & A14 Foo



struct Foo<'a> {

X: &'a 132,
¥
fn main() {
let y = &5; // -+ y goes into scope
let f = Foo { x: y }; // -+ f goes into scope
// stuff /7
/7
} // -+ f and y go out of scope

B8 £ ARE y GERBRIF > FIA—EF o AW RFAR? T @69 KD
T e TAE

struct Foo<'a> {

x: &'a 132,
}
fn main() {
let x; // -+ X goes into scope
/7
{ /7|
let y = &5; // ---+ Yy goes into scope
let f = Foo { x: y }; // ---+ f goes into scope
x = &f.x; // | | error here
} // ---+ f and y go out of scope
/7|
println!("{}", x); /7|
} // -+ x goes out of scope

W RBMREXERRG—HF > f Ay ERABRDT x RS o R F KA
ZK x = &f.x B » &A1k x FIA—EBZHAEABNTE

.%.

LB RRT R R—ALE - AT LERRNTARBECHE—F o

'static



™A static MTEABRTHRE c ERAXBEABELARBENEFT LR -
K35 Rust 25 i ST AEFF S H—KE % 'static

let x: &'static str = "Hello, world.";

AAFHEE &'static str £ERGEACHIIA—EHK  EMNHKEAT R
X R o AT RERE

static F0O: 132 = 5;
let x: &'static 132 = &F00;

ChEZBB UG FERFHRET —A 132 * @ x REH—AFH -

4+ 4 B 37 4 % (Lifetime Elision)

Rust X #758 K89 & RFAR T o B3R XA » IR AEREL F AL UE AR
PRARRELAFIEGTHEER - K R TARIBEZFT@OZE » AR AT
MRF 6 A B IR A E N TRELEL - CAEATELHE A IR
BT d R R R AR 0 RIEBTAG R RS % FERKLT 3 A Tieleh R LA
Mo ZBRATRBRECTRINGIFRER > RABDRBWTiLENTE -

B RAVE 0 A4 B A s Bt AZ o RAVE s A2 B Rfm A AN (input
lifetime and output lifetime.) ° %J ANEGRMAEXTREALRN > Rk 24 AN
AR T HECREEE o Flde » BRI ML AN ¢

fn <'a>(bar: &'a str)

BAF - Aa RN -
fn <'a>() -> &'a str
BAREEA

fn <'a>(bar: &'a str) -> &'a str



HIEAN :

o H—ME B ZIASIARA — TR G Flﬁﬂf“w’(

o WwRRFA—NIANEFTEY > FEAGAEY » TA A4 B RBIRT A X%
BCEE AR w0 e B o

o WRASANAMANAGTABR  FREMNLFA - &self XH amut
self ° self 8944 BHHEKTAHA A% egmE L RN -

TW o Aok — Al A B I R — 4R o

(Zhsh

REAH—RA T A R R[EB T o KAM Ny BA (st T A4 %
T A AWM T o



Rust B 7 242 P Uk

fn print(s: &str); // elided
fn print<'a>(s: &'a str); // expanded

fn debug(lvl: u32, s: &str); // elided
fn debug<'a>(1lvl: u32, s: &'a str); // expanded

// In the preceding example, “1lvl® doesn’t need a lifetime becau
se it’s not a

// reference (& ). Only things relating to references (such as
a struct’

// which contains a reference) need lifetimes.

fn substr(s: &str, until: u32) -> &str; // elided
fn substr<'a>(s: &'a str, until: u32) -> &'a str; // expanded

fn get_str() -> &str; // ILLEGAL, no inputs

fn frob(s: &str, t: &str) -> &str; // ILLEGAL, two inputs
fn frob<'a, 'b>(s: &'a str, t: &'b str) -> &str; // Expanded: Ou
tput lifetime is ambiguous

fn get_mut(&mut self) -> &mut T; // elided
fn get_mut<'a>(&'a mut self) -> &'a mut T; // expanded

fn args<T: ToCStr>(&mut self, args: &[T]) -> &mut Command; // el
ided

fn args<'a, 'b, T: ToCStr>(&'a mut self, args: &'b [T]) -> &'a m
ut Command; // expanded

fn new(buf: &mut [u8]) -> BufWriter; // elided
fn new<'a>(buf: &'a mut [u8]) -> BufWriter<'a>; // expanded

4.9.% 4 B I 136
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mutability.md

commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d
TEM s TUARKEFNNES » FERUStP S L CEZALFRE o T L HGH—
FEALECHIERIKRES

let x = 5;
X = 6; // error!

KATT AL mut R4EF R AT EM

let mut x = 5;
X = 6; // no problem!
RA—ATENEENE - S—APRATEH > CHRERTAAL AN A

% o )’ry,{ﬁ.l:@éﬁfﬁ%ﬂl’ X BGIEFBH % KT » R IANAYHTIA—
A i32 TRT B —A o

Lo RIRBA TR REG > R 2FR—AT LI -

let mut x = 5;
let y = &mut x;

y A=A ($56) TERIRNGAITERT » eERE Tl y SEECTEHNL
(y= &mmz) P RRRTURE y HRETENME ((*y = 5 ) o —Mdhey
X #| o

LR e RARBENTART R

let mut x ;

let mut y = &mut x;


https://github.com/rust-lang/rust/blob/master/src/doc/book/mutability.md

Ry TAKTE 7 Ib—AME > H €5 A BB TARE o
REEZ— AL mut AN =3 o FTARTT AL
let (mut x, y) = (5, 6);

fn foo(mut x: 132) {
# }

=R T VS 28R 7T T (Interior vs. Exterior
Mutability )

R BT EFIRUStP A XA Z“RT L8 » CH TR ERECTREAET 1 &
IR EARPIRT M o Blde » ZRT Arc<T>

use std::sync::Arc;

let X
let y

Arc::new(5);

x.clone();

4 &A1AM clone() B ° Arc<T> &2 8375 A1t4k o AA R AL AME
T mut ° x Z—MRTEHRE » HELERNLZAE BT amut 5 XFH 2 - AR 4
EETHIR?

AT BBERZE s BN ARG TADE Rustis S 26940 » NG %4 > F#Rustfl AR
I FTA ARG » Ao B BARE LT -

WRTRAZAFRAMRGLY =4 (2XFAREHMA -

o ONMENMN—AFRMI A ( &T )
o EMF1ATTEIIA ( &amut T )

Ak » X AEERT TR GEEZTL . SHAAN AIER —FEYLerogg?
A Arc<T> AT > £RAN AT XA AEALEMA AN - eH T @A
F oA R clone() #H &T °wR45H eamut T #8915 A » XK HE—

A E AR o

He XA > Fstdicell iR PG —A > MA ARG B Q3T LM o fde


http://doc.rust-lang.org/nightly/std/sync/struct.Arc.html
http://doc.rust-lang.org/nightly/std/cell/

use std::cell::RefCell;

let x

RefCell::new(42);

let y = x.borrow_mut();

RefCell 1£ /A borrow_mut() 7 k% B EAR TR gmut 71 A o X AEE R
el ? da R EAT

use std::cell::RefCell;

let x = RefCell::new(42);
let y = x.borrow_mut();
let z = x.borrow_mut();

# (y, 2);

FEEXSEBATR AR o A& RefCell wiT TAEE : & & B/TH 58 H1E A
Rustég 44 A #LM » # H4e R A 3% K3E4 panic! o ZIE&AILI T Rust™ T M
BA—7 @ o kR T —TE

o

F 5% 77T T (Field-level mutability )

TEME-ATEMEM (amut ) HAHZGEME (amut ) ° X &F%RA » Hl
Yoo RARRMA —N—LFETERH—EFERT R E

struct Point {
X: 132,
mut y: 132,

MR R TR RE L



struct Point {
X: 132,
y: 132,

let mut a = Point { x: 5, y: };

let b = Point { x: 5, y: 6};

b.x = ; // error: cannot assign to immutable field "b.x°

Ao AL cell<T> » MRT VAR FELE A 9T T ¢
use std::cell::Cell;

struct Point {
X: 132,
y: Cell<i32>,
let point = Point { x: 5, y: Cell::new(6) };

point.y.set(7);

("y: {:?}", point.y);

XAATEP y: Cell { value: 7 } o RATRAWEFHT y o



R ARES

structs.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

BMART AR E RFERANG T E o Pldo s R ENEA#ITH ZZ 2D
B AR AT RATEFR—A x Ay 45

e

let origin_x ;

let origin_y ;

BMRERNAECNAA — DB > R— 0 FIE R ¢

struct Point {

X: 132,
y: 132,
¥
fn main() {
let origin = Point { x: 0, y: };, // origin: Point
("The origin is at ({}, {})", origin.x, origin.y);
b

BRERAFS @Y » kRN o BAMEA T struct XRFERLFXELT —
MNEEMR o ARIBAE L » EHIRMERA K S F85F K 5F BLAE R Je %4 %
% PointInSpace M REE R Point_In_Space °

BAEF—HENA let RIET —ANEHKRGEH > TEEMA key: value &%
WETHEANAFE o XD P I sbFa AR — B o

"G RABNFEMALT » BN TAHEFEEITE L1C% ¢ origin.x ©

MR PR NERT L4 0 1% Rust F L EHFE —4 o £ F mut LT

AR .
= .


https://github.com/rust-lang/rust/blob/master/src/doc/book/structs.md

struct Point {

X: 132,

y: 132,
¥
fn main() {

let mut point = Point { x: 0, y: };

point.x = 5;

("The point is at ({}, {})", point.x, point.y);

¥

L @&y 24T The point is at (5, 0)
Rust £78 2 23 A XHFET LM » IARTHRBEZILZE ¢
struct Point {

mut x: 132,
y: 132,

(-

TRMRGR G — AR RAELGHREF o o AR HTEEEH G T T
A TR AARA S RHEHYRREAT A« B EETRLREEE
AT —Fls i B

T



struct Point {
X: 132,
y: 132,

fn main() {
let mut point = Point { x: 0, y: 0 };
point.x = 5;

let point = point; // now immutable

point.y = 6; // this causes an error

REGEM R A4 amut 184 > €% IR— R XA T T ¢



struct Point {
X: 132,
y: 132,

struct PointRef<'a> {
x: &'a mut i32,
y: &'a mut 132,

3
fn () {
let mut point = Point { x: 0, vy: };
{
let r = PointRef { x: &mut point.x, y: &mut point.y };
r.x = 5,
ruy =65
3
(5, point.x);
(6, point.y);
3

¥ #1&’% (Update syntax)

— N84 .. 8 struct RAMREIAE ] —SE wE MR N ag — il o 4]
o

struct Point3d {

X: 132,
y: 132,
z: 132,

let mut point = Point3d { x: 0, y: 0, z: 3
point = Point3d { y: 1, .. point };



R4T point =AM y o TRKRET x A7 z 894 o RALHAFLEAFKF
) struct o RTALRIEN ZEM IR H ZAE L > oW MR RIEEGHE

# struct Point3d {

# X: 132,

# y: 132,

# z: 132,

# }

let origin = Point3d { x: 0, y: 0, z: };

let point = Point3d { z: 1, x: 2, .. origin };
TR S A AR

RustB % 5 — AU A A RGBSR FIE R « TALEHIRA NG5 T
CHFEEHR o WA1H struct X42FF » FLla@Fh —NEF .

struct Color(i32, i32, i32);
struct Point(i32, 132, i32);

let black = Color(0, 0, 0);
let origin = Point(0, 0, 0);

XL E plack ## origin H 1485 > BpiE ©ATA — A —AR 6944 ¢

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

18 R G MR EZFTAE A LA LEHIR o AT TUAZIHET
E Color #= Point



struct Color {
red: 132,
blue: 132,
green: 132,

struct Point {

X: 132,
y: 132,
z: 132,

M BNAT LT MARALE o 5092 F 2R TR > 1 A LEHIK » RAZET
X B G F o

TRAMFENABLEMIRETHR > hR L ABREWERRE —ALEN - KNEFE
"#H XY (newtype) °» RARGET MG EMAMGRA

struct Inches(i32);
let length = Inches(10);

let Inches(integer_length) = length;
("length is {} inches", integer_length);

S R BT ARFT AR — AN let RABI ARG ER > R RN EH A AN
6978 > let Inches(integer_length) % integer_length &% 10 -

X #0441 (Unit-like structs)
RAT VAR SL— AN A AT R R 89 2 ik

struct Electron;

let x = Electron;



RHGEMEANBEETLRAACE—ANEALLEM > () > ZAEMEEL o
AR — DAL » EX LT — AN RA o

REAY KA LM (RAAH ST —Mriek8) » FRAESREHGR
AT ETAEA o bl —AE TR RRGIE— A EAT — A4 R4
P SRR F B o RARH T E B4 550 b B AETHE > R T AR AL bl —
ES X IR



A

enums.md
commit 31e39cd05c9b28c78b087aa9314f246b0b0b5cfa

Rust P4 —4 enum £—MREAEANTRETEFOHIEGER - FATEAT LA
T X BRI

enum Message {
Quit,
ChangeColor(i32, 132, 1i32),
Move { x: 132, y: 132 },
Write( ),

FAEEEEES R R T LMK E RN RT AT R ERIEN TS (k%
ALEMR) > FEGLRENLT S FARGLRENLTE (BABAEMIK) -
Rifn s FAFERROGZEMEE L > — A enum A—NEREGEA o — N EAGLE T 1A
PC B AEAT — AT & o B A AR » BORA B AR R A LA L MR T e qh g
SRE—ATETHRALS E0 G o

FEAMER 1 BERKERAFANATENLF  ENEEE enum ZFAFF - Y
& 0 AT 89 UAR AT ATEY -

# enum Message {

# Move { x: 132, y: 132 },
# }
let x: Message = Message::Move { x: 3, y: };

enum BoardGameTurn {
Move { squares: 132 },
Pass,

let y: BoardGameTurn = BoardGameTurn::Move { squares: 3


https://github.com/rust-lang/rust/blob/master/src/doc/book/enums.md

ZANZEMMEK Move > RN EESAEMELTF » AT ARF REGER -

BEEPG ML S ECRMPANREHE 8 AR E T F48 K09 5KIE o LA
A A — NIRRT IR G AR A o MA KB A — MR E"RACHEHZMT L o 4
F B ZANZ ERARE A7 P T ORI o Blde o ROTF AR F 69 2 XA
M) — AR SRR E AL F — AT a8 8 TIRAAE

fn (msg: Message) {
let Message::ChangeColor(r, g, b) = msg;

T EAFR LI (HRARIRE) TaRAARRZZRA o TR L—MNRAT USSR
Rl o AAmArF % RMNACEZAMAF (WiER) > XABE match &k XX LA
TE s REET R FHE o KINZ T T BRustfTEIAF » TR &I &£
KB e -

#13% S 1E A4 %3 (Constructors as functions)

— MBI ER LT AR R o flde .

# enum {
# Write( ),
# )

let m = Message::Write('"Hello, world".to_string());

5T &R

# enum {

# Write( ),

# }

fn (x: ) -> Message {

Message: :Write(x)

let x = foo("Hello, world".to_string());



E RAVRA 2 BB > BB AN ER B a0 KATE A BN S AR
A BB A S AR R o Blde o AE R A E 0 RATT LI HFe—A String #9
vectorit # 1 — 4~ Message::Write &jvector :

# enum Message {

# Write( ),

# }

let v = ["Hello".to_string(), "World".to_string()];

let vi: <Message> = v.into_iter().map(Message::Write).collect

();



PL AL

match.md
commit fc4bb5f77060b5822f25edbabbdf7a1d48a7f8fe

—ANEEE if [ else BERTHE  AARTREAABNKE S MR - X

# else WA TIFAHEL - Rust & — match *4EF » €7 LAk R A 3k 6 BAX
B 20 if | else 40 o HAA T @magXAg :

let x = 5;
match x {

=> ("one"),

=> ("two"),

=> ("three"),

=> ("four"),

=> ("five"),

_ = ("something else"),

b

match A —MNERZXXNREEATCHES L - HBAH AL val =>
expression XA X o B ILAEE| —A 5 X 0 EH) &R XIEHEMAT © match B
TRNITAE % > match REG—DNEI o B — A T30 5 3 8]
TR T e egAE X o

ARLZZAHAT 2 E KGR HR? ZAEARLY o H— > match BHFRMELE
(exhaustiveness checking) ° %A% T REMATRIEF RN T X TS 2w R &
# € Rust ¥ &% &1 — 4 48%

error: non-exhaustive patterns: "_° not covered

Rust KB A FEAM ST —AMA o AiFES I x BT TIARAEATIE 8 32 42 A
15 Blde Ik 1 3] 2,147,483,647 © _ SR —ANEEFHEG S X > CEAWMETARA
W match 2 XMRPTA THEAE o e RAT L » £ EABIFF » RATRET 135
8 mtach % » R x £ 6 RAHEMME > MR LHE _ WKk


https://github.com/rust-lang/rust/blob/master/src/doc/book/match.md

match LA —AMREX > LWRARECTAR A let ST HEMRA L EEHEM
Bl RE KR

let x = 5;

let number = match x {
=> "one",
=> "two",
=> "three",
=> "four",
=> "five",

=> "something else",

AE > ZE—AMNe—MEUGRIBHERA F—DNEBGT T X o

It Fe 4% (Matching on enums)

match 87 — N EZOERA ZRLEM ARG THRTE ¢



enum Message {
Quit,
ChangeColor(i32, 132, 1i32),
Move { x: 132, y: 132 },

Write( ),
¥
fn quit() { /7* ... */ }
fn change_color(r: i32, g: i32, b: i32) { /* ... */ }
fn move_cursor(x: i32, y: i32) { /* ... */ }

fn process_message(msg: Message) {
match msg {
Message: :Quit => quit(),
Message: :ChangeColor(r, g, b) => change_color(r, g, b),
Message: :Move { X: X, y: y } => move_cursor(x, Yy),
Message: :Write(s) => ("{1", s),

};

H—R > RustriFELEFTRME  IACERSE-IMMEG T EZRA —MEERY
X ook RARBIET —A 0 RIFIRA _ SMELBR—A%RiFRER -

52 3% match S9ERRE » RARETE G if 8 8) kAKX & o AT vl Aif
leti® 8] » B U A ML —A match 89 H % X o



X
patterns.md

commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

HEAAERUStP+ 0% W o RMNAETZH T > Lk e e —ib7 e A B4 o 1k
M — ik X TEXT AT 269342 |

RREE C RTTABERR Y 2 0 FH _ AFAYEEA
let x = 1;

match x {
1 => println!("one"),
2 => println!("two"),
3 => println!("three"),
=> println!("anything"),

XLITHE one o

A=K TEB © sRRAEAT 5 A — NI E 0915 8) » AT 25l TR B o Bldw

let x = 1;
let ¢ = 'c';
match ¢ {

X => println!("x: {} c: {}", x, c),

println!("x: {}", Xx)

XAATH -


https://github.com/rust-lang/rust/blob/master/src/doc/book/patterns.md

oy EW 0 x => REB TEIXFINAT A x QI E o IANFHY T 91
RABALERS XFIMA ¢ 4 - 2T RRING x 9B NIREG x 69487+
Tk o AARMNECERET—4N x » #Hg x BRTE °

% ¥ (Multiple patterns)

WITAER | EE S MR

let x = 1;
match x {
| => ("one or two"),
=> ("three"),
= ("anything"),
}

Z e one or two °

f### (Destructuring)

o RIRAE —ANBAARBEA > Pl —ANENE s RTALEBRXT BB E

struct Point {

X: 132,
y: 132,
b
let origin = Point { x: 0, y: };

match origin {
Point { X, y } => (" ADY X y),

}

EMNTAR « kBB —ANATRNLT



struct Point {
X: 132,
y: 132,

let origin = Point { x: 0, vy: 3

match origin {
Point { x: x1, y: y1 } => ("({3 {H", x1, y1),

o RAR R XS SME s RNTFELCNAG L

struct Point {
X: 132,
y: 132,

let origin = Point { x: 0, vy: };

match origin {
Point { x, .. } => ("x is {}", x),

FoE x is 0 ©

ARFT VASHAEAT & B #AT ZAF G IL BT » AR A o — A

struct Point {
X: 132,
y: 132,

let origin = Point { x: 0, y: 0 };

match origin {
Point { y, .. } => ("y is {}", y),



EPRAAT A T AR AT B A FAE R L flde T 20 AU

Ze-48 % (Ignoring bindings )

T AEBEXNPER _ R AR CHEAF L o 4o » XA —4 Result<T,
E> % match

# let some_value: <i32, &'static str> = ("There was an
error");

match some_value {
(value) => ("got a value: {}", value),
(L) => ("an error occurred"),

E%“AAi RN ET ok TEZFPMEA value » AL Err 4% 0 &A1
_ RAABEHEE mARITHR T —AMAERGEIRE A

[e}

_ AT ER RN P AA K o BAELB—NMRKEWIRGIFR ) FHNRAE
Ao

fn coordinate() -> (132, 132, 1i32) {

// generate and return some sort of triple tuple
# (1, 2, 3)
3

let (x, _, z) = coordinate();

BE > ZMNPEALG —MeRE—MAEA x 2z » FEEST FRNGLE -
AABLE) » ARTALBEX TR .. RE%Z AME -



enum OptionalTuple {
Value (132, 132, 132),
Missing,

let x = OptionalTuple::Value(5, -2, 3);

match x {
OptionalTuple::Value(..) => ("Got a tuple!"),
OptionalTuple::Missing => ("No such luck."),
}

X 2ITH Got a tuple! ©

ref 7 ref mut
o RARRE A3 B ref RAEF
let x = 5;

match x {
ref r => ("Got a reference to {}", r),

XM Got a reference to 5 ©

XE > match P8 r 2 &i32 XMy o 3 &JER » ref XEFRET —NNEE
NFPERAGIA o WwRBEEZ—ATEZIRA > ref mut BAETAMI :

let mut x = 5;
match x {

ref mut mr => ("Got a mutable reference to {}", mr),
¥

o B (Ranges)



RETVAR .. RE—ANEE A

let x = 1,
match x {
ces => ("one through five"),
= ("anything"),
}
L2 one through five o

OB 2% RS A char ko

let x = '';

match x {
'a' ... 'J => ("early letter"),
k' ... 2 => ("late letter"),
_ = ("something else"),

}

X2 e something else °©

9

T ML R @ B Es e F b

let x = 1;

match x {
e @ Ce => ("got a range element {}", e),
_ = ("anything"),

b

X4 got a range element 1 o AARBAAM—NE FRIEZHH
A% s XM+ AR

744

IT A2, 49



struct Person {

name: < >,
¥
let name = "Steve'".to_string();
let mut x: <Person> = (Person { name: (name) 1});
match x {

(Person { name: ref a @ (), .. 3}) => ("{:?3}"

, a),

- = {3
}

I B

J

X oHrd Some("Steve") o B EA1EPerson L @4 name P F| a o

R | GRNEERAT @ 0 REZHAREFEFNRENGE ARG
A

let x = 5;
match x {
e @ Ce | e @ Ces => ("got a range element
{3 e),
= ("anything"),
3

¥ 2 (Guards)

T AR if R5IAIEEST E (match guards)



enum OptionalInt {
Value(132),
Missing,

let x = OptionallInt::Value(5);

match x {
OptionallInt::Value(i) if 1 > => ("Got an int bigge
r than fivel!"),
OptionallInt::Value(..) => ("Got an int!"),
OptionallInt::Missing => ("No such luck."),
¥

Z MW Got an int! o

o AR if PRAZEREKX > if FHBEATHAEN

let x = 4;
let y = false;
match x {
| 5 if y => ("yes"),
_ = ("no"),
b

X2ATH no » WA if ERATEAN 4 | 5 > AT A 5 » #HajiE
B Aif EA IR AR R EAEE

(4 | 5) if y => ...

41 (5 if y) = ...

A5 LA (Mix and Match)



(T¥H) | AREIRGEF R > ART A L@y 5 AL By ik #ATAS

match x {
Foo { x: (ref name), y: 3 o=> ...

X T oK o F554E A e o



W RE

method-syntax.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

BB RERE s A RIRE—RHEIELRART R IBESALME o £
T @A

baz(bar(foo));

KMTINE G A Hx » K112 F $l“baz bar foo” ° i 3X I~ & & 4% 18 A 897
o B %A A E I “foo bar baz” o e R AR X AR L F 45D 9

foo.bar().baz();

FEM A > Edest E@ARA BN > RFTA | Rust #d impl X4EFRET
1% B 7 %R A& % (method call syntax) o

7 i

R A C el T


https://github.com/rust-lang/rust/blob/master/src/doc/book/method-syntax.md

struct Circle {
x: 64,
y: 64,
radius: f64,

impl Circle {
fn (&self) -> f64 {
std::f64::consts::PI * (self.radius * self.radius)

}
}
fn O {
let ¢ = Circle { x: , Y , radius: };
("{}", c.area());
}

X AATH 12.566371 °

MG T —AMRERBGLEMIR « RATET —A impl 3k FELAZ@E LT —4

7k area °

Ik B SRRk 0 &self o CAIMLIR D self 0 &self ## &mut
self o RITLIRAZXFZ—NMHEIKA x.foo() T x o 3TN x TH
B3FF LA ¢ self WREREZRLIG—ANE gself WREAE—NFIA » &

& &mut self wREA—ANTEG M o HAKNE area A &self 1EA 5%k >
KAV T AT G AL S AL B o RA KA FE A —A Circle * &ATT A
BALAT AL MR AR 17 ] radius FH o

BNV GEAE R gself - shRAa RIATA AR % @ T A » Fl A48 ik
RV LS MEM@T AT RN —# o ZA—ADZFFTHRGH T



Rust B 7 2X42 F LR

struct Circle {
x: f64,
y: f64,
radius: f64,

impl Circle {
fn reference(&self) {
println!("taking self by reference!");

fn mutable_reference(&mut self) {
println!("taking self by mutable reference!");

fn takes_ownership(self) {
println!("taking ownership of self!");

T AHAEZE S A impl 3k o L@ 696] FH T AMK B R A

4.15.7% k& ik

165



struct Circle {
x: f64,
y: f64,
radius: f64,

impl Circle {
fn reference(&self) {
("taking self by reference!");

impl Circle {
fn mutable_reference(&mut self) {
("taking self by mutable reference!");

impl Circle {
fn takes_ownership(self) {
("taking ownership of self!");

4 X, 7 %78 A (Chaining method calls)

A BNV F LT R R 77 % T 2 Hlde foo.bar() © AR A KA I 4 69 A8 ] F
% s foo.bar().baz() ? EMARZEANAFEE" » KRAVTAAZEE self kK
BIX & o



struct Circle {
x: 64,
y: 64,
radius: f64,

impl Circle {
fn area(&self) -> f64 {
std::f64::consts::PI * (self.radius * self.radius)

fn grow(&self, increment: f64) -> Circle {
Circle { x: self.x, y: self.y, radius: self.radius + inc
rement }

3
3
fn main() {
let ¢ = Circle { x: , Y , radius: };
("{}", c.area());
let d = c.grow( ).area();
("{3", d);
3
/E%Efét"j/fﬁ

# struct Circle;

# impl Circle {

fn grow(&self, increment: f64) -> Circle {
# Circle } }

KAF B KRATEE T —A Circle o it A Z3k » &A1 A3 K — A H 8 @43 5]
HEER D o

X 8% % %% (Associated functions)



RATELT L L— AN #H self 52ty XBRKEL o &L —AMNRustRaD P 3EF F N6
S

struct Circle {
x: 64,
y: 64,
radius: f64,

impl Circle {
fn (x: f64, y: 64, radius: f64) -> Circle {

Circle {
X: X,
Yoy,
radius: radius,
}
}
}
fn O {
let ¢ = Circle: :new( , , );
3

%4 (associated function) A HRAIMET —AF769 circle ° Z&#H A
FF LML Struct::method() #EEAME » M AL ref.method() &k °

&) 72 #4# X, (Builder Pattern)

EMNHBENEFEZEZMNGRA P TURIER » FE RN R AFRINZERN XSG E
Mo Zm o x A7y ¥Z 0.0 »HHE radius %2 1.0 cRust # & A 7% E
B RLSEBRRAFET LA - KRNARAQNEZEREXRRY - CFAKZIME

struct Circle {
x: 64,
y: f64,
radius: f64,



impl Circle {
fn area(&self) -> f64 {
std::f64::consts::PI * (self.radius * self.radius)

}

}

struct CircleBuilder {
x: 64,
y: f64,

radius: f64,

impl CircleBuilder {
fn new() -> CircleBuilder {
CircleBuilder { x: A , radius: ;1

fn x(&mut self, coordinate: f64) -> &mut CircleBuilder {
self.x = coordinate;
self

fn y(&mut self, coordinate: f64) -> &mut CircleBuilder {
self.y = coordinate;
self

fn radius(&mut self, radius: f64) -> &mut CircleBuilder {
self.radius = radius;
self

fn finalize(&self) -> Circle {
Circle { x: self.x, y: self.y, radius: self.radius }

fn main() {
let ¢ = CircleBuilder::new()

.X(1.0)



y(2.0)

.radius( )
.finalize();

"area: {}", c.area());
"x: {3}, c.x);
("y: {3") c.y);

BMNAERXEXFERAT —ANEMIK CircleBuilder ° HATAEE LT —MIEH
HEk o A1 circle PELT area() Zik o EMNZEEXLT A —A7

% CircleBuilder: finalize() ° BAFEMMERS FRIET RN &E

) Circle ° HARMEMER ZAA KRB GEIE @ KATT A

Fl circleBuilder ki&#|4AmEMNFEE circle



Vectors

vectors.md
commit 5b9dd6a016adb5ed67e150643fb7e21dcc916845

“Vector’ £ — N ARTH K G > MERMARAE LA vecet> (H
P o<T> £—A2H4EE)) o vector® A& £ E 4 BLEIE © vectorg i K wE
% string 5 &str —#F o RTUER vec! EKREIEE :

let v = [1, 2, 3, 4, 5]; // v: Vec<i32>

(G art& A println! E&F—H# » KA FHES [] 8BS vec! o AT H
& » Rust A ¥ 48 A Lt &40 o )

st T ER WA —#H X8 vec!

let v = [0; 1; // ten zeroes

% R LE
A Tvectordy & &3l 6944 » £ A []

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

("The third element of v is {}", v[2]);

RN 0 T4 FTABEINLER v[2] o

BIMEAFEE N A LM usize B GE R k7]


https://github.com/rust-lang/rust/blob/master/src/doc/book/vectors.md
http://doc.rust-lang.org/std/vec/

let vV = [ 4 4 4 4 ];
let i: usize = 0;
let j: i32 = 0;

v[i];

vIil;
F13F usize EH &7l 6915 2% B X Mo THH%

error: the trait “core::ops::Index” is not implemented for the t

ype
‘collections::vec::Vec<_>" [E0277]

viil;

N~~~

note: the type "collections::vec::Vec<_>" cannot be indexed by °
i32°
error: aborting due to previous error

b AR S e A S T EAR R i3 k7] .
#R17 ¥ (Out-of-bounds Access)
WwRZRFEFRGLEG RG]

let v = [1, 2, 3];
("Item 7 is {}", v[7]);

AR 2 LA &AL panicH M = TIE & ¢

thread '
' panicked at 'index out of bounds: the len is 3 but the index i
s 7'



S FAR AL AT 45 % @ S & panic 0 AR AE R get R get_mut XA
%o A S Al — AT £ 5] BHEEE None

let v = vec![1, 2, 3];
match v.get(7) {

some(x) => println!("Item 7 is {}", Xx),
None => println!("Sorry, this vector is too short.")

%A

TAR for k%K vector 89LE o A3MRA :
let mut v = vec![1, 2, 3, 4, 5];
for i in &v {

println!("A reference to {}", 1i);

for i in &mut v {
println!("A mutable reference to {}", 1i);

for i in v {
println!("Take ownership of the vector and its element {}",
i);

}

vectorit A& % A 87 ik » 7T VAK Avector?I AP L% T fEEA] »


http://doc.rust-lang.org/std/vec/struct.Vec.html#method.get
http://doc.rust-lang.org/std/vec/struct.Vec.html#method.get
http://doc.rust-lang.org/nightly/std/vec/

FH#

strings.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

HTFHE-MF > FHRERAFTRLENERZALT - § TRustZZART A A%
o MAEHNTRHBREALGECETALTRA c HFLERAEH —ATERNH
BAELEME o FRAR S TRBMY > MFHEEAT TR DGLRIBLEN o ZALRE
W Rustt 47 # 5 — L BECRM G A AR EST L TR o

IEEMNB#—F THR—T c A FHBZL—BUTF-8F ¥ %42 #9Unicode & & 4449 /5
B o BT A 0 F 4T B AR AR LA R UTF-85 7] o 5 98 » F45F # A 1 vhnull4 B3
B &4nulF ¥ o

Rusth mst £ #6957 % XA © &str #» String ° k&ML A A &str o &

W% | B (string slices) ° F/ % % & &'static str XA :

let greeting = "Hello there."; // greeting: &'static str

"Hello there." A—ANFHEFEMEH LT &'static str - FHEFE
ABEPERGFFER » LT R CHBGERNABEFORESFF » FELENESF
BT ERF AL - A greeting T T —MHATEGFH BTN o £
MFELZ—NFHEMRAOIBRLELT—NFRETE -

FHEFETAIZ AT AAMH K o H—H L ESIATHFZAG EH

let s = "foo
bar";

("foo\n bar", s);

HAr o A\ > 2R ERAIATH


https://github.com/rust-lang/rust/blob/master/src/doc/book/strings.md

let s = "foo\
bar";

("foobar", s);

Rust & A R R A &str ° —A String °* £—MNAEBRESEROGFHFE o LA
FHETAEK » H LLRIEZUTF-8%44) o string BFAL—AFHER K
WA to_string Fikidkmk o

let mut s = "Hello".to_string(); // mut s: String
("{3" s);

s.push_str(", world.");

("{}", s);

String XA —4 & EF| MY &str

fn takes_slice(slice: &str) {
("Got: {}", slice);

3

fn main() {
let s = "Hello".to_string();
takes_slice(&s);

}

AP RA S HRIF AR AELER &str Htraitm 75T &str AFEA SO REE -
%l4= » TocpStream::connect » H —4 ToSocketAddrs EA &9 5%k o &str TR
%% AT String LAEA &* S XFH#k o


http://doc.rust-lang.org/stable/std/net/struct.TcpStream.html#method.connect

use std::net::TcpStream;

TcpStream: :connect("192.168.0.1:3000"); // &str parameter

let addr_string = "192.168.0.1:3000".to_string();
TcpStream: :connect(&*addr_string); // convert addr string to &str

(| S—

& string #%#A &str KRNI 0 RN &str 354 %] String & A 5| 5 Ee
NG o FhIELE » T Ed XA

%3] (Indexing)
RA T4 & 2HKXUTF-8%MAE » ©F X F &3] :
let s = "hello";

("The first letter of s is {}", s[0]); // ERROR!!!

WE A [] FR—ARAZEFTRY o R FHEFENUTF-8% M 6 FH T
ARG ANTF o RLIMBH T BRI T B BENATH o ZARME RN
%5 mARMTBIRFEA o L —F k# » Unicode 5= Fr L&A & U 44F
B o RMTABBERFASAE—ERIOTY » XAERD A (codepoints)



let hachiko = "& AR/ T ",

for b in hachiko.as_bytes() {

("{}, ", b);
}
("");
for ¢ in hachiko.chars() {
(”{}r ”’ C);
}
("");
RAATE A ¢

229, 191, 160, 231, 138, 172, 227, 131, 143, 227,

133, 172,

S RPN, » X AH L char £ %28 FF o

AR T AR R RELIR & 5l ARl 8 R G

# let hachiko = "& X HFa";
let dog = hachiko.chars().nth(1);

LB T RN FRAF R EA char 897 % o
1k (Slicing)

T VAL R BB R R RBR—AFH BN

let dog = "hachiko";
let hachi = &dog[0..5];

131,

129, 229,



ERREEAF VRS > IREFHRAS o PFTAde TAREEZITHSRIK :

let dog = "BRNFA";
let hachi = &dog[0..2];

thread '
' panicked at 'index 0 and/or 2 in &R/ F/2° do not lie on

character boundary'

% 3% (Concatenation)

4o RARH —A string  RTAEECE@EL—/ astr

"Hello ".to_string();
"world!";

let hello
let world

let hello_world = hello + world;

T RIRA A String * REE—1 &

let hello
let world

"Hello ".to_string();
"world!".to_string();

let hello_world = hello + &world;

RXARA &String TrAE #HEEHRA —A &str o A A Deref 454k o



e

generics.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

s

AE o B3R B REREE LR s KNTaAZBERL
ZEH A 0 RustA — M Aee &A1 4T dF 0 2hae © 2R o 2 A

% & (parametric polymorphism) » € &%E& il A T4 24
A S MM ( poly £% ° morph AHAE) 69 HFK

Ae,

AR SR o F
R F B A%
% (parametric)

AT
9

s
S

=
B
=3

[e]

)

FEE2H > RAELBRARZ S > WNERN KA LZANKRA - Rust txEERBET
— ARy KA —— option<T>

enum Option<T> {
(T),

4

ZAMRE LI LR <T> HFPREAECL—ADZBEEREY - £ L@ EFE 9
b FLEMNEAER T o BNAZXNSEARZENZAFLAGEY - TEHAE—A
1% Bl option<T> 89#]F » B A MG KA Iz iE

let x: <i32> = (5);

EERAEFRF > KA1E 2] option<ild2> ° EFEH Option<T> MM 4L o f&
EAFEE option ¥ 0 T 894EA i32 o AR AEM » KATA T Some(T) °
EF 1T A& 5 cHAEL i32 Ae)» MPEAAAF » IUAFRKE - R T A8
o BRATSAFE] —A45%

let x: <f64> = (5)7
// error: mismatched types: expected "core::option::0Option<f64>",

// found “core::option::Option<_>" (expected f64 but found integ
ral variable)

{ S—



https://github.com/rust-lang/rust/blob/master/src/doc/book/generics.md

BHREARAE RN TEREA fo4a 89 option<T> | AL XM LIA0fF ¢

let x: <i32> = (5);
let y: <f64> = ( );
THERITT o —& 7 B4 AE A o

-&\

TRAR—ANEAZEZAE o MHERustiz EE P 5 —EMLE Result<T,
E> XA :

enum <T, E> {
(T),
(E),

REFRANZHER . T E o B REFETURMEMEERY (K5) F
o KATTXAZ 3L Result<T, E> A :

enum <A, 7> {

(A),
(2),

Yo RARB X 20915 o MBI EFRMNE—ANZRLHZEZL T » KE type * &
BEHRMA E kK& error c Af s Rusti#F RE X o

Result<T, E> ZEMATFEOREME > 4T W% E£ TR I RE /N

1% ©
LARSEE e
KAVT R R W — N RIET 520 S

fn <T>(x: T) {



EBIERARIES D <T> REATIMNREFAAZHEA @ x: T K
“x & T RAK .

SAHBT AR AR 62 B R

n <T>(x: T, y: T) {

EMNTRE =R E AN (ZA) XAGRA :

fn <T, U>(x: T, y: U) {

Z A ¥k (Generic structs)
AR VAJE—/ struct PREAZREA .

struct Point<T> {

x: T,
y: T,
}
let int_origin = Point { x: 0, y: };
let float_origin = Point { x: , Y };

HRFRM > <T> ZEMNFANZELE > mEMNLELFERBILPER x:
T o

LARAREZA struct Bhm—ANFIE > RT AL impl FIAEXR AR



# struct Point<T> {

# x: T,
# y: T,
# }

#

impl<T> Point<T> {
fn swap(&mut self) {
std: :mem: :swap(&nut self.x, &mut self.y);

BAar AR EERE T XFILFAEMERGZA o iR ST LR A @ IR
20T option<T> ° #HT RMREH LEME vec<T> BHNARNERELA o 5
—7 @ AEFARBER ZEE LRI E R EZINS o MiEtrait boundEF Rk T AEH
A+ X Fada TR o


http://doc.rust-lang.org/std/vec/struct.Vec.html

Traits

traits.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

trait £ — & UF Rust %1% & — > R A LML) 5818 T4 -

RFECHF impl XAEFG » R 7 kB L RR T KGR ?

struct Circle {
x: 64,
y: f64,
radius: f64,

impl Circle {
fn area(&self) -> f64 {
std::f64::consts::PI * (self.radius * self.radius)

trait iR EML > TR T KA1 REARIE R T L —A trait » KRG A IR EZIL trait o 5]
4o s RATH Circle £ HasArea ftrait:


https://github.com/rust-lang/rust/blob/master/src/doc/book/traits.md

struct Circle {

x: 64,

y: 64,

radius: f64,
}
trait {

fn (&self) -> f64;
}

impl HasArea for Circle {
fn (&self) -> f64 {
std::f64::consts::PI * (self.radius * self.radius)

WwARAT N > trait %5 impl AAeRBAE 0 FEEMNEZAZ XL —MNHEK» AL
R FARIE o B &AM impl —Atraitdt o K ATEA impl Trait for Item * 5%
AL impl Item -©

Z 7 %489 trait bound (Trait bounds on
generic functions)

trait fRA H A B A A AT — N ER S T ARBF G RE c ZRRIRRTAL
KEGRA (KA bound) CHEZLHER o F_IANSRE » BH TR IE

fn <T>(shape: T) {
("This shape has an area of {}'", shape.area());
b
Rustie, 2214 :

error: no method named “area’ found for type T  in the current
scope



HA T TAZEATER » AN AEHATECEINT area 7% o A RN TAEZ
A T AHe—A trait bound * kAR E LT xR H*

# trait HasArea {
# fn area(&self) -> f64;
# }
fn print area<T: HasArea>(shape: T) {
("This shape has an area of {}", shape.area());

<T: HasArea> 1&/A£4%% any type that implements the HasArea
trait (MEMMEILT HasArea traittg XA ) o A trait © LT KL EMAFC » &K
VT Ao e 4247 23 HasArea ¥ 23K —A .area() 7 & o

BRE—ANY RGBT = €T TAE

trait HasArea {
fn area(&self) -> f64;

}

struct Circle {
x: f64,
y: f64,

radius: f64,

impl HasArea for Circle {
fn area(&self) -> f64 {
std::f64::consts::PI * (self.radius * self.radius)

¥

¥

struct Square {
x: 64,
y: fé4,
side: f64,

impl HasArea for Square {



fn area(&self) -> f64 {
self.side * self.side

fn print area<T: HasArea>(shape: T) {
("This shape has an area of {}", shape.area());

}
fn main() {
let ¢ = Circle {
X: ,
y: ’
radius ,
};
let s = Square {
X: ,
y: ’
side: ,
};
print_area(c);
print_area(s);
}
IR

This shape has an area of 3.141593
This shape has an area of 1

W RPT R > print_area MARLZAHET » FHARENIIEE T ERMEGEA o
REAIEE T HRGER

print_area(5);

AT 2T B — A g i 454k



error: the trait "HasArea  1is not implemented for the type "_° [
E0277]

2 A4 K4 trait bound (Trait bounds on
generic structs)

Z R LRI trait bound T IR & o BT AR EH BB IR AL AR F B KR S Fnt i e
Lt bound - LEH — A XA Rectangle<T> # € 89 is_square()

struct Rectangle<T> {

x: T,
y: T,
width: T,
height: T,
}
impl<T: > Rectangle<T> {
n (&self) -> bool {
self.width == self.height
}
3
fn O {
let mut r = Rectangle {
xX: 0,
y: 4,
width: ,
height: ,
Iy
(r.is_square());
r.height = ;

('r.is_square());



is_square() F&HELAAF > ATAL LM A —ANEI
T core::cmp::PartialEq trait &£ A :

impl<T: > Rectangle<T> { ... }

A s — AN FHT AR T A IRARFGE AT LT o

GECE A

LERATE LT — 3893 T4 B F 4 Rectangle Z#1k
S REZMATRESS LA K> o RATT A2t HasArea 24
K s square #» Circle MR FG ? Tl » FEfIFERE > mBELEE
KNFRTMETI trait® % o

£ 3, trait 499 #LM (Rules for implementing
traits )

B AT Ak o &A1R & S MR L e trait 23 0 R AR A AT R A 52 3 — A
trait e FTAME AR B3 > 4T A i32 L5 3L HasArea

trait {
fn (&self) -> f64;

impl HasArea for 132 {
fn (&self) -> f64 {
("this is silly");

*self as f64

.area();

Fe KRR BRI 7 RARNA R AT 6% > BPAR X & T 2ARg o

BREAKRA BARIETFE®ER (Wild West) » REXF A AASRA] k& £ 1F Lk E4%
#l oo BH—R4w R trait F LT XEGROERIR > CHREEI - AT AT #
ITXAINO » A AEERET —A write traitk A File g m#RSMe9 68 - K


http://doc.rust-lang.org/cmp/trait.PartialEq.html
http://doc.rust-lang.org/nightly/std/io/trait.Write.html

ik’ File AT &H XA F % ¢

let mut f = std::fs::File::open("foo.txt").ok().expect("Couldn’t
open foo.txt");

let buf = b"whatever"; // byte string literal. buf: &[u8; 8]

let result = f.write(buf);

# result.unwrap(); // ignore the error

R E AR

error: type “std::fs::File' does not implement any method in sco
pe named “write’
let result = f.write(buf);

EMEFEEZ % use XA write trait:
use std::io::Write;

let mut f = std::fs::File::open("foo.txt").expect("Couldn’t open
foo.txt");

let buf = b"whatever";

let result = f.write(buf);

# result.unwrap(); // ignore the error

BHRRLE RO RFT o

X EREBAE AT L int 3B R BZIHGRE > SO &F ik b3
1% use T AR /Atrait o

RIEA —AFRtraitt R4 o X F Ztraitif ZRE 8 impl AR RAEERE T E

#8 I’ﬂiﬁi o BTVA » HATT VA4 132 %3 HasArea trait’ F 4 HasArea Eﬁm’l]flﬁ
EAT o AR ERABA i32 %I Float trait » €L &RustiR4E69 » M £ %

#)’(@J v B & Atraitfe KA R ARG EEATF o

% Ttraitty &G — & © F AtraitfkH 6928 Z% £ £ 45 (monomorphization)
(mono D E— morph X)) B FTAE R %%‘75 o % (statically dispatched)
BRAMNFL2ELE? BAtraitd 2R THRE S my o



% trait bound (Multiple trait bounds)
R e R T AR —AMraitfiR g — N2 A XA 5 4

n <T: >(x: T) {
x.clone();

e RIREFERS TIANRE > TER +
use std::fmt::Debug;

fn <T: + Debug>(x: T) {
x.clone();

("{:730 x);

M EZFEIN clone #2 Debug °

where } %] (Where clause)

mEBEARAYEZAIotraitt) FEFTE R > AL BN EE > INBER
AAREKRIETT :

use std::fmt::Debug;

fn <T: , K + Debug>(x: T, y: K) {
x.clone();
y.clone();
({223 y)

BHM L FERED > MARI AL RAEN o RAHBLEPH -

Rustf — /27 % » ©™“where X 4]” :



use std::fmt: :Debug;

+ Debug>(x: T, y: K) {

fn foo<T: , K:
x.clone();
y.clone();
({73 y)s
}
fn bar<T, K>(x: T, y: K) where T: , K: + Debug {
x.clone();
y.clone();
({23 y)s

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

bar("Hello", "world");

foo() M EAIR A&, » @ bar() 1£8 where M &) o FTH RPTF B 63k
AL LSRR A% TRE] 0 RBESEI| R G E—A where ° 3T ¥k897)

& ARWT A EE K
use std::fmt::Debug;

fn bar<T, K>(x: T, y: K)

where T: ,
K: + Debug {
x.clone();
y.clone();
("{:?3", y);

48 sk

LA R ERTTVME R 2 HTAR

where # LA KIZFF 2B K o 4w :



trait ConvertTo<Output> {
fn convert(&self) -> Output;

impl ConvertTo<i64> for 1i32 {
fn convert(&self) -> 164 { *self as 164 }

// can be called with T == 132
fn normal<T: ConvertTo<i64>>(x: &T) -> 164 {
x.convert()

// can be called with T == 164
fn inverse<T>() -> T

// this 1s using ConvertTo as if it were "ConvertTo<i64>"

where 132: ConvertTo<T> {
.convert()

}
(| S—

CEAVFRA S EMTARMERRY (AR

FXREET where M &) 89%0 9065 5 68
A& i32 ) o MR E AL A (e T ) o

g2

%\ %% (Default methods)
X TtraitZ A e — N BN EZHBN IR e CEREIRFERNEFT—MTF ¢

trait Foo {
fn is_valid(&self) -> bool;

fn is_invalid(&self) -> bool { !self.is_valid() }

Foo traitéy A & &£ is_valid() * FIHAFREFEZ LN is_invalid() o
CaAE R BRINGGAT A o RATIARBZFR ZRIITH



# trait Foo {

# fn is_valid(&self) -> bool;

#

# fn is_invalid(&self) -> bool { !self.is_valid() }
# }

struct UseDefault;

impl Foo for UseDefault {
fn is_valid(&self) -> bool {
println!("Called UseDefault.is_valid.");
true

struct OverrideDefault;

impl Foo for OverrideDefault {
fn is_valid(&self) -> bool {
println!("Called OverrideDefault.is_valid.");
true

fn is_invalid(&self) -> bool {
println!("Called OverrideDefault.is_invalid!");
true // overrides the expected value of is_invalid()

let default = UseDefault;
assert!(!default.is_invalid()); // prints "Called UseDefault.is_
valid."

let over = OverrideDefault;

assert!(over.is_invalid()); // prints "Called OverrideDefault.is
_invalid!"

4% & (Inheritance)



A B I —AMtraitE K £ A —AMrait -

trait Foo {
fn foo(&self);

trait FooBar : Foo {
fn foobar (&self);

FooBar 3L/ £, Foo » 12XAF :

trait Foo {
fn foo(&self);

}

trait FooBar : Foo {

#
#
#
#
# fn foobar(&self);
#

}
struct Baz,
impl Foo for Baz {

fn foo(&self) { ("foo"); }

impl FooBar for Baz {
fn foobar(&self) { ("foobar"); }

WwREAMET EI Foo ° Rustad1F&A7 :
error: the trait "main::Foo  1s not implemented for the type "ma
in::Baz" [E0277]

Deriving

¥ 5 69 %I1% Debug #7 Default XA &) trait 2RAFRLEAR o At > Rust /-t T
— AN PR AP RATIE Rust A & AT 8 30 S trait ¢



Rust B 7 2X42 ¥+ LR

#[derive(Debug)]
struct Foo;

fn main() {
println!("{:?}", Foo0);

R o deriving FR#&| 4 — &4 52 89 trait

e Clone

o Copy

e Debug

e Default

e £Q

e Hash

e Ord

e PartialEq
e PartialOrd

4.19.Traits 195


http://doc.rust-lang.org/core/clone/trait.Clone.html
http://doc.rust-lang.org/core/marker/trait.Copy.html
http://doc.rust-lang.org/core/fmt/trait.Debug.html
http://doc.rust-lang.org/core/default/trait.Default.html
http://doc.rust-lang.org/core/cmp/trait.Eq.html
http://doc.rust-lang.org/core/hash/trait.Hash.html
http://doc.rust-lang.org/core/cmp/trait.Ord.html
http://doc.rust-lang.org/core/cmp/trait.PartialEq.html
http://doc.rust-lang.org/core/cmp/trait.PartialOrd.html

Drop

drop.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

WA EZA TR T trait > L EZAVAF — N d Rust iz A E R 69428
trait > Drop ° Drop traiti®f T —A % —/NME & A B 3G 15 47— K AD 6y

% o 5| dm

struct HasDrop,

impl for HasDrop {
fn drop(&mut self) {
("Dropping!");

fn main() {
let x = HasDrop;

// do stuff

} // x goes out of scope here

L& main() M RE x BIFERBAETIE 0 Drop 9REIE2MAT o Drop A —
ATy ik o AL drop() o BRIL—A self 89T T4 A o

AL | Drop MMFIEFHE  FRIXF L o fldo > AL UG ENF A

AR R % F (dropped) © 3 & % — A1 F ¢


https://github.com/rust-lang/rust/blob/master/src/doc/book/drop.md
http://doc.rust-lang.org/nightly/std/ops/trait.Drop.html

struct Firework {
strength: 132,

¥

impl for Firework {
fn drop(&mut self) {

("BOOM times {}!!!", self.strength);

¥

¥

fn main() {
let firecracker = Firework { strength: };
let tnt = Firework { strength: };

¥

R o Hh

BOOM times 100!!!
BOOM times 1!!!

tnt & firecracker Z AT &HAAERA R (R KZE : INTEBRAZATHRE) -
ACEZ GBI o Bl o

AR Drop A 24F/A%R?EFE KW > Drop M RFFMEMTE struct XK
T oo Blde > Arc<T> £ E—‘/\‘ﬂ)ﬂﬁ‘#{*’ﬁ o % prop AR > 2RI A
T FHEA RGN AGEL A0 FLATRKEGE -


http://doc.rust-lang.org/nightly/std/sync/struct.Arc.html

if let

if-let.md
commit 797a0bd1c13175398aa0e2e45f6dbb61bcbh8c329

if let AHFHEHF if F» let KRRV T RAHE X TEREG T4 o

Blde » T KAVBRZEATA — & option<T> ° ZATHIEE A Some<T> B LA
Al —A %%k » M EA None HAHZLFH - XFA KRR

# let option = (5);
# fn foo(x: 132) { }
match option {
(x) => { foo(x) },
=> {},

EMNAR—2Z L ZIEA match > Blae » BATTVER if

# let option = (5);

# fn foo(x: i32) { }

if option.is_some() {
let x = option.unwrap();
foo(x);

XA L IRAR T AAAF PRI o RATTVAMER if let RAILIHEH T RARFE 89568 ¢

# let option = (5);

# fn foo(x: 132) { }

if let (x) = option {
foo(x);

}

fo R — A AR B R 0 BYRRALATIE GG S8 693 9 B X9 A R AF F - P AR
MERERX o wRBEXFILA » LR LKL o


https://github.com/rust-lang/rust/blob/master/src/doc/book/if-let.md

Jo FARABAEAE X RIS BB 8 Aty > ART VAL else

# let option = (5);

# fn foo(x: 132) { }

# fn bar() { }

if let (x) = option {
foo(x);

} else {
bar();

}

while let

ey > BHRB—EEIR > BB — AT ED) 4 E R X IE > RT A F4E
Fl while let ° 1M while let T ¥Ade AL A 091X :

let mut v = [1, 8, 5, 7, 11];
loop {
match v.pop() {
(x) => ("{3" x),
=> break,
}
3
% A R
let mut v = By A R
while let (x) = v.pop() {
({3 x);



trait=f £
trait-objects.md

commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

LR B % AR > RA1E B — IR R R T IA BAR 8 IR A & 24T B 4T
"‘Hé»’(“’\b’:’ (dispatch) o RIKEFEAMHB XG5 LK : X35 KX ISR B8R
Rust &R # A9 % » i CHIRME T — A=K 4rait 2t %’»”6’77}&% R IBFHEITK o

Ju &2
F] I?\

BERZHETEROARZT » BN FE—/trait fr— R FEH, o XN R E—AF 2
8 Foo ° ©A—RE String 897 &% o

trait Foo {
fn method(&self) -> ;

FATLAE u8 F» String EEILT & Arait

# trait Foo { fn method(&self) -> H
impl Foo for u8 {
fn method(&self) -> { ("u8: {}", *self) }
3
impl Foo for {
fn method(&self) -> { ("string: {}", *self) }
b

HANK

KRKAVT 42 A trait 69T R #HATH AT K


https://github.com/rust-lang/rust/blob/master/src/doc/book/trait-objects.md

# trait Foo { fn method(&self) -> String; }
# impl Foo for u8 { fn method(&self) -> String { format!("u8: {}"

, *self) } }

# impl Foo for String { fn method(&self) -> String { format!("st

ring: {}", *self) } }
fn do_something<T: Foo>(x: T) {
x.method();

3
fn main() {
let x = 5u8;
let y = "Hello".to_string();
do_something(x);
do_something(y);
3
R E—
X2 Rust A2 X"k #ATH A S K o L&A Rust &4 u8 #= String £ 54!

ﬁg,_/\¢§5gmijiéﬁéﬁ do something()

) 9}'\}‘/]%5‘3‘ do somethlng by IR R A A

TR HE o Wk AW 0 Rust £ T — AR H 69 R



# trait Foo { fn method(&self) -> H

# impl Foo for u8 { fn method(&self) -> { ("ug: {}"
, *self) } }
# impl Foo for { fn method(&self) -> { ("st

ring: {}", *self) } }
fn do_something_u8(x: u8) {
x.method();

3

fn do_something_string(x: ) {
x.method();

3

fn main() {
let x = ;
let y = "Hello".to_string();
do_something_u8(x);
do_something_string(y);

3

(| -

THEME—MRRGL BT B30 RAAFREAEAFRAR » BARER L LR F
i€ 0 N RIFSHTRBRILTSHA c AL RRFEFQZITHK
o R p g C s T S BCRAIZIK” (code bloat) ° B4 %iEd 49
—#HEFT 0 R T HEANALBLE LA TR GE N AL -

shoh o RAER AT LT E I EARA G 6K T AL B AR o e o 369 R B R R
KFBIELREWK (REEHEXNABRY —) o RALRAFMEEERA #
[inline] ## #[inline(always)] S5 RE o FI—MERAHE DL O R A
Eo E—RERT» HAP» R EHZE -

?’%rﬁ’? ’ ﬁ%ﬂ‘%%’l“%éh\ﬁiﬁjﬁ‘ﬁé ’ ﬂlﬂ_ﬁﬂ] lé%;]‘yxg_‘/l\/]\é/:,%%&/ﬂ\iéﬁ%j_
RBZRBATHETE > FRRERIAT > ZARRB S AR Lo X7F o B AHZA
JRB AR B R TR T A K o

HETE



Rust i i — A~ #“trait 3t 2709 EIREH K 5K © ke
%, &F00 ~ Box<Foo0> x\ih?titraltﬁ% o Bl A —RME s APREEETANTHL
trait (91 ERA o ) BARRA R E BT L AT o

M—EEZHTHT trait OEB G54+ » T UAMNE L#%*"(castlng) (%]4= > &x
as &Foo ) H A BA4 A (coercing it) (Fl4e » do &x LM AFAEH L — N
K &Foo R A Ay K L) kI AFtraitd £ o

X trait St Z 8958 H % A A LEA T LT amut Foo # amut T WA
% BOx<F00> B Box<T> XAF9154t » A3k T B AT 4 b KAV 3] 69 BT A 541 -
Bl A Fe i A L — By o

REARAET AR A F R RF B X T4 L AIR4 6915 8 A sktraitxd 4 8 45 AR
AR EH" (type erasure) ©

= 2| b @ a9 45 F 0 KA A% R 48 F 69 trait » A trait F %694 A (casting) ki
THET K

# trait Foo { fn method(&self) -> i}

# impl Foo for u8 { fn method(&self) -> { ("u8: {}"
, *self) } }

# impl Foo for { fn method(&self) -> { ("st

ring: {}'", *self) } }

fn do_something(x: &Foo) {
x.method();

fn main() {
let x = ;
do_something(&x as &Fo00);

}
{ S—

KABTEA %A (by concercing)



# trait Foo { fn method(&self) -> H

# impl Foo for u8 { fn method(&self) -> { ("ug: {}"
, *self) } }
# impl Foo for { fn method(&self) -> { ("st

ring: {}", *self) } }

fn do_something(x: &Foo) {
x.method();

}
fn main() {
let x = "Hello".to_string();
do_something(&x);
}
J E—

—AME Rtraitst £ 09 REOF R A A FENFEILT Foo HERETTERKLK : €RA —
WRFGRE > —fx (EXEL) 2RI KRB o Ad > AARAE R > 2F
kB REGBEATH A4 > o R K I MEIEAEAT A BXOA BAR X ARAL 69 # 4T o

At LA R 354 7

otk BB S A —H o Rust KA R A543 » A ER A E TR K
N o iRt s fE 6 K (size) o AR T BRIBABAE A S FAE #4553~ 1A R
THH AR ESER (RBX) FREFHL > T RustF 1R HEARER
8y o

T Foo * EMNFZ—MNMEES Z—/ String (245 F ) H—4 u8 (1%
W) oo AL EcrateF TARLIT Foo (EFFT) HEMAEA - W RERAL
R4t A% s BN B ERERBESEMERNEFTES  RALCEATUAREE
KNEg o

454t kg B &R A 2 RAVEA trait st 2 0H4E89 KD (size) R L X8 » R 545
g K (size) B % o

# 3L (Representation)



T VAL — A trait 3t f L8 i — A2k 69 R 38 4T 6910 TR R 645 R GA F
MR R E (BRIERQNBREE) o

trait Xt £ LM EXE L& : CRCEANARTL TS5 ENN » A ERXA —LfEEY
$hiEAT B AR AT A A F R

TEEAVN—AFR 6 > F A trait 5T Z 69 Z/T0 R4 o std::raw B3R EESH
BRNEXDAME LML Sistraita £ ¢

# mod foo {

pub struct TraitObject {
pub data: *mut (),
pub vtable: *mut (),

b
# }

BIAT > —AMraitxd Zabg & — M RE AR RER 148 gFoo o

BIERA 4R @ trait 2 RGO E (EARBOERN 7 ) » F—AREZBARES
xR T # Foo FLILEYE RELE o

—NEEARR L ARG EMIER  BEOHENSRRERGBARMED o —A4
1% trait_object.method() &7 RZKA R &M E & F B E #6935 4 R g #AT— A
HEPER o )4

struct FooVtable {
destructor: fn(*mut ()),
size: usize,
align: usize,

method: fn(*const ()) -> '
}
// u8:
fn call_method_on_u8(x: *const ()) -> {

// the compiler guarantees that this function is only called
// with “x° pointing to a u8
let byte: &u8 = unsafe { &*(x as *const u8) };

byte.method()


http://doc.rust-lang.org/std/raw/struct.TraitObject.html

static Foo_for_u8_vtable: FooVtable = FooVtable {
destructor: /* compiler magic */,
size: 1,
align: 1,

// cast to a function pointer
method: call_method_on_u8 as fn(*const ())

Iy

// String:

fn call_method_on_String(x: *const ()) -> {
// the compiler guarantees that this function is only called
// with “x° pointing to a String
let string: & = unsafe { &*(x as *const ) };
string.method()

3

static Foo_for_String_vtable: FooVtable = FooVtable {
destructor: /* compiler magic */,
// values for a 64-bit computer, halve them for 32-bit ones
size: ,
align: g,

method: call method_on_String as fn(*const ())
i

FEHFENE R T destructor FRAE & —ANEFIE & LA AGIEAT 7R R EL
stF ug ALy > RidadT String CEHERAHF o 3T Box<Foo> X H
AR A traitd £ kLA L B8 > ©F R A HAMEARE FE Box ARE R
KRBT BEy o size #7 align —3’--)%\1’2&‘475‘ FRAREDG R Bt FHIR
CAREEZRAGRE A ZEEZLTEHENTHH R » R kawiE R
2o AA trait ¥ FERBSZTIFERE o



BAREANA —%ZIT Foo B4 » AR A B XM EF{EF Foo traitxt £ T 48 A A2
RH BRI (B RIREGER > S REK4HE)

let a: = "foo".to_string();
let x: u8 = 1;
let b = TraitObject {

data: &a,

vtable: &Foo_for_String_vtable
i
let y = TraitObject {

data: &x,

vtable: &Foo_for_u8_vtable
3

(b.vtable.method)(b.data);

(y.vtable.method)(y.data);

st %24 (Object Safety)

HF RZBTA trait A8 7T AR A A — A trait 3t % o #l4e » vector £3LT Clone °
it 4o FRATZ XL — trait 2 £ -

let v
let o

G, Z; Sip

&v as & ;

KAV — B4R



error: cannot convert to a trait object because trait “core::clo
ne::Clone” is not object-safe [EG038]

let o = &v as &Clone;
N~

note: the trait cannot require that “Self : Sized"

let o = &v as &Clone;
N~

#% &Y Clone JF TR A Z 244 (object-safe) "o RA 2 F& A trait 1 #&
&ﬁvmﬁ%°~4ﬁ%¢é%umﬁ%¢ TAREXAE:

o trait FF R &R self: Sized

o FTHW kAT Gty

2AF 2k — AT ERN ERENR? H— AT HLMER self: sized Rt
THA :

o LR KA AT KA & F

o LT AE A self

W56 o wRBT W > JLFPTRH BGIMAREE] T Self o A6 PR R T 42k
Bl o 4o RARE trait 89 7 AL T Self » M AAN R LA o



Bl

closures.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

FRATEIRERAITO— R A ETE (free variables) =RA R - A&
TF AL HEF R B m#{l’\]?‘[‘ﬁ)ﬂﬁlﬁ'ﬁ)ﬂfﬁﬁﬁﬂgﬁé@ T & o xfb o HAT
A —N#He57MemA Rust RE2T KE X THA169 L, » BRI A58 o

15 %
) 64 AL R AR XA
let plus_one = |x: 132| x + 1;
(2, plus_one(1));
KMEET —AHE > plus_one * HEEKT—IMHE - AENSEKETEHE

(1) XF> mAGKETZ—AREX» EZANBIFF > x +1 c18E {3 £
AERERX 0 FTAERNALTAMA 84 517649 & ¢

let plus_two = |x| {
let mut result: 132 = x;

result += 1;
result += 1;

result

(4, plus_two(2));

e EEINRNOY—XFTEmER fn TLYFTRRELA EALRRE o HF—AMERINFA R
FEARA R LM AR E AR ER o RATT A :


https://github.com/rust-lang/rust/blob/master/src/doc/book/closures.md

let plus_one = |x: 132| -> 132 { x + };

(2, plus_one(1));

TREMNATREEZZIZRE c A 2R?EAERALE BRXRETARIEZZEGRE - H
%J%JD‘Zﬁ:%i%"éié”wéﬁ“ﬁﬂﬁﬂﬁ%i%ﬁvx AT o 7 ] &89 R A MR YR AL
RACNZELE » FEFREZ AGEI — g8 R e) LRI T IE &45

~a

R °

HoAREBXRZAMNG > AEH ETRE o KW ERRIECNAREEH— X

fn (x: 132) -> 132 { x + }
let plus_one_v2 = |x: 132 -> 132 { x + };
let plus_one_v3 = |x: 132]| X + ;

&R F] o REApRZARAE o

] &, %3135,

Z AR e AR A A & AR A e a4 £33+ (close over their
environment) ° XA A KR

let num = 5;
let plus_num = |x: 132| x + num;

(10, plus_num(5));

KA s plus_num @ FIA T EEABRTE let 0% ¢ num o EEHAHE
E#ﬁ]?é}l‘& o o REMNB— L L H5INPTFRGF » RIN2AFE]— 4% o 1
o IX

let mut num = 5;
let plus_num = |x: 132| X + num;

let y = &mut num;



SRR A

error: cannot borrow "num’ as mutable because it is also borrowe
d as immutable
let y = &mut num;
N~
note: previous borrow of "num” occurs here due to use in closure
; the immutable
borrow prevents subsequent moves or mutable borrows of “num™ u
ntil the borrow
ends
let plus_num = |[x| X + num;

note: previous borrow ends here
fn main() {

let mut num = 5;

let plus_num = |[x| X + num;

let y = &mut num;

—AFR AR MR & | AT > RATFRRIAF—A num 89T RHEA A A
METEMERATE o o REALR & & AR KATTLA -

let mut num = 5;
{

let plus_num = |x: 132| X + num;
b

let y = &mut num;

KR > e BRI EF2E > Ruste AT AT A A4S S IRHE o X /R A8 TAF ¢



let nums = [1, 2, 3];

let takes_nums = || nums;

("{:?}", nums);
XA
note: "nums’® moved into closure environment here because it has
type
"[closure(()) -> collections::vec::Vec] , which is non-copyabl

e
let takes_nums = || nums;

Vec<T> MACAHEMATAR » mBAGTIANMRRE » SXNAREFIACH » &
1186 BAF nums B9PT A AR o L EA14E#E nums & —ANBRAFC AT A A8 & 4 —
A o

move i &
FAT VA move *4EF 52 A48 &A1 H QBT CIRZ 69 BT A A ¢

let num = 5;

let owns_num = move |x: 132| X + num;

IMAE > BPAE X4 F L move * TERBEFOHSHEL o £ZANBTFF > 5 £H
T copy * AT¥A owns_num BAF—/ 5 89H MG A o AR AR F| A4 LR 72



let mut num =

4

{
let mut add_num = |x: 132| num += X;
add_num(5);
}
(10, num);

MALZIANGFF > BATGASEBAAT —A num 89T 3 A » REiEERIMTAA
T add_num °* EABETHPFME  EwXMNRAEE - K010F 2% add_num #
A mut > BAARN KT EHIRGE o

1o R ENEZA—A move Hl&L» XALTE :

let mut num =

4

{
let mut add_num = move |x: 132| num += X;
add_num(5);
3
(5, num);

FANR L1535 5 o GHER—AKN num 9T THER > RNBF T —NENeRT
H AL o

B—/N MR move MBI AR CAET—ANRAATEMGAE - &
A move * — A HETHRLAFGTECNETCHAME > @ move H &M LIk T4 o
B de o X Fok A RIKR LR REEM R FRE — N 3E move H & o

TRARMNTCRHRRBE N G > BN GZLESZHTHR-THEZRAGF L -
EA—AA%ET > Ruste TR T KEZOERIRRB OGS » @i @ E—4H -

1] &, 52 3L



Rust 9l M5 LB ALETA - €L EAtraitty 153758 o £ i
T e 2 A E 43 Htrait= 7 fetraitad £ o

AR T 2R

39 AR LR B A ke T TAR 6 RA4EH B A2 A () AR RE > % foo() @ £—
AT ERGZHESF - Bltb > L) — A28 T o ARust® » &A14E Atrait 2 4k
FHBELL o AR BHEETB I o KA Z Mraitk 9 5 E R

# mod foo {
pub trait Fn<Args> : FnMut<Args> {
extern "rust-call" fn call(&self, args: Args) -> Self::Outpu

pub trait FnMut<Args> : FnOnce<Args> {

extern "rust-call" fn call_mut(&mut self, args: Args) -> Sel
f::0utput;
3

pub trait FnOnce<Args> {
type Output;

extern "rust-call" fn call once(self, args: Args) -> Self::0
utput;
3
# }

RAEFED X trait LR GEFRH] 0 FE—PRKGRF|E self : Fn K

B gself ° FnMut FREX &mut self * @ FnOnce R self o XHETHAASI
A3 38 F REOR B R self o FRIKAVF BN S L 3 Mtrait L m A AL
B AA o LT RATRF 89T RAT T AR A AR H] €69 4 H] o

M eLeg || {3 EkA L@ 3 A trait 8938545 o Rust &4 T IR E— N4
Ko impl &89 trait > A E o

M @48 4 % 4% (Taking closures as arguments)



WA BAVE T B A trait » KA1 LR 508 T T LR 6, 3 ShARfEAT A
89 trait !

AR A AT A% 4F
R 53 AR Ra

ERAHENL o ko LRNF A% CHLT

B
Bl ox
3
78

fn <F>(some_closure: F) -> 132
where F : (i32) -> i32 {

some_closure(1)

let answer = call with_one(|x]| x + 2);

(3, answer);

FAMEZR KA HAE > x| x + 2 » % call_with_one ° EEMKT HKA1HEY :
CRRTHE > 1 FFASS-

RN EERE M call with _one #9554 .

fn <F>(some_closure: F) -> 132
# where F : (1i32) -> i32 {
# some_closure(1l) }

BAVBER—N5H 0 REAER F o RNLEBEET—/ 132 o X—H 5 HLAH& o
Tt

# fn <F>(some_closure: F) -> 132
where F : (1i32) -> i32 {
# some_closure(1) }

AA Fn &—AMrait © &RATT AR CRHB KAT692 8 o £ZAMF]TF » KA1 H &
BAF—A 132 fEASHOFRE 132 » PTAKRATAZARFE Fn(il32) ->
i32



A —ANRAEZET : BRARNA —Mrait#liz A » 422565 LR >
EAVER & “P@Uﬂ%%‘ R o A FHEN c £REIBZTF HMAETAENgR LY
Bl FTASRBAITHAE S K o £RustF » AT AL AR LS B R A B 69IR3% » F
HEASERAR BEFEAALERKREFFCNYERS L SN FBRFRAOHEN A

LR e RRMNBEZHEIN L > RAVETVAEE] o traitzt LA XARIE I > @ F

fn (some_closure: &-n(i32) -> 132) -> 132 {
some_closure(1)
let answer = call with_one(&|x| x + 2);

(3, answer);

A BAVBAF— Mraitxt £ » — A &Fn o A B S RAVKE KR89 H 4538
% call_with_one Bf &AL KI—AGH » BTARATER &|| ©

SRR E R IR

—A

BBAGH A mAF—ANRAIRITEH 6, o Bk > AR A4 i & B8 4 AT I A
M &5 Fey Rde o Bk oy TAE ¢

fn (some_closure: &Fn(i32) -> 132) -> 132 {
some_closure(1)

¥

fn (i: 132) -> 132 {
1 +

}

let f = add_one;

let answer = call with_one(&f);

(2, answer);



LBZANBITF > BNFALEZSEOGFERZZIANATREE £ > BENLFHRTAT @

let answer = call_with_one(&add_one);

£ = H & (Returning closures)

T 5 e KR AR e 25 A LR 1 ) 68 9 3 LAY o o Rl 2 AR T — A
6 RTH AR5 — R o ERIERAEE » RARRA AT FRAN L
B R o SRR RN B ECGE S — 1 LRI > TR S K AL 6 AR

fn () -> (Fn(132) -> 132) {
let num = 5;

| x| X + num

let f = factory();

let answer = f(1);
(6, answer);

ik A IR 2l — Kk B e KR



error: the trait “core::marker::Sized  1is not implemented for th
e type

‘core::ops::Fn(i32) -> i32° [E0277]

fn factory() -> (Fn(i32) -> 1i32) {

note: “core::ops::Fn(i32) -> i32° does not have a constant size
known at compile-time
fn factory() -> (Fn(i32) -> 1i32) {

error: the trait “core::marker::Sized  is not implemented for th
e type ‘core::ops::Fn(i32) -> 132" [E0277]
let f = factory();

N

note: “core::ops::Fn(i32) -> 132" does not have a constant size
known at compile-time
let f = factory();

N

ATINRFEET—E KB Rust FRZBRFEHG K] o T Fn A—A

trait » €T VAEZ AP K (size)WIEAT R & o thde il » BEMATAAZLILT Fn 891
BERA o — AN R RTIEEL P BE—AF] R o B A 5| A6 K (size) & B 2

b9 0 RILB A RADFKREZT o AKANTAZIHTE .

n () -> &(Fn(1i32) -> 132) {
let num = 5;

| x| x + num

let f = factory();

let answer = f(1);
(6, answer);

FAERH 2B A I—MEK



error: missing lifetime specifier [E0106]
fn factory() -> &(Fn(i32) -> i32) {

2o WARMNA—ANFH » RNFEZEEC—MNEFREA o FLRMN
B factory() R AR AL » PTOAE SRR X o HKATT A8 A L A4 B
B ? 'static

fn () -> &'static (Fn(i32) -> i132) {
let num = 5;

|x] X + num

let f = factory();

let answer = f(1);
(6, answer);

AEZH LRI A — MR

error: mismatched types:
expected "&'static core::ops::Fn(1i32) -> 1327,
found " [closure@:7:9: 7:20]°
(expected &-ptr,
found closure) [E0308]
| x| x + num

AR IE BN E RN PR AR —A &'static Fn(i32) -> i32 *» mARE
T—" [closure <anon>:7:9: 7:20] ° F%F »1+x?

RAZENRAEERT ECEHTHIRE struct FEAT Fn L —%AH» Xk

RURELN - eNAREZRNMNET A4 - PTARUSHE T LT A closure
<anon> ° M fAE— g B ARG L F o



I FLERE TEREABEEAREZ LR FTEERNMNZREBERIDEGRAZL - § 3
o EMNATREEL - E 'static PPAAH - ﬁﬁ”&ﬂ]ﬁ%"/l\ﬁii%ﬁ‘?@
X Box ¥4 Fn KRG —/trait 21 % o IAJLFT AR E

fn () -> <Fn(i32) -> i32> {
let num = 5;

Box: :new( |Xx| x + num)

}
# fn () {

let f = factory();

let answer = f(1);
(6, answer);

# }

A G — A A

error: closure may outlive the current function, but it borrows
‘num’,

which is owned by the current function [E0373]

Box::new(|x| x + num)

4F9€, » JE4e KA1 E@mitis 69 o H a8 R IRE o M EAE XA TP o KNT1893R
BAT—MESEE 5 ° num RERT o AIAZIAMER A ZARM G A4 B o
BT viAde R BATRE TR E » BARIZLEAE L R BWAIFH K A8 2 KA
By BLIRAF T AR N BIRNE | BA KRG —MEH o RINHTAIEEETT ¢



fn factory() -> <Fn(i32) -> i32> {
let num = 5;

Box: :new(move |Xx| X + num)
}
# fn main() {
let f = factory();

let answer = f(1);
(6, answer);
# }

ALl AFHAE TN move Fn > RATA W G EZET —AFH9ARM o @ E Box £
o RINRET AR PR EME » FATFEC HTRINTGAM o



A K 4R R 8 A

ufcs.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d
AE o RETRAMF 95 F o AR T @ X B

trait Foo {
fn f(&self);

}
trait Bar {

fn f(&self);
}

struct Baz;

impl Foo for Baz {
fn f(&self) { println!("Baz’s impl of Foo"); }

impl Bar for Baz {
fn f(&self) { println!("Baz’s impl of Bar"); }

let b = Baz;

Lo REMNZRXEA b.f() > RINSFE— A%


https://github.com/rust-lang/rust/blob/master/src/doc/book/ufcs.md

error: multiple applicable methods in scope [E0034]
b.f();
N~
note: candidate #1 is defined in an impl of the trait "main::Foo
* for the type

‘main::Baz’
fn f(&self) { println!("Baz’s impl of Foo"); }
R o e o o e o T D o R e R e e N s S D S D D )

note: candidate #2 is defined in an impl of the trait "main::Bar
* for the type

‘main::Baz’
fn f(&self) { println!("Baz’s impl of Bar"); }
D\ e e e e e e e e e o o e e ot o et e e e e et et e e Pt et

BAEEZ— DR 5 ERAVE 2RI — R E G 77 ik o X AZh he R R & 408 13
%” (universal function call syntax) ° & & A& kXA :

# trait {

# fn f(&self);

# }

# trait {

# fn f(&self);

# }

# struct Baz;

# impl Foo for Baz {

# fn f(&self) { ("Baz’s impl of Foo"); }
# }

# impl Bar for Baz {

# fn f(&self) { ("Baz's impl of Bar"); }
# }

# let b = Baz;

Foo::f(&b);

Bar::f(&b);

TERATIF KA ©



Foo::
Bar::

P X —FZ R AMraits®I XA ¢ Foo #» Bar o I LR ERR S TR A ¢
Rusti@ A 14 F &9trait £ @ 69 77 7% o

£(&b)

L RAVE R 77 5z AR bof() BAEG TN > W3R f() F£ &self ° Rust
SR EaAFHIE b BAA &self o mMAZXANHFF » RustH RLX LA AT
ENEZLZXHAEE—/ gb ©

X 15 % X, (Angle-bracket Form)
ARATVA] A 6 0938 R B A 5 K X

Trait::method(args);

EF@OH XL ER—FEE o LEE—BIFILTHFRERGY EH X

<Type as Trait>::method(args);

<> BHEANRBEARFG T BT <> F o EXANBIFTF - £R
& Type as Trait > R F&KAIBEZ method # Trait MRAMBEM o £EA =L
i as Trait #FFAT&E o RKEFTELE—H o Ak L@ XAt —# % 5 697
A °

& & —ME R AR KT K] T o



trait Foo {

fn foo() -> 132;

struct Bar;

impl Bar {
fn foo() -> i32 {

impl Foo for Bar {
fn foo() -> 132 {

}
}
fn main() {
(10, <Bar as Foo>::foo());
(20, Bar::foo());
3

1% R A& 5 15 KL AR 7T VAR 38  traithy 7 ik fa 1A 4k AR B 89 AR A o



el K AR An AR 3R

crates-and-modules.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

- AN FETIFER FoCy AR NGRS RE R EN KB D] — AN
HR—NFHRBIARER - AT LRFOHEOLET ER » IHFERIEA
HegmA K ENAE o Rust H—MER AL R A B RATQIE X 8 THE o

ARG L @R AR IR

Rustf AT R RIEGHERZAGA X © LE 4 (crate) #2433 (module) - &
A AR CIEZ V& (library) 3 8 (package) 8 B sL o H t“Cargo” Ml £Rust & & 2
TRLF R E Cargode iR B LK A AT HIA o 6K A8 T ARIE R B 69 1 F
A % T AT A R S o

FANACERE—ANBAGBREER (root module) &2 43k 69 R o AR T VAL ARAL 3R
TREXL—ANTREB o BMRAFRA A THERGRELHR o

fEA — BT o LR KR — 415 (phrases) K48 °» BALRIN— LR F
1BEAEIE o A TRFETAEE » KAVRIRTRG Fo B LK A A5 > FHR A
B Fe HiB94E1E o BT RA W THERA A ¢


https://github.com/rust-lang/rust/blob/master/src/doc/book/crates-and-modules.md

+---| greetings |
| fooccoooooooa +
ftoocooocoo + |
+---| english |---+
| fooccocoosoo + | booccoocoooooo +
| +---| farewells |
booccooosoc + | booccoocoooooo +
| phrases |---+
dbooccooosoc + | booccoocoooooo +
| +---| greetings |
| ftooccocooooo + | fooccoocoooooo +
+---| japanese |--+
ftooccocosooo + |
| dooccocooosoo +
+---| farewells |
e +

EZXABFF 2 phrases R EEFGL F o R T PTAH A AR o T UE
BEATART — M BN EERAR > XFELEMEIR ¢ phrases ©

WAERMNA T —AHR] » IERATAE R F 2 LK HAE B o 1L &R Cargot] & —
ANF R AR A TS

$ cargo new phrases
$ phrases

Yo RAREACAT » B oA KM ER—ANH LA

$ tree .

— Cargo.toml

directory, files



src/lib.rs &M A EAGR » 5 LEE KX T phrases 5 o

T XA IR
A mod X4EF R T LBV FE— ANk o it &14e src/lib.rs B ARIXAE .

mod english {
mod greetings {

}

mod farewells {

}

mod japanese {
mod greetings {

}

mod farewells {

}

£ mod XAEFGEAEIRNGL F o Ik L RARustL Bz R 694 5 IR
%] : lower_snake_case ° EXFEFTF ( {} ) ZERGAR °

£ mod F o ARTUELTF mod o RAMTUARXE S ( 11 ) #1835 B FAEk o
EAVEG4AN 0 B R

/& english::greetings ° english::farewells * japanese::greetings #=
japanese::farewells ° B4 FHBRAL T LR G L ERF » ATA LR L0
% english::greetings #7 japanese::greetings &R F| &) » Bpf&EA169.%
F#Z greetings ©

l%yzz/;\ EAGRH MM 1ib.rs » B&A— main() &% - Cargosizik
OEMBMBEA—MNE



$ cargo build

Compiling phrases vO. (file:///home/you/projects/phrases)
$ 1ls target/debug

build deps examples libphrases-a7448e02a0468eaa.rlib native

libphrases-hash.rlib Z#ZIFE KA o £ &R T Bl fTiE A XA LEMRZ
W kRN S AT o

% MK AR

o R HBNOER R AN IEIFBLTAEFTER O EmrKE %
ASCHALIE R @ 3 0 Rust X B @A77 ik o

BT AR R L — MR

mod english {

FATE T VA L

mod english;

4o R EATZX 24894 » Rust2 I Z a2 — N2 RN AR
89 english.rs UH#» S H 2 KATEBERA EH english/mod.rs XA :

ABELERXEIHF  RAFREHF T XL LR . T LEERAEY mod <
X o

18 X RAFIT » AT AR RN @ ERIF5 A BB AL AT -



$ tree .

— cargo.lock
— Cargo.toml
— src
— english
| — farewells.rs

— greetings.rs
L— mod.rs

|

|

|

|

| — japanese
| | — farewells.rs
|

|

|

— greetings.rs
| L— mod.rs

L— 1ib.rs

— deps

— examples

— libphrases-a7448e02a0468eaa.rlib
L— native

src/lib.rs A B EAGR » CRFARBGIZAE

mod english;
mod japanese;

L AANE L& VFRuUst( F4, src/english.rs #2 src/japanese.rs * 2%

# src/english/mod.rs #» src/japanese/mod.rs * EARRIEAREGRLTF o £ K
16946 FF » B A RATEGRREH TR > ATARMNBER A7

A ° src/english/mod.rs ## src/japanese/mod.rs #FA& A2k 4%

mod greetings;
mod farewells;



B—R o ZE LEFRustE F

X src/english/greetings.rs #° src/japanese/greetings.rs ° 3

# src/english/farewells/mod.rs #7 src/japanese/farewells/mod.rs °
A TR A B T TR » KA1k

# src/english/greetings.rs #° src/japanese/farewells.rs °

I src/english/greetings.rs 47 src/japanese/farewells.rs #R& %67 o
TERAT s — 2 R 2 o

#£ src/english/greetings.rs #hed= T :

fn () -> {
"Hello!".to_string()

£ src/english/farewells.rs #shnd T :
fn () -> {
"Goodbye.".to_string()
f£ src/japanese/greetings.rs #shede T :
fn () -> {

"ZAallhid" . to_string()

BRARTUANALE R MIEAR » XA B EAHNGETH - FLERE
*“konnichiwa’ st ZA1F I B A G H T TE -

#£ src/japanese/farewells.rs #s/e4e T :

fn () -> {
"x kLD A 6" . to_string()

(12 Z“Saydnara” » 4= RARBRIF 6915 < )



A RAVE LE

558 B A

PRI T — R o IR Z XA 6 K

PR E o

EMAT —MNEEEA  ERMNQB-DTHATH G XA R F AR RN E o
BlE—A src/main.rs XHREEBEALT : (MEECERRRIEF)
extern crate phrases;
fn O {
("Hello in English: {}'", phrases::english::greetings
:thello());
("Goodbye in English: {}", phrases::english::farewel
1s::goodbye());
("Hello in Japanese: {}", phrases::japanese::greetin
gs::hello());
("Goodbye in Japanese: {}'", phrases::japanese::farew
ells::goodbye());
}

extern crate 7 W& FRust& i1 & £ %H1FF 4% phrases &

JE X

ELE AR o ARJg KA1

AL ZAE R phrases B9k T o 3R AR ATRE| 69 » ART AL E 5 3] A

TR A Z 8 o

(% :
H 3K 89 Rust #1245 » & 7 VAR i 95 3%

& extern crate like_this; )

FHAE

7 9F » CargofB % src/main.rs &= &
KNG EFHAANEEA

EAPIEFTFI : RIS DRAAEE LK 4
ERER.:
WA EE A

% 3 AR like-this” & F F &2 & F 4+

src/lib.rs #2 src/main.rs

8 crateft » AL FH L —A
F A TR & kR TAR R 1ZE

BRFMIR > MAEE LR o Ak
o XA A TIATE
oo m T RAT E K AR XA E o X

CARFTUARE R BN E » B ROAZ S LR RIFH & o

CARAT 89 TAE o KAV AT R4 4% > CA1AAR R :



$ cargo build

Compiling phrases vO. (file:///home/you/projects/phrases)
src/main.rs:4:38: 4: error: function “hello™ is private
src/main.rs: println!("Hello in English: {}", phrases::engl
ish::greetings::hello());

N rorsrsm =S
note: in expansion of format_args!
<std macros>:2:25: 2: note: expansion site
<std macros>:1:1: 2: note: in expansion of !
<std macros>:3:1: 3: note: expansion site
<std macros>:1:1: 3: note: in expansion of println!
phrases/src/main.rs:4:5: 4: note: expansion site

Rust ZKik— 1 # ZALH 8 o L RATEAT AA—TFT A o

FHARED

Rust AL AR = #5893 R AR 09 32 0 IR0 2 A 0 » FTVACATI R IR ZA A 8 - RF
Z1% R pub XAEF 0 KA E o k&AL KIE english AEIR s ATYAIERATIZ X
Y src/main.rs A ZE :

extern crate phrases;

fn O {

("Hello in English: {}", phrases::english::greetings
::hello());

("Goodbye in English: {}", phrases::english::farewel
1s::goodbye());
b

FEEATE src/lib.rs » 1L &A% english 23k B AR —A pub

pub mod english;
mod japanese;



KRG 12 EAT89 src/english/mod.rs F > m EAA pub

pub mod greetings;
pub mod farewells;

£ & A18 src/english/greetings.rs ¥ ° k&A1& fn ZAF e L pub
pub fn () -> {
"Hello!".to_string()
KRG src/english/farewells.rs ¥ :
pub fn () -> {
"Goodbye.".to_string()
A BN EEARTURIET » BRAAEL WK ZAILA japanese 897
*

$ cargo run

Compiling phrases v0. (file:///home/you/projects/phrases)
src/japanese/greetings.rs:1:1: 3:2 warning: function 1s never us
ed: "hello’,

src/japanese/greetings.rs:1 fn hello() -> String {
src/japanese/greetings.rs: "2 AICHIE" . to_string()
src/japanese/greetings.rs:3 }
src/japanese/farewells.rs:1:1: 3:2 warning: function 1s never us
ed: “goodbye’,
src/japanese/farewells.rs:1 fn goodbye() -> String {
src/japanese/farewells.rs: "x LD &6 . to_string()
src/japanese/farewells.rs:3 }

Running "target/debug/phrases’
Hello in English: Hello!
Goodbye in English: Goodbye.



A BTG REANA T » RATTAE R BAT - 4789 | &

@ » phrases::english::greetings::hello() k% kH EHEE - Rusth 7 —1
KEFTRARIALTISWER T » IHRNET AR L4698 F K510 €A1 < 4k
HAVI I use o

Fl use S Ak

Rustd —/~ use X8 F > CAF RN FAL F A RN AMGERIRT o L&A
# src/main.rs PARIXAE

extern crate phrases;

use phrases::english::greetings;
use phrases::english::farewells;

fn main() {
("Hello in English: {}'", greetings::hello());
("Goodbye in English: {}", farewells::goodbye());

EAAT use FATANMERI KN ARMAE AR » IBERNKTAR -85 %
L TR AR - AFA—MEL > BFEANREN > FARBG T EEES AR
FINA A — AR LR o WREAW > RT A A8 :

extern crate phrases;

use phrases::english::greetings::hello;
use phrases::english::farewells: :goodbye;

fn main() {
("Hello in English: {}", hello());
("Goodbye in English: {}", goodbye());

AR FREH - R }%%iwawﬁﬁ LR o ERMNGIEFF » XA 2
KATHE » FEAMAERNOEFE K €K 2R —DNEA o R EAVH F 5 F
% s Rusta s KA1 — %R F45% o fﬁﬂ'ﬁl kU0 e REAIHE japanese 89 RF & A A



Ao RBEMFEZRK
extern crate phrases;

use phrases::english::greetings::hello;
use phrases::japanese::greetings::hello;

fn O {
("Hello in English: {}", hello());

("Hello in Japanese: {}", hello());

Rust& 4 &A1 — A %RiF i 45K

Compiling phrases vO. (file:///home/you/projects/phrases)
src/main.rs:4:5: 4: error: a value named "hello” has already b
een imported in this module [E0252]
src/main.rs:4 use phrases::japanese::greetings::hello;

error: aborting due to previous error
Could not compile "phrases .

W RRNEEGERFEANSGALT > EAT T L E % & - Rusth — AR 6915 % ¢

use phrases::english::greetings;
use phrases::english::farewells;

EMNTAEAZANEE :

use phrases::english::{greetings, farewells};

& Kl pub use TFH

AT AR use kFAALARIRAF o fRETAEEXR AR CEFHHEI] 5 —4
BRF o XEBARERTAER IR E O TR R BHRRA B AT RB &4 -



TERAVAE M F o 155K src/main.rs tEE A A KGR
extern crate phrases;

use phrases::english::{greetings, farewells};
use phrases::japanese;

fn main() {
("Hello in English: {}'", greetings::hello());
("Goodbye in English: {}", farewells::goodbye());

("Hello in Japanese: {}", japanese::hello());
("Goodbye in Japanese: {}'", japanese::goodbye());

AREH P src/lib.rs 2t japanese 3%k :

pub mod english;
pub mod japanese;

FET kR EANSRKEAANA > L src/japanese/greetings.rs

pub fn hello() -> {
"ZAICHIE"  to_string()

A )G & src/japanese/farewells.rs

pub fn goodbye() -> {
"xEO&5". to_string()

®JG 0 5% ARE src/japanese/mod.rs A X% :



pub use self::greetings::hello;
pub use self::farewells::goodbye;

mod greetings;
mod farewells;

pub use Z IR FAR T RGN ZRAF o B A KM
£ japanese 3} AN1EA T pub use > BAITALEA
T phrases::japanese::hello() #* phrases::japanese::goodbye() %k
PRA% A 69 KA
f£ phrases::japanese::greetings::hello() #7 phrases::japanese::farew

ells::goodbye() REF o AR LEMH R RBRINREFED ©

ZEERAN N FEANARANEF A E] japanese TR JFAEA T pub use ° KA
g R BB AF kS N greetings B —w1 B BATE R P pub use

self::greetings::* °

A2 self BEAHR?IFE » Kk > use F LML MR EEARE X
T o self MiE#HFE st THRAZH FOLAILE c F—NEHFKRE use W
X RT LR use super:: RE|ZMGM T BA{z B L—% o —EF 25K
e self A4 . mie super A4 .. » BAEHF Sshellk =4 ZAT B kF LA
% o

T usex 4> #iz24824409 ¢ foo::bar() 31— &AL EE foo F
g o mREwA 1 AR 65]#]7—‘/1\113165 foo » — AR @K AR
¥ 6 4% 3 8547 o

A5 & pub use HIA mod XA o RustZ K use 12T &A% o

M3 RGBT ¢

$ cargo run
Compiling phrases voO. (file:///home/you/projects/phrases)
Running "target/debug/phrases’
Hello in English: Hello!
Goodbye in English: Goodbye.
Hello in Japanese: ZAIZHIiL
Goodbye in Japanese: X k92 %56



-3 BN

Rust 321 7 % A 5 % %A K 1E17 69 extern crate #» use &4 TIFHE 71 o
A& — ] F

extern crate phrases as sayings;

use sayings::japanese::greetings as ja_greetings;

use sayings::japanese::farewells::*

use sayings::english::{self, greetings as en_greetings, farewell
s as en_farewells};

fn O {
("Hello in English; {}", en_greetings::hello());
("And in Japanese: {}", ja_greetings::hello());
("Goodbye in English: {}", english::farewells::goodb

ye());
("Again: {}'", en_farewells::goodbye());
("And in Japanese: {}'", goodbye());

BRERAETAHA?

Bk extern crate ## use AN EMG L FAER o BT crate 15 4

" “phrases” » & i&X L&A1 “sayings”k 5] A& o £MEG » H—/ use &SN
crate ¥ § A japanese' :greetings ° Fi1EA ja_greetings K& ¥
89 greetings © X AR BHERAVE Rk B TR & F ARG F 897G H 3L o

B=A use #EGA T —AEF k3 A sayings::japanese::farewells 13+
BIRTA 455 o defRPT W )G AT AT A AL R AR 12 & 5] Al B &89 goodbye H4k o
REARGRAERFALA o

BEA use ENFERLGHME o CR AT RESY K& (brace expansion) "k
¥ =% use BHREMRT —% (XEB(3E 25 Linux shell B A 09 AR % AR
HAE) B IEEER KL% A



use sayings::english;
use sayings::english::greetings as en_greetings;
use sayings::english::farewells as en_farewells;

R s KIEFTEE T TR —I2EH % N6 use 1846 » mAER
¥ self H#HEMLE c Z& : RKEEFTTAHETHERRE ©



const #= static

const-and-static.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

Rustf —/M const XF T LFEHF ik ¢

const N: 132 = 5;

Hlet9r T R F » Rb/ftziE—A const #9EA o

RETEMNMPHLEGTRAN o £ LIRE > Rust? 89% %iﬁﬁliﬁﬁiﬂﬁi&
Ak o XAR A EREECMNSEAEKE N B 6937 o At Fl—% 265 AH#R
AEARIE 5] A B4R ] 69 A 75 2k o

static
RustiA# A& & %ﬁﬁ&ﬁTfMAﬁfE%% c BMNEEETEM » Rt AT

AL AR HATRAI o X ERENF—MERF —AEH] > FEAZTRE P E AL
lﬁo

R A& — A F

static N: 132 = 5;

HletdpE R R 2 ARobMARE— A static 89EH o

BRERFTEANAEFOAGAN > REATEEETEFO5]AA —
A~ 'static A4 AWM :

static NAME: &'static str = "Steve";

TRk


https://github.com/rust-lang/rust/blob/master/src/doc/book/const-and-static.md

RV mut X4EF5 AT EM

static mut N: i32 = 5;

RARXZLTEE » —ANEETREEH N AN —NMEERE SHAFTL
4o Rz F AT —A static mut £ %4 (unsafe) 89 > Bkl /m
£ unsafe 3P #4E :

# static mut N: 132 = 5;

unsafe {
N += 1;

("N: {}", N);

F#—F s AT HMEAE static B9RB LM LM Sync o

145 1%

const #7 static #FEZRBTEI—ME o EINAEBERT AT EREXNLY
1B o B 6115 o AR AL — AN R BB A 69 1R & AR R ATAT AR AL 6 B A48 R AE 1B 4T BT IR
18 ©

KRz AMA? (Which construct should |
use?)

JUFPT A BHAZE > e RART VAL A Z R % 4F » 4% const ° £FR ERIR Y & 24k
éﬁ%‘éﬁﬂk*‘/\ﬂ\]ﬁb— s AR E EAFR L EEACHOERMLETALET
7R AR PAL AR T R B AR ARG o

—ANETETUEE—NCTFH #define b%‘f&iﬂ%ﬂ‘#ﬂ"a{:kﬁ TEF A4 o “&K 2
% CF H — Mdefineit & —Astatic’® 2 " KR L5 A RustiR 2% A % €& £ # A

FA—AFA o



B

attributes.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

FRustt & AT AR BM I E » eilAARR

# fn foo() {}

FAREAE
# mod foo {

# }

BAAZGRAA 1 CRTET BBRAERG L

struct Foo;

mod bar {

#[foo] TEMTT—A » £XA struct P# o #l[bar] MEATEEEY
Mo £XZ mod B o T o BATA—AEE o CATE A 77 XA T EA M v E
B I8 L e

Blde o H 8 — AR R

fn check() {
(2, 1 +1);


https://github.com/rust-lang/rust/blob/master/src/doc/book/attributes.md

CHARILA #[test] ° BEHRA AN @ FARETNE > XN 2 H
7o SREFRREN > e HETR A Zf*}:@ #R o XA RBIA A — AN R FH 5 o

By PEALTT VAR I Jm 5535

fn super_fast_fn() {
# }

BA B RAEE

mod macos_only {

# }

Rust® B fl 2 — R FI R F 693077 o 255 TP A —ANREg LR o BT RF
EeliEfk A Loy Bt » Rust/hidg 8 LT €11 e


http://doc.rust-lang.org/nightly/reference.html#attributes

‘type’ 5| 4

type-aliases.md
commit 63bb3e66ee559d7e02f877a05a6bc54c9a5ab0d5

type KB FIERE XL —ANEAHGFH L :

type Name =

RT A — A B E R ARAEAL A LA KA
type Name =

let x: Name = "Hello".to_string();

ARMEEZNE > B—1H 8 » ZETX—H R o #6175 » B A Rust2 5%
KA > RT AR AR B LA 6 bz & kK

let x: 132 ;
let y: 164 ;

if x ==y {
/7.

& 25

error: mismatched types:
expected 1327,

found "164°
(expected 132,

found i164) [E0308]

if x ==y {

N


https://github.com/rust-lang/rust/blob/master/src/doc/book/type-aliases.md

I e REMNA -

type Num = i32;

let x: i32 ;
let y: Num ;

if x ==y {
//

RAFAEFZRGRIE o MEMMAZ R > Num BB S i32 KA EGEA L —4#
8 o

RAT AL Z PR XA L

use std::result;

enum ConcreteError {

Foo,
Bar,
b
type Result<T> = result:: <T, ConcreteError>;

.

ZHET —MEZRAD Result £8 > € E&HF —4 ConcreteError 1£
A Result<T, E> 8 E R4 o XA FH TAZAE PRI ZEANTHS 8 T L
1% o |42 » io::Result o


http://doc.rust-lang.org/nightly/std/io/type.Result.html

e Rl
casting-between-types.md

commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

Rust: fegatse Aty 2 » RE|ET AR RR G L RR LR R H#FHRGF X, o FH—
AN as o A TxAMk MR > transmute ATFIEZEM IR » XA Rust P
KRG — |

7% %] 3% 3 (Coercion)

KA H52H PRI HRH B THEE > FTLTUABLE as o

i B AE let ° const A7 static 1E4) 5 REAR S LMK LAILEF
FE s Ao RFCREE P o

S RE RO E LR OR R ab NI DA I e s I
e &mut T % &T

— N ARPAEG 5% e it A — ARG A A9 T Rk
e *mut T %| *const T

g1 AL REAR 5% 4% A AR 4G 4T

e &T %] *const T
e &mut T ®| *mut T

B & LR Deref 3L o
BEE LT AEE A o
as

as XAEFHATR AR


https://github.com/rust-lang/rust/blob/master/src/doc/book/casting-between-types.md

let x: i32 = 5;

let y = x as i64;

HEAMAersiti D88 BHFEABZ Q&8 folgditk o
BHIPTATHEL : FfZ2 e as UL as U2 £—MNA X EAZ X e as
U2 LRobR® (FEERAE Ul BEEA v2 BAAZK) o

£ X4 # (Explicit coercions)

e as U AAXMIRY e £ T XHMA T #6844 U -

I fh %%
e as U 8%t THILT AR K

e =2 T XAmMA T o U AMEEFMEEA ¢ numeric-cast
o e A NMRCBZHMF (TEHZAMME) » mMA U Z—A%K
il

2 ¢ enum-cast

e e & bool & char ME T £—A%¥A : prim-int-cast
e e & u8 MHA U & char : u8-char-cast

1) 4 :

let one = true as us8;

let at_sign = as char;
let two_hundred = - as u8;
A5 H 6915 SUST

AR KA e R Z ] ()4 @ i32 -> u32 ) 894 #HE—4A no-op
IN—AS KGR G ) — AR (Blde @ u32 -> u8 ) AT
IN—AS DA EER e ) — ARG ER (Hlde @ u8 -> u32 ) &

o WwRBREMELFFH LK (zero-extend)

o WwRBREMEAFFTHLKF (sign-extend)
IN—ANFEFERA—ANER LG O 5 A



o EE I HAl R o ANWBEATRABREARATHELSSERATLITA
(Undefined Behavior) o i 8,45 Inf ## NaN ° & & — /> bug 7t 215

E_o
o M—NERMIER A —NFELEFARERBYFEET  WwALELEN (AL
2PN LS

o 32 # ) f64 T X E LB
o JN 64 4544 32 &7 A RBUHTHRMA (RIEZTEARE)
o A% : BAT e RMEZAMRYGFTZI KT HAT 32 Ttk TR Kk Mi4S
SH AT LATA (Undefined Behavior) ° & &—A4 bug &% E 8 o

EERAELE

RAVF 2IRF » ARG A 5 B AR 655 T e 20 > LR R R 69 38 41 ] 69 4%
BB — L IRA o RA M MR R LA -

let a
let b

as *const char; // a pointer to location 300
a as u32;

e as U A TIHFLE MR KRG IR4 454 ¢

\24 \24

e e & *T £A» U £ *u 0 XA » HE X U 0: Sized &

4 unsize_kind(T) == unsize_kind(U_0) : ptr-ptr-cast

o e & *T AAH U A&MEAEXA » FIE T: Sized : ptr-addr-cast

o e £—AN¥AH U & *u_o XA > B U_0: Sized : addr-ptr-cast
e e & &[T; n] £AH U & *const T £# . array-ptr-cast

o e AFFPHAE U A T XA > BN T: Sized : fptr-ptr-cast

o e AFHFKFHE U R—NER . fptr-addr-cast

transmute
as AAFZANER » A RELP R X 4 AFFHJA—A u32

let a = [ 4 4 4 ];

let b = a as u32; // four eights makes 32


https://github.com/rust-lang/rust/issues/10184
https://github.com/rust-lang/rust/issues/10184

BAHEIRA

error: non-scalar cast: "[u8; 4] as "u32°
let b = a as u32; // four eights makes 32

EA—NIEIREL# (non-scalarcast) "B A X ZHANA % Mh : mATEE
Yo IAF XM E B AT LN » RARINBEEHREEMGTINT X o A
o BNER—RFLERHART -

transmute HE& it L E A AR > S TAFEF ML > AT T o
€& FRustx F—1 % ]%ﬁﬁﬁﬁ%%ﬂA%ﬂ“ﬁ°b IHMFRE LRSS
% 0 AR o

BN Z A6 FF » EseiE—NHL4A us EATAEFTKEA—/ u32 » ¥
HEANAZRITIED - 28 transmute M A& as * RustA#F&47 :

use std::mem;

unsafe {

leta: [ 7 I 4 ];

let b = mem::transmute::<[u8; 4], u32>(a);
3

ATARCHRIFRI RN X BBAFHREH —4 unsafe k¥ - HARALEH > R

A mem::transmute WA B FFRAATHT » THREINFRNT L A4 X
AEARIFLEY » IHERRIEZENRT c £ZHFF > a GaFLTERLY
FIAEAIXE] TR o RAEF B EAp NG KA » Aot ETXHF KT > Ak

£ unsafe P ESHTANKREIFRE—NFELE -

2R transmute W TIEF IR E VAR TRILRXAZAE K8 > ZIA

éa 1%



use std::mem;

unsafe {

let a 1;

]
[ |
~
~
~

let b = mem::transmute::<[u8; 4], u64>(a);

Fa

error: transmute called with differently sized
2 bits) to u64
(64 bits)

FRT RS RT AT & REHFKRZIL5T |

types:

[ug; 4] (3



XE KA

associated-types.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

KR ZRUStEB AAFIEFRBRRG I c BHRB LA GME > #E
W ARG AL ET—X o IARMETRILKRMSZ > FILUERMNEAFA R —A
BIF o W RAREH B —A Graph trait > REFZZANAANEAY @ f XAV £

A o TR T R 123X B — /Mtrait °  Graph<N, E>

trait Graph<N, E> {
fn has_edge(&self, &N, &N) -> bool;
fn edges(&self, &N) -> <E>;
// etc

BARZXTTALAE » Tid BAFRMEIL » Bldo > AETEZ—A Graph 1A S48 %K
#HEZAE N oder E dgeX A :

fn distance<N, E, G: Graph<N, E>>(graph: &G, start: &N, end: &N)
->u32 { ... }

)24

KNG ERITHAFER BEdge £ > IARIRELT E REFHRHY o

KN EFRG AN TH—F Graph £A > A{E A —MFE 98 N oded” E dge®k
oo ZATT AR RFL LA R BB ZX— & ¢

trait Graph {
type N;
type E;

fn has_edge(&self, &Self::N, &Self::N) -> bool;
fn edges(&self, &Self::N) -> Vec<Self::E>;
// etc


https://github.com/rust-lang/rust/blob/master/src/doc/book/associated-types.md

WA > BAVEH — AN EZ A Graph T :

fn <G: Graph>(graph: &G, start: &G::N, end: &G::N) -> ui
nt { ... }
HERATELE E dgek B T -

RN EFmGEFH—TF o

N

X RFREA
LR EZE—A Graph trait ° X EZ AT L ¢
trait Graph {
type N;

type E,;

fn has_edge(&self, &Self::N, &Self::N) -> bool;
fn edges(&self, &Self::N) -> Vec<Self::E>;

T E o XBEERIEM type X4EF 0 H BIAtraitih Ao KL o

X type FHARRIE L —H o Bl > WwREAIA N XA LI pisplay ° &
HEMNET AT B R XA > KA TUARXHT ¢

use std::fmt;
trait Graph {
type N: fmt::Display;

type E,

fn has_edge(&self, &Self::N, &Self::N) -> bool;
fn edges(&self, &Self::N) -> Vec<Self::E>;

5 9L % T



FARAEAT trait > 42 KB XA trait F1 impl REFRRLEFEN - ToL—
A~ Graph 891 £ ¢

# trait Graph {

# type N;

# type E;

# fn has_edge(&self, &Self::N, &Self::N) -> bool;
# fn edges(&self, &Self::N) -> Vec<Self::E>;

# }

struct Node;
struct Edge;
struct MyGraph;

impl Graph for MyGraph {
type N = Node;
type E = Edge;

fn has_edge(&self, nil: &Node, n2: &Node) -> bool {
true

fn edges(&self, n: &Node) -> Vec<Edge> {
Vec: :new()

AT EGEEARE true Fo— N Vec<BEdge> ° FEERME T defT 2
XK trait 89 &5 o B BRI FEIAN struct * —MREE > —MREE S TH—
MRAIL o do RAR A 09 KR & 439 > T AR > HATR A &4

Rl struct kMAR&Z 3 AMEA o

BETRAZ impl 17 Cshig L CIEAT trait 9 L3 o

X E > BAMER = R LKRMNG XKL o trait (A 9L FHAAE = 8947 >
&AM impl B9 RRRABIA ALY - &B - RNEREF AP MEARER o



trait &t F o X BE LA

RERLH FIF—ANRMNE 2809185 ¢ traitxd £ o o FARE 22—/ X8 £ A trait
xfFoo AR

trait Graph {
type N;
type E;
fn has_edge(&self, &Self::N, &Self::N) -> bool;
fn edges(&self, &Self::N) -> Vec<Self::E>;
}
struct Node;
struct Edge;

impl Graph for MyGraph {

type N Node;

type E Edge;

fn has_edge(&self, nl: &Node, n2: &Node) -> bool {
true

}
fn edges(&self, n: &Node) -> Vec<Edge> {

#
#
#
#
#
#
#
#
# struct MyGraph;
#
#
#
#
#
#
#
# Vec: :new()

#

# }

let graph = MyGraph;

let obj = Box::new(graph) as Box<Graph>;

REATE R AR



error: the value of the associated type 'E° (from the trait "mai
n::Graph’) must

be specified [E0191]

let obj = Box::new(graph) as Box;

24:44 error: the value of the associated type "'N° (from the trai
t

"main::Graph’) must be specified [E0191]

let obj = Box::new(graph) as Box;

AT RZ G 2 — Mraitdt £ > BA RN A T FoiE KB LA o AAR > KATT WL
THE

trait Graph {
type N;
type E;
fn has_edge(&self, &Self::N, &Self::N) -> bool;
fn edges(&self, &Self::N) -> Vec<Self::E>;
}
struct Node;
struct Edge;
struct MyGraph;

type N Node;
type E Edge;
fn has_edge(&self, nl: &Node, n2: &Node) -> bool {

true

}
fn edges(&self, n: &Node) -> Vec<Edge> {

#
#
#
#
#
#
#
#
#
# impl Graph for MyGraph {
#
#
#
#
#
#
# Vec: :new()

#

# }

let graph = MyGraph;

let obj = Box::new(graph) as Box<Graph<N=Node, E=Edge>>;



N=Node B FAFHRNBE—NELARELA > Node *1FAH N £ A4
3 o E=Edge AL Z—# o R BN RRBEZATRF] » KAV T T 2% impl AR
A3k TG Betraitxt £ e



) } ‘:
FEkEH
unsized-types.md

commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

RIBH LB —ARFZHR D AFF A AL EERFRA LI o fldo > —
A i32 AB2ME K s RHEANFF c Ry AREVAZTERE » HRA DT LY
Koo BB FR R KA HERNDER o —ABIF& [T] o IANALERE—
MEERE t 8957 c FRENHAFTER SV s FTARNERFE o

Rustfe @ UM XA XA > R BATA —HRH|  ZH =ZA

1. BMNARAIRARE-NITETREHGEH] o &[T] RIFEET T/ R
HO[T] AT o —A &[T] BEEHF T/ » R —A [T] RATe

2. TEMSARTRMAHSKIEA -

3. RA—A struct RE—NFETHRAA —ANHIRDER s LeFHENR
TURMAHERDER c METERTUARA A KD EBAEH $E -

B At 2R E R 24508 BA [T] REAE—AHZE » W RRNEA N
FREEBOEET LM CHERTHRIELZE

impl Foo for str {
RA
impl<T> Foo for [T] {

AR AR RF AR L

dr

impl Foo for &str {

BREKNGA s IANAERFARA TN » FEFRATHLEERAU G4 oA
I impl for str ° FiAdG4 » 646 (E—%3% > REXAbugdF RI5E) AP
B & LB AR 4t o T RAME A A impl o


https://github.com/rust-lang/rust/blob/master/src/doc/book/unsized-types.md

?Sized

WwRIFBEE —ANETHER DR RE o ARTE F ZAAFR GRS 0 2
Sized

struct Foo<T: ? > {
f: T,

EAS 2 o 3AEC T THER Sized 897 FRAE X ANIRFIZ4F2RE9 1 E1E&KATHG T
BB TA s MAEMR o XILFBENS T HBRAMA T: Sized —H > 2 #Hb
T AN (FRAF]) o



N 2o ~
EHATE EH
operators-and-overloading.md

commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

Rust A AR AMZEFF TR - B EBEFFTUARER - ZIHF AL 4
THBFFF > ARTAE I — A4 £ 69 & HEFHF Dtrait

Blde s + BBEHFTIAAT Add FHETH :

use std::ops::Add;

struct Point {
X: 132,
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() {
let p1 = Point { x: 1, vy: ¥
let p2 = Point { x: 2, vy: ¥
let p3 = p1 + p2;
("{:?}", p3);
}

£ main F 0 BATT A KAT9 A A Point A + 5 AAKRAIEL A Point 5
I T Add<Output=Point> °


https://github.com/rust-lang/rust/blob/master/src/doc/book/operators-and-overloading.md

H—ARITUALIHERETERGEFEH » LA 548 % traithfi £ std::ops Bk
P EHECH LA RFRATENI L -

FI X EAFEZER— MR o ERKAVTF@AF Add

# mod foo {
pub trait Add<RHS = Self> {
type Output;

fn add(self, rhs: RHS) -> Self::Output;

b
# }

KEEEPRE3INEA AR impl Add 89 £ A » RHS ° ©EKIAEZ Self
2 output o M TFT—AMEKEKX let z=x +y * x & Self £
b9 y & RHS * @ z & Self::output £& o

# struct Point;
# use std::ops::Add;
impl Add<i32> for Point {

type = f64,;

n (self, rhs: i132) -> f64 {

T AFARZAL

let p: Point =
let x: f64 = p + ;

JE 2R SRR P AE R 2 B4 trait

P A KAV FoiE T 12 FAF trait el TE LT » AT AR A 6 F Lk B trait &
f9 HasArea trait = Square Z#1k :


http://doc.rust-lang.org/stable/std/ops/
http://doc.rust-lang.org/stable/std/ops/trait.Add.html

use std::ops::Mul;

trait HasArea<T> {
fn area(&self) -> T;

}

struct Square<T> {
x: T,
y: T,
side: T,

impl<T> HasArea<T> for Square<T>
where T: Mul<Output=T> + {
fn area(&self) -> T {
self.side * self.side

}
}
fn main() {
let s = Square {
X: ,
y: '
side: ,
i
("Area of s: {}", s.area());
}

21T HasArea ## Square * RAEFMAT —MEALEK T HB
X fe4 o impl M & B ERAGE R

impl<T> HasArea<T> for Square<T>
where T: Mul<Output=T> + { ...}

area 7 iEZREA T ABATRRZE > FIARNTE AL T LB LI 5E
M, std::ops::Mul © Htte E@4RE| 6 Add ° Mul B FREIL—A output H
B AARMN B R B FF LA TEY  RLBRTEA T o T LLMLF



# N > BTk Rust R 21X self.side # 3R E4E o



Deref 724 %2 &

/

deref-coercions.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

RAERRBET — R 0 Deref o @—ARER * - B A EHF
use std::ops::Deref;

struct DerefExample<T> {
value: T,

impl<T> Deref for DerefExample<T> {
type Target = T,

fn deref(&self) -> &T {
&self.value

}
3
fn main() {
let x = DerefExample { value: 'a' };
(‘a', *x);
3

Lﬁ%%@iiﬁf*ﬂ&ﬁWOﬁﬁ H—A5 Deref M %8955 e 1 “f#5]
F3&4 % & (deref coercions) ” o M= : WmRARA—4 U L8 > gty
I, Deref<Target=T> * (FRZ) &U HMEK¥ 2 AFHERA &T o BA—AHF :


https://github.com/rust-lang/rust/blob/master/src/doc/book/deref-coercions.md
http://doc.rust-lang.org/stable/std/ops/trait.Deref.html

fn foo(s: &str) {
// borrow a string for a second

// String implements Deref<Target=str>
let owned = "Hello".to_string();

// therefore, this works:
foo(&owned);

FE—MEaTE A & FRILE 3] A o ATL owned £ —
A~ String ° &owned £—A> &String * @A A impl Deref<Target=str>
for String * &String ¥ &% #A &str * mEL foo() FEH o

BHAT o LRRUSE——MARBAT N A SR T » THLEHEWTRS 2
G o e s Re<T> R ILT Deref<Target=T> » ATAX T A TAF :

use std::rc::Rc;

fn foo(s: &str) {
// borrow a string for a second

// String implements Deref<Target=str>
let owned = "Hello".to_string();
let counted = Rc::new(owned);

// therefore, this works:
foo(&counted);

KAVPTBE) — ik AR KRATE) String HE BT — Re<T> o FEALARMNT
Atk Rc<String> AAEfTHATA —A string 8937 o foo #9& % F £ TAL »
Fitg st mA LA EF TAE o AT A B A4 0 Re<String> ¥

A String #A& & String ¥4 &str o AEEXAITERRustH T AMIERE S K
RAF A FE R o



fn (s: &[i32]) {

let owned = [1, 2, 3];

foo(&owned);

w2 VA Deref A—/N1k o

Deref 7= 7% %A H
LR —A% k0 Deref WA HI o R T @GP T :
struct Foo;
impl Foo {
fn (&self) { ("Foo"); }
let f = &&F00;

f.foo();

Pie f & &&Foo * ™ foo #% &self » XAMZTUAIAEA o H XA E—
8y

f.foo();
(&F).foo();
(&&f).foo();
(88888&88&&T) . Foo();

— ™ 88BEE&ELELELEEEELLEFO0 R AN EIAAAL R T VA Foo T XWI7iE » BAHmiF
REEARD S ~ R EAMEH - MERAECIEA * » AT Deref o



~
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macros.md
commit 7fd7b5b7fc628b3cd19c56daf84dbe9b2b9db1c0

FREAMALRCEZET R IRustRBE G ZFo T ARBY T AT o ZHRLEH
FHFGHIELLEM o Hlde 0 REHRREL 0 RS IR LA E &
0) B F bR T — AN A o

ZH LM FARARUSE S ZINA B R RFFEALERLE o FIEARNGER
ERARY o e RARBH N ERERBHEX RS R IAfe el s N2 H
Foo A R A EATRUSHE LT 89 2 8 LA AR R A RARIT ©

FAUENE AT LT g o B R—ARIB 880 B X iie o TR
ﬂ‘iiﬁ%iéé(]'?‘}i}] ’ E{f’fﬂ%%:&ﬁf’éiﬁf o l‘;t ’ fqyxifﬁfﬁgRusﬁ%Gj&]%
T REM B 69 KAL E R X o

b A RT R R B A B A SR RSt ARAR o SLAE AR - —
A RAFE R T R L IR TR o R » it —A R F R |
B b R PRI B AR 0 B S RIS B KA LR A R A AT
% 18 A 8 AR 2 5] o

X B R R TR RE R THAR c IATRIRENRE s RERAECE
Rust® & B E 4 B » RAFH Z 69K 6938 5 o brie T B4 o

T —NF
TR RiE vec! Z o A kit —AMMEZE L E T Evector o

let x: <u32> = [1, 2, 3];
# (x, [1, 2, 3]);

T

fi?f:']- A —ANFIRE > AACTURIEZEME TG 45 o RE RN T A6
e eXRXREBYgEEEE


https://github.com/rust-lang/rust/blob/master/src/doc/book/macros.md

let x: <u3d2> = {
let mut temp_vec = Vec::new();
temp_vec.push(1);
temp_vec.push(2);
temp_vec.push(3);
temp_vec

i

# (x, [1, 2, 31);

FFF b

EMNTUEREREARXZ—ANRF :

macro_rules! vec {
( $( $x:expr ),* ) =>{

{
let mut temp_vec = Vec::new();
$(
temp_vec.push($x);
)*
temp_vec
}
Iy
3
# fn () {
# ( [1,2,31, [1, 2, 31);
# 3}

viuk 0 X EAIF S FEE | LB RG o

macro_rules! vec { ... }

TEHRANTELT =AM vec 8% » 3RA fn vec X —4 vec
BYrk—4» BNABATE LML FIF LR T » Hlde vec!
EBFROG—IGRARR P EFTR L -

% FARAR AL o
o B 5 L

DT AL



FBF—RF|ANE L EfAEX LA G X o L@&IA :

( $( $x:expr ),* ) = { ... };

B —A match AR XX » FRICERK AL BFNRuUstIEEM o K6 —
N X (ﬁiﬂ;ﬁ"‘/l\ﬁ\i 5L kbg o => E@']é@“#i‘ii\“”mllzﬁﬂﬁagg
(matcher) ° ©H & ik o

-

$x:expr EEE K ST RMETRUstRE X » 8B EEMI TR LR

Z $x ko expr HmRFA—ANH B LT (fragment specifier) o f % 4
(LBAFSH > LFFTHIMEN) FPRARTHATRGYSEG - ERES
£o$(...) Foor 2ERONRSAARZK 0 REXZHAES R o

M T AF 2R B L e B8k o AR B ILA LA B P GRustAiR 1250 A T A o Bde

macro_rules! foo {

(x => $e:expr) => ( ("mode X: {}", %e));
(y => $eiexpr) => ( ("mode Y: {}", %e));
}
fn () {
foo!(y => 3);
}
HaaTep
mode Y: 3
fy X AN

foo!(z => 3);

BN R AFE iR

error: no rules expected the token “z°


http://doc.rust-lang.org/reference.html#macros
http://doc.rust-lang.org/book/advanced-macros.html

in

FAN ) 3 EF #RustiBE ik 0 K39 o RRHKNT AP — L LR E + 4915
% o A de SR e 89 4] T

$(
temp_vec.push($x);

)*
HEANLEEY $x REXAEAR AT FZE—NER push &8 - FATHERSG
RRETHEE RS HT (HMENBES) o

AA $x CRaeREXNERTEFAT » KNAFLEEMEER texpr © FI 0 KA
HARER kRS ERERMEG -y AR RINETERFPEN -4
R 55 o

BT L vec! RWAEMARNRIEST - ENEFRIFLESALK !

macro_rules! foo {

0= {

1}

INE 8 KIE5 L macro_rules! BEE—IH o FL L FALTIR () K
¥ [] c BNRZAARZEAEMLEHEG o

NERIET AR EBEN—D 84> vec! AREXNETXFHEA - £5—4
BE 5B 0 B4 let AT > MREAX » KNF Rk o Lo RAR0GZ R R
—AEROREX RARFEZAEHRET o

EERERNAAREFARZZE—AREN o FELE > BB ZHEFZIATERAVA L & 4o
Ho RGP ETE s RTARE —ANMEAESALTXUPRAGE o fHlde » —ANFIE
RAGH BTN —MNERE X —MER o

¥ £ (Repetition)



FTEEBHAEERANRN

1. $(...)* FEELNHA $name ARPAT—E TR

2%%\wmm¢ﬁﬁi/ 2%69 $(...) AN -wRET K ES
REG o

BANCEARRTTIEER T Z RO

F o

macro_rules! o_0 {

(
$(
$x:expr; [ $( $y:expr ),* ]
)i *
) =>{
&[ $($( $x + 8y ),*),* ]
}
}
fn () {
let a: &[132]
= o0_0!(10; [1, 2, 3];
; [4, 5, 6]);
(a, [11, 12, 13, 24, 25, 26]);
}
XA KGRI Bk o REHFRAT $(...)* > BIHORKS KR -

A IMRT AR $(.

c)F REMR R

% /)}(”

PRETRAIERTIRT + F * 8755 -

ZA~ A %K TMacro-by-Example (PDF4&4%) o

T4 (Hygiene)

—F AR AR R

FP 13 MR AIEE 25 o

—_—

=I5

CEHTHRS

PLBL o AP KA T A 645 — A BE AT -

R o 45 4ka » X ANCAEFAT


http://www.cs.indiana.edu/ftp/techreports/TR206.pdf

define

int main {
("%d\n", FIVE_TIMES(2 + 3));
return 0;

RAZIGHEANIFE 5 * 2 + 3 » HAERIIEREFOKLE - wWRIREFIE
FICH K » AR7T G Fm B AR AE 69 5] IR R XA FA » RE S LB FEA o £Rust
L7 N < - PN G LT

macro_rules! five_times {
($x:expr) => (5 * $x);

fn main() {
(25, five_times! (2 + 3));

“

AEE $x WM BB RS RE X A 0 BB RE B R PR R
i -

EAREF A —AF LOFRELET ZWIR (variable capture) ° XEZH —ANCHE »
1 H TGNU C & ki #Rust &k &k X3k o

define

if
"log(%d): %s\n"

A=A WAL R ]

const char *state = '"reticulating splines";
LOG(state)


https://gcc.gnu.org/onlinedocs/gcc/Statement-Exprs.html

CRERIA

const char *state = "reticulating splines";

{
int state = get_log_state();

if (state > 0) {
("log(%d): %s\n", state, state);

B4 state BAREIRBRA T H— o SITE G E M A LA A
R4 B IR o

%

EMRustE M & A B &,

# fn get_log state() -> 132 { }
macro_rules! log {
($msg:expr) => {{
let state: 132 = get_log_state();
if state > {

("log({}): {}", state, $msg);

}
1}
}
fn main() {
let state: &str = "reticulating splines";
log! (state);
b

B PTG TAE B B A Rustl — A2 A% A% o AR IAME—NTRGEE L
T (syntax context) F > HBHENT Z LI ANGAIZEA A B X LT X P T 47
18 o XRAFE A main T4 state F#E T state WE KT RF M &” > BT A
M FREFR -

ZAIRAB) T B AARIATI I AR G487 o ARIZAF 69 R & A TAE#Y


http://en.wikipedia.org/wiki/Hygienic_macro

macro_rules! foo {
() => (let x = 3);

3
fn O {
foo!();
({3 x);
}

ARG EZLPATEHERLTENLT » IEC LA EE LT UFPHEHIRT o

macro_rules! foo {
($v:ident) => (let $v = 3);

}
fn O {
foo!(x);
("{3" x);
}

it let ST AnloopARit A 2K » atitems K zK o BT VAT @ 8 KA T A 5%

macro_rules! foo {

() == (tn x() { });

}
fn O {
foo!();
x();
b
#)a g

—ANZRAFTTACSE SR QEWEFOE A S o XA R 2T IEHM &4 i
NEFARA A6 0 B XA (FALT 89) HTMLE 5 BT w69 AN A% -


http://doc.rust-lang.org/reference.html#items

#
macro_rules! write_html {

($w:rexpr, ) => (());
($w:expr, S$e:tt) => ( (Sw, "{}", %e));
($w:expr, $tag:ident [ $($inner:tt)* ] $(Prest:tt)*) => {{
($w, "<{}>", ($tag));
write_html!($w, $($inner)*);
($w, "</{}>", ($tag));

write_html!($w, $($rest)*);

3}

fn main() {
#  // FIXME(#21826)
use std::fmt::Write;

let mut out = String::new();

write_html! (&mut out,

html[
head[title["Macros guide"]]

body[hl1['"Macros are the best!"]]
1);
(out,

"<html><head><title>Macros guide</title></head>\
<body><hi1>Macros are the best!</h1></body></html>");

ik R

rustc --pretty expanded k&EAZEABFHER - B ERIAA — DT EHY

EA 0 TR Ade € R AR % rustc * &K B A WRR S & BI4F6945%15

c EZWRER—MERARFTASMRALF (FELAETFRNBELETIF) 9%
AR TRRIZEL o IFHFILT --pretty

@
W op

ARG =

=

/

hu}

¥ 8915 --pretty expanded #7477
expanded, hygiene & &% kA %E% LT L94Z 4 -



rustc REAMBEY REXHBARE - BaTAk» CNATR O HFLE LY
fex 7 (feature gates)

e log_syntax!(...) 2ATHECOLLIIFAME » £%RFN > FFALRRAME
& & o

e trace_macros!(true) #E —ANEHEAN LB —ANRIFERFE - EREA
JFE1E R trace_macros!(false) kXHE °

a) %2 K

W&&MK@?Aﬁiﬁ%%?’E&qﬂﬁ@ﬁﬁ*4 0G5 AP o A B
HTRBEXLCRERDYTERLT2AM o LEZALA —% X TRustR A 4%
THEg AL o
— MR AERUStL A AT » B CEIT—AEETH » ZRESRET

o 043K % AR

o 0N E N7k

o —NERIZE K
o —MiE94)
o — MK

— NP R R A — R RFE — A RK X /E G o RustiE Al — AN £ 690 k
R R IX e = LM o — /N AR 89 R LR

o MRFEFTHZH » Blde foo! { ... }
o T HREN  Bldw foo!(...);

B — AR T AT BT 8 e R R T LR B8R 2B Rustit 5 o F v 355 0 F
5 KIEFTEREFPLMAEIME o B4 > Fool ([) mi\ﬁﬂfréﬁ o iX 1t Rust
Fo 8 AT 4 R o

FEX—E » BEREIFRLHZ =25 (token trees) #1)75] o — N 1e5 M 2L —
# 7| 3% 2 8y

o — AW () * [] X {3 ¢, | #9125 )7 7
o IHfTHEEAS

HE—ARREF » H—NMALTENAE MR ES> RS (fragment specifier) » #E
© UL B &AL 6] % o



ident : —MAFRMAF o Blde 1 x 0 foo

[ ]

e path : —NZMRGLF o flde © T::SpecialA

o expr :—AN&RZENeHldm: 2+ 2 5 if true then { 1 } else { 2
} s f(42)

o ty I —/EAM B4 i32 i Vec<(char, String)> ; &T

o pat :—/HEK ol Some(t) : (17, 'a')

o stmt :—NERIEL o flde: let x = 3

e block : —MRKEFFENBEGFI] ol : { log(error, "hi");
return 12; }

o item :—A o4 fn foo() { } ° struct Bar

o meta : — N UEKIER TALBMEFIKE o flde © cfg(target_os =
"windows")

o tt I —/ERICTH

3 F—/ L% 2 (metavariable) )6 @6 — AN 1e5 o — & E SR agHL M

o expr fo stmt RELMEREZ—4: => , ;
o ty # path TELMERMEZ—A: =>, = | ; : > [ { as where
e pat RELMERMEZ—A: => , = | if in

o LEEETUBRIEMILS
AL A Rust 18 5408 T — 2 255 H RIS R 60 B R A BORILA 6% -
RARZETLEBIAEM o #lde > $(Stity)* Serexpr BE &AM R
R A BRAT 35 2R R L R St A ARAT Se X MAIMBUHIEF o REEAAEBCNIA S
Bl £ — 125 T AR R Z A AR o £ ZXABIFF > RITIAF AR $(T $t:ty)* E

$e:exp °

N R N

B AL R F 0TI NBAREIT Eél}/gﬁzfy‘#ﬁ(ﬁ"]‘ o 331?“4&%,&\%%1%%‘?%@%*@
fA o A E R T —H -

T AR AL R —ANRER I s FRIAFE QKA GRD BTG T o R AL
BB AN E LRt R ARG IET kARG AT N6 » X OIEEATHET R
F mod R °


http://doc.rust-lang.org/stable/reference.html#items

=AML fn BEARANE » AAEMEECRERREBAAGT » REECHTE
Bl AT L e

do R — ANk AH macro_use Bt CHELET mod NZJE 8 KR TR,
09 o 4o E XA A macro_use BMARZ AL mod )G AL AL IR A
AT LA s b o

macro_use BMATILAEILAE extern crate & o AEXANET PR BLE
MINSR g AP R > Bl

extern crate baz;

wRBHERLTRH LGB R #[macro_use] * FTANEAHER - wREA #
[macro_use] BMEAZZA RWER o AAME LA #[macro_export] 9% T
BEARE & o

EB—NOEROE M AEER MY > 28 #[no_link] -

— AT



macro_rules! m1 { () => (()) }
// visible here: ml

mod foo {
// visible here: ml

#[macro_export]
macro_rules! m2 { () => (()) }

// visible here: mi, m2

// visible here: ml

macro_rules! m3 { () => (()) }

// visible here: mi, m3

#[macro_use]

mod bar {
// visible here: ml1, m3
macro_rules! m4 { () => (()) }
// visible here: mi, m3, m4

// visible here: mi, m3, m4
# fn main() { }

LA EM #[macro_use] extern crate KHHN > RA m2 &M F A o
Rusts % A — A5 48 % 09 J& P51 o

3 \=4

$Scrate T &

Y —ANFESAOERFTEARESZA S —ABE o £F mylib LT


http://doc.rust-lang.org/stable/reference.html#macro-related-attributes

pub fn (x: u32) -> u32 {

X +

macro_rules! inc_a {
($x:expr) => ( ::increment($x) )

macro_rules! inc_b {
($x:expr) => ( ::mylib::increment($x) )

}
# fn ({1}
inc_a RAE£ mylib W ITAE > FlB inc_b RALEEITAE o t—F3 » L RA

PHA—ANLFFEAN mylib B inc_b K RaETAE o

Rust (BaT) ZAAAS XA ARG EERZL  FTEECHAERBET MR IIAN
FlRRE) Rk o BIN—N" foo BIEEMEFAZN » HAZKXTE $crate &
A ifoo c AR BRAREF—ELEMRMANT LA > $crate K&
A% o XFRERMNTIAE

macro_rules! inc {
($x:expr) => ( $crate::increment($x) )

}
# fn () {3
KB SL— AT VAR E RN R 69 5 o IANREL F 4 KT

A ::iincrement X ::mylib::increment -

AT HRIEZANAL A E A LA > #[macro_use] extern crate ... 2 AHEAE
REERGRT > AT AL mod F o ZHRIET $crate BAA—ANERGIRR
o

& (The deep end)



ZAENBETRINTREAR 2 HZALBEZEGNE - TH—NMRASH )R
AAHARE  F—REBEEBIRITERE S GHA o

PR — AL B B1F > T A2 Aok THE > MRUSUER A %% 3L — AN 8 7T A7 12
B AL o

macro_rules! bct {
(0, $($ps:tt),* ; $_d:tt)
=> (bct!($($ps),*, 0 ; ));

(0, $($ps:tt),* ; $_d:tt, $($ds:tt),*)
=> (bct! ($($ps), *, ; $(%ds), *));

(1, $p:tt, $($ps:tt),* ; 1)
=> (bct!($($ps),*, 1, $p ; 1, $p));
(1, $p:tt, $($ps:tt),* ; 1, $($ds:tt),™*)
=> (bct!($($ps),*, 1, $p ; 1, $($ds),™*, $p));

(1, $p:tt, $($ps:tt),* ; $(Sds:tt), ™)
=> (bct!($($ps),*, 1, $p ; $($ds),*));

( $($ps:tt),* ; )
=> (());

%] AEREERBRYE® bet! EELFHEER -
% M % (Common macros)
B A — Ak & RustRAD B A B 6 1 5 -

panic!

BAE GG A BARLIR o IRT ME L XA R — M3

)
[P
&%’3
1:\:


http://esolangs.org/wiki/Bitwise_Cyclic_Tag

("oh no!");

vec!

vec! R ABEAND » FIVIMRTROZEDLIET c € F71EE8E Vec<T>

let v

[ 4 / 4 4 ];

CAIEAR T A & B 486 ZEvector © #l4= > 1004 0

let v

[0; 1;

assert! 7 assert_eq!

LANERAELEMNRKF o assert! RI—/AA K44 @ assert_eq! KRIAMEHF
WA EAl o true %A > false %L panic! ° %fiﬁi :

(true);

(5, + 2);

try!

try! JR#ATHRAHE o R — & LR E Result<T, E> éﬁ#@% ﬁ‘
® T wREZL ok<T> * R return — Err(E) R EHT - fR



use std::fs::File;
fn () -> std::io:: <()> {
let f = (File::create("foo.txt"));
()
}
CHRXRAEREMA :

use std::fs::File;
fn () -> std::io:: <()> {
let f = File::create("foo.txt");
let f = match f {
(t) => ¢,
(e) => return (e),
3
(())
3
unreachable!

RAZ T AR A — 2R R 5 %A AT 09 B %

if false {

A RIFETHREIERAEE —MROAA B RZRRIATH TR 5 X o £ XA T

oo AXAE

();

T R R AERET » LA MFE —A panic! o



let x: <i32> = ;

match x {

(L) => (),

=> ("I know x is None!'"),

unimplemented!

unimplemented! %7 WA k B Z R E MR R EEGAL LA R E > B AR
FRBOEG REARGIAR o — NGOG FEEZR—NERES D7 R4
Mo mARAB—REGFE— A unimplemented! T X HEHAIRESGITEE
ey o

N

%% )% (Procedural macros)

4o RRUStE A AT AEMAR B Z09 » IRTRAEEE —ANRis 54610 o

5 macro_rules! AR s CHME S 09F > ok RAEE 0 H Hbugtk £ 24
BIF o A RARIFE] T T R1F SR T BIT/EFRustRAD 69 ZE M o A sbid ik &G
A B AR A £ 25 (procedural macros) ©

#KIEL - Vect £ libcollections % # 5 s & SUIR X 289 KA H FAR R » T ik
EF B RGEZE o €



RAE 5

raw-pointers.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

Rust iz EE P A — AP FR 9 REFE4 XA » FIZARNEAE+08%8
Rustty A K % kR THiFALE » TIRB4 LA ZHEGFRIE » 128 2107
A~ unsafe #j o

(e}

*const T #= *mut T ZRustPHARARIE4H” - AN SR EH T RMGER > 4
T X &R AREZEIRUSI R ARE o £XFRILT o AR AL F AR 48 4k £ A0
REgE > FIN RE DR EGFETLRGA P o Hlde» * BHATFNEL 0 AT
RERIFAREEY » RERNGZAGETIALE LA ( Re<T> # Arc<T> £H
AT AMRUStEHE)) o

B — AR H R RG] T L4 a3y - €A

o TRMRIEISEAKNANG » HETRFKEAETLH (1% Box = & )
o ZAMEMTA#HAR » M Box * FIAEZFHEERTR

o LMW AXA » kAR » ERBHIT AR > TX T % Box * HRusts
% 8 TR R BALE S 12 F 32X A bug

o VAL Xog A A » T & » BB IFS TP BT B B84
o T AAHHEEMAIT *const T KT BAF L RT T HMKRE o

Hoah
Bl —ANRIE4 R IETF AN

let x = 5;
let raw = &x as *const 132;

let mut y = ;
let raw_mut = &mut y as *mut 132;


https://github.com/rust-lang/rust/blob/master/src/doc/book/raw-pointers.md

ARdr o FREIR B M AT o XA T AR TAE

let x = 5;
let raw = &x as *const 1i32;

("raw points at {}", *raw);

BB AE IR
error: dereference of raw pointer requires unsafe function or bl

ock [EG133]

println!("raw points at {}", *raw);
N~~~

LSRR —ANRIE4 s REACHTRROEANMT R T o A RE
£ unsafe

let x = 5;
let raw = &x as *const 132;

let points_at = unsafe { *raw };

("raw points at {}'", points_at);
X TRIE4 L 5 BAF > EH CIIHAPILAS ©

FFI

BIG4 AFFIFRRA A : Rustty *const T #2 *mut T 27 5C+¥ 8 const
T* Fo T+ XfLo XTG> 2FHFFIZ T o

7| Fl A= 4R 46 4t


http://doc.rust-lang.org/stable/std/primitive.pointer.html

FEBATE » B — A Rl IR B9 ARAR 4 « Rl AR R - FE L ARh
RAG P gT 5l SRR H A —/ *const T B T4 mut TIRAA LML6Y
TH (X AARERAT AL AIAT > 994 value as *const T #= value as
*mut T ) °

REEMAITZ > N *const 2| & Gl » RN o —A &T &LHKE » BT
VAo ¥ s *const T RAGATLMAEE—A T B9RZFEH] o #—F » & RIG4H4
Wik R R 8GR 2 Fa T TR N o GiF 35 RIL X L B M TR 5] Rl AR R A 208y 0
BN AT 2 o A @M BT AR IARAE 41 R 09 3 AT BT 5 AR L - BF R
MARIEE

BT R

// explicit cast
let i: u32 = 1;
let p_imm: *const u32 = &i as *const u32;

// implicit coercion
let mut m: u32 = 2;
let p_mut: *mut u32 = &mut m;

unsafe {
let ref_imm: &u32 = &*p_imm;
let ref_mut: &mut u32 = &mut *p_mut;

54& A transmute MILEMM @ T &*x A3 A RAE o transmute T rbE E695%
Ko HH (E3H) E2RGBELSFTHEULEEER 3 Hlde» €BRK x £—A2
4 (1% transmute )



T2 A R
unsafe.md

commit 07aaca3a0724000e735a558d4c23b600512346d9

RustZ &M ZERBRRKGHFIITARRE - TR RZABRERERT  ALEFLFL
RZEN ) TR FETRBECLGALN o AT HERFFEVGHREF > RINFR
L R R BAARC B TRA] o A3k o RustA — %45 » unsafe ° 1%

Fl unsafe 694XA5 FiE 7 R A £ 6 IRA o

1k HZA T —B/IEE 0 HEEBRATHIEL o unsafe AEARANLETLF o F—/M4r10
—ANRE R Ay

unsafe fn danger_will robinson() {
// scary stuff

4o BT A INFFI98 B 89 2 44T 5L R A= 124 unsafe ° % =/ unsafe 89 M&EAL—/
R At o
unsafe {
// scary stuff
B AT Z Atrait -
unsafe trait Scary { }
M B WA E impl X trait

# unsafe trait Scary { }
unsafe impl Scary for i32 {}

£ X 4 B b AR T 484 A bug I i AR K 1A 69 KD AR FE 6 o 4o R — MRustiE 5
B4R T o R AHIN AL TA4R124 unsafe #9894+ K H7y


https://github.com/rust-lang/rust/blob/master/src/doc/book/unsafe.md

“ Y14 ? (What does ‘safe’ mean?)

%A ERustt) LT X » FRAETHMEM T ZLENFE - Tl 0LP g » F—k
HROITAHLRORDFTRALEE  ZRALFFRZTL LN

o LA
o NAERLMT R RE
o B BT RIAMATH R %

o ®u

Rust T 4838 % AT A £ 7 69 R4 45 3% o A bugfy XA T 48 JH 3% & B L ERust F o & &
FHAREAE » TRXENHAFFHNGT LA unsafe ©

B he TP &R A& Rust POIRE NATH » FFEH LR AKEE %, » BRI
B unsafe MKALAE :

o RIEFESF
o R3] —ANE & 2RS4
e 1% undef (R#¥ib) AH
o & IARI4H AT A5 4T = 2 AL (pointer aliasing rules)
o gmut T #¢ &T FAELLVMCE A noalias A » TR a7 28—
A~ UnsafeCell<u> &)1 o T ARG LM Fatit R XL EFH (aliasing) Rk
e 4%l UnsafeCell<U> & E—AFRT L 44/5] A
o MHRBIFREADRANRTXLATA :
o 1%/ std::ptr::offset ( offset Fh&k) k&3l BTt F L Fe94a -
T AT RERE —ANFY
o £%4% (overlapping) %4 R _E4#
Fl std::ptr::copy_nonoverlapping_memory ( memcpy32/memcpy64
7 he)
o AR LML » FIE RAERE FEIANRTZF :
o /& &M REA
o bool F—/ T & false (0 ) & true (1 ) #1&
o enum F—MHRESEEBE LT A AKX
o char ¥ —/MREF (surrogate) RA char::MAX #914
o str FIUTF-8F ¥ /77
o £ 93 ARAG F 4% I Rust X £ Rust F 1%/l #H3E 15 5


http://llvm.org/docs/LangRef.html#undefined-values
http://llvm.org/docs/LangRef.html#pointer-aliasing-rules
http://llvm.org/docs/LangRef.html#noalias

A A% 1% (Unsafe Superpowers)

e R R R A3k Rust 1R 3R AR R e a9 F - RA M - &1

M

1. R @ H N LT T T F
. BB R — /R84
AR TR AR o XZFENB RS

LKA AI o i2ZFF] unsafe T (Blde) “KAERALE" TR ETZ o A
RustfXL im £ unsafe # AKX TEHIEL » EHAEALEIHETEB

A EERIERE 8 R BT — HIN] o L RATIIRF L —BXINFES o

17 o] Fn & #F— /- static mut

Rustf — /" static mut #3h8t » CAFRETAEHKE o X AMT & m—A
BEFFE  IACRAEZRTR AW - X TE Sy > ”‘7% %@E&"g‘l‘é]\ o

51 M —A-iRds 4

RAGAE R R & e A — R I TR Y NG Z4 (safety &
security) FIA&L o £ XA E L L o 5] A —AMEZIR 40 R AR T B A TS
EFEZ— o T XTHRIH > EF I

W R R4t ARk 3

w1 R e T unsafe A A7 @ AR RRRAE — AR 43k PR H AR
A unsafe %K% -

BN LB FE T 89 c RustR & T — 8 R AR hg % 25 B A 4 » FF
BRI FRATREALE  MLshiRE o

REZE —4 1 FRART AL — AN TR 2 te R F AR FH 7 ERRZZEZ 2
oo %hiF B2 RAMSBMRERFECT T —4# (The compiler will act as though
you're upholding its invariants) * F7 L v o



5 %X Rust

effective-rust.md commit 3a6dbb30a21be8d237055479af613e30415b0c56

MABECEFZLET B —% Rust KA T o R 45— Rust KA F 48 5 45
Rust XA L &4 X |89 o

AR 8 — A 2 i 83042 A @R R R e T AR 89 Rust AT —A<F
% o ¥ WA RAer ALE S R AB o AR T A BAFAE BTG 15 3 — 3 % o


https://github.com/rust-lang/rust/blob/master/src/doc/book/effective-rust.md

A

the-stack-and-the-heap.md
commit 049b9e4e8067b998e4581d026b0bc6d1113ab9f5

A —A2%5% > Rust £RE B/ c wRGEA—NHRIETHT T XTHA—
BAERRABGAARBET@GAL o REZG—ADNRAF Lol T/ » B A
o W RIFFARL CEZT LT MRS B » BAFEFTHLZ—AED - wRAER
RKTR > RBLFHZINETARNGHME > FTEA%FEZT Rust 8 -

A T

BRANREZXT NG EIL o BAedfe T H B R CATE 5 BABRA GO %
(BA) o

A —ANF B R LA

AIEF iR » FFEHRZRUStKIAS B A F T o AL & A4 BALT K FOR A 8 K
oo HAHKDRE o3 AR BB HFATEZHARGEFERX)ER - FTIBEFE
R RARE] > FELEAET 7 o

Tk H A4 96T XA Rust 27 ¢
fn main() {
let x = ;
b

BARFA—NTERET > X Oﬁ/\l’ﬂﬁmﬁ-ﬁ.ﬁ o 75 4B ? RustB A4 4
B’ st ERAE AR (XA) E B AKRLE - XEREMTZIR?

W59 0 B RFARERA I 0 — RN BESELTACHOART Ef— L EZ 8 o X
L — A (stack frame) 70 A T X AZAZE B 89 0 RAVIG Bk X B s
B IFAARE BRI BB EE o TUAEZANBFTF > F main() BATH > KA


https://github.com/rust-lang/rust/blob/master/src/doc/book/the-stack-and-the-heap.md

o

J4 A KA B AR B — A £ Ak 59 324 2L A
T sb AR B ATAT 4 2k B9 RustAR S AT & 89 o

Yo fRPT L 0 R 28 AMRLEE » KAH

B HE L RE s AR c RALZAFHE A » X ERNA T LF
TR 2R FH o

BhEETRANGERFG—I7 0 X IR ERWRY A LRGN BRIETR - A
ABNG B EGBHRT LR me » BRIV TU— KRBT HEG AL o LA
A BNV LB B e 1R T 2 RATT vl Bk 983 el -

B R R ENEZCNFL 2B RPCOAR » BAFTRERYG CI194E - &
MU ZHEFHEIANL T » “BREREMFZ o A KNEFE—HMEF L — 24
8y 45] F -

fn O {
let y = 5;
let z ;

fn ()
let x ;

~

foo();

BARFEEAINEE . foo() FAA main() F—A o st ar—4# >

% main() AR > ZCOBAM PEIE T — N EROGER o TR AERNET

% foo() MEMMBRETHZZAN » KRNFRZBE—TABZBFRETHZ - 8
BEARAROEFRBET —AFEFHLASAE | —NE RMALT] £ o

N0 Bl —AMRREGET  REGRGOUER S T NG o Blde s wRIEA 1GB 89 A

%o REGHIEIN 0 B 1,073,741,824 o kA% FkH 230, 1GB 95 %

# o gigabyte

BARNBA ABE—NERRA AN 0 4 — B3 KRB RAGRT o FTART
=N H—DAERMGE K

Hu it 2 # 18



EAVAALTHAE 0 89 x » ©HIEZL 42 o

% foo() #MIAA » —NFHGEMA S B :

ik 2 A (2
2 z 100
1 y 5
0 X 42

HA o KE—AMEA> 1 4 2 AT foo() &AM - MAKNERE S H
oo gmE LK o

BA—LBENTHAEZENERNRNE - &F 0 > 1 4 2 ARKATIHLAR

# o AR RFELSFFEAGERBRTEA XA - 4589 > ANEFR—A7] 893
WA — B EORN TR T I RA > FRLRESROTF T ITREES
A8 LA A B A9 ARG KD o

£ foo() ZRJE > BEMAMBER :
Hoht 2 LA
0 X 42
#HAE £ main() LB RERE—MILRAET - MEAT |

CHMBAR BACHRFE—EEE—H T RARSRXOETERE —MRAER
Bk 6 o AL BRA ARG 3 R BT 0 B A RN R E A S
ﬂlﬂ ;ié!?ﬁ_ °

L RATRR B A LR BT



n

fn

fn

18

0

() {

let i = 6;

() {

let a ;
let b ;
let ¢ ;

italic();

() {

let x = ;

bold();

®—% » KATAMA main()

Kot 2% #

#Tk main() A bold()

3
2
1
0

Hhk 2% #

#%& bold() AR italic()

42



Ko it 2 7 18

4 i 6

3 c 1

2 b 100
1 a 5

0 X 42

B ENOBEEARET o

£ italic() RG> €MLK > ARG T bold() # main()

Hohk & A 18
3 c 1
2 b 100
1 a 5
0 X 42

AREHEA bold() &R > RET main() 897 :

it 2 AR 18
0 X 42

BTRENAEFT - KRB TEINTD? XRAREET - RAETRIIG Ao » WTARE
& o

M

BarAa CReBE G T > REHIEMA FHAMRZ ZEME - A REZLET
Bl 3k i — R G » REFIECFET —RJEWAT o A3k o KRATT w448 3 o
FZRustP » RTUE R Box<T> AN ESERA LG o XA —A]F !

fn () {
let x

let vy ;

Box::new(5);


http://doc.rust-lang.org/std/boxed/index.html

ZAL main() WARANAGZFRETHZ

Mo ik 2 77 1
1 y 42

0 X 227777

EMNEB LY RTANTENER o y & 42 » —wBfE > T x EAHR?HF

"o x s£— Box<i32> W E %ﬁﬁﬁil’_ SELA 5 o AR 69 E IR A — AN A 48

BRI GG o B RN FEPATEAN KL » AB Box::new() #HIAM » €A%
EpBRT —%AG e 5 AER °%Emﬁ%ﬂ%ﬁﬁﬁi

R bt o # 18
1 y 42
0 X — (230y - 1

A ERAIVEZ G %A 1GB A4 (RAM) & wis EX A4 (230)-1 Asbst - AAREA
HANBBIN 0 FRHEEK > PRABYRELGEEL ALY H—% o %uﬁﬂ“
—AMEAE TR AR R T o ML x 094 AOEA — ANIRIG AT A8 G RN 3 b
w4z B Bk x 894 (230) -1 0 RAVIERG A B E o

EMNZERTLOFBEZNET P S BABRANEBEREREFZ o BAEF
JREWmTABETEIANRAEGTEE T3 F TR B0 L% AL
MR T @EKRGK o ERBGBEEENEA —NBIF » REEAMETAAMEZIR 5
S EFER » CRERFT AR c BAE—ANCRETT —BRNRGETOAN R

% :



Rk 2 AR 18

(230) 1 5

(239) -2

(230) 3

(230)-4 42

3 y - (230)-4
2 y 42

1 y 42

0 X _9(230)_1

FEABIFF o BNERESRTINATE  FRIBERTENT AL - £ (230)-

140 230y -4 X AA— A BAARAMLINGE R (gap) ° wiTRAH2ELAL
A 6 B4R gm AR R R A TR 09 AT A ok o R Rl 49425 TT AR AL R Fl 691 5 A
£ eMNEAREEL (NK) W& - Rust 5 A% T 1A Tjemalloc o

FEEZW DR RNGH T c RARZEAFAEEL » T g BRE MG REE
%ixo%%ﬁﬁ¢W%¢’z%z@mo@ﬁgmﬁ%ﬁ’ﬁmag
A main() BAAM o Kf Box<T> A —EZH : Drop ° Box # Drop LI
AT LECRETERGAG o RIAF | IS x HEAN » EAABEAT ploAgEL
RS PE

Mok 2 A 1
1 y 42
0 . 297777

BEBRMIER  BHRITAG ARG o

g5 A=t H

EAVA T — X TR ETGERBE] T > FERRSEAERALELIHER?
— A~ 8 Rust #2/7


http://www.canonware.com/jemalloc/

fn (i: &i32) {

let z = ;

¥

fn O {
let x = 5;
let y = &x;
foo(y);

3

L E&A1EN main() ° ABFARRBGERIHE

it o #R 18
1 y -0
0 X 5
x A=A 5 0@y R—AER x B3R IREHME x HIENE
28 » BAXA 0 °

LS EMNAM foo() » fik y A MERAELHR?

Hohk & A 18
3 z 42
2 [ —0
1 y —0
0 X 5

AM AR EAMHPET > CUAELR - TALEZRE  ENERA 1 540
Amz o BMNARGTERT - 1 A5k y 9—NEN - AA y 6944

2

A0 0 i o

AN 2 EZHERN AT O —ANRAZLEFESREMASL ¢ — 5] A B AR L —
NN BALE IG5 o WwREMNEBEMREAE » FHATARZZRH /T o

—/~E a6 T



W L EMN—F — T — kAR R

fn foo(x: &i32) {

let y = ;
let z = &y,
baz(z);
bar(x, z);
}
fn bar(a: &i32, b: &i32) {
let ¢ = 5;
let d = Box::new(5);
let e = &d;
baz(e);
}
fn baz(f: &i32) {
let g = ;
}
fn main() {
let h = 3;
let 1 = Box::new(20);
let j = &h;
foo(J);
}

Bh o RATEAMA main()



Rk 2 AR 18

2 j — 0
1 i 5 (230y - 1
0 h 3

EMNA § > id h EAHF i £FLE AR ERNA—NEEEHHE -

T—%F > &£ main() W RE > foo() HAA :

o bt o # 18
5 z — 4
4 y 10
3 X — 0
2 j — 0
1 i — (230y - 1
0 h 3

A x » yFoz gRTER S x f» j AARGE > BAZZERNFEELE
B o g —/A 488 0 Maktgisst o BA j 8@ h o

#%& > foo() AM baz() *F#i# z



Rk 2 AR 18

7 g 100

6 — 4

S) z — 4

4 y 10

3 X — 0

2 j — 0

1 i 5 (230y - 1
0 h 3

EMNA £ A g 28T AfH o baz() IFFE AIASELE RN > RNBRTEH
A

bt A S &
230y - 1 20
S z — 4
4 y 10
3 X —0
2 | — 0
1 i — (230) - 1
0 h 3

#T%k> foo() AM bar() H4i#% x f= 2



Rk 2 AR 18

230y - 1 20

(230) 2 5

10 e — 9

9 d _)(230) 2
8 c 5

7 b — 4

6 a — 0

5 z — 4

4 y 10

3 X — 0

2 j — 0

1 i _)(230)_1
0 h 3

HAVRAAE N LSBT B — M > FEAEAT LM (230) - 1 B— o Bl
5 1,073,741,822 B % o EAEATHERLT » RATEF A XA o

£ bar() ®9RE > AT baz()



11

I\)OO-bO'ICD\IOO@a\

-_—

0

h

2 A

20

100

(2302

—(239)-2

—4
-0
—4
10

-0

— (230) - 1
3

A RMABIERROLE | R | RER—BRTEX -

£ baz() RG> KMNHBHRT £ 2 g



Rk 2 AR 18

(230)_1 20

(230) 2 5

10 e —9

9 d _)(230)_2
8 c 5

7 b — 4

6 a — 0

5 z — 4

4 y 10

3 X — 0

2 ] —0

1 | _)(230)_1
0 h 3

FTk o &M bar() B o £ E d £—A Box<T> * IR ECLBERT €8
taym R (230)-2.

Hohk 2 A 18
(230) 1 20
S z — 4
4 y 10
3 X — 0
2 J — 0
1 i — (230) - 1
0 h 3

MARXZ )G » foo() BW :



Rk 2 AR 18

2 j — 0
1 i — 230y - 1
0 h 3

#HAE &G main() P EFE TR THAT - % i % prop B > BLLFER
Ja By HEE ] o

HEEBEZEAM?

KER :ﬁ~A%m$\m%n&@&§oaa%ﬁ&Aﬁﬂa”%% A%
R B A H 4 248 FHRAER T IAKEN LS o RALA — MR AL 1EIFT &
iwuaﬂm%%ﬁ@ﬁﬁé 55 3% E R A 4k B R R RBARA Drop RFHE
M A58 7 K o

% F 4 ? (Which to use?)

M2 RZBRARRAE G TEEY > MRAKNAEEERRR? —PMROGRAZLR
HERA B EERERARG BB L RBREMEY Tk o o » PG
FAA o AHFUEZTNF N F R BB @ Gk 0 Fd A B R BRI -

~%%%’4rﬁﬁh%&\m’ﬂm’mm%ﬁ& AC o AR89 JG i S AR A K
AREEEEERE c RARANSERG YR ¢ BATHAEAE LY A

EATE A

BEAGA A AT (trivial @ k BCH S )  WERTE o il F — A F 5
BOAE > PTIR 69“ARAG 4" o B ILE N A AFELF LY (non-trivial) : B A F A

B2 AR MEBENEYIRAZGRTAZMEEZR D REFEZATER
ELIAFRBANBEERZEIAGNE o

o RIRBERABANZRAME S m > L5108 LE—MRFON4 o


http://www.cs.northwestern.edu/~pdinda/icsclass/doc/dsa.pdf

& L%~ (Semantic impact)

o E# A Rust 35 8 & > BHLEA A LA HRA (mental model :

) o BEHAHIELRHT Rust iE S MO BEAHANEEE £ERE—A4
30 BT A A o Be 6 B AR 69 B AR AL T AR TR G 3 L5 LR % > s A E P
Byt —A o JEE R A HIB LG R EN (kR i%ﬁ)ﬂ%%kﬁiﬁ%ﬁ
RREEIE BB 0t B S BT Bk N B R G L B R RR B AL 0 T A
ATEEX9% 0 xBHBFER (Hlde > Re<T> F2 Arc<T> FHE T3l A+4k) -

LEEBMHEEIN » BB RIS R T E 2T ENEITN IE (H
o UBRERBENHR) BRAELENRFESE S (AL F#4T Rust BiF R #
ARG I XGAGEZRRAGH KX ) 874 o

gigabyte  gigapyte TAFAAED : 109 %230 S| (ERE(4) 1k
f# & 4 “gigabyte” & 109 » m“gibibyte” & 230 o K ARV H A ZEARIE
MR BB LT LR R F o X L&RATZMEE 4

B, ROV TAA T BT ARRIENGEGE 2 AR MEEEETF - &
MK EBEETREELYHF -



DURES
testing.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

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)

AR MR LA bug G A B9 T % 0 Ak B4R ] RAFAALLE
R o

Edsger W. Dijkstra » [##6942/5 5 ] (1972)

1L R A1t — T Ao T M X RustfXAD o 13X E &A1 R 2184t £ & M X RustX AL 9 E
R RS X TEMRFIRF KRk o FFA R LFELASE IR LKL
B TR @R E TN 698 % o

test &' (The test attribute)

eI MIRAE—MNRIE A test BPEAYREL o iEKATA Cargo kel —4
" adder &8 :

$ cargo new adder
$ cd adder

FARB E—A#77 B 8 Cargo £ B sh A M — AR £ K o T@E
A& src/lib.rs A% :

#[test]
fn it_works() {

EFEA #test] c BAMABMEAAZXZ—ANMRXREK - CHAEZAE JREIK - CF
T AtmIFA T | 1ERAIH cargo test EATMK :


https://github.com/rust-lang/rust/blob/master/src/doc/book/testing.md

$ cargo
Compiling adder vO. (file:///home/you/projects/adder)
Running target/adder-91b3e234d4ed382a

running
it_works ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder
running tests

result: ok. passed; failed; ignored; measured

Cargo iEAr 4T T &ATEG MK o kﬁﬁ@%\%m-ﬂ,iﬁm 8K 0 B —
AL LAWK o BB HITHETE - e » FAK

test it _works ... ok

EEAA it _works o X AR RN L F .

fn 0 {
# }

G BMNA—AREAT

result: ok. passed; failed; ignored; measured

2K o ZAVZ AL T HMRBLT R ? AR panict MRA
o panic! &K KK o TR KA MK KK

fn O {
(false);



assert! RRustiZBto)—AN% » CHEZ—NER I wRELZE true 2L
HAE o WwRAEHEA false * B4 panic! o IERATARRBATRA MK :
$ cargo
Compiling adder vO. (file:///home/you/projects/adder)

Running target/adder-91b3e234d4ed382a

running
it_works ... FAILED

failures:
---- it_works stdout ----

thread 'it_works' panicked at 'assertion failed: false',
/home/steve/tmp/adder/src/lib.rs:

failures:
it works

result: FAILED. passed; failed; ignored; measured

thread '<main>' panicked at 'Some tests failed', /home/steve/src
/rust/src/libtest/1ib.rs:

Rust$8 £ & A169 WX KK T -

test it_works ... FAILED

RRB AT EGITE

test result: FAILED. O passed; 1 failed; 0 ignored; 0 measured

HMNWAFE) T — M08 B A K A14E OS XA Linux FA4E R $2



7 Windows ¥ ° 4= R 4%4& A cmd

> echo %ERRORLEVEL%

4= R 17 1% Bl PowerShell :

> echo $LASTEXITCODE # the code itself
> echo $? # a boolean, fail or succeed

X AR cargo test FARBALC T AN ZIEFTAA -

RATT AL R 55— A Bt R 5% &R AT 69 KA MK ¢ should_panic

fn it_works() {
(false);

AL BPAE K AT panic! T MK 4B » H HA RAMGMRKALT T MEERK o 1k
HRX—T ¢



$ cargo
Compiling adder vO. (file:///home/you/projects/adder)
Running target/adder-91b3e234d4ed382a

running
it_works ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder
running tests

result: ok. passed; failed; ignored; measured

Rusti2#: 7 A —/1~% » assert_eq! Akt m M54k .

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

ARAMRALT G ? AAAA should_panic At €@ T ¢



$ cargo
Compiling adder vO. (file:///home/you/projects/adder)
Running target/adder-91b3e234d4ed382a

running
it_works ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder
running tests

result: ok. passed; failed; ignored; measured

should_panic MX AN 5569 » A A R RENRKZ G2 BT 2T MR EHF
AREMK o AT MREZANFEA > should_panic &M T AR —ANT ik

8 expected H# o ALK TUAREAKIZ &EF A4 KNBHGLF - TELK
1) F 8 — A~ 2 28R

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

RREAAMGEBAR | RN EF —AE L8N K

pub fn (a: 132) -> 132 {
a +

b

fn () {

(4, add_two(2));



assert_eq! ZIFFFHF NG Al LL AN -2 [P RE 5N Z Mm@
AR o

ignore /&M%

B — gk 2 6 MR T AR JE F LR o XA ignore BMEREKINER -

fn () {
(4, add_two(2));
b
fn () {
b

MAE KAVBAT MR LI it_works AT T » @ expensive_test & H

$ cargo
Compiling adder voO. (file:///home/you/projects/adder)
Running target/adder-91b3e234d4ed382a

running tests

expensive_ ... lgnored
it_works ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder
running tests

result: ok. passed; failed; ignored; measured

BT 6 MX T AA LB cargo test -- --ignored kAT :



$ cargo -- --ignored
Running target/adder-91b3e234d4ed382a

running
expensive_ ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder
running tests

result: ok. passed; failed; ignored; measured

--ignored % # & test F 6943k » @ 1% Cargo # » XA Z G4 244

A cargo test -- --ignored °

tests 123k

R VAIZ AR 69 77 R sk 2 ILEZAT 69 MR 69 6] F 7 R A AL © €8 tests 2
oo R FFIMEATEG MK EZH] » — NIRRT A BIE L B L4 T8 :

pub fn (a: 132) -> 132 {
a +

mod tests {
use super::add_two;

fn () {
(4, add_two(2));



BEFAT T e F—ATILEFIANT —4 cfg B mod tests o &ZA
3R A RAVIRPT A AR b 2] —Ae > JF B F B 6958 T AR LB X%k BT
SRABMNEOEFRG—I S o cfg BHEALSEERNZREZSTNRAE 4 & RFN
IR o AT VAT B i B 18] > Ff AL s PR R AT 69 M X AKAS 5T A T & B 3L & A
B E XM F o

Jre

HANTAE use P o AARMNE—DNAITESRT » KA F BB ZN K
RGN SRR o e R ARG IERXLIETMA P}TV,( 2R %
¥AE A —A glob FAg o IERAVE L&A src/lib.rs kAL A ZA

pub fn (a: 132) -> 132 {
a +

mod tests {
use super::*;

fn () {
(4, add_two(2));

EE use A TAL o I EFTRAIG MK :



$ cargo
Updating registry “https://github.com/rust-lang/crates.io-in

dex”
Compiling adder vO.
Running target/adder -

(file:///home/you/projects/adder)
b3e234d4ed382a

running
tests::it_works ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder

running tests

result: ok. passed; failed; ignored; measured

CRIAFT |

BATag ] AR test BIRKRAGAMEGE MR o AT R A MK — 3002 it
BRI A X E o AR RMRELAHRT? KAA tests B RRLEX

B o

tests H &

AT HATERMNRK > RN E— tests B & » REH—/ tests/lib.rs X
Btk MATRE

extern crate adder;

fn () {
(4, adder::add_two(2));



R A ARG RATR A G DXARAR » FI A EFGRE o KITILAEA —1T extern
crate adder Z£7Fk o ZAHHE tests B ZFHMXA —NZEFFHE
o TARMNEZFIAKRNGE - BELEHTZ tests £—AF M ﬁ&ﬁﬁﬁ%i‘@
7 e L e — AR A B E o

L EAVBAT—TF ¢
$ cargo
Compiling adder vO. (file:///home/you/projects/adder)

Running target/adder-91b3e234d4ed382a

running
tests::it_works ... ok
result: ok. passed; failed; ignored; measured

Running target/lib-c18e7d3494509e74

running
it_works ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder

running tests
result: ok. passed; failed; ignored; measured

RAeRMNATEZAHE : KOG RANMR > KRG TH BRIy o

XA tests BZHAFAR c B EE test HIA N ECEARL X T MR
i o

IERMNBEFEEFHZH  TAMRK o

A% X,



AL ALLFREG T EFET o 3 RLEAT L RTRIEGB]T 242
By > B A I TR G R L AMLE o At » Rust X #F B 30 E4TAR LAS F 69 45] 7
(2% : ALK crateP AR » M=% crate TEMA) o ZEZ—MZELAH
F4 src/lib.rs

//! The “adder” crate provides functions that add numbers to oth
er numbers.

//!

//!' # Examples

//!

//!

//! assert_eq! (4, adder::add_two(2));

/7Y T

/// This function adds two to its argument.

/77

/// # Examples

/77

///7 "0

/// use adder::add_two;

/77

/// assert_eq! (4, add_two(2));

/// "0

pub fn add_two(a: i32) -> i32 {
a+ 2

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

#[test]
fn it_works() {
assert_eq! (4, add_two(2));



EERBB AL /71 FFRRE R BRIV /// FFk o RustU A £ 28 P
X HFMarkdowniz ik » FTVAE X F3 MR L] 5T R BREX o B E@G]FAHE » e A
—/~ # Examples 39 HIAA £ — AN A o

TERAT R BAT MK -
$ cargo

Compiling adder vO. (file:///home/steve/tmp/adder)
Running target/adder-91b3e234d4ed382a

running
tests::it_works ... ok
result: ok. passed; failed; ignored; measured

Running target/lib-c18e7d3494509e74

running
it_works ... ok
result: ok. passed; failed; ignored; measured

Doc-tests adder

running tests

add_two_0 ... ok
_0 ... ok
result: ok. passed; failed; ignored; measured

A RATBAT TIFMRK | ZZXAAMRG LA . 0 ERAEENRK »

7 add_two_0 FHE MK o b RARRIE % BG5S 1% add_two_1 EAFA
Ffjm— o

BV EAHEBTARE XA N RGP aY o xTES » HHA LA ET o

G BRI —R ¢ LA MR TR = H crate P&4T o X TXHBIG@¥ 5K
crate e A2 3R 3% 4~



Rust B 7 242 P Uk

G NS

conditional-compilation.md
commit 024aa9a345e92aa1926517c4d9b16bd83e74¢c10d

RustA — N4k 69 B 0 #[cfg] °* CAFRAT —MMERLREFR NI EHER
Ay oo EA mARTY X

#[cfg(foo)]
# fn foo() {}

#[cfg(bar = "baz")]
# fn bar() {3

AR —H %R

#[cfg(any(unix, windows))]
# fn foo() {}

#[cfg(all(unix, target_pointer_width = "32"))]
# fn bar() {3}

#[cfg(not(foo))]
# fn not_foo() {}

BT MEZRE

#[cfg(any(not(unix), all(target_os="macos", target_arch = "power

pc")))]
# fn foo() {}

EF et Afe R &I X o 4o R 4748 Cargotyi& » €A1 T U4
1% cargo.toml & [features] %KX E :

5.3. 5 %1% 321


https://github.com/rust-lang/rust/blob/master/src/doc/book/conditional-compilation.md
http://doc.crates.io/manifest.html#the-%5Bfeatures%5D-section

[features]
# no features by default
default = []

# The “secure-password” feature depends on the bcrypt package.
secure-password = ["bcrypt"]

LRI 26 4R - Cargoft# 4 rustc —MRIE ¢

--cfg feature="${feature_name}"

T cfg IR1eES LT EH MR A » F LRk » PR S RF o LK
& A 3R EARAD ¢

mod foo {

}

4o 4R M cargo build --features "foo" % ¥ > #.2 ¥ rustc f5# --cfg
feature="foo" 412 > H HME FH S E 4 mod foo ° Lo REMELA T

) cargo build %% > MR iE# M4m0 Ak (dd) 744

f£ foo A3k o

cfg_attr

AT AR —ANET cfg B2 cfg_attr R EXE S —NBME

# fn foo() {}

4R a @i cfg BHRETHERE #[b] AR » FNAAER -

cfg!



cfg! & EY AR T VAL AR G R 4R X R AT

if (target_os = "macos") || (target_os = "ios") {
("Think Different!");

XA RIFFEEIA —/ true X false * REFZEXZMT



A%

documentation.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

XA AR PERYG—H 9 » AL ECERUStP £ — % T EH o L &KA11T8
TRusti#E4EA1% 5 B A6 T E o

*T rustdoc

RustZiThe+F 647 —ALTE > rustdoc * ©TLAERIAE o rustdoc AL WA
#CargoFiid cargo doc &) °

SCAS T AL R B A 7 kAR - RS 0 R #E 5R #9 Markdown ST ©

A AL R AR A

LA LRuUst R B 89 £ 87 K 2 £ R P IR iz o AT A B ARR T A ARAE A
TAS 2R

/// Constructs a new "Rc .

/177

/// # Examples

/77

/// "0

/// use std::rc::Rc;

///

/// let five = Rc::new(5);

/77 "0

pub fn new(value: T) -> Rc {
// implementation goes here

B F AR IAF A o RBET RFOGEIN > MAGT T — Mok egizf o


https://github.com/rust-lang/rust/blob/master/src/doc/book/documentation.md
http://doc.rust-lang.org/nightly/std/rc/struct.Rc.html#method.new

FANELRENRFTREIANEE CRAT 1/ 0 AR /) o ZHEIE
AL IERE o

A% 28 FlMarkdowni& %% 5 o

Rust&1t sk i B2 8 » FF /2 4 i SUAS B Bl EA411 o 3 12 TS AL AR AL A5 3% A 59 45 Mg B
REE :

/// The "Option  type. See [the module level documentation](../)
for more.
enum Option<T> {

/// No value

None,

/// Some value 'T°

Some(T),

o b9 A T A TAR > AZIZASTAT

/// The "Option" type. See [the module level documentation](../)
for more.
enum Option<T> {
None, /// No value
Some(T), /// Some value 'T°

(5]

R &AF B —AN45%

hello.rs:4:1: 4:2 error: expected ident, found "}
hello.rs:4 }

N

BT F 7R B IHEHRERNTECE@ROAS » MALRENEEE
AR ETAR -

IG5 AL 2


https://github.com/rust-lang/rust/issues/22547

EEM S ERNKREWT R—TERGE—IH

—,\\

/// Constructs a new "Rc<T> .
# fn foo() {}

XA EEGFH—ATRGACHRG AR EEE o —aiE o RAEA o EKR o

///

/// Other details about constructing "Rc<T>"s, maybe describing
complicated

/// semantics, maybe additional options, all kinds of stuff.
/17

# fn foo() {}

BNRBOBITFRA—ATEL  THWRAEZSEABEE » RN E—ANHFHHKRLENE
B % A o

HIRIN

T ARKREY  c CH—AMFRIET # c AOHEFTEMAGIEEL - R E
HERe9EE > RAAL > BAj Ak o

/// # Panics
# fn foo() {}

AT B RFE (thde > $2)5454% ) A RustP @ % H 24 (panics) Bxwo e
RS X 4ﬁm%&&o¢%%%uﬁﬁmm%ﬁ&%ﬁ% A 0 R
JLEY > 2k XA AT EEL o

/// # Fallures
# fn foo() {}

Yo R AR B REL K 77 KR E Result<T, E> ° AAFAEMHFILT ELER
© Err(E) AH4FF o XH R4 Panics TE » HA KK (failure) MABmAG# T X
AL » e ZH4FF o



Rust B 7 2X42 F LR

/// # Safety
# fn foo() {3}

4o R AR 6 R E unsafe 89 R ZBERRNZ L ZIXFNHRTEE -

/// # Examples

/17

/77 "7

/// use std::rc::Rc;

///

/// let five = Rc::new(5);
/77 "7

# fn foo() {}

$wA s Examples ° &A—AMR S AMERRZELGH)F o ZTHEARGA P A A
(ai) # (shang) Ry o WG| F5 A RBREZHET » KIHE 21182 FA
TAH Tk — 8R4 ¢

/// # Examples

///

/// Simple "&str” patterns:

///

/// 7T

/// let v: Vec<&str> = "Mary had a little lamb".split(' ').colle
ct();

/// assert_eq!(v, vec!["Mary", "had", "a", "little", "lamb"]);
/// 7T

///

/// More complex patterns with a lambda:

///

/// 7T

/// let v: Vec<&str> = "abcldef2ghi".split(|c: char| c.is_numeri

c()).collect();

/// assert_eq!(v, vec!["abc", "def", "ghi"]);
/// 7T

# fn foo() {}

5.4. 3 #% 327



Tk %A W W X S AR AL Bk 69 e o

KA 3 iZ B

72T R ERustRA » RAZAEF T ¢

# fn 0 {}

S RAR B — %R ERustty RAG » AR ¥l L— A2 g .

# fn 0 {}

EARIERGFNET ARG o wRERZAETEALAL  &#F text ©

HAFEAAE)ER AL TELN > WA rustdoc A—f A & &7 XA € 1 €T KA
B sk 52 FR X AR 69 ARAD » RAEREGIEMBA T 2HEE - wRIFE T ECARA R

i rustdoc 2kA EERustRAGd TR 2% TZM > rustdoc &7 4RAEMRTA
3T o

SUASAE A WK,

1L RAVE A RGBT A 0 HEA)

# fn O {

REEBRRFARER fn main() KA H 9 A K% o rustdoc &8 FH—
A main() EERARGRE 42 RRIKE X B C A B EAILE o flde



# fn O {3
XA A AR

fn () {
use std::rc::Rc;
let five = Rc::new(5);

X E A& rustdoc FkEREHE T TEGHE L

1. E4T #1[foo] FFk89BHEAHTENEN QLKA B K

2. —E&EAE allow BHEMIEA > &
# unused_variables ~ unused_assignments * unused_mut * unused
_attributes ## dead_code ° ‘NE94]F & F Ak A X Elintih &

3. wRHB|IFHREE extern crate * AZA extern crate <mycrate>; KiE
A (ZF#%T #[macro_use] )

4. &5 » WwRBITFTARESE fn main  FITEOIARKEEEE fn main() {
your_code } ¥

HE s ZATGE o Blde s RNCEERETHA /// FFROGRBAERG TG ? L
WA

/// Some documentation.
# fn foo() {}

HuaBAALRE ETR

# fn 0 {}



R RFANT ARBGA # FRGTEEREPREE > R AR RIBFRONR
R EFARAE ] o ARFTTUF A Z— & o LRZANBTFTF > IBEFFRENT L RE
BT IAR RGBT A 2 &ﬁ%ﬁT@?%*%uﬁkX°ﬂﬁ’iﬁim
R RIBIER o PTAE % C AR IFH] FAAREFR o ART U A AT RF
4 09 MRAE AR K 0B F o Bl B AR B AR SUAS 69 =T MK AT o

Bldo » BRE T HNBEZH L TREE LA -

let x ;
let y =

("{3", x +vy);
A HRAT T R 182 UAS T o XA
Bho Hilde x XEH 5

let x = 5;
# let y = 6;
# ("{}", x +vy);

BAE &Ml y XEA 6
# let x = 5;

let y = 6;
# ("{}3" x +vy);

G AT x A= y #94= .

# let x ;
# let y =

("{}3" x+y);

A TR FEANRA T ASAT » KAVBZHEANMARBRAHEANRLE > FERNF A
13 ZFCREDN A GIT o XTAERAN G RARA -



Bk EMfE X REAH 5

T T text

let x = 5;

# let y = 6;

# println! ("{}", x +vVy);

Bk &de y &EA 6
T T text
# let x = 5;

let y = 6;
# println! ("{}", x +vVy);

WG » BAVATER X Foy 8

T T text
# let x = 5;
# let y = 6;

println!("{}", x + vy);

ML EFRBFEPTAIR Y o ART ABBRAR B TR F > Bt R 27 5FA#4
KRG o

AL R

T @A —NR AT



/// Panic with a given message unless an expression evaluates to
true.
/17
/// # Examples
/17
/77 "7
/// # #[macro_use] extern crate foo;
/// # fn main() {
/// panic_unless!(1 + 1 == 2, “Math is broken.”);
/// # }
/77 "7
/17
/// " “should_panic
/// # #[macro_use] extern crate foo;
/// # fn main() {
/// panic_unless!(true == false, “I'm broken.”);
/// # }
/// "7
#[macro_export]
macro_rules! panic_unless {
($condition:expr, $($rest:expr),+) => ({ if ! $condition { p
anic! ($($rest),+); } });
¥
# fn main() {}

REEZFINT © BNV EFERRImEAT B TH extern crate 17 2 EH KT A
Ahe #[macro_use] Bt o H = BMLFZRIWENA T main() (A TLE
@it RE) o &G A # WEIEBREIRAMNRGD > BECN T EAL
BMld o

A=A # FWRAGENZ SIREE LGB ZL LR o Hl i AZd T °
/// use std::io

/// let mut input = String::new();
/// try!(io::stdin().read_line(&mut input));

MR try! BE—/ Result<T, E> f X &E I RBMEMEAT AL & * 4
— R R B AR o



/// A doc test using try!

/17

/17 "7

/// use std::io0;

/// # fn foo() -> io::Result<()> {
/// let mut input = String::new();
/// try!(io::stdin().read_line(&mut input));
///7 # 0k(())

/// # }

/77 "7

# fn foo() {}

R T ANE AR 33 B 4 Bk AR R IX AN R R o 42 3B AT SUAS AR BT 8 A AR 3R
B Result<T, E> ° EFEX RN BN EETF o

B AT AL M IR
LB R > £ X

$ rustdoc --test path/to/my/crate/root.rs
# or (&)
$ cargo

7T » cargo test LAMKANHKILL o A > cargo test AKX =i
# crate > RMKXE crate © LA W T rustdoc 8B @ CHEIEZ DK E
Fig st F—A~= ) U 0 KA H 247883149 o

XL —LEZBAFTH B rustdoc & MXAR6GXAL BT EF TAE :

/// "~ ignore

/// fn foo() {
/77 "7

# fn foo() {}



ignore 1§44 FRustZo%ARG KD o X JL-FRAZMRBEE > AARERTZT L
g o AR » o R T AR EZ R IERN text *» AEER # MR —ATiE
’fT{?—/\ fLT'VT%‘u"']'S \é’ﬂﬂ

/// " “should_panic
/// assert!(false);
/17 777

# fn foo() {}

should_panic % 7% rustdoc X BAXAD 1% E# %15 o A2 A A — AWK ] R 48
g o

/// " "no_run

/// loop {

/// println!("Hello, world");
/77 }

/77 777

# fn foo() {}

no_run B2 RFRGKRA » 127 REITE o X G de“ha o] 4 — AN M & IR
LRI PFREE > ReFE AR 15: A E TS L RBEING AT |

S AEALAR 3R

Rustf % —# XA > //1 o I EHFARIHBICETROAZ  mLELAE
B R o o) iE it

mod foo {
//! This is documentation for the "foo module.
/7!

//! # Examples

/]



RAREAR /70 RENGRE AFABERIA o o RIRE foo.rs FAH M
B AT M*”J‘*J“/\yéél ==

//! A module for using "foo's.

//!

//! The "foo  module contains a lot of useful functionality blah
blah blah

A% A WA

£ FRFC 50504 T 8 SUAS RA% A= 48 X 89 15 4]

H e A
BT A 3X 4T A AR #84E JF Rust KA ST T4F o B 4 i28 2 A Markdown % 5 9 »
CAAFH A .md XA o

L AR £ Markdown ST B TS » RIFRE 2w LB o 4o :

/// # Examples

///

/77 777

/// use std::rc::Rc;

/17

/// let five = Rc::new(5);
/77 "7

# fn foo() {}

f£ — MMarkdown SC# F 0 3t 52 -

# Examples

use std::rc::Rc;

let five = Rc::new(5);


https://github.com/rust-lang/rfcs/blob/master/text/0505-api-comment-conventions.md

R L5 £ Markdown XHF 2w — & : Markdown X # & &8 — M AL 69 47

&

% The title

This is the example documentation.
% 4T H FAAE L B —1T o

doc &Mk

T RJRE 0 LA IR AL B M 0GB R0

# fn O {3
# fn O {3
SRT @ XA A R A

EXHIHIRREZFTERNZLEBME s R SRR T —%3 » RFF AR
iR A R o

7 % (Re-exports)
rustdoc sAH T F HI;H 5L RN HT AR L AT ¢

extern crate foo;

pub use foo: :bar;



XA N bar &£ foo BEMPARIA  WAAERHEEMPARIE - E&E
A KL A8 R AR ) 69 A & o

ZARAT LA no_inline k[EIE :

extern crate foo;

pub use foo::bar;

B R AR

A ARB R ARG B FE— AT AARA A - HH R SRR S — AR
12 o Rust A ARk A sh s A B K402 » B —ATsh VI o AT ARELE S KE
Z4%# R warn

mA T A REIRIRE LR deny

AR R S XA B 412 ki — AR A LA o X T WA4EH allow %15
i

struct Undocumented;

kT f B AL f2 SAS o AT KRR

struct Hidden;

#ZHHTML



PRIV #1[doc] BME4E4H] rustdoc &£ REITHMLAS 69— @ :

RERET LR GLA - FH—Mogo > — MMk EAF > F2—MRURL o

R TR #1[doc(test(..))] BMkBEE rustdoc MXAR LA =45] 697

X ARG TH P AELERERGTE o 2 lint 2290 845 248 WX KK o

o R |
rustdoc Wi T — R HE MG AS1TR » E# —F 24 ¢

e --html-in-header FILE : {& <head>...</head> %8 KRB

t FILE A%
e --html-before-content FILE : /& <body> XJ& » £78F A EZ A lw

L+ FILE AZE
e --html-after-content FILE : AFTABFEARZEmE FILE AR

Y

A% E B P 9Markdown &K RAe b a3 B T LM A P o ZFEHTML A
(XSS ?)



Rust & 7 2x42 F TR

/// <script>alert(document.cookie)</script>
# fn foo() {}

5.4. 14 339



%R E

iterators.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

L&A — TR o

L 1e4FRust®y for BIR"G ? X & — AT -

for x in 0.. {

("{3" x);

MAEEMNE T ERustT » HATT AR KX EZER@TF T o IANWHE
(0..10 ) AR RE"c KMNTAETERAMNENKRELN .next() 7 REELS
BAT—NEIEF 7 -

AR AF
let mut range = 0..10;

loop {
match range.next() {
(x) =>{
({3 x);
3
=> { break }

FAVRZET —/ range 9T RHE » CLKMNOGERE - £A14EA loop * B E
4 —/ match ° match A kIZ& range.next() 9% R » BALEMNEREGT
—/MA o next EE—/ Option<id2>  EXANHBITFF o e RAE EELR

El Some(i32) AJE % KAVIEIFZ L 23K S None ° R EAHF

3] some(i32) ° KA LITIE > o R&KAFE] None ° &A1 break HAEIF o


https://github.com/rust-lang/rust/blob/master/src/doc/book/iterators.md

EASRAL ) F AR EFe K AT89 loop RA—H o for R
& loop / match / break &M HEE X, -

K> for BIAFAAE—ERNEARENEN - REFRATHBEREFT R
M Iterator #HM - AMBMHARAZRTHKEGF AEE » FIRustiRET — 478
HRGERBH DRI BREFIES c B F EETOE 69— B RRME o

SO EwREs o RAABA T TUAREFORHRRTE - £ TEH Rust RAESN @ A%
B R C-RA%8 for HGIF o iR B 7 7 vector 89 & o R 7T A8 &R &
=

let nums = [1, 2, 3];

for 1 in O..nums.len() {

("{}", nums[i]);

XA 09 W AR R I AR B R B T A o AR B M vector L& o ATAIE X
5

let nums = [1, 2, 3];

for num in &nums {

("{3", num);

BRABAANERE o F— CEWAHYGERAT RMNOER - KNZRESHZ > A
FARLEREGEG R » AR RINEREAE o F = BMRALEAHLE : F—A4
FRARBATH NG FAAERACEAT E3] > nums[i] o BARMFA A ENRE
ﬁﬁ&%ﬁgm?%ﬂm FoAMB TR ARG RAE BEEREFETE

D ERAN TR B TR B O AFE s FRMA BRI A REL -

FRA—NaF FE100%F #8938 & println! AdefT T4E
B o num & &i32 XM o WL AW 0 CAE—A 132 W51 A AL i32 A
& o println! ARALET @50 > FIARIFRAFEE o T @eg R be T
1 -



let nums = [1, 2, 3];

for num in &nums {

("{}", *num);

RAERMNEXGEINAT num ° A2 &anums 24 RMN—AFIAR? A% B
ABMEXGERAT & c AR wRELENEIE » RINMAZCHTAEZT » &
SR AERBIBOHE N ARG RTLRMNEN o T3 > RAIRAER T —4NE
VOG5 R 2 TR EAR R T — A3 » F R RLEIEGHF) o

ML RARNAKMNCEAAT CEHA T RLERMNEZS > ERMNK TR THRER
1+

REFRB R EMXOILFY : 2 RE > B RE®RE (iterator adapters) =
%% (consumers) o T@mA&—¥T L :

o

N

HRE IR — A T 7
. 1\4%\[’3 35 %’5?’: ’Fﬁﬁ s P AR SRR AR E
o MW H BFBERE > FARLEHES

IEEMNEEREERE > AARNCEZ NI ECEXIANERET o

4 % % (Consumers)

HEwH BE—ANERE AW 4’5 A JUFP XA EG4E o FF A9 o &
& collect() ° XAMRABEFRGEAEIF > A EEAATRNOEHR
let one_to_one_hundred = (1.. ).collect();

R BT s HRATEZEARE LAMAT collect() ° collect() MEARE FERAFR
TE S 69 R BREERGES c MAA 22X FRHRFR ? B ARustT 4EH T
PRAEK R Z XA > FTAREEEC il o TEA—ANT ARG FORRAK

let one_to_one_hundred = (1.. ).collect::<Vec<i32>>();



o RARZEICF 0 <> BHEAFRMNLSE -NMEBRT > IUABRN T AL R %1FS
EMNEE—N i—ﬂﬁﬁﬁz R AREL T ERERTEGEAN o &0 Tulqt
IR - GR T :

let one_to_one_hundred = (1.. ).collect::<Vec<_>>();

RAFEFRALKEER vec<T> > R AATHER T KA A _ FEBEAEAE
B b AL A

collect() ARF WK FA > FTLREFLEHHRA o find() A

let greater_than_forty_two = (0.. )
ind( | x| *x > );

match greater_than_forty_two {
(L) => ("Found a match!"),
=> ("No match found : ("),

fmd%&~A@@’%é%ﬁ"%¢&Ai?%ﬂm°%%34£?%ﬁm%
Koo ARRZAM ERE true * R TALKRE false o B HERNTTAE TR
BT LA » FTVL find R® Option MARELEARY o

A—ANFTEYE R AR fold o ReAARGIAE :

let sum = (1..4).fold(®, |[sum, X| sum + X);

fold() AALk1EEA . fold(base, |accumulator, element| ...) ° &
BRNSR D B A5 EMEAE (base) o HFAR—AHE CATLEFEEA
Mg B A R4 (accumulator) » % =A% (element) ° HRi%
Koo ZAH EARSWEA > BEMEL T —RERN Z T o £&RMNGE—RZEA
AEEE T -

.

e XA AR o RN E—TRINENRE FHTA ZLMA



AR R4 Tk H a4 R

0 0 1 1

0 1 2 3

0 3 3 6
FATT vAE R X A FEA fold()

# (1..4)

.fold(©, |sum, x| sum + X);

AL s 0 ARMGAE > sum ZEITEK > x £LF o £FHF—REK» KM%
E osum A 0 * AB x & nums HF—NLE 0 1 o KA sum o x A8
o 4FE 0 + 1 =1 o ERMNF=KRZEK > sum RAKMNGEHE > LHERAHK
?ﬂ%%-—:/l\{u 2 ° 1 +2=3 REERARE—RERGETH - £ XK
BARF o x AREHAE 3 ML 3 +3 =6 * HRARNORLE 1 +
2 +3=6 ’zz;t;%z&maﬁ ER o

(avd) o mAEERLE fold WETRILAA A4E  FL—2FRIBTE >
Rk B QAR B o ARATRARIR A — A5 & o f.’i&}éfu~“£$-—‘/n\$—‘é§m
£ fold sAELEH o

MR HRERT R 7@ A—ANBRNEA T B GEREGENE B kRN E S8
it —THARE » Rt BAT2ZE R EETRT o

%R % (Iterators)

Ede BN AW » ERBEZ—AKNTAEERAAECH .next() 7k REE
SR —ANKIEFP &R  c RAREZ AR LK » IE%RELERBEZEFEMRY
(lazy ) #ETEEFLAASA G o Bldo » T8 R AZA LEH 2R 1-

9 XEH > MAQET —MEIEREZIANFT ¢

let nums = 1.. ;

B A BAVEA RCBAMAEFTE » CHRERFT] o 1L BN EH T H ¢



let nums = (1.. ).collect::<Vec<i32>>();

M collect() 2B RKECHAEMR— KL HAEECRAEZAFT] o

CEARS LB GAMNEREREZI— F—45E iter() ° iter() TAiEe—
N EEERA — A LGN R EMEGERE

let nums = [1, 2, 3];

for num in nums.iter() {

("{}", num);

kv

BANARZERER ZARMERG T - 2 - L7542 KE > S5-I ELR

8 o

kv

(THREGNBRABT - SREREZXTHERERSE AN EABHART - ik

KM A4E |

#REHRE (lterator adapters)

% REBRE (lterator adapters) RIL—NERE KRB xEM 7 ESEE » 72—
NETE IR E o REE L —DE map

(1..100).map([x]| x + 1);

R RELRAR map 0 RABE A A —MFHONERE > €N TET AR
THYEASZGR 6, o FIVAC AL ERA] 2-100 X HHF o 459 » FAL K A IRXFE o 4o
B ARG AR ZAG T 0 R oIF R — A

warning: unused result which must be used: iterator adaptors are
lazy and
do nothing unless consumed, #[warn(unused_must_use)] on
by default
(1..200).map(|x| x + 1);



X ATEME | ABAH] K ZA TR IAT o LA TR AT FPAEAT 80T

(1..100).map(|x] ("{3 X))

o R ZRE —ABRRE LPATFASERG MG » Fde BHEER for o

ﬁk%ﬁi%LﬁLR“Ot%ﬂm SRE—ANRERET n MUEHHENR

R EE a X xRk /Srtﬁm' /VFHE] o ‘LJ:&{]]'@V&\‘&{]](H’J éﬁiﬁFﬁi L AX
% count()

for i in (1..).take(5) {
({3, 1)

g b~ W N B

filter() £—NFA—1NHE ﬁ%iéﬁxﬁﬂﬁo ANH B3R
B true & false ° filter() REFHFHERER LM EET true 89T

%

for 1 in (1.. ). filter(|&x| X % 2 == 0) {
({3 1)

AT H1B100 A AT A 69183 o (&R A filter HFH €2 R T
o EHEHEMNTEGINN > TALIER BN ex kBRI PHERLIE - )

R vAke X, 6 0 A A ZA M A— AR B 0 BB Lk 0 RBAEER o
AAT@ :



filter(|&x| X % == 0)
filter(|&x| x % 3 ==
.take(5)

.collect::< <i32>>();

Lo ii—Ne4 6 » 12 » 18 ° 24 F2 30 B9FE o

HRA—ABRE ~ BREREAEBETERO N LR ARSFEELAY
BRE SARLTARERE CHBRE - BRER/BET — 24 BANLE
BrA R R Tk o B TA R R FH Rt e RARIEE T EAT 0 ik
LERM o AT RRABREMERHOI K > EFLRELE L o


http://doc.rust-lang.org/std/iter/

R

concurrency.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

%ﬁ%#ﬁmﬁﬁ%ﬂ%?ﬁﬁﬁ%%%Al@’%ﬂEﬁAiFﬂ%?&+\&
[Te HHEAEMA MRS 89S RAREEF R EEA £ EIF LT LG

7

Rust 89 R R AN RELER THRIFK - £EH AL Rust BFELLEZAHRE

by > HEAA$%IEFESE - Rust 89 XA A LALREREIE » FF B & mid i RE R IR B K49
7 NEEBIF LKA o

f£ £A7131 8 Rust 32469 7 2L h A AT » 2 — 20 )7 R % ’F«ﬁ%—éﬁ : Rust 3k % & 2
AETHAERIEGLTHAREE > ML HiEEREY ERAERGELIE T B
TERX Rust R HLG T X > RTAATEI—A o mloma’:ﬂ" AR 92 R B9 —
A BR 69 49) 5 o

]

H % : Send # Sync

FRAEAEIE o £ Rust ¥ » RINA— PR~ #HAX %%%%%ﬁM$ﬁﬁm
B4R o Rust B H LT AANAFHES B ENEATRAA LKA ES o

Send
F—AEATR KB G4 ESend e T—A T XA EAT send » EHARAEFRHET
BRI ACT VA RAZ IR & 2 09 5545 o

7% ] LA — A A TR B BAR TR o Bl s RNA —NEERANKARNEE » &
BERY @R A R FEIIES] 7 —NEA - Bk o BATZARIAN LR L3
T Send ©

AR e REMNBY FFIHET AT AEBLLHNE » N TAS
I send > MRABEFELBHRMNBHRARE LS EF S ATEAL o

sync


https://github.com/rust-lang/rust/blob/master/src/doc/book/concurrency.md
https://github.com/carllerche/mio
http://doc.rust-lang.org/std/marker/trait.Send.html

BoAEMEE sync o T—AEE T £IT Sync * EWMAFSRHFIANRY L
SBERFEANEASHAGTLEYTHRM - XAEATERAANT THGRA XA
& Sync B9 BESTEAELEA (o ug ) ESHAITRE LA o

AT ESAEREZ5 A > Rust 48 T — A4 Arc<T> 4 wrapper %

Ao Arc<T> FIT Send ## Sync T HAXE T £MT Send # Sync o %l
4o > —/~ Arc<RefCell<U>> £A &)} F KA A AL R 1% %X A A RefCell & A 5%
M sync * A Arc<RefCell<U>> #H 74 %I Send o

XA AT ARAE R KA A SR A ARAR AL SR R IR AR o ERMETAM
2ZH 0 RNEZ FoiTolZ—/NH X Rust 5 |

AL

Rustis B T —MEALE » CAFRFATH AT Rust KRG o K& —/ME
A std::thread &3 K4H]F :

use std::thread;

fn () {
thread: :spawn( || {

("Hello from a thread!");
3);

thread: :spawn() 7 ZE#HEZ— N HE » BB L2E—DMHEAEFIAT - CRE—L
ALOYEJAR > AT AR R FAFTERALLE RIFRIEGLER

use std::thread;

fn () {
let handle = thread::spawn(|| {

"Hello from a thread!"

1)

("{}", bhandle.join().unwrap());



REZEBZAPAITSABRNRS » FEZRTRLAN o A N P L X T hofTH %,
AEZITERAIATHAEELY o A3k £ XA 2 % » Rustdnid it £ %1% 8 % 3%
BFEEF RS BN o 1L RN EART I T o] £ A2 18] 2 Z 4038 o

ZAEZT T RA (Safe Shared Mutable
State )

BRIERuUsti XA AL » RAVA N AARRMR T OBMAEMM At T Tk
R o REBRFAMEAERZTERAZIET » EFRFH o
HAE A

HZTTREIZ—WRELEORIFR o KIFH 123 Z IR RS9 A 697 736
4> mRustN] & R AR R L 4 o

B A PT A AL 72 4 Bak 1 5 69 4% H 5 41 kA Bh RATHERR £3B 52 4 0 AR 09 5
AbugZ — °

A=A T > RE—AERS BT T &7 LHAEE S Rust RS o & RAE

N

use std::thread;
use std::time::Duration;

fn O {
let mut data = [1, 2, 3];
for 1 in 0..3 {
thread: :spawn(move || {
data[i] += 1;
1)
}

thread: :sleep(Duration::from_millis(50));

-

XM RN —/M454%



8:17 error: capture of moved value: “data’
data[i] += 1;
N~

Rust #e i@ X H# R E LA | o RENBAEFAHRE —A data 0951 A » FELZ
R T FI R APTAR » RAEA TINTA & |

FTvh s BN EZRIE—NMEA S TN AFTHATEREREZGES LA > 3L L
W LM EI Sync °

FAVHEAL R Arc<T> » Rust 894z R T 5] A1t £ A » € R — & H Mg 2 4TE 12
FEET ML CAFRINFINAE S AF] R R £ ZAEGPTAH A o

o

BRI KAETHE—EA ZIAZFNF]A » w3k CH L T F 65 R 5

Arc<T> BRTFTHST AL L AR P RZAN G o ARBIFSHERT ARITEG K
THART B R EREXT LT AIIERLS -

use std::thread;
use std::sync::Arc;
use std::time::Duration;

fn () {
let mut data = Arc::new( [, 2, 31);
for i in 0..3 {
let data = data.clone();
thread: :spawn(move || {

data[i] += 1;

1)

thread: :sleep(Duration::from_millis(50));

A EATE Arc<T> LEAF clone() * BIhe T ARk - HAH I AN GWEFL
BT HAAL o

B o o o BRMAT o



:11:24 error: cannot borrow immutable borrowed content as mutabl
e
111 data[i] += 1;

INE—=—=

Arc<T> BIZRECHAEA A —NEBHEHRHARECTAZAYEZEZRLE | ©RELE
BN EA sync 8 °c XAERMNGBELZRTENAE » FERNBZRSHTE AT
ABMNE S — %509 7 R R RGN E S XN FoE KL T2

ARREMNEEZ-LAFRNLEOAETAFEORE > Hldo Bl — 2 A AF—4
SBALEEDS € N ARAAE KA o

A s RATTVE R Mutex<T> £ A |
T & — AT 2L TAE 8 BR A
use std::sync::{Arc, Mutex};

use std::thread;
use std::time::Duration;

fn () {

let data = Arc::new(Mutex: :new( [, 2, 3]1));

for 1 in 0..3 {
let data = data.clone();
thread: :spawn(move || {
let mut data = data.lock().unwrap();
data[i] += 1;

1)

thread: :sleep(Duration::from_millis(50));

/l,a i é{’ﬁ_?}}i]@ﬁ% (%D] ) 3T H ﬁi%*%ﬁéiﬁ-m%i °

B B2 Z B Mutex®lock Z ik A T2 4 -


http://doc.rust-lang.org/std/sync/struct.Mutex.html
http://doc.rust-lang.org/std/sync/struct.Mutex.html#method.lock

fn (&self) -> LockResult<MutexGuard<T>>

FEHR A MutexGuard<T> H & A 3 Send ° guard 7 REEH LA » IR T &
ey RR PR 8 IR B A B AR o

ikﬁﬂ] F4Fm éﬁﬁé"/l\g&‘%i’f&h’% :

use std::sync::{Arc, Mutex};
use std::thread;
use std::time::Duration;
fn 0 {
let data = Arc::new(Mutex: :new( [1, 2, 31));
for i in 0..3 {
let data = data.clone();
thread: :spawn(move || {
let mut data = data.lock().unwrap();
data[i] += 1;

H O O O HF H F

# thread: :sleep(Duration::from_millis(50));
# }

B BATAMA lock() * ERBTEFH - AARTHREK » CBE—

A~ Result<T, E> > HEHRAAHZA—NBF > AT unwrap() 2R KRS —
NI c AEFHRBERX L ZA B OHELE - TEHRMNTUAME
e o WA RMNFAH -

BE o ERREFHRAN > ENERE—IREYTHEL o FHLEAF LA © K
MITTARBFFFT AL AT A R € 87T AT & 69 B A 2 X R H R 2% K o
RARMAL P BAT I AL T A E R TH BT a9 B 1] o

— A it B P AR 0B AR AE A — /> Rust Ar A E R0 A kB &S E AR
oo LRI HE P —A  BiE o

i (Channels)

T ARG AL F AR F R > LA F AT A



use std::sync::{Arc, Mutex};
use std::thread;
use std::sync::mpsc;

fn () {

let data = Arc::new(Mutex::new(0));
let (tx, rx) = mpsc::channel();

for in 0.. {

let (data, tx) = (data.clone(), tx.clone());
thread: :spawn(move || {
let mut data = data.lock().unwrap();

*data += 1;

tx.send(()).unwrap();

1)
}
for _ in 0.. {
rx.recv().unwrap();
}

#£A14E R mpsc::channel() #EQIET —A#H6AE o KAV A E
* send T—AREH () » RBEFHFECINI10MHRRE o
AARANEERZRZAET —ANARAES » AT A8 3 38 18 R FE AT 52 3,
T Send #9%xiE |



use std::thread;
use std::sync::mpsc;

fn () {

let (tx, rx) = mpsc::channel();

for 1 in 0.. {
let tx = tx.clone();

thread: :spawn(move || {
let answer = i * i;

tx.send(answer).unwrap();

1)
}
for _ in . {
("{}", rx.recv().unwrap());
3

HEEMNGZET 10 MR 90 FE— AN 4F89F5 ( spawn() B8 i ) » 3
AiidAEeEg R send() HELRE o
2% (Panics)

panic! &% B AT HATEAEM F o ART A& Al Rust 89 X2 RAEA — /N L6918 &
Al



use std::thread;

let handle

thread: :spawn(move || {
"oops!");

—~

+);

let result = handle.join();

(result.is_err());

£A14 Thread :B®—/~ Result ,CEAFBRIBERNOEERATELAT

IR

/Q;‘I
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error-handling.md
commit €26279db48cc5510a13f0e97bde97ccd2d2a1854

AR K % i mA2E S > Rust 3R TR VA6 77 AL T4 % o — AR » R4
RSB ARANAKRE  FHEAREE - Rust B TREE o

I —3y > KRAVRERE— N2 @ Rust ke fTA A Z G R RFT R o FLhe
B BN Z R =k — BN BEELTE s IELREFREH —ANTH K Gl
YR B & 52 BE AR o

Rust #4524 3 X4 &£ Tk MM AL o & —3 5% 2% £ X ®IH L m ol TiE A iz
AE R R TR S S TARRIE o

M %5 &

R—oyREE¥, > RFEPAABANVAR AT X BB EANTF » FE2R—E—
SR Rust 82 QAL o At » st F EMMEMEN AL LT T4
Tkt —®ARE o

o Jhzh
o % unwrapping
o Option X#
m A4 Option<T> f&
o Result £#
m ARAT A
m Result XA F|Z JMH
o /& @ unwrapping H# A%
o NI G A4 IR AN
o #14 Option # Result
o A58 RA
o FRE
o try! %
o TME TLEgHEIR LA

o JHTHZA A A E trait


https://github.com/rust-lang/rust/blob/master/src/doc/book/error-handling.md

Error trait
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From trait

HIER) try! X

MA B R AR AR
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o RHIED L —ABRADHIE GRS
o %Uﬁéfb

5 R FBAT
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1% 1 Box<Error> #t3¥441%
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RTVAINA B E L E R FEB 547 (case analysis) kxR E—NMHERIEE o 40
RPT N, » TAZME 894512 R B 3E & Bk VA2 705 B X 89 T4 047 69 F Bt 5B AR 64 =T
AAPE o

BEHRDGTHAMERERY s RAZRARIANER > ROV THRARD ZHEIGF
JUBtpanic » ( panic S I WMABRL R MAERSZHFIL » SEENERFE
R ) BAE-AHITF


http://doc.rust-lang.org/std/macro.panic!.html

// Guess a number between 1 and 10.
// If it matches the number we had in mind, return true. Else, r
eturn false.
fn guess(n: 132) -> bool {
if n < || n > {
("Invalid number: {}", n);

¥
n ==
¥
fn main() {
guess(11);
¥

o RAF AT » 2R FFHE R M TRE

thread '
' panicked at 'Invalid number: 11', src/bin/panic-simple.rs:5

B — AMROR AR K 3 Ao 601 F 0 — AN — A SR A AT 8
i

use std::env;

fn main() {
let mut argv = env::args();
let arg: = argv.nth(1l).unwrap(); // error 1
let n: 132 = arg.parse().unwrap(); // error 2

("{3% 2 *n);

T RIRBEZEANEF 0 ANSR (BF1) RF ZF— M58 FAEA (4K 2) » K
ML 215 5 — B F AR panic ©

AR VAR A LA RAG 6945 ix L R T R #A L BB G o ©ad el e Bk
Hom o Ads&ipadfaPag—ir o



¥ 2 unwrapping

A ATEBTFF 0 KA B ARG RiE B A AR E L — 4 A3 panic ) 7 o
BERATERE-NRFAHECE—ANLXNE panic A - ZLHE A panic # A\ F]
T unwrap #EAF o

Rust F“unwrap”&# » “%¢& 1T H 694 R - i B4R A 44X » panic 15 .E42

F oo "B A ARAVR B 4o R AM AR T unwrap B9 RA K EAFT » FEER 2MZ
Ao A1 E A E R E option F7 Result EA o Al T LT —A

"™ unwrap #97% ik o

option £ #!

Option XA & L EArfEE T ¢
enum <T> {

(T),

option XA Z—/ Rust 8 A% TREXRHALTEME (possibility of
absence) 1A N o B R BLEOTREADALHFALEZ-NETEZML BAES

BB IERSRERFLEGFEN - BN AA—ANZRE—NFRBFER-AFHE
%) F

fn (haystack: &str, needle: char) -> <usize> {
for (offset, c) in haystack.char_indices() {
if ¢ == needle {
return (offset);
¥
¥


http://doc.rust-lang.org/std/option/enum.Option.html

EE LSRRI —ARERGFH 0 EHRRMREE offset c 4R » BR

E Some(offset) ° Some Z—/ option XA G—APATIRK—MEMES - 1R
TAIAA €A —A fn<T>(value: T) -> Option<T> XA &R/%L - Fl

¥ > None LA—NMEMER » =T EHEASL - RTAIKA None £—

A~ fn<T>() -> Option<T> EAAG KL o

XTheGEAREFEAH 2 FIRXEREY—F o 5—F 2B AKNET
8 find B o RN ZRAACER LB LT RS o

# fn (_: &str, _: char) -> <usize> { }
fn O {
let file_name = "foobar.rs";
match find(file_name, '.') {
=> ("No file extension found."),
(1) => ("File extension: {}", &file_name[i+
1),
}
}

BARADAE R AL 22 7] k2t find %4k 49iR ©I 49 Option<usize> # 1T case
analysis © ¥ % L » case analysis A" — K I option<T> F &1k 69 4569 7 X o
BEARER AR —AMRFH > LMAE Y option<T> £ None M1

A& Some(t) B9 o

FEMEF » MEMNZ AT unwrap % ? IR ZH %A case analysis | 48 R »
case analysis AT unwrap 7 & F o WwRARBEERTUAATELE :



enum Option<T> {

(T),
¥
impl<T> <T> {
fn unwrap(self) -> T {
match self {
Option:: (val) => val,
Option:: =>
("called "Option::unwrap()  on a "None  valu
e),
}
}
3

unwrap 7 %4 % # T case analysis °© XESZ unwrap 69 ZRALA % o REH
A& > panic! &F%A unwrap FRAETAEEE : CXEBEFHAF -

204 option<T> fA

FEZ A 06T s BAAR T4 TR find KB LOT L - SR R
HIXBLHA—AN . o TATRIHLEHRAYT L o REG LT R RS

TAER option<T> 89 EA o #hajiEil » HiFRI K L BHBENMAE N RETH
BT R o ERATEGHB]FF » RATRITH B —DNLARF LGB &

R —ADNUHL Y R Z—AMEFE LORE > frlfeeridst — D RBGTRAEHE
8



# fn find(_: &str, _: char) -> <usize> { }

// Returns the extension of the given file name, where the exten
sion 1is defined

// as all characters proceeding the first .

// If "file_name™ has no . , then "None 1is returned.
fn extension_explicit(file_name: &str) -> <&str> {
match find(file_name, '.') {
=> 7
(1) => (&file_name[i+1..]),
}
}

(F AN 0 REH B » 48 KA F 47 B E 6gextension F & © )

KA Z R %8y > AR TR LEED find R BA KN TH L TR o
BR—ANTFE > AARERERFERSERN T IPICERTIHLEAYT LN
Bl e A—7 @ » HRHAHE extension_explicit #RH# 4T E X case analysis &
TFH BRI o

F3 ks extension_explicit # case analysis &/ —AN3FF % LAY X ¢
¥ option<T> P &GRSt A — Rk > IRIEE L None » XE » ;R None °

Rust #174 %4 % & (parametric polymorphism) » A7 vAE L — A4 k4 %A
BXRIREHE :

fn map<F, T, A>(option: <T>, f: F) -> <A> where F:
(T) ->A{
match option {
=> ;
(value) => (f(value)),
¥
¥

FELEo map AAFEEFE option<T> T L — A7k o

R &AM FHAES > RATTAE B K189 extension_explicit 7 % k%34 case
analysis :


http://doc.rust-lang.org/std/path/struct.Path.html#method.extension
http://doc.rust-lang.org/std/option/enum.Option.html#method.map

# fn find(_: &str, _: char) -> <usize> { }

// Returns the extension of the given file name, where the exten
sion 1is defined

// as all characters proceeding the first .

// If "file_name™ has no . , then "None 1is returned.
fn extension(file_name: &str) -> <&str> {

find(file_name, '.').map(|i| &file_name[i+1..])

BAVEAE 2RI H —MEKXZH — option # None B —AEKIAAE o ]

do 0 ARG F BRI RA T RL M BT LA rs o EwfR T
B L2 6 > X EH case analysis H AT T kL - € TAA T

{7 Option<T>

fn unwrap_or<T>(option: <T>, default: T) -> T {
match option {
=> default,
(value) => value,

BEZETMAKNEYXRLAE TR EINA option<T> FPHARAAAE - £
KATEG BT P42 F €A F L6



# fn find(haystack: &str, needle: char) -> <usize> {

# for (offset, c) in haystack.char_indices() {

# if ¢ == needle {

# return (offset);

# }

# }

#

# }

#

# fn extension(file_name: &str) -> <&str> {

# find(file_name, '.').map(|i| &file_name[i+1..])

# }

fn main() {
(extension("foobar.csv").unwrap_or("rs"), "csv");
(extension("foobar").unwrap_or("rs"), "rs");

}

(& unwrap_or AAFAEE T option<T> & L9 —/7 ik » PTAZ &A%
AEmrA&RMNE@MT LRI R - JETHEAELAN
8] unwrap_or_else F ik ° )

EA A —ANBRAVIAA TR E2E 445 and_then ° Cik RN ERHehmb
R 8 RINT G L2 0T REME T o Bldm » X —3 5 091K 5 RAG A X THRE| — 4%
EXY Lty o Ak RALF R NAFHIA IHBEGIMHL - FAK
Wy XHRAZHA —ANALHL s ZHRZHE o Bl . > . 2/ o

BTk s &A1 @ & N — AN 2 0 T2 — AN B S 6Pk o iERATIN R X
case analysis /45 :


http://doc.rust-lang.org/std/option/enum.Option.html#method.unwrap_or
http://doc.rust-lang.org/std/option/enum.Option.html#method.unwrap_or_else

# fn extension(file_name: &str) -> <&str> { }
fn file path_ext_explicit(file_path: &str) -> <&str> {
match file_name(file_path) {
=> 7

(name) => match extension(name) {

=> D
(ext) => (ext),
¥
3
3
fn file name(file_path: &str) -> <&str> {
// implementation elided

0)

3

RET AN A KA1 %A map B4k Y case analysis * R €8y £ H R ILE o
LA 0 map RI—DMRLAHE (Option) ABFRMEEY KEK o XL FHAMNZELE R
TG AR T Some o Hb o BMNERZ—ELKM map » FTEAFARAERE 5 —
A~ option 897 ik o CHZ A M EE L map R E

fn and then<F, T, A>(option: <T>, f: F) -> <A>
where F: (T) -> <A> {
match option {
=> ,

(value) => f(value),

A XA TAT A B X case analysis £ 5 & 1149 file_path_ext &I T :

# fn extension(file_name: &str) -> <&str> { }
# fn file name(file_path: &str) -> <&str> { }
fn file path_ext(file_path: &str) -> <&str> {

file_name(file_path).and_then(extension)



ommn%ﬁﬁﬁ?ﬁ%ixﬁﬁﬁé¢%ﬁAoﬁf‘"Aﬂi%%%%m%%
BT MNMFEE 3 AT T VAR Y AR 69 case analysis °© A X H ALK &
ﬁ@ﬁ’H%%Mﬁy&ﬁR%Mt%ﬂkx7%%<ﬁM%%x>’%&M%T
k& Result °

4518 F1% option XA TAZE LA KM £ X case analysis ° Hfi14
AT A6 B g e AR R B AR B T A9 o AL TR R B 6 T RRE o
% unwrap EAFE) 7 Ak EETRFRA S option<T> A None #f14 panic e

Result X #
Result £ AT L TArfE T ¢

enum <T, E> {
(T),
(E),

Result & Option #ZZAA o 48T 1% option AR & = A 1L 69 7T 48

P> Result R TR TARM - BF » B EARBBEAHZ2-ETHELEAK - ®
R EZ—ANEAAE option o FELTEAEHLE » o9& LM T ARG
E F 89 Option<T> A8 P :

type <T> = <T, ()>;

©ie Result B9FHAXBARZANEL () (FEELRELA) o () £
HMAR—ME: () (&4 RBFERH G XE—H )

Result XA Z - AMRE—ANTEORANATRHRERGZX c#@F » — /2RI MY
BIERE ok " A —DNFRE EMMEGRAE Err 7o

A% option * Result AEARLEEFHT LT — unwrap 7 & o ERATE L

~
Frord

v .


http://doc.rust-lang.org/std/option/enum.Option.html
http://doc.rust-lang.org/std/result/index.html
http://doc.rust-lang.org/std/result/enum.Result.html#method.unwrap

# enum Result<T, E> { (T), (E) }
impl<T, E: ::std::fmt::Debug> <T, E> {
fn unwrap(self) -> T {
match self {
Result::0k(val) => val,
Result:: (err) =>
("called "Result::unwrap()” on an "Err° valu

e: {:?}", err),

}

“

KERLES option::unwrap 8% L—4# > BT BAE panic! FE&F LT HR
T8 WILRREAFE > FTLLRREMNA E 2B L8 (CERAKNGBRRE
) RAm—A pebug MR# o RAL KRy LA 2 %% L Debug R4l » ZEFE
AL EZIRFALA o ( Debug & £ 69 Bk AE ZXANEUH S8 7 X T RATIF A
R TEagR o )

OK » ik &A1 —AH1F o
A

Rust i B E P FH R B/AXBRFATHE - FELECKFET » RETHRT
AE e TARAG :

fn double_number(number_str: &str) -> 132 {
* number_str.parse: :<i32>().unwrap()

b
fn main() {
let n: 132 = double_number("10");
(n, 20);
b
XD 2% AR unwrap FHRESE o Blde » e RFH I R A —A
FF » €42 panic


http://doc.rust-lang.org/std/fmt/trait.Debug.html

thread '

' panicked at 'called "Result::unwrap()” on an "Err° value: Pars
eIntError { kind: InvalidDigit }', /home/rustbuild/src/rust-buil
dbot/slave/beta-dist-rustc-linux/build/src/libcore/result.rs:729

X%ﬁﬁ%%’%ﬂ%%ﬁﬁ%ﬁ&ﬁ%@?&%?%ﬁaquﬁﬁﬁA%m%o
AR > AV % XA A6 R I AL IR 4R A R A MOL SR A
X% double_number #J:RGIEEA o R %M 2 %‘?%WEL  IEZENAA
WwREEF parse 7 iEHEL

impl str {
fn <F: FromStr>(&self) -> <F, F:: >,

g o FTVAE Y A4 @ T KRATE ZAL ] — A Result © TR LT LB —

A~ option R —ANFHERARBITR—ARTFELATMR TEG? X IR
=N TR TEERAATFRA T AT Z2FHE FRBITRET - (B2E
—NEFFE D AR EAL 0 KK KD o) Ak &) Result A EER
ABANBEILERG T ELEREE S8 c KINEZZANT 2B KB - 1R
%2 XA ZHGEE > SR EF—A option o Result X 8] 8G3LIFRT o 4w
RART AR F w09 45315 B > IR A RBAR-L R ZIRE o (RIS & B @iFmiH
2| o)

W56y s FEEANOBREEE A ZEZ2BR? E@T L parse 7 & ATA R EHY
WRREEZ LR FRERAZLZRG - &M&TM( %) TR RN H AT E A
ARZEERNFEZL LR ELGFL - KRAR XS 132 > IAKRN TR F

& Fromstr 895 (EARREEF A CTRL-F # R “FromStr”) Fe 45 v 48 %69 %
A Err o M AMEKTARE ARG HBIRER o FRZANBTFTF 0 &

2

A& std::num::ParseIntError ° ERINTLEE ZHEK


http://doc.rust-lang.org/std/primitive.str.html#method.parse
http://doc.rust-lang.org/std/primitive.i32.html
http://doc.rust-lang.org/std/num/struct.ParseIntError.html

use std::num::ParseIntError;

fn double number(number_str: &str) -> <132, ParseIntError>

{

match number_str.parse::<i32>() {

(n) => 0k(2 * n),

(err) => (err),
}
}
fn main() {
match double_number ("10") {
(n) => (n, 20),
(err) => ("Error: {:?3}", err),
}
}

R AR E# Y » THEALERINBOREA A% T | case analysis L — X3 T &
(N

MAEHE | 34 option —# 0 Result AR S ELGAET
% o Result #= Option X B &FHAASARKGLE - 569> map sLAHEF
Z—:

use std::num::ParseIntError;

fn double_number(number_str: &str) -> <i32, ParseIntError>

{

number_str.parse: :<i32>().map(|n| *n)

fn main() {
match double_number ("10") {
(n) => (n, 20),

(err) => ("Error: {:?}", err),



% L84 Result #RA ° &4Funwrap orfeand then e %4t > A4 Result A
B AR S T — R R YRR XA GBS Fldemap err (4axd
T map ) #ror else (#82FF and_then ) ©

Result XA 3% 3] R

HARRET » RTHA T A 2% Result<i32> B EA o REFF » K12 L
8 Result ARANEBALAE - KLAEZRABEZ—PMR? X EH LT T L —

A Result RAHFN L kst — MR RVE AT —ARAAH - BAFETHEAZ
IR KA o il he o KAV AT FEMT LG T T A E B A AE

use std::num::ParseIntError;
use std::result;

type <T> = result:: <T, ParseIntError>;

fn (number_str: &str) -> <i32> {
();

¥

AN 2 RAVL 1% E 2K 2 4778 » o REBAM AR S THEEE ParseIntError #9&
o MARL—NERMLM ParseIntError #9518 HILEEAR S — & £ 5 @R

% o

IANATBMRBHEG—EZEREEFH io: Result o BT » HZH4E
F io::Result<T> - RSB KZALAFER io BEGEAF L M
A& std::result #R¥EEZL o (XAIWHAT fmt::Result °)

& ®  unwrapping i AR %
W RAR—RRET Ik RTRIEZZINKRNAETRRARSEAE unwrap X4
2 panic FALMRGERF T o BE R 0 TA—MFHEIL o

AR unwrap 3R A RAA 6948 A o BARde AT E 4L unwrap 94% A& —A
RERBI;ALBBEGATRARF & o« K2 AEZNFA—LMAF K -

o LU TAH ERBY BT o AHREE AP T RANASF » R IR E—
BT EE o ZIAEHEZHEIK unwrap 897 1E 5 ARk » BTAE RAFRE


http://doc.rust-lang.org/std/result/enum.Result.html#method.unwrap_or
http://doc.rust-lang.org/std/result/enum.Result.html#method.and_then
http://doc.rust-lang.org/std/result/enum.Result.html#method.map_err
http://doc.rust-lang.org/std/result/enum.Result.html#method.or_else
http://doc.rust-lang.org/std/io/type.Result.html
http://doc.rust-lang.org/std/fmt/type.Result.html
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e ¥ panic L ERAF FA bug 998F1E o ZARKRA TR T F 8% MIERT
BOLA A GEAE (et s M—ADEARLHRE—AME) » A8 2 panic LA T4T
By o XARNACEETEFG— bug o XTAAE LN 2 Flde—
A~ assert! KM RHABEH—AFKAATF o

RITRFRZ—ADZENT A o Ao B4EMA option #9BTAZ » 3 wAE
F expect ZFikFIF o expect T unwrap FEIA 8 IAE > 2T expect &4TH
fRe:€ 0915 & o 14k panic 94 R T E 54 > A 448 H“called unwrap on a None

value.” &t — /M3 8 o

B E R G T B RARRAFEGHIBT o K9 LF P HZA BN KT R
XREY KA AR TG H R A o BT A XA Z B 4E » 5 L ZRNEZ S
Y69 TAE &k B A ARG R P AL T AFEZ 69 o AT B Az R LR T hE 69 # B4R
ATALHET o

WA ERANAN2 T Rust 89 ARG HIZELIE > F BT unwrap » LRI £ 5 694%
TR o

48 % ik A

AR A KEE T A option<T> #tA Result<T, SomeError> &44i%4k
oo R BIRFEAE A option #7 Result BY &K AT QAR 2 KA 4 RARAE

Jl Result<T, Errorl> #7 Result<T, Error2> "B ? &A1# T keGP AL ER
Flagm iR as BELERFAZRTHSHIRZIA o

214 option 7 Result

FIAAT AL » KATHE] T A option 7 Result T LEGLEA o KATT AR X LA
SR E TR A4 R R # 4T £ A 89 case analysis °

5K FIRORID P > FHHFRE AL LN D o HRRBE —
A~ option #7 Result #9R4& XA o KA1ZL LM KBT £ X case analysis * 4
EAVT AL R 4B E7R 72

WA ERMNEBX Y H—/F :


http://doc.rust-lang.org/std/option/enum.Option.html#method.expect

use std::env;

fn O {
let mut argv = env::args();
let arg: = argv.nth(1).unwrap();
let n: 132 = arg.parse().unwrap();
("{3", 2 * n);
}

AT ERMNHELHEGXT option ° Result Fefbfi16g48E89%1R » KA % Z K
FTHERE S GAEHRIH BHNEZFHT S panic T o

KR HE argv.nth(1) & 24—/ option # arg.parse() ~%—

A~ Result ° WA IR ZEFETHEEL o BRIKNHEZT] option # Result éﬁﬂffi ’
i R FriRIAE Ade Option 2#4 —/ Result ° RGBT F » £ Yad
%% (kB env:i:args() ) &%RA KN P ZA AT KA G5 °ékﬂ]5T
Al —A string kA EAM4E% o R KA KR -

use std::env;

fn (mut argv: env::Args) -> <i32, > {
argv.nth(1)
.0k_or("Please give at least one argument".to_owned())
.and_then(|arg| arg.parse::<i32>().map_err(|err| err.to_
string()))

.map(|n| *n)
3
fn () {
match double_arg(env::args()) {
(n) => ("{x", n),
(err) => ("Error: {}", err),
3
3

BAGIFRAIUANFHET o« H—NZ4EMA T option: ok or A4 o XZ—A
i& option ##74 Result 87k o 44 % KIR4EE E option # None B
B9451% o AR RN N 09 HAbn o —4 > o LEIEF M E69 :


http://doc.rust-lang.org/std/option/enum.Option.html#method.ok_or

n <T, E>(option: <T>, err: E) -> <T, E> {
match option {
(val) => Ok(val),

=> (err),
3
3
H—ANHAE R 8B A& Result::map_err ° X34 Result::map ° &7 4t
— N2 %E] Result 9 error 3% © W& Result £— 0k(...) * MzrEH A

AL TAS 2L o

ZEERAER map_err R A EHREAE GHEEEAE (BA&KRANER
T and_then ) &%28) o H A &A1k dF4 option<String> (%

B argv.nth(1) ) %# % Result<String, String> ° &Afl14LbHdek
B arg.parse() % ParseIntError %# 7% String °

28 4 84 TR 4

|O Fo MEMT AR IEF F WML S » XL ZERMAL Rust BF M - Ak » R4
18 (F—HEER) 10 = % 5 BT TAEE A 5] F 4 fR4% 12 4L 32

TERATINT B8 T4s o RATGIE S ZATFHF—AHF » BERTA G AN E el s i
H—NEF o FEERNEBERAL 2 FHITHLEE -

BARBNHELRTZRA unwrap ° R A4 5 KRB GEIE unwrap A
B o BAFREERGF R RAEEFZLE s FARERTEHERATH & o LK
M4 XK F R » A A BT 4R L EA o


http://doc.rust-lang.org/std/result/enum.Result.html#method.map_err

use std::fs::File;
use std::io::Read;
use std::path::Path;

fn file double<P: <Path>>(file_path: P) -> 132 {
let mut file = File::open(file_path).unwrap(); // error 1
let mut contents = String::new();
file.read_to_string(&mut contents).unwrap(); // error 2
let n: 132 = contents.trim().parse().unwrap(); // error 3

*n
}
fn main() {
let doubled = file_double("foobar™");
("{}", doubled);
}

(BiE © AsRef<Path> #MAEAZHAEE std::fs::File::open A & 48 F &9
bound o XIEZKAT T A RALAT £ A 69 F 45 B A A — A UAFHAZ o)

RXETRRBIL=ZATE X

1. ATA U4 o
2. UM $IE B4 -
3. ¥ HIE BATA TR

KAANEIRBEREEA std:iio: Error £ o KA1l XL H YR E LA

A& std::fs::File::open #7 std::io::Read::read_to_string ° (EZRA]

ARAE ] T AT A Result R G| L ]I o e RAR B & Result A - R4

FEXANEAG L s URKEE io::Error A o) FH A F R A

A std::num::ParseIntError ° 4% %89 io::Error ) Z8A TiRAEEF o
E—RX—RGFEE o

L&A FEM file_double HFk o A TIER MR TUGR)F 6 L mika
G Cob M REE LA REOLT panic o F 5% L X ERE ©AEMTERE K KA
Fi %R B — AR o RN R L file double #BRERAZ i32 » ©HEAH
RN —ANA R EBRGER - Atk KMTLA R B LR 132 ARF| 8
2 6948 o


http://doc.rust-lang.org/std/fs/struct.File.html#method.open
http://doc.rust-lang.org/std/io/struct.Error.html
http://doc.rust-lang.org/std/fs/struct.File.html#method.open
http://doc.rust-lang.org/std/io/trait.Read.html#method.read_to_string
http://doc.rust-lang.org/std/io/type.Result.html
http://doc.rust-lang.org/std/num/struct.ParseIntError.html

BNEFERTOHE—HF : KM 2 %A option &L AZ Result ? ZRKANTILH

¥ 693%3F option o L RBIAEATHEIRT » KATTAH £ 89K = None ° & T WA

IAEHF Bt panic 5% 7 o R KA T A FA4F o KAV %A SRR AR AES —
gm0 B A RATEARRKHE IR TREME » A2 %4E A Result<ild2, E> ° &

X E REGEMTZR? AATrRREILAMTEGER  RIF BN RA —F
WA EA o P Z —3k 2 String ° L BRANVE A R AT ok KA 69 KA

use std::fs::File;
use std::io::Read;
use std::path::Path;

fn <P: <Path>>(file_path: P) -> <i32,
> {
File::open(file_path)
.map_err(|err| err.to_string())
.and_then(|mut file| {
let mut contents = String::new();
file.read_to_string(&mut contents)
.map_err(|err| err.to_string())
.map(|_| contents)
3)
.and_then(|contents| {
contents.trim().parse::<i32>()
.map_err(|err| err.to_string())

1)
.map(|n| *n)
3
fn 0 {
match file_double("foobar") {
(n) => ("{3", n),
(err) => ("Error: {}", err),
¥
¥

R F AR REAEG - ERBENAEIEORBATRERLE 52—y
B oo KA B R 7 NG AR A XA & (following the types) ° —E &A1
f& file_double #R B XA XA Result<ild2, String> ° EMTH A T4 F



REAG G o ERAHIFF > ROIRARAE T ZAFTF 64

4 and_then ° map #* map_err °

and_then A kEHESANHE > P HE DA THRED —MEE o 474 H
G o XA BIAEANATREMGTE A RN AT RET AR s K
AA and_then #RA o

map M kie— X4 T Result 4 Ok(...) fh o Blde » B —4 map A
& ok(...) & (*ﬁ%——/\ i32 ) Fh 2 o&a%ﬁ XZATHIT 45k 0 R EAF
’F/\Xﬂi/é%’ FA map A& ZE L o

map_err Aik—d T A TAEG X4t o map_err £ map ° BT Ble—/RH%A
T Result & Err(...) Ao ZXANBIFF » RINBRILTA 945 R FHRA —A
XM : sString ° BA io::Error # num::ParseIntError #F33L

T Tostring * &AVT LA to_string() XA o

WTRZR%S » RABBATIFE - £IB éﬂAé’JI’)ﬂ%ﬁﬁﬁ-éﬁ Tt 1A TR E] o
1k &A1 E 13\."/\7\1;])5'371’5\ R/FR

TR

RBEARAA—=FHREFARFEGDEEE o RFRBREEARBATE B HE - KA
e A —AH P I file double &H'J E o BT EATE £ =5 B X case
analysis °



use std::fs::File;

use std::io::Read;
use std::path::Path;

fn

fn

<P: <Path>>(file_path: P) -> <i32,

> {

let mut file = match File::open(file_path) {
(file) => file,

(err) => return (err.to_string()),
i
let mut contents = String::new();
if let (err) = file.read_to_string(&mut contents) {
return (err.to_string());
}
let n: 132 = match contents.trim().parse() {
(n) => n,
(err) => return (err.to_string()),
I
(2 * n)
() {
match file_double('"foobar") {
(n) => ("{3" n),
(err) => ("Error: {}", err),
}
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macro_rules! try {
($e:expr) => (match $e {
(val) => val,
(err) => return (err),

});
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use std::fs::File;
use std::io::Read;
use std::path::Path;

fn <P: <Path>>(file_path: P) -> <i32,
> {
let mut file = (File::open(file_path).map_err(|e| e.to_s
tring()));

let mut contents = String::new();
(file.read_to_string(&mut contents).map_err(|e| e.to_str

ing()));
let n = (contents.trim().parse::<i32>().map_err(|e| e.to
_string()));
(2 *n)
}
fn O {
match file_double("foobar") {
(n) => ("{3", n),
(err) => ("Error: {}", err),
}
}
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use std::io;
use std::num;

enum {
Io(io::Error),
Parse(num: :ParseIntError),
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http://doc.rust-lang.org/std/io/enum.ErrorKind.html

#

# enum { Io(::std::io::Error), Parse(::std::num::Parsel
ntError) }

use std::fs::File;

use std::io::Read;

use std::path::Path;

fn <P: <Path>>(file_path: P) -> <i32, CliE
rror> {

let mut file = (File::open(file_path).map_err(CliError::
Io));

let mut contents = String::new();
(file.read_to_string(&mut contents).map_err(CliError::Io

));
let n: 132 = (contents.trim().parse().map_err(CliError::
Parse));
(2 * n)
¥
fn O {
match file_double("foobar") {
(n) => ({3 ),
(err) => ("Error: {:?}", err),
}
3
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Error trait

Error trait @ L TizA2E F :
use std::fmt::{Debug, Display};

trait Error: Debug + Display {
/// A short description of the error.
fn description(&self) -> &str;

/// The lower level cause of this error, if any.
fn cause(&self) -> <&Error> { }

EAtrait EFZRARACHETAATARBR TR REEEZ - CHIEANARE T
AR IETARH > B RNGZADE o A trait AFRE TR TEFE

o RIL—AN441%4) Debug AT ©

o RIL—AN4EZeg@m& A P&y pisplay &«

o RI— /4 xegHaEfM (8 description 7 %)
o AR AMNE s WwREL£NE (AT cause 7 &)

KkAANZRA Error £KFEI pDebug ## Display ° BEAANk B T L

T Error 897 % o Error AR A THAEREVHREINLT Error 9FE >
X kA BRI R F AL —AMrait # % o RIA Box<Error> & &Error ° FF
L, cause RE—A4 &Error ° € H FHAL—/ trait & £ o KAV 2B B FH X
# Error fEA trait sf £ 692048 o

Bal» B — AT Error trait 896 F &L 8 o ik AV E—3 0 &AL

SUBg 4R R A


std::error::Error
http://doc.rust-lang.org/std/convert/trait.From.html
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use std::io;
use std::num;

// We derive "Debug because all types should probably derive D
ebug .
// This gives us a reasonable human readable description of "Cli
Error” values.
#[derive(Debug) ]
enum CliError {

Io(io::Error),

Parse(num: :ParseIntError),
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use std::error;
use std::fmt;

impl fmt::Display for CliError {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
match *self {
// Both underlying errors already impl "Display , so
we defer to
// their implementations.
CliError::Io(ref err) => write!(f, "IO error: {}", e

rr),
CliError::Parse(ref err) => write!(f, "Parse error:
{3, err),
b
¥
b

impl error::Error for CliError {
fn description(&self) -> &str {
// Both underlying errors already impl "Error , so we de



fer to their
// implementations.
match *self {
CliError::Io(ref err) => err.description(),
CliError::Parse(ref err) => err.description(),

fn cause(&self) -> Option<&error::Error> {
match *self {

// N.B. Both of these implicitly cast "err  from the
ir concrete

// types (either "&io::Error  or “&num::ParseIntErro
r)

// to a trait object "&Error . This works because bo
th error types

// implement "Error .

CliError::Io(ref err) => Some(err),

CliError::Parse(ref err) => Some(err),
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std::convert::From trait & L T4z f2E F :

trait From<T> {
fn from(T) -> Self;
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XEZJUNET From 4o TAE 69 /) F -

let string: = From::from("foo");
let bytes: <u8> = From::from("foo");
let cow: ::std::borrow::Cow<str> = From::from("foo");
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impl<'a, E: Error + 'a> <E> for <Error + 'a>
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use std::error::Error;
use std::fs;
use std::io;
use std::num;

// We have to jump through some hoops to actually get error valu
es.

let io_err: io::Error = io::Error::last_os_error();

let parse_err: num::ParseIntError = "not a number".parse::<i32>(
) .unwrap_err();

// OK, here are the conversions.
let erri: <Error> = From::from(io_err);
let err2: <Error> = From::from(parse_err);
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B F B try! %

ZWEMNETT try! 82 L :
macro_rules! try {

($e:expr) => (match $e {
(val) => val,

(err) => return (err),
1)
}
BHATACHEENT L o € FRE LTI E T e

macro_rules! try {
($e:expr) => (match $e {
(val) => val,
(err) => return (::std::convert::From::from(err)),

1)
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use std::fs::File;
use std::io::Read;
use std::path::Path;

fn <P: <Path>>(file_path: P) -> <i32,
> {
let mut file = (File::open(file_path).map_err(|e| e.to_s
tring()));

let mut contents = String::new();
(file.read_to_string(&mut contents).map_err(|e| e.to_str

ing()));

let n = (contents.trim().parse::<i32>().map_err(|e| e.to

_string()));
(2 * n)
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use std::error::Error;
use std::fs::File;

use std::io::Read;

use std::path::Path;

fn <P: <Path>>(file_path: P) -> <i32, <
Error>> {
let mut file = (File::open(file_path));
let mut contents = String::new();
(file.read_to_string(&mut contents));
let n = (contents.trim().parse::<i32>());

(2 * n)
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use std::fs::File;

use std::io::{self, Read};
use std::num;

use std::path::Path;

// We derive "Debug because all types should probably derive D
ebug .

// This gives us a reasonable human readable description of "Cli
Error values.

enum CliError {
Io(io::Error),
Parse(num: :ParseIntError),

}
fn file_double_verbose<P: <Path>>(file_path: P) -> <i
32, CliError> {

let mut file = (File::open(file_path).map_err(CliError::
Io));

let mut contents = String::new();

(file.read_to_string(&mut contents).map_err(CliError::Io

));

let n: 132 = (contents.trim().parse().map_err(CliError::
Parse));

(2 * n)

3
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# enum { Io(io::Error), Parse(num::ParseIntError) }
use std::io;
use std::num;

impl <io::Error> for CliError {
fn (err: io::Error) -> CliError {
CliError::Io(err)
}
}
impl <num::ParseIntError> for CliError {
fn (err: num::ParseIntError) -> CliError {
CliError::Parse(err)
}
}
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# use std::io;
# use std::num;

# enum { Io(::std::io::Error), Parse(::std::num::Parsel
ntError) }

# impl <io::Error> for CliError {

# fn (err: io::Error) -> CliError { CliError::Io(err) }
# }

# impl <num: :ParseIntError> for CliError {

# fn (err: num::ParseIntError) -> CliError { CliError::P
arse(err) }

# }

use std::fs::File;
use std::io::Read;
use std::path::Path;

fn <P: <Path>>(file_path: P) -> <i32, CliE
rror> {
let mut file = (File::open(file_path));
let mut contents = String::new();
(file.read_to_string(&mut contents));
let n: 132 = (contents.trim().parse());

(2 * n)
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use std::io;
use std::num;

enum {
Io(io::Error),
ParseInt(num::ParseIntError),
ParseFloat(num::ParseFloatError),

HF I —NF8 From S, ¢

# enum {

# Io(::std::io::Error),

# ParseInt(num::ParseIntError),

# ParseFloat(num: :ParseFloatError),
# }

use std::num;

impl <num: :ParseFloatError> for CliError {
fn (err: num::ParseFloatError) -> CliError {
CliError::ParseFloat(err)
}
3
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[package]

name = "city-pop"

version = "0.1.0"

authors = ["Andrew Gallant <jamslam@gmail.com>"]

[[bin]]

name = "city-pop"

[dependencies]

CSV = ”O.*”
rustc-serialize = "0.*"
getopts = "0.*"

R B ETAELTT ¢

cargo build --release
./target/release/city-pop
# Outputs: Hello, world!
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extern crate getopts;
extern crate rustc_serialize;

use getopts::0Options;
use std::env;

fn print usage(program: &str, opts: Options) {
("{}", opts.usage(& ("Usage: {} [options] <dat
a-path> <city>", program)));

}

fn main() {
let args: < > = env::args().collect();
let program = args[®].clone();

let mut opts = Options::new();
opts.optflag("h", "help", "Show this usage message.");

let matches = match opts.parse(&args[1l..]) {
(m) =>{m}
(e) => { (e.to_string()) }
3
if matches.opt_present("h") {
print_usage(&program, opts);
return;

3
let data_path = args[1l].clone();

let city = args[2].clone();

// Do stuff with information
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L extern crate csv; ° )

// This struct represents the data in each row of the CSV file.
// Type based decoding absolves us of a lot of the nitty gritty
error
// handling, like parsing strings as integers or floats.
#[derive(Debug, RustcDecodable)]
struct Row {

country: String,

city: String,

accent_city: String,

region: String,

// Not every row has data for the population, latitude or 1lo
ngitude!

// SO we express them as "Option types, which admits the po
ssibility of

// absence. The CSV parser will fill in the correct value fo
r us.

population: Option<u64>,

latitude: Option<f64>,

longitude: Option<f64>,

fn print _usage(program: &str, opts: Options) {
println!("{}", opts.usage(&format!("Usage: {} [options] <dat



a-path> <city=", program)));

}

fn main() {
let args: < > = env::args().collect();
let program = args[®].clone();

let mut opts = Options::new();
opts.optflag("h", "help", "Show this usage message.");

let matches = match opts.parse(&args[l..]) {
(m) =>{mj}
(e) = { (e.to_string()) }

Iy

if matches.opt_present("h") {
print_usage(&program, opts);
return;

let data_file args[1l].clone();
let data_path Path: :new(&data_file);
let city = args[2].clone();

let file = fs::File::open(data_path).unwrap();
let mut rdr = csv::Reader::from_reader(file);

for row in rdr.decode: :<Row>() {
let row = row.unwrap();

if row.city == city {

("{3, {3 {:2}7,
row.city, row.country,
row.population.expect("population count"));

TERAVRAE T 451% o RATT UNA R G H4E - =4 unwrap AR 637 :



1. File::open *T#E:RWE jo::Error °
2. csv::Reader::decode —RMBH—17 > mEAMEL—NeE (&
& Iterator I EXFEEAN Ttem ) THES £ —A csv::Error o

3. %R row.population & None * ARZAN expect 4 panic °

TAEME D ? ho R RN K ERB — A REARTR? 8 grep BHEM T ELLRE
— ANEEIRAD > FTVATT AR AT B A A o BT A RATA 2 T RA1E9 H 5 10 484%
An CSV MM % 09 Z 4% o KATK IR EAANTR 7 Xk KA AR o

HAEM Box<Error> 145 o 4 » ENA AT E XL ARG A T L4EEERA o

1¢ ] Box<Error> #t¥E441x

Box<Error> %&£ CRIR 9 H o AT ER T LMAE &%’%ﬁ%i*’lrﬁ?ﬂ)&x
FZAET From FH, o s B A AN Box<Error> A&—/ trait & % » X FkE RiF
BEFERESHERE LA -

Z AT ERATIF4E T e BT R FKEBIN T T AR Result<T, OurErrorType> 8 EH o
EZABFF 2 OurErrorType A& Box<Error> ° ~id T AH 2 ? RH KA
TUAZ main ANdp—A~iRE KA g ?

BRI ERERERT s BAI R RERXILAM - RERERNERLE A RE o R
d T AR 2Z2?KBEEGHIEZLR @“AﬁﬁV%¢w>%EmL%Rwﬁﬂﬁ°
(FAFag R SR E—PMERSE » FERX A NGS5 569%7 )

RN TR > TEIRF unwrap B9AF c EERMNBBLE-NFRHLEOA
O 4789 75 KT E 46 Bk g o

struct Row {
// unchanged

¥

struct PopulationCount {
city: ,
country: ,

// This 1is no longer an "Option’ because values of this type
are only

// constructed if they have a population count.

count: u64,


http://doc.rust-lang.org/std/fs/struct.File.html#method.open
http://doc.rust-lang.org/std/io/struct.Error.html
http://burntsushi.net/rustdoc/csv/struct.Reader.html#method.decode
http://burntsushi.net/rustdoc/csv/struct.DecodedRecords.html
http://burntsushi.net/rustdoc/csv/enum.Error.html

fn print_usage(program: &str, opts: Options) {

("{}", opts.usage(& ("Usage: {} [options] <dat
a-path> <city>", program)));
¥
fn search<P: <Path>>(file_path: P, city: &str) ->

ationCount> {
let mut found = [1;
let file = fs::File::open(file_path).unwrap();
let mut rdr = csv::Reader::from_reader(file);
for row in rdr.decode: :<Row>() {
let row = row.unwrap();
match row.population {
=> { } // skip it
(count) => if row.city == city {
found.push(PopulationCount {
city: row.city,
country: row.country,
count: count,

1)
s
}

3

found
}
fn main() {

let args: < > = env::args().collect();

let program = args[0].clone();

let mut opts = Options::new();

opts.optflag("h", "help", "Show this usage message.");

let matches = match opts.parse(&args[l..]) {
(m) =>{m}
(e) => { (e.to_string()) }

I¥

if matches.opt_present("h") {

<Popul



print_usage(&program, opts);
return;

let data_file args[1l].clone();
let data_path Path::new(&data_file);
let city = args[2].clone();

for pop in search(&data_path, &city) {
("{}, {}: {:?}", pop.city, pop.country, pop.coun
t);

BARENFZIHT — expect AMA (BEA—/H unwrap ZHFGTIR) » KA
BR AT R LG RER o
A TIZEIHSEGEELIE » BN E 2R TER

1. 4& search #9:REE XA KA Result<Vec<PopulationCount>,
BOX<Error>>

2. &R try! ZEHSREEIRLARE @R LA panic e

3. 4 mian F9HiX o

iERATRA



fn search<P: <Path>>
(file_path: P, city: &str)

-> < <PopulationCount>, <Error+ + >> {
let mut found = [1;
let file = (fs::File::open(file_path));

let mut rdr = csv::Reader::from_reader(file);
for row in rdr.decode: :<Row>() {
let row = (row);
match row.population {
=> { } // skip it
(count) => if row.city == city {
found.push(PopulationCount {
city: row.city,
country: row.country,
count: count,

+);
}

}
if found.is_empty() {

(From: :from("No matching cities with a population wer

e found."))
} else {
(found)
}
}

RAZXMNA try!(x) KRBT x.unwrap() ° ﬁﬁﬂ‘]éﬁﬁaﬁfé@"
™~ Result<T, E> °* try! ZEHEAEZHLRTFR

RIBPLH B —ARGEZEENHT | 1A T Box<Error + Send +
Wm>ﬁ$%8w¢ww>°&’M%ﬂ%ﬁmqﬂ%“4?ﬁ$%ﬁﬁ*4%
R o AT FEZ L LA NG bound » XA KA AL A 269 From AT


http://doc.rust-lang.org/std/convert/trait.From.html

// We are making use of this impl in the code above, since we ca
11 "From::from’

// on a "&'static str .

impl<'a, 'b> <&'b str> for <Error + + + 'a>

// But this is also useful when you need to allocate a new strin
g for an

// error message, usually with “format!"

impl < > for <Error + + >

® % search IR WE Result<T, E> ° main & &AL search B A
case analysis :

match search(&data_file, &city) {

(pops) => {
for pop in pops {

("{3, {3+ {:?}", pop.city, pop.country, pop.
count);

(err) => ("{}", err)

MAERER T KA FTEAGLIE Box<Error> » E RN ZR—MEHAEKMNA L
NBFEREMYG IR F X o AL B & L RN AT 441240 32 F B ik 69 i A
M ostdin EELEG T EE o

MAF 7 30 A 75 B

ERMNGRF T » KAFEZ — AL UM AT BT REIEFAT « RERERNT
B E BRI TAREM N o TR AR AL E I 6945 %uﬁ&mmﬁ%ﬁ
G

At A X FAIEFT A £ - KNARLFU=4HF

1. B EARF5d o BE—ANEROS5H—RT T AR 0 FlB A O 4048



MAR BRI GR B o
2. BB ABEF » BH—A -f BATAEL I » wRECZAMAREMAAEHE -
3. 5% search HFHEZ— AT LHHKAIZ o 54 None B » ©RZFmEI
AR ABEIAIREL o

B AR TR R

fn print usage(program: &str, opts: Options) {
("{}", opts.usage(& ("Usage: {} [options] <cit
y=", program)));

T R A LA — &

let mut opts = Options::new();

opts.optopt("f", "file", "Choose an input file, instead of using
STDIN.", "NAME");

opts.optflag("h", "help", "Show this usage message.");

let file = matches.opt_str("f");
let data_file = file.as_ref().map(Path::new);

let city = if !matches.free.is_empty() {
matches.free[0].clone()

} else {
print_usage(&program, opts);
return;

I¥

for pop in search(&data_file, &city) {
("{r, {}+ {:7}", pop.city, pop.country, pop.count);

EZBEREF > RIMKRI file (EHEA L option<String> ) » H#dkn—
™~ search TH&ER » X /HlFF > £ goption<AsRef<Path>> © Ak s &
IR — AL 89 5] > FFATERSS Path::new °© 23X



¥ 5 as_ref() & option<String> %%4%& % oOption<&str> ° f EJAZX 4 » &
1T vAst A 2289 option #MAT Path::new °* B EFH449 option ° Z—wd
T XA E R city 548 IHHAT search HEKT o

157 search & — %45 o csv crate TAAEATZILT io::Read 8957
B—ANBIE o FEERMNATZAmARAY (2 1 BHEL option 89 AMA) &M
AEGRALR? FL LR S FTETAME c A P2 —REFF search HHEZ—I
#HZ io::Read 8 R EA LA ZAH o F—AHEAMEA trait £ -

fn <P: <Path>>
(file_path: & <P>, city: &str)
-> <\ec<PopulationCount>, <Error+ + >> {
let mut found = [1;
let input: <io::Read> = match *file_path {
=> Box::new(io::stdin()),
(ref file_path) => Box::new( (fs::File::open(file
_path))),
Iy

let mut rdr = csv::Reader: :from_reader(input);

BB & LR R A 3E 4% R

ZA 0 BAVFET Tl 8 7 LR LA 5417 o RAMTE LT —/~ enum #9452
XA HF LT Error # From o

A A ENA=ZAFE G4 (10 0 CSV @A Ri&KE) » RN L—MNEATAR

87 enum

enum {
Io(io::Error),
Csv(csv::Error),
NotFound,

AL EATE I Display #° Error



impl fmt::Display for CliError {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt:: {
match *self {

CliError::Io(ref err) => err.fmt(f),
CliError::Csv(ref err) => err.fmt(f),

CliError::NotFound => (f, "No matching cities
with a \
population were fou
nd."),
¥
¥
¥

impl Error for CliError {
fn description(&self) -> &str {
match *self {

CliError::Io(ref err) => err.description(),
CliError::Csv(ref err) => err.description(),
CliError::NotFound => "not found",

ERMNTALE search FHEFAEH CliError Z a7 » HA1F ZRE— 47
89 From S o AL T s B R R EARAN IR ? 4578 » KRAVHF

& io::Error #¢ csv::Error #F45#:4 CliError o #ef14R R ZhER4%% » BT

LE A EMNAEEZRA From S ¢



impl <io::Error> for CliError {

fn (err: io::Error) -> CliError {
CliError::Io(err)
¥
¥
impl <csv::Error> for CliError {
fn (err: csv::Error) -> CliError {
CliError::Csv(err)
3
¥

BAA try! 8% 3L From 8 EMZREZE o LEZEZNBFF > R BAE
1% 0 454289 From::from KA » Gk A RN ELEH CliError o

%M T From » HATR FRA search HFHAATAAN DG Z : B E LA
Fot RAR B 74575 o AL KD



n <P: <Path>>

(file_path: & <P>, city: &str)

-> <Vec<PopulationCount>, CliError> {
let mut found = [1;
let input: <io::Read> = match *file_path {

=> Box::new(1o0::stdin()),
(ref file_path) => Box::new(
_path))),
i

let mut rdr = csv::Reader::from_reader(input);

for row in rdr.decode: :<Row>() {
let row = (row);
match row.population {

=> {3

(count) => if row.city == city {

found.push(PopulationCount {
city: row.city,
country: row.country,
count: count,
37
3

}
if found.is_empty() {

(CliError::NotFound)
} else {
(found)

THEELbag 5o

3% fo g A

Z A4 & AARAFHY 0 AAZ R AREE > A G
AAFI

Y B iZ
i 24 o B AR E—3 5 BAVZE 28

s::File:

FRAM - 13t

:open(file

&7 Bt

LT AR LA o 238 ke Error ° Display F#AA From £ o



X E i KOs B ARG F JT-‘&%‘Y&L% Yo XEMARAIRS A enum KREHIE
AR SN IRAE BRI A AR AT E o

BEMNZIHEA O T LB REBG ARG 7 @L main REILATARERF
bR L4569 7 X, o L ATHE Al Box<Error> 89BTEFF R AT 24%F 1 RAEATHAE
& o RATIMAMTUARZ A > FER AL RN BRZ ZBAGITZ » Blde > Bp—A -
-quiet flag? --quiet flag K i%HE4% iH M AEST T A B9 i o

NAEWRERTREE—DRT » CRATHF—MEERE TR BTHRAAE S L
H AR ARG G642 shell Bp K P A& A 69 B 4% o

BT VATE RA FF 44 38 Jo ﬂag o AR A —H 0 RMNFEBEEZANEFHSE » AL BRT
il flag o & &AM 5 ZE & > Getopts &5 & K| T #944F ¢

let mut opts = Options::new();

opts.optopt("f", "file", "Choose an input file, instead of using
STDIN.", "NAME");

opts.optflag("h", "help", "Show this usage message.");
opts.optflag("q", "quiet", "Silences errors and warnings.");

RAERMNRFEZERLEANGRH" D8 o LEREKANS K mian F 49 case
analysis :

match search(&args.arg_data_path, &args.arg_city) {
(CliError::NotFound) if args.flag_quiet => process::exit(
),
(err) => ("(3", err),
(pops) => for pop in pops {
("{y, {3 {:?}", pop.city, pop.country, pop.coun

{ S—

LR o B I 10 Bk XA £ IE AT R AT AR RF L o Ak > KATA
case analysis k# & X L EF A NotFound XA --quiet £&HE A o 4o
RoOoMEERKT » BADRAE R — A58 8 8 (8 grep 89/F4) -



REAZEALM Box<Error> » ARAEI --quiet Fret TR E & o
e

BAVIRHBZ D H TS A o WXB A » R RSB AR T AT
IR BAE T o

* 1R

AAZANETFRE » H—/ Rust B2 ek S FIRAH G o IR S 47
BRI o F R MRS c REF—NEUHRTRALE S92 G
TR

o WwRFAEFIGFHRALXNERLEIF AL T » Thlk
R unwrap ( Result::unwrap °® Option::unwrap * HZZTH
8 option::expect ) AR5 o MREGKED 8 F P R % Sn il defe] SE A 69 4L 32
4% o (RN F Tl > Hotkfle )

o R AR/ hack (quick'n'dirty) #5 > REAMRIEA unwrap WA o R~
RABELERLT  wRAARE T FREAAOI] GG IR EKRE =L
1 B Bl 1R 1F |

o o RAR{E hack #2572t panic &% &M » AR X4 A String 3 FH Box<Error

+ Send + Sync> TEAMREG4R LA (i£4F Box<Error + Send + Sync> &

RAECHTHY From F£H,) o

o T » AAFF » T XA CHEBEEAMFLINSELY From 2 Error %
ik try! ERAFE LA o

o WwRIFEF—NEFBLECTER™ A% T XA THHFREAHF R
M std::error::Error traite 4R T XA891E » LI From KibAR 69 E KA Fe
R Z R E A H%E o (HA Rust 89— BN » B H R AR
% XA LI From o PTVAREGE %K © )

o F3]EXT option #= Result PEILEE o A4E A MA1A B T AL LR B A >
TRENARLGEGLE S try! AR LBAA
89 o and_then * map # unwrap_or A&EA1GKE o


http://doc.rust-lang.org/std/result/enum.Result.html#method.unwrap
http://doc.rust-lang.org/std/option/enum.Option.html#method.unwrap
http://doc.rust-lang.org/std/option/enum.Option.html#method.expect
http://doc.rust-lang.org/std/convert/trait.From.html
http://doc.rust-lang.org/std/convert/trait.From.html
http://doc.rust-lang.org/std/error/trait.Error.html
http://doc.rust-lang.org/std/macro.try!.html
http://doc.rust-lang.org/std/error/trait.Error.html
http://doc.rust-lang.org/std/convert/trait.From.html
http://doc.rust-lang.org/std/option/enum.Option.html
http://doc.rust-lang.org/std/result/enum.Result.html
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choosing-your-guarantees.md
commit 6ba952020fbc91bad64be1eal0650bfba52e6aab4
Rust 89 — AN & 2451 & AT &A1 R —MEF G4 (R42) Rk o

Rust 17 & & ¥ 4 % #“wrapper 2”894 % > 1R EAT KEEFAH > TRZFR
APRIEZ R G ALHET o AR G IL R E BATH Ar iR B I8 22 X A 16 4E o X — 9 W 2 if e
fRAE—eAF R A R o

JE TR Z A 0 3% BB Uk I 1 Rustdy T A A fads ) o

A ahFe 4t £ A

BoX<T>

BoxX\Z—AMNBARWMAE” » RELEAGIE4 c AACTALEE A &4 648 »
CAKIEGE—INAFH o 4509 0 B PAT R4 T RAGE ¢

let x
let y = Xx;

Box::new(1);

// X no longer accessible here

BRE ERMHEHET vy c AA x FAMAE > LERFE THAFEFIRKE
R x o ABAREY — A R FT A3 18 B K AR kAL gk o

§— A (RRAMAHG) & TR B REE S ET - IAMTHRE
B 3T A2 BB FAE o

HAE A AN EFHHE o o RRRBLEN E o i— kK 52 ANERR
S S A ORI o i AR R AR S AN R E 3 A
Ik f IR AL &

&T #» &mut T


https://github.com/rust-lang/rust/blob/master/src/doc/book/choosing-your-guarantees.md
http://doc.rust-lang.org/stable/std/boxed/struct.Box.html

BARAFRT ZAT R 5 o AT EMB R TR X > LR ATRIRA — 4
FBHT RN > RAEZEENRT LRI 2L RZAA o IAMRIEL GRiF
B IAT > R A A R EATH 4 o & KR R AE 4T XA e ) 2 R
SRZ_ A Fe ey F 51 o

XSG AT T AR A AR AT B Ao BN A9 DU T ARSI o

*const T A *mut T

T FCRAGEG TG4 » A MR RTAR - AR LR —LARAFILE >
BA LA FRA] o Mf] fedR A 0 — 89 fR1E Z R JEAEARIE A unsafe #94KAD P o]
AR E R o

WA EMERE Vec<T> X RAL  ERAMWMER AR RN > R 28 F LA
RAD P AL A

Rc<T>
BREDG—ADEMNELNBRGHBTHAHH LKL -

RO\VE—/N3] A THE a8 4t o #6748 » AL RAVINA 48 Bl KB 89 % ANH BT A A 6945
gt ot B4R A2 PT R 48 4T & R AE R 3B A (AT R & 3dT) o

AR 85 =T A3 (> refcount”) ° X Rc ¥ Nt
¥ s AR Re BRI K o Re<T> 89 2B IR T AR Z 09 38 a9
X AR R o

REARGEIFEALT RN » B RQNET —AMERGH > ZBHF2EE - R
KAVB L £ G VGRS R SRR > BIE 2 RERE -

o ha

R ( Re<T> ) REH EBIRIEA > EBNFTA SR B ARG A8 R HIEA &
WA -

SEMNEEHEITEALRFOTRRSEFE - (A1) #iE > B TRA TR
B ARGAE RN ZANIEHE » AL %A Re<T> © % &T AT HH#H AL L EH
Mo RERFRTEREREA G ERARGRDE » ©TU4EH &aT 9 TIT89%
£ o


http://doc.rust-lang.org/stable/std/rc/struct.Rc.html

BRI R REAZLAL > FFARUSHL R 2 AT EMAL & R EF A9 EAL o X
RAFARAE T sk B0 LT 69 R FHEFF4H o

RC<T> A MR e84 R —— Weak<T> ° EA—ANBREZAMAMR ~ 1
REARAE R B9 % AR AR 4T o wL it &T o 2R A A R I R4 --—
A Weak<T> TA—EFE o Rn > X3t H A3 38 34715 19 7T 8 R FF 3R

E None * BEAECTRIWHFI AL Re B&F R X o AR S A — 2 Al
EURATEY o

744

K& RN BAEAIEHe > Re<T> £—RMHHE > RAMIL—NFH Box<T> ©4& %
S ERAISANT (LKL > BA usize 1) o (“3B735] A +3kA4a k4357 3] A4+
%) o

RC<T> 4B\ # N Ao & AAE R 3RAT &7 A %38/ R 5] At 8t ER A4 - &
ENBIRLEHAIT—REREEH AR ECAMEGHIZTAINR] AT F R —
A~ Re<T> 893 M o

Cell X%

Cell RBEAIRT T o e egiE 4L » A1 269 BB T ARG » PR ZEANEA
FREAT T R (Flde > ST —A & 848 Re<T> XEH) o
stk cell A£G AL A —ANIEF 4769 R4 o

X2 FAEEMERFET R > FIAATLTREA Lt — 37 &3] o

Cell<T>

Cel\Z—ARETEAHASFTEHGEA > FERAT copy £H - RA%REFSR
S8 T OB NPT BAERILTALE FIAFAZA AL R 2R RIIED S
HARATAL FEIRZIGHHIERE (REFR ) 2o o

KA R XA EA TAE R E SHRTER » FEROEAT - €24
BAF AR 0 Y — SRR SR T & 899 BT S 1R 5 — RIS Ao 5 4R A 248
TR TR — 4 o


http://doc.rust-lang.org/stable/std/cell/
http://doc.rust-lang.org/stable/std/cell/struct.Cell.html

use std::cell::Cell;

let x
let y &X;
let z &X;
x.set(2);

y.set(3);
z.set(4);

("{}", x.get());

Cell::new(1);

ERRXERMNTARBIL AT R 5] A TAF 94 o

5 5o TR A A R 69 38 470 A4

let mut x = 1;

let y
let z
X = 25
*y = 3;

*Z: ;

&mut Xx;

&mut Xx;

({3 x);

TEERANMIRY » CAZRBRIERT - (HRET?)

PRE

BARUZET SRALEGRARATERSFEGRB GRS c Af > ZALAT
TRARABRBRRIE : AS RO TTEBRMEME Cell P HEIE » 5%
%Z’]ﬂ’]“c o

AR EARRD A Me copy RABEFAM » HiAR & Fo emut 89#F XN
A P ] A1 B gy R BCE AR B4 o

Cell H RIbRRIFIEG A A » CE R TIAA AL TAE o
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1 A cell<T> H & A BT 14 » TEREAERITE—-MEKRE ( copy ) £
MR THREZESITKERGFHRA Cell<T> AAHFRBEAMEZ—NEHIKE
THEHEN o

RefCell<T>

Refce”\)&xjﬁi T ﬂ:J'LrSTx i Z: ﬁ‘Z‘FE(% 75 Copy 7(9*'] o

Azt ey o A BT 4 o RefCell<T> AZBATHAEA THREHMEX »

1% &T / amut T APAEAE R FRT AT o XA borrow() #2 borrow_mut() Hk
kER o CHEER—AAIRI AT PR T AR T oy Fa o T 69 57 5] 69 %5 48
a4t o BFRBA EAMERIG] A TG HKE - BFZANERL ) KRNTAH I
RS — A 38 T RGN 28 a A AT AR 2GR o de RAZ IR 2 XA
B—ANZHGER » &K SN -

use std::cell::RefCell;

let x = RefCell: :new( [1,2,3,4]);
{
("{:?}", *x.borrow())
3
{
let mut my_ref = x.borrow_mut();
my_ref.push(1);
3

5 cell MMl €XRATHRARXLTaRALMARALENGEIL o KIKER[IE X
HORERERELE—NRENH T » FIE—TRAFLNY -

TR » B RGAEF o Foe— R A HHAN RefCell R FHTHERAMEY o

Bl4= > Rust/aiF & A8 coxt LM TR S mapfa XM EF - TR &4

RIS R — R (B REEFEMBIE) » RELAILI»FOFT SRS K

158 e R » B RXAEMIRBT 2GR TEANMT » ARG BRT EA LT L

Fa kLRGN (LFARTAREY) » FEATRSERTOEAT K & 1

/%Jr o #6115 0 RefCell T —ANEM (FTREXAH) 97 AKFFE - X
s do B AIE o — B R R ZRF R — N OB el > XKL F A (R
R REE) —ABK o F BB IRATEGER L o


http://doc.rust-lang.org/stable/std/cell/struct.RefCell.html
http://doc.rust-lang.org/stable/rustc/middle/ty/struct.ctxt.html

raprey > £Servo®IDOMF AR % T T & » R 53t T —ADOME R AR & KMy »
TR HEDOMT HEHTRS AE - 1#8 Refcell #» cell kKPP FTA
) EACT AL RN HTROB LA LT TN » ALRNLERATMAELEAL AT
it o

ERWRE-ARM & WAHGIER W LOWEY L L8 2L RefCell o

PR 1E

RefCell AN THARANATHHIRE » ARZIA—ANFHEARF o RIEAY
FHER KT o

T4

RefCell # A4 BER » TR CERLKIELOLLE—NFIIBERARIBETS
(—=AFHKRA) o

fe BATI B RAE R A — R 51 RS /e & o

Fl ¥ &% (Synchronous types)

EaE gk % XA R RA—Fr B A6 7 KA o 4 5]

A& Rc<T> #» RefCell<T> - #efil#F4E A 3E/R-F695] A itdk (R-F31 AHET AL
T%]i%‘fﬁ&%%éﬁ’%?ﬁfﬁ‘ﬁg/l\éiﬁi‘:l’i%ﬁ) s REEAE S A TR o Kirfl1iE
ALk BN > AR RAELFZZI AN GEAZRDRRA o M7

YA Arc<T> #= Mutex<T> / RWLock<T> #9% X F 1t o

ERFBELANEVTRALREAILE > SFAXIXERFHEEN -

Arc<T>

Arc\=t & —AME AR F 5] At S K8 Re<T>  (Atomic reference count » A it
ZArc”) o BT AL AALE A b ag1EE o

C++8) shared_ptr § Arc £WL > AmC++&9F LT € o9 AR EdE & AT AR T
B o A TE L E5CH++8 XAaL » KAV %A%

Fl Arc<Mutex<T>> °* Arc<RwLock<T>> * 3 # Arc<UnsafeCell<T>> T w)a
— R ZRAEAEBRNBEACERACHTLERAB AL AMYFELT « 12/E5 A


http://doc.rust-lang.org/stable/std/sync/struct.Arc.html

—MNEMERTE—ANRTHRE » FERZ 1R vec.push() XA KT UL A BT
FHHOBRAGIE T ERRENITA » PTARE & £ — IR R R AT
B UnsafeCell ~&&4H) o

PRIE

KL Re » ERBET H&EH Arc HAEABRE (RESEMMOBEIR5IR) XA
AL T R FIG AT (RARL A0 ) FRIE ©

T4

(AR 3| R4 SOG4 (b R NSk B AR AR ALk ) o 3
E—AEROBRPRE—A Arc FFHER - EMRRA LG TRA &
4 o

Mutex<T> 47 RwLock<T>

Mutex\FeRwlock\if i3 RAIl guard (guard-&— % & 2| A7 Hy R 2 A58 A BT 48 AR 4 — ik
KENGE) RETEZFHE o A TRANMER > mutex B2 KATAA lock() X
ATEARE B8 > bt BB KAV R ZIANAEBATLMEE > B EaE"—4

guard ° & A~guard ¥ A A kiF F € ey A%k IE (T E4Y) » o Zguard & A 1E A
RAN A ARAEAL o

let guard = mutex.lock();

*guard += 1;

RwLock 3t % & A2 A I R % - AE L Awriter > st THEZHHIEBEEAT
A2 A0 RA % 4reader 5 FIB RwLock ikreaderfi] R BL— AN B4 ” o XA 894
TUAH R 6 RIF R T 9] A e & o writerilb MR — N B AN s CRBELENAE
reader#R & 7+ VE A 3BT A AR R AR ©

e ha


http://doc.rust-lang.org/stable/std/sync/struct.Mutex.html
http://doc.rust-lang.org/stable/std/sync/struct.RwLock.html

RAANRBARLET KALR

Ay ??TI{'T s R efil 5 T 7 AR o —&F I
B W DUE R B 2 A PE T VAR Y R A

744

WA E R R TR R > IEGFHIETRK (AT L Fﬂ?{kﬁ%ﬁﬁ
KN GBI AT RE) o AR S 5 K5 R F A g ig 2R
i o

NS

(Composition )

b 1% RustAX A% B 89 — A7 L6998 B 2 4 £ 8 B 4e Rc<RefCell<Vec<T>>> XA Y
AA (XA B KRG E R RGAE) o REASXTHRE » At 2146523
2—ANEA (ABATE AR B AE B TR P AZFE—NAER) 9B H R E
L5 Ry e

WE o BIRFROGRELESH] —RE—NBI T MAARKERGEE* L4 -

#5]4a » Rc<RefCell<T>> FLAE— /AL A o Re<T> A FH T4 T oy &3]
B3 BA Re<T> TUEZF > MAFHTEHTUFTRHRRALLEGITA » FTARM £
L PN RefCell<T> (kKM TUAHAB NG EZITTH - LEKINATREZHY
[T E I e RBARA —Awriter (KA reader) X % Mreaderty m Xt F

M > EMNTAE#R—F » HI
A Rc<RefCell<Vec<T>>> H, Rc<Vec<RefCell<T>>> * Ml 1# AT £ Z T T8y
vector * R H R —A4F o

AE > RefCell<T> #E T Vec<T> * FTVh Vec<T> BIAAET T o HLF R »
Bl —B %) RGEH —NEA Vvec 897 TR o X Fok A RO KAD R AR B 18 i R R
8 Rc 'U#ﬁ%igﬁﬁvectoréﬁﬁiﬂm?? o R 0 HATTT VA Z I Vec<T> F Ao A 2K,
BB AE o REMT—AF BTG AL EL emut vec<T> ©

GE AR T2BTE » T idvectorBF iR ERT E 4 o Hk o ﬁﬂ‘]T’TVMéi
WA R R A E s & Hvectorle A I AE o X EMTF amut [T] 2
TR AL BITHBERARE -

EHFERFF » RAVAE —/MER Arc<Mutex<T>> B EMUHF > CRETEZTE
P Fa BT A AL o



Rust B 7 4% ¥ LIk

L R4k A 3 e R A B ARG B 0 — 69 9% I R IEAATR AL A9 RE/ R4 o

L F—AASEAGE > BNLARLERES 5 ZJF R KN T B TRRIE > A

B e RAF AT 2 AT E ZAAT o Bldo > do R 2 —

A~ Vec<RefCell<T>> ## RefCell<Vec<T>> X |8 893k » &A1& LA A1 L di#
B9 ARAE 0 AT SR — o

1. Arc<unsafeCell<Ts> SFr E# F45%% B4 UnsafeCell<T> ﬁ‘?
&~ Send & Sync #° i &{J]’]‘Miﬂimwrapﬁ MNEAF B FFHAL
M Send / Sync kKM Arc<wrapper<T>> °* B wrapper & struct

Wrapper<T>(UnsafeCell<T>) ° ¢

2 &[T] #= emut [T] & ¥ (slice) : #f1 o —AL54tAe— KB HT
3R — Avector 3 ZL A8 — S o amut [T] HBATCHAE » RE LA
TR o &

8.1% AR £ PRE 419



ShT 244 2 (FF)

ffi.md
commit 077f4eeb8485e5a1437f6e27973a907ac772b616

28
AREAL A% M snappy & %/ 48 /= 4 & kAE A — A Rust % 5 9h301E 3 KA 98 T 69 4

%8 o B A Rust & FAE A &AM C++ & > 7 snappy £ EE—NCHv (ik
fesnappy-c.h¥) o

—/~%T libc 841
R % Z &) F4E Bl libc crate ERBETRS C AU XA T L » TAKS Lk
AW o o RARE/A B TERZEE T > R FRAMRN cargo.toml F7c

Am libc

[dependencies]
libc = "0.2.0"

H 4% 69 crate R LR He extern crate libc;

8 9135

TaEE—ANREEGRALCIES RLGH T wRE2 K T snappy & €4 469%
e


https://github.com/rust-lang/rust/blob/master/src/doc/book/ffi.md
https://github.com/google/snappy
https://github.com/google/snappy/blob/master/snappy-c.h
https://crates.io/crates/libc

#
extern crate libc;
use libc::size_t;

extern {

fn snappy_max_compressed_length(source_length: size_t) -> si
ze_t;

¥
fn main() {
let x = unsafe { snappy_max_compressed_length( ) };
("max compressed length of a 100 byte buffer: {}", x
);
3

extern ¥®A— NI E RFAFEGT L 0 EXEFFFLCABl #
[link(...)] MR k48 T4k4E 5 sk Esnappy & &k BT 5 o

INBR R BARARE A TP AR R i E 26K E unsafe {3 ¥ Ak®%kiF
ERERFET TR ARLAEN  cCEAFRBRTEERSGE D » FEILFHA
VAFE SR A 5 38 R A BT A N A 28y > MA AT AR B L6 » @ LR
144 TRust® 2 A G EE o

%7 B INERIE T ) R A Rustthit B RAR BB RAGEM » FAds R EAHH
£ AR RAEY EATH EF TG —H 5 o

extern 3R AY VA 6,45 % Asnappy API :



#
extern crate libc;
use libc::{c_int, size_t};

extern {
fn snappy_compress(input: *const u8,
input_length: size_t,
compressed: *mut u8,
compressed_length: *mut size_t) -> c_int;
fn snappy_uncompress(compressed: *const u8,
compressed_length: size_t,
uncompressed: *mut u8,
uncompressed_length: *mut size_t) -> c_

fn snappy_max_compressed_length(source_length: size_t) -> si

fn snappy_uncompressed_length(compressed: *const u8,
compressed_length: size_t,
result: *mut size_t) -> c_int;
fn snappy_validate_compressed_buffer(compressed: *const u8,
compressed_length: size
_t) -> c_int;

b
# fn main() {}

U= e

FdsC APIE 25 2 HE T IR AG R ANPANBATIRGFRAZ - —4
ETOSERREREAY  SROEHBATLZANKE WY -

ERPTERFTRRS RALA slice::raw B3 EIFRuste =4 A 5454+
kA% cRustt AR Z—NELG NG - O KERL S WAL TEANE
MEEMNRIEANGOR]D - KEINTREFTEE -



#
# extern crate libc;
# use libc::{c_int, size_t};
# unsafe fn snappy_validate_compressed_buffer(_: *const u8, _: s
ize_t) -> c_int { }
# fn main() {}
pub fn validate_compressed_buffer(src: &[u8]) -> bool {
unsafe {

snappy_validate_compressed_buffer(src.as_ptr(), src.len(
) as size_t) ==

}

@4y validate_compressed_buffer #HE4EH T —4 unsafe k> rEEL
IR FAR1EIE & 542 unsafe MMmRIE T T AT A Sy R R AT &2 4689 o

snappy_compress #7 snappy_uncompress {4k ® 8 £ o B A4 E A AE AT s
BLEGE PR o

snappy_max_compressed_length FETUA R R— MM ERREZ TG E X
BREHGRE - FAERANGETUEA - MBS f it
¢ snappy_compress ° A—AB A AE#EFRETRE  TUAAE X
RILE Y6 B9 B 2K o



extern crate libc;

use libc::{size_t, c_int};

unsafe fn snappy_compress(a: *const u8, b: size_t, c: *mut us,
d: *mut size t) -> c_int { }

unsafe fn snappy_max_compressed_length(a: size_t) -> size_t {

* oo #F H H H H HF

}
fn main() {}
pub fn compress(src: &[u8]) -> <u8> {
unsafe {
let srclen = src.len() as size_t;
let psrc = src.as_ptr();
let mut dstlen = snappy_max_compressed_length(srclen);
let mut dst = Vec::with_capacity(dstlen as usize);
let pdst = dst.as_mut_ptr();
snappy_compress(psrc, srclen, pdst, &mut dstlen);
dst.set_len(dstlen as usize);
dst
}

AR R AARGLEY o B A snappy A T RE 4 69 KAME A B % 4& X — 3 55
H snappy_uncompressed_length T ABAFAT & &P REGEFF K] o



#

# extern crate libc;

# use libc::{size_t, c_int};

# unsafe fn snappy_uncompress(compressed: *const u8,

# compressed_length: size_t,
# uncompressed: *mut u8,
# uncompressed_length: *mut size_t)

-> c_int { }
# unsafe fn snappy_uncompressed_length(compressed: *const u8,

# compressed_length: size_t
# result: *mut size_t) -> c
_int { 0}
# fn main() {}
pub fn uncompress(src: &[u8]) -> < <u8>> {

unsafe {

let srclen = src.len() as size_t;
let psrc = src.as_ptr();

let mut dstlen: size_t = 0;
snappy_uncompressed_length(psrc, srclen, &mut dstlen);

let mut dst = Vec::with_capacity(dstlen as usize);
let pdst = dst.as_mut_ptr();

if snappy_uncompress(psrc, srclen, pdst, &mut dstlen) ==

{
dst.set_len(dstlen as usize);

(dst)

} else {
// SNAPPY_INVALID_INPUT

¥

¥
¥
J E—

YA — A% > KA AR 615 T A4 GitHub 8 3 4 9 4251 o


https://github.com/thestinger/rust-snappy

T A9 % 4L

IR B 22 de IR 69 BT R A AR TR R BBk o B X KA R &AL AR I RustiT 4
R FEBE EA  RAER T XL TR (A A BB EAE) o

XTHM RN E S mT > 54 Drop trait

ZRustH# +F 42 C=1E (Callbacks from C
code to Rust functions)

— e ohap 2 R AR ©IR R @R R A R S A 69 B AR A B BP R SR o T oAE
feRustF & L) KB IN30 B F o B RAZXA W HEAMARICA extern HALHE
#6998 29 2 R A PR € T A CARAS P AR A

He A W [ ECT VAR —ANCE 8 AR R A% # 7  JE @A AT

— ARk 6] T
Rust®Ag :
extern fn (a: 132) {
("I'm called from C with value {0}", a);
3
extern {
fn (cb: extern fn(i32)) -> 132;
fn ();
b
fn O {
unsafe {

register_callback(callback);
trigger_callback();

CHRA :


http://doc.rust-lang.org/stable/std/ops/trait.Drop.html

typedef ;
rust_callback cb;

int32_t register_callback(rust_callback callback) {
cb = callback;
return 1;

void {
cb(7);

EAMF FRustdy main() 2BACTH trigger_callback() * B4kt kA
FIRust¥ & callback() °

£ Rust* £ L4t Fl @18 (Targeting callbacks to
Rust objects)

Z BT RR T — AR u%iﬁimﬁftCﬁﬁ’z PR o A BMNEFAZLE
A4 2 — AN 4FRRuUst 269 o A ZTRAREANRCES FOHEK -

X VAR i @) CJE A% 3% 3% Aﬂi‘%éﬁfﬁ‘é}# R AL B] o CE N T AMRIE X A X A8
%o 89 35 41 R BBAFRuUst AT £ o X A F &R R4 695 B A% 5] B 89 Rustax £ o

Rust/X4g :



Rust B 7 4% ¥ LIk

#[repr(C)]

struct RustObject {
a: i32,
// other members

extern "C" fn callback(target: *mut RustObject, a: 132) {
println!("I'm called from C with value {0}", a);
unsafe {
// Update the value in RustObject with the value receive
d from the callback
(*target).a = a;

#[link(name = "extlib")]
extern {
fn register_callback(target: *mut RustObject,
cb: extern fn(*mut RustObject, i132)) ->

132;
fn trigger_callback();
}
fn main() {
// Create the object that will be referenced in the callback
let mut rust_object = Box::new(RustObject { a: 5 });
unsafe {
register_callback(&mut *rust_object, callback);
trigger_callback();
}
b
CHXA :

5.9.9M30 & 4k O 428



typedef void ;
void* cb_target;
rust_callback cb;

int32_t register_callback(void* callback_target, rust_callback c
allback) {

cb_target = callback_target;

cb = callback;

return 1;

void {
cb(cb_target, 7);

}
(| —

A5 e

TEZ AT 890 F P @R — AN NERCE 0 HER R E BAERIMAT T o £ =8 69
TR S AT AR R Rust 133] 7T C X453 T Rust » A & @ Ffefik &K
C 0 B —NEARF AT o

LIS EART ACHEAEARLDAREALRTFELT c AXFFEATHIRET®
2t Rust 232 464 6915 Rl BT 4 3 R R A2 LM A SZ QR T hF - o THREIZFE
LAY ZIE G AAHI L 0 B — AT RERE AL @ (£ std::comm F) fAAAELE
6 C &AL X 4B 3| Rust 442 -

WwR-AFFFELT T — /44 Rust ik ® 5 69457k Rust st £ » AR & f£ #84- 1E =F
& Rust 3t AKX G A2 BAE K C ERAREKBINERLT - X—EATUAZ A
xt F B AT R R B P TEAE © R Fe % AR LA AR AR R AR R4 B TR A PR AR R R
1% o

4

£ extern E# link BHRETARYGMEREIE T rustc wMEHEIRA
Je o LI RARARAE T 69 B B K



Ilfooll)]
"foo", kind = "bar")]

e #[link(name

e #[link(name

XA AT » foo RRMNBBBEORAEENLT » MAEFAHBAP bar 2%
RN AEGERN «c BMAIFC Ity R A E LA

e & - #[link(name = "readline")]
e # & - #[link(name = "my_build_dependency", kind = "static")]

"CoreFoundation", kind = "framework")]

o JER - #[link(name
EBIERA LFOSXF & o

AR kind AR AAHBEIR T FRREEN LG5 X o NI A A » rust
WAFBGIET mARAME 358 (rlib/staticlib) F=& %449 (dylib/binary) © /R £ 3h
REAAER SN EERLBHINY > B X ENZETRET K o

— e 3 T ax AR A e e 4% R 89 4] F-

o —NRAMBRM - AR E ustR D it & & — L C/IC++RA > 7 IME A
EATA E—?f’?-‘f\‘ﬁﬁC/C++4'Kﬁfm /I\Jﬁia o e XAFILT o KAD LA )2ty
A libfoo.a AKJarustéLE 48 T iid #[link(name = "foo", kind =
"static")] & WA—AMRM o

TEOEMMBATMHH N » RAEFIER SO ERB T » XERE S B —
MNRAEFREZLRA LFL -

o —MNEFHIEMRM - B A%E (1% readline ) EXRZE AL LTH » T
RELBZEEQFHFIHEN o H1 ﬁ’f&ﬁ?ﬁfﬁ“f‘ﬁvé’l OLEAEN > 5 BEE (b
torlibs) R AEEFEZELE > 28 SrlibK 22 # K& B s (hde =25 UH)
B JRAEE G RAEE

FEOSX L » IR G5 AEHARF 6945 3L o

43 (Unsafe blocks)

— BB AE 0 AR RG] A R A 0I5 4 RE AT IE A R A0 R R AP unsafek P
1% R o unsafek B & R AR F AR IFSRIER L LR T MED R I o

TR H—F @ BEXH TR — MR ANRPLEIHE



unsafe fn kaboom(ptr: *const i32) -> i32 { *ptr }
AR R GBI unsafe 3P R#H unsafe HFFNM o

1 F b3k B T (Accessing foreign globals )

SMRAPIEH % — A A B TR R ATRIL H A BIRA AN TIE o A TR
T IRT VAL extern 3RF¥ M static X4&F 7 AL :

#
extern crate libc;

extern {
static rl_readline_version: libc::c_int;

fn main() {
("You have readline version {} installed.",
rl readline_version as 132);

B R RBASKINREE O RBEG LRI - ATHMIZ—5 > &3
A mut ZHERMNFKTUAEATET o



#
extern crate libc;

use std::ffi::CString;
use std::ptr;

extern {
static mut rl_prompt: *const libc::c_char;
}
fn O {
let prompt = CString::new("[my-awesome-shell] $").unwrap();
unsafe {
rl_prompt = prompt.as_ptr();
("{:?}", rl_prompt);
rl _prompt = ptr::null();
}
}

&S static mut TENM AR LALLM > G ERE - 52RATLE
NRAFRRBYEE -

Sh3R 8 F 292 (Foreign calling conventions )
R INARAG G A —ACHABI » # ERustZKAE A F & CoyR A 4 2 kA A b

R EL o — NI R 0 KL Z KI5 Windows APl > & A H € 898 4 2 - Rust
RBET AN RRER AR YT Tk



#
extern crate libc;

extern "stdcall" {

fn (n: *const u8, v: *const u8) -> 1li
bc::c_int;
}
# fn 0O {1}

X TEA extern 3k o M XFWABIY L7 & A

e stdcall
e aapcs

e cdecl

e fastcall

e vectorcall B A #E T abi_vectorcall gate X &EH#MidF&%E o
e Rust

e rust-intrinsic

e system
e C
e win64

7l & P K3 5ABIAR & B B » T3t system ABITTAEAAL R A B4 1F c AL
RABIFAETEF B Az E LA R LGABI © Blde » Ex86K M L » X Fh A &1k

R stdcall ABIl e & > £x86_64 LwindowsiE fl ¢ AR 42 » ATk ¢ &iE
F e 3R FoR A RAVZATHIBFF » RATTA4E R extern "system" { ... } &L
—ANE R T AT A windows £ ZL693k » f T ARAL A x86 A 4L o

SN3R AL X Z M (Interoperability with foreign
code)
AA L #[repr(c)] BHMEATLEMIRERustiE#IR struct A B EETFEH

C 8 &3 o #[repr(c, packed)] “TVAR kot F9PEF| EHIRR R o #
[repr(C)] AL=T VA FT—AA 3 o



Rustii A 89 %4 ( Box<T> ) A FFER/AEA L L8648 - KMo
CNARGZFHAZRACNA AR S EREIE o 5] AT Bz A R% A A
FE BB EIG4T o A o ATHE R EAT THAN FF R RRRIEL S > BT A
mTRAEEZEARIGE ((* ) BARIFS TR CIKE ZH% -

MEFRFRELZIRBEAGNERE > vec #7 str B3RP T F 6 3hf8 T AFRAE
CAPle Af > FHBRZ \0 RN - wREREEZ—-AINULZEYFTHSER5C
RE o EZEA std: :ffi B P8 cString £H -

ARABEE P libc B3R EAS XA L FCArAE P 69 R T L » Rust FKilsk
# libc #= libm o

“< £ 354t 1£1L” (The "nullable pointer
optimization”)

HREHBBEXLATA null o Xa4E50 (&7 » &mut T ) » ¥4

( Box<T> ) °» fe%4&484t ( extern "abi" fn() ) ° ZAEFACH 2B » 7T
EEIGH B FAHAE R o AFA — RGP T 0 —ANZALE enum EEAANATR S K
PANEHEEIE B —NEE—ANEROTFE  FFELSTERARA c B
A — AR — A E B4 R EHE » € RIA — 14 > M B EIE 8 AR
IR —A~EF4t o IRA Option<extern "C" fn(c_int) -> c_int> T A%k
ZIL—/-C ABIF 8 7T 2 [ 4045 4F o

/£ C ¥ 18 H Rust 145

f’fTﬁEé\ﬁ?f 2% 1% Rus tRBVMET AL C FHEM - IRRHEN » FEFE

pub extern fn () -> *const u8 {
"Hello, world!\0".as_ptr()

b
# fn 0 {}

extern XA REEME CRARAY T » sRAEZ AT sh2r 1 A 49 & B —
# o no_mangle &M %X HRustéI % sm » EHEC R E i o



FFl #= panic

%1% FAIFFIet ¥ & panic! ZRETEEL o —NBMFFIZ 8 panic! £RE AT
A o 4o RAR 8 KAG 7T fEpanic » R %A —MNEARETE 0 XHpanic k& HIAE
CR#F .

use std::thread;

pub extern fn () -> 132 {
let h = thread::spawn( || {
("Oops!");
3);
match h.join() {
(L) => 1,
() => 0,
}
}
# fn O {}

& 7T opaque % M1k

Hof—ACEBREREEMRH > T AT B FEACETEZOAREYT - A £
09 7 ik A Al — A void * Sk :

void void ;
void void ;

HATT VAL ¢ _void /£ Rust P AT %€ :



#
extern crate libc;

extern "C" {
pub fn foo(arg: *mut libc::c_void);
pub fn bar(arg: *mut libc::c_void);

¥
# fn main() {}

RALEIFEY ZLEAXHT X o Af s BATT ARG EF— & o A —& C
EEAIE— struct » MR @ P AERERAE M o ARMPT L LA 5
A o XA MR opaque ° XAE—A C BT ¢

struct Foo; /* Foo is a structure, but its contents are not part
of the public interface */

struct Bar,;

void foo(struct ;

void bar(struct ;

f£ Rust ¥ » iE&ATA enum &1 A T8 opaque £ A :

pub enum Foo {}
pub enum Bar {}

extern "C" {
pub fn foo(arg: *mut Foo0);
pub fn bar(arg: *mut Bar);

b
# fn main() {3}

R —ANEATEN enum * RITGE T — MR EHI1LE) opaque R » BAE
BARE o AT EAEKNE Foo #» Bar AR XA » KT RLZ AN KRR A A
KA > FIARA AT HR RIS E bar() £3#%E— Foo #9454t o



Borrow #2 AsRef

borrow-and-asref.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

Borrow #2 AsRef #FMIEFTHI c A —MHRBFHGXTIANMMEEZLNE S o

Borrow

Borrow HHEM T S RATEMBHE T —AIELH > FELEAEEN 122
A B 245 T o KA G B SLAA o

#l4= > Hashvap H—AA T Borrow #) get 7 ik :

fn get<Q: ? >(&self, k: &Q) -> <&V>
where K: Borrow<Q>,
Q: Hash +

BNELFEFEE © k BRARMNBSSA&RN o €5 AT —4 HashMap A &894

struct HashMap<K, V, S = RandomState> {

k %% HashMap M &) key £M o ik > B—REH get() &L » KAT
A4 FEIT Borrow<Q> B1EA get() o & » KATT AR ZE— HashMap °
CiE M String 4 T AKRMNIE EEAEA &str

use std::collections: :HashMap;

let mut map = HashMap::new();
map.insert("Foo".to_string(), );

(map.get("Foo"), (&42));


https://github.com/rust-lang/rust/blob/master/src/doc/book/borrow-and-asref.md
http://doc.rust-lang.org/std/borrow/trait.Borrow.html
http://doc.rust-lang.org/std/convert/trait.AsRef.html
http://doc.rust-lang.org/std/collections/struct.HashMap.html
http://doc.rust-lang.org/std/collections/struct.HashMap.html#method.get

XARAMRAEEFTA impl Borrow<str> for String (4 String 3T
Borrow) °

HTEHER SRBZRR—ADAARAAIEAGEE > T HAHT o T &
K5 T—AEREEE > Borrow sLAEARERA T o 531 A= slice #A—MREIKRIL
B— B8 AR A &[T] KA amut [T] ° wREMNBEZTZAMFR

A > Borrow AN EE

use std::borrow::Borrow;
use std::fmt::Display;

fn <T: Borrow<i32> + Display>(a: T) {
("a is borrowed: {}", a);

let mut i = 5;

foo(&i);
foo(&nut 1i);

Z2ATHP 8 a is borrowed: 5 MR o

AsRef
AsRef JFMEA — A H A o TR RASA Ple— KA % A 5] A o B

let s = "Hello".to_string();

fn <T: <str>>(s: T) {
let slice = s.as_ref();
3
L% R ARAS 2

KMNTUAERCAN A AR SR E— XA RIMA SRR A o KA o
CATRAERR o



% Borrow LHMRABRMEFRELGMHA » A SRR — T RELEH D K
A A4 R 68 VR Rl 69 5 ] de b A e bl o

% AsRef HRMAREHIe—WEHRAFNM > fo SIRE S ZH R IHE o
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release-channels.md

commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

Rust 21 B 4l — A R 2" A R B H R A o AR ERGRE 2%
1% AR AR A B Rust i) 3T #2 2 AR & 249 o

B
Rust & 77 A 3fbi£ 42 :

o /%% (Nightly)
e xR (Beta)
o # T hE (Stable)

eI BB R E—R o BOAEM » |G T BRI A “MRIR” o 21X
o A RAMBERERERGIT c 62X » MR I A4 T IR
TRA T —ANRAE 1.x KA o

BAGRIAITRAE « TAZCANER » £R—R > AL TMK > MRXEHE o
% 1.x AAEEEE > 1.(x + 1)-beta AR » MALRE A H—HRE 1.(x
+ 2)-nightly -

HFE— AR

B R IR — A R B R R AR R AR o AR A A
FEHAA P -

R o RIBIRAARUStE S48 > RT RS BIFE AR o ARG REE  EFR
AR ARTVAME R AR Z 8 > FEIRust AL © Af » AR e e TRE » P
AT 37 69 T LR Z A0 7T RE 2B AR 69 ARG o do RARAE A T LA » AR FREAL F 52 30
HRE > AT —MRustZ A ¥ 1 & B A B BUR 3 68 B3 69 B o

BEFLER (Cl) REELSAAL


https://github.com/rust-lang/rust/blob/master/src/doc/book/release-channels.md

AR 2 M RAE A ﬁ%?&Mﬁwﬁﬁ&m% R A2 Rust Al P R85 &
AP AN REZHATMNR c XLHHELABRAR B —AF /MR F
(regression) °

A9 s A3t R AR MR ALY, F R ER T > AR RBETIANEZ—AN BN E
(R s KAV BOIEAR A 2 I L AR 33 47 4R, o

VA —A5) F > 1R % RustA2 /5 354¢ JH Travis & M X A1 8 crate » X & —/NF R %
F B o Travis & 4% L FRust » H BART AR XML A —A . travis.yml XHF
kMR PR A B RR AN

language: rust
rust:

- nightly

- beta

- stable

matrix:
allow failures:
- rust: nightly

WL EAEE o Travish 2 MR H ZAMRA » Tl R AL ABEFLRT &
KT o ROBBERRERIK o BORAME Cl A% PR LM RE » 245K E
A RHCIAGY I RRIE S my o


https://travis-ci.org/
http://docs.travis-ci.com/user/languages/rust/

TAE A AR

no-stdlib.md

commit 0394418752cd39c5da68e7e05d5a37bf5a30f0db
Rust (94 R ERE TR 2 A 69has » FEEBZXEH host 2469 S AP fety L
F a8 > M%G > o libife e FLALHA XA ZILYE > T2 > Rustdnfg
FEEE ARG ETAE o Ak RATT AR —AB M k47 Rust &A1 R 848 A 4z 4
JE ¢ #![no_std]

EEEANRBEALEIREY  FE LR & o A— s RTUAHE -

A H) #1[no_std] & > A2 =3 F U TAT o X TRA I:AE 69 E A6 e

oo 5FEXT #![no_std] ETF o

WARIE A #[start] S REAEHE G AKX C —F :


https://github.com/rust-lang/rust/blob/master/src/doc/book/no-stdlib.md
https://github.com/rust-lang/rust/blob/master/src/doc/book/using-rust-without-the-standard-library.html

Rust B 7 2X42 F LR

# #![feature(libc)]
#![feature(lang_items)]
#![feature(start)]
#![no_std]

// Pull in the system libc library for what crt0.o likely requir
es
extern crate libc;

// Entry point for this program

#[start]

fn start(_argc: isize, _argv: *const *const u8) -> isize {
0

// These functions and traits are used by the compiler, but not
// for a bare-bones hello world. These are normally
// provided by libstd.

#[lang = "eh_personality"] extern fn eh_personality() {}

#[lang = "panic_fmt"] fn panic_fmt() -> ! { loop {} }

# #[lang = "eh_unwind_resume"] extern fn rust_eh_unwind_resume()
{3

# #[no_mangle] pub extern fn rust_eh_register_frames () {}
# #[no_mangle] pub extern fn rust_eh_unregister_frames () {}
# // fn main() {} tricked you, rustdoc!

BB ERIFHIEAL main shim > RLAEA #1[no_main] A EHiAL E#ME
AB| Fr B89 4 F RGBS ENRE > RELFREFERBERIFENTL RS

5.12. 7% Az B & 443



# #!|[feature(libc)]
#![feature(lang_items)]
#![feature(start)]
#![no_std]

#![no_main]

extern crate libc;

#[no_mangle] // ensure that this symbol is called "main" in the

output
pub extern fn main(argc: i32, argv: *const *const u8) -> 132 {
0]
}
#[lang = "eh_personality"] extern fn eh_personality() {}
#[lang = "panic_fmt"] fn panic_fmt() -> ! { loop {} }
# #[lang = "eh_unwind_resume"] extern fn rust_eh_unwind_resume()
{3

# #[no_mangle] pub extern fn rust_eh_register_frames () {}
# #[no_mangle] pub extern fn rust_eh_unregister_frames () {}
# // fn main() {} tricked you, rustdoc!

B Al %% &SRB T HAT L ARG T T — 8 B% c EFHILT » T®HE
AU EEREY > TIRACHRILAETXRATHT o

FEANHF P E—/~ stack _exhausted > HZAMBARZE HFHBER o IAREK
st T o T A58 A Fo 2 % T4 2 — 2 RF] 0 FB 4o RATRE G5 5 LA LR N —
MNERT AR RIRGR » ZAFELTIEANSJE R ZAAAR L o

H =/ &% > eh_personality ° %A FR 4% m#ﬂﬁ“ﬁﬁl o Bl H k4t E] GCC
A REKLE (EFlbstd LR RRESE L) » T TRAARL AR KM
TR XN R LHEAR o mE—ANKEK > panic_fmt  LIRIF R 6945%
UL ] o

o T A ML Ry

1¢ F libcore


http://doc.rust-lang.org/std/rt/unwind/

EE SRS AETAR TN 0 BT T A6 1T LT AR AR E o

Wi E@megrtde s RN ET —AF W EFFRustAL 6 7T ATRE G o An A2 E 4R 4
TS Afn > ZXRARuStGEZ HATE R o e RAIFHEEZLFREE > ARAT
VAAE B AR T A AR B 2 AR 8 libcore ©

MO EARRTORB AL A EETHERER - 5 BROEASREHET
1 F= 2 2 RustAXAD 69 K38 9~ 3h fg o

Blde » TEA-MNTHBCREGANEZT ORI R A F LYRustE
A, o

# #![feature(libc)]
#![feature(lang_items)]
#![feature(start)]
#![feature(raw) ]
#![no_std]

extern crate libc;
use core::mem;

#[no_mangle]
pub extern fn dot_product(a: *const u32, a_len: u32,
b: *const u32, b_len: u32) -> u32 {
use core::raw::Slice;

// Convert the provided arrays into Rust slices.
// The core::raw module guarantees that the Slice
// structure has the same memory layout as a &[T]
// slice.
//
// This 1is an unsafe operation because the compiler
// cannot tell the pointers are valid.
let (a_slice, b_slice): (&[u32], &[u32]) = unsafe {
mem: :transmute ((
Slice { data: a, len: a_len as usize },
Slice { data: b, len: b_len as usize },

)
i¥


http://doc.rust-lang.org/core/

// Iterate over the slices, collecting the result

let mut ret = 0;

for (i, j) in a_slice.iter().zip(b_slice.iter()) {
ret += (*1) * (*3);

}
return ret;
3
#[lang = "panic_fmt"]

extern fn panic fmt(args: &core::fmt::Arguments,
file: &str,
line: u32) -> 1 {
loop {}

#[lang = "eh_personality"] extern fn eh_personality() {}
# #[start] fn start(argc: isize, argv: *const *const u8) -> isiz

e {0}

# #[lang = "eh_unwind_resume"] extern fn rust_eh_unwind_resume()

{3

# #[no_mangle] pub extern fn rust_eh_register_frames () {}
# #[no_mangle] pub extern fn rust_eh_unregister_frames () {}
# fn main() {}

EAFRXEA -G lang REIAHHEFFE » panic_fmt o ELMd
Iibcoreéﬁi)ﬂ)ﬂ%"iii@ﬁ@@ﬁ BT BB 2R A ELE ° panic_fmt A
%{fg é/:, /lullx '){f‘.EL gl )ﬁﬁ}%{%jﬁ/ﬁ\z\@

Eda R F R E B » B L IREMAELTRERUSY T » 15T 458
B RAwfT o B9 —3)E 5 $lde liballoc ° Alibcore3he T # 4T H € F &40 X%
B hEt s R RXIRG AR E & T A o
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nightly-rust.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

Rusti#ft T3P L4788 ¢ AL (FAMWE) » betalk o TR o TR ZH A
ERUStF LR P TR o st TRARRYGE LMY » EFHEAN AT AR T o

£ 2K RustFF L hr » ARV A rustup.sh

$ curl -s https://static.rust-lang.org/rustup.sh | sh -s -- --ch
annel=nightly

Yo RARIZ AR curl | sh 8975 £ Fac ot ARG I8 E A KA T @69 %5
B o BARALET vA R &4k AT i 2X AN A 2 KR A AR ST v AR & R AT 89 22 K Ry
A

$ curl -f -L https://static.rust-lang.org/rustup.sh -0
$ sh rustup.sh --channel=nightly

Jo EAR FIWindows ° % B3 T 83210 R E64L 2 E LRIGEITRT o

#9#,

W RFFEN > RBLTEMEARUStT (0 SAZITREYR o LFRust 2B E (R
L REIAAMBINANT ZBZEFF) c BATT@ROHFEBH K :

$ sudo /usr/ /1ib/rustlib/uninstall. sh

4o RARIE AIWindows X X G #ATZ K 6915 » THEAT .exe XM B2RB—AF
;LN o

AR =T VASEARAT Bt 4% & 37 35 47 K & & #7Rust © £ ILE XA R » 4RI 290 % & 37
Rust * B A Rustift £ X A 1.00K » 2% & AN SN A R AEAE A K69
Rust °


https://github.com/rust-lang/rust/blob/master/src/doc/book/nightly-rust.md
http://blog.rust-lang.org/2014/10/30/Stability.html
http://curlpipesh.tumblr.com
https://static.rust-lang.org/dist/rust-nightly-i686-pc-windows-gnu.exe
https://static.rust-lang.org/dist/rust-nightly-x86_64-pc-windows-gnu.exe

FAHEFRT BS—AFEA (FRFPORTAEAT? ) - —RF P58 LR L d 2 KA
TEAEATE4T curl | sudo sh BB JEH R R o AT 4o sk o RARA L3E > H4R
iE47 L SR > R AMRARAS E— U AL 47 Rust » AR &2 T 1R 8 &R fk
FF o st b RAFEGN R —AMRIFG RN o o RREREBEAEEE (KE) »Hk
BIVAT SCAS o IR AL i Rust R FH B 7 =3 % LT 4 o

5K > BAEBRIET T BN FS

e Windows (7, 8, Server 2008 R2)
e Linux (2.6.18 or later, various distributions), x86 and x86-64
e OSX 10.7 (Lion) or greater, x86 and x86-64

Rust EMAEFE#HITT S Z2NRK > 2R —%EMFE > thdeAndroid ° i
AT T A S MR IR > A T HEE F LA o

®J& » % TWindows ° Rusti¥WindowsE % % —%&F & % & # » T~ 52E o
Windows # & & AR 55 35 % A Linux/OS XAR 24F - M EAXEE | wRAFHILE T
AETAET » XAE—Abug e WwRIMRAET » HiLHFol o ET— R IA A
Windows T #47 T MiX » st L e F & —# -

o RAR 2 K Rust » MR XA4T - —4Shell » REH A :

$ rustc --version

PR %A B RS 0 IR Bhashfl » =R 30 A fedlg 22 0 1)

rustc .0-nightly (f11f3e7ba -01-04) (built -01-06)

o BAREE T 0 MARUStE R EH £ | b m FEFE |

fo RAR B BT 2 484% > A IR T RBA By 09 37 o 5k 8 % 69 28 ) Mibbiti7 9]
Rust IRC#1 18 irc.mozilla.org o & & L@ 6943 - 4R3% T L5 3 ©Rustaceans ( f
¥ 3% 2 A Ruster @) ¥ X » KA1 H BIR o € 89367 A the /r/rust subredditfe
Stack Overflow °


https://github.com/rust-lang/rust#building-from-source
http://www.rust-lang.org/install.html
http://chat.mibbit.com/?server=irc.mozilla.org&channel=%23rust
irc://irc.mozilla.org/#rust
http://www.reddit.com/r/rust
http://stackoverflow.com/questions/tagged/rust

Ya ik & 36 T

compiler-plugins.md
commit 1430a3500076ad504a0b30be77fd2ad4468ea769

AL
ruste T B A BES > RGN P RO ER R ALBEEQTH > bl
OB EYT Ko lintlk &5 o

— NG AT AR IHFO R RAE rustc FEMY EEGEM (registrar) & E by —
N BEOEM - HECORKMATUEM #1[plugin(...)] BHERERIANY & -
& Frustcplugin LA k RIE % X T & sUFe E BIGH 69 hUH] o

R BMAEEE > #1[plugin(foo(... args ...))] &5 HF R
W rustc B F A o wi1MiER é‘%ﬂ‘s‘ﬁ‘ﬁﬁ Registry args7 i% °

BERREEHFENF > —AEHRZABTE #1 [plugin] @ RiBE extern

crate kA& M o 3 —NIEMH 2% libsyntax 47 librustc Aw AF|4REY 6% 4869
RIP o AR ERAEF Lot ihERAEKNE R — N6

£ o plugin_as_library lintai & &z m o

WE A ZFFHE R eNa T ety » SRS AHE SRR Z1E
8 macro_rules! & 3 Rust K454~

& kY &

TR $# 5%k P B Rust 89385 o — B XY REIFZHR o w15 L%
8GR 7k —AE 0 TP BT AT BERUSHR D J2 % Bt B AR 12 5 34T 8 o

IERMNE—AEIT F LTI Hroman _numerals.rs °

extern crate syntax,


https://github.com/rust-lang/rust/blob/master/src/doc/book/compiler-plugins.md
http://doc.rust-lang.org/rustc/plugin/
http://doc.rust-lang.org/rustc/plugin/registry/struct.Registry.html#method.args
http://doc.rust-lang.org/syntax/ast/
https://github.com/rust-lang/rust/blob/master/src/test/auxiliary/roman_numerals.rs

extern crate rustc;
extern crate rustc_plugin;

use syntax::codemap: :Span;

use syntax::parse::token;

use syntax::ast::TokenTree;

use syntax::ext::base::{ExtCtxt, MacResult, DummyResult, MacEage
r};

use syntax::ext::build::AstBuilder; // trait for expr_usize

use rustc_plugin: :Registry;

fn expand_rn(cx: &mut ExtCtxt, sp: Span, args: &[TokenTree])
-> <MacResult + 'static> {

static NUMERALS: &'static [(&'static str, usize)] = &[

("M", ), ("cM", 960), ("D", 560), ("CD", 400),
(e, ), ("Xc", 90), ("L", 50), ("XL", 40),
("X", ), ("IX", 9), ("V', 5), ("IV', 4),
("1, )1;

if args.len() != {
cx.span_err(

Sp,
& ("argument should be a single identifier, bu

t got {} arguments", args.len()));
return DummyResult::any(sp);

let text = match args[0] {
TokenTree: :Token(_, token::Ident(s, _)) => s.to_string()

_ = {
cx.span_err(sp, "argument should be a single identif
ier");
return DummyResult::any(sp);
¥
Iy

let mut text = &*text;
let mut total = 0O;



while !text.is_empty() {
match NUMERALS.iter().find(|&&(rn, _)| text.starts_with(

rn)) {
(&(rn, val)) => {
total += val;
text = &text[rn.len()..];

}
:>{
cx.span_err(sp, "invalid Roman numeral');
return DummyResult::any(sp);
}

MacEager::expr(cx.expr_usize(sp, total))

b

pub fn (reg: &mut Registry) {
reg.register_macro("rn'", expand_rn);

¥

KM TABRECEAREEA rni()

fn 0 {
(rn! (MMXV), );

5—-A@#8 fn(astr) -> u32 KAyt #A ¢

o (EFRAARY) HHA K &L ik
o AT UEALJE Y iF BT AT
o TN A AEBR TR BT AH K A AEFTHIB LB R LA % o



T BRI ART R LFH 0 Xderive B LB RAB G K - &
# Registry::register_syntax_extensionf=SyntaxExtension enum ° 3t T £ 8 &6 %
%17 » &&regex_macros °

RTH5E
XERAE— TR I T e
77T A4E A syntax:parse k%105 A4 14 Rk XXM £ Z L89B %TE

fn expand foo(cx: &mut ExtCtxt, sp: Span, args: &[TokenTree])
-> <MacResult+'static> {

let mut parser = cx.new_parser_from_tts(args);

let expr: P<Expr> = parser.parse_expr();

F Flibsyntax AT & AL & 45AR — A ARAT AR Ak R Ak Ao A TAF 89 BT o

G AR ARAT BT A 89Span » AME B 4T 89 4R E444% o AR T A Spanned & B4R 89 B & %%
YELEH o

B ExtCixt::span_fatal#§ & s Bp 25k 4715 o 48 R 3F R A ExtCixt:ispan_errff & &
DummyResult » ZHREFETALLEFKRIE % #i% o

AT AT R T ARX 9B AR AR BH4E Alspan notef=
syntax::print::pprust::*_to_string °

@894 F4% A AstBuilder::expr usize® &£ T — L@ F 4 - 154 —

A~ AstBuilder AFMHE89#1shikdE 0 libsyntax R T —ANEG| A 2 EE - €
FRA A FLIEFLEN - Rin » BEK X FZRN—AMEH —NEEIEE 9K
A R BYEF A B & & o

Lintid& 4

T ALY ERust Lint A sl 1% 56 R R A B s 0 RAB R A& » 224 5% o TS
A sro/test/auxiliary/lint_plugin testrsk 7 — MR EGHF » ENERZ TR EH

7NN B


http://doc.rust-lang.org/reference.html#derive
http://doc.rust-lang.org/rustc/plugin/registry/struct.Registry.html#method.register_syntax_extension
http://doc.rust-lang.org/syntax/ext/base/enum.SyntaxExtension.html
https://github.com/rust-lang/regex/blob/master/regex_macros/src/lib.rs
http://doc.rust-lang.org/syntax/parse/
https://github.com/rust-lang/rust/blob/master/src/libsyntax/parse/parser.rs
http://doc.rust-lang.org/syntax/codemap/struct.Span.html
http://doc.rust-lang.org/syntax/codemap/struct.Spanned.html
http://doc.rust-lang.org/syntax/ext/base/struct.ExtCtxt.html#method.span_fatal
http://doc.rust-lang.org/syntax/ext/base/struct.ExtCtxt.html#method.span_err
http://doc.rust-lang.org/syntax/ext/base/struct.DummyResult.html
http://doc.rust-lang.org/syntax/ext/base/struct.ExtCtxt.html#method.span_note
http://doc.rust-lang.org/syntax/print/pprust/#functions
http://doc.rust-lang.org/syntax/ext/build/trait.AstBuilder.html#tymethod.expr_usize
http://doc.rust-lang.org/syntax/ext/quote/
http://doc.rust-lang.org/reference.html#lint-check-attributes
https://github.com/rust-lang/rust/blob/master/src/test/auxiliary/lint_plugin_test.rs

#![feature(plugin_registrar)]
#![feature(box_syntax, rustc_private)]

extern crate syntax;

// Load rustc as a plugin to get macros
#[macro_use]

extern crate rustc;

extern crate rustc_plugin;

use rustc::lint::{EarlyContext, LintContext, LintPass, EarlylLint
Pass,
EarlyLintPassObject, LintArray};
use rustc_plugin: :Registry;
use syntax::ast,

declare_lint!(TEST_LINT, Warn, "Warn about items named 'lintme'"

);
struct Pass;
impl LintPass for Pass {

fn get lints(&self) -> LintArray {
lint_array! (TEST_LINT)

impl EarlyLintPass for Pass {
fn check item(&mut self, cx: &EarlyContext, it: &ast::Item)

{
if it.ident.name.as_str() == "lintme" {
cx.span_lint(TEST_LINT, it.span, "item is named 'lin
tme'");
¥
¥
¥

#[plugin_registrar]
pub fn plugin_registrar(reg: &mut Registry) {



reg.register_early lint pass(box Pass as EarlylLintPassObject

):

AR 2 AR IZHF 0 AKAG

n O {3
AR

foo.rs:4:1: 4:16 warning: item is named 'lintme', #[warn(test_1i
nt)] on by default
foo.rs:4 fn lintme() { }

Lintd& 4 69 2844 7

o — /R %A declare_lint! AM » BE LT Lint&4

o —MRRAKlntie &P EOAARS (ERMNOBITF » BA)

o —~NEATHiMibEHENEETENLNtPassEI o —ANEFEY LintPass T
et 2 ANFRE) Lint A span_lint ° R BNAE R
Rl get_lints 7 k#ATIEM o

Lintd 2 A& %®wp » AR ECNETERIFORD > o XA{Z BT A
89 o rustc B9 M ZElntSlintiE e A 4a B 6y a4 » IR T e fTi5 9 R A4S &
89145 F o

WG E L E9IE KA R A B A Gt AR e ] 0 Ble o [#
[allow(test_lint)]] * -A test-lint o XEARIEAFRA
T declare lint! #9% —1M45% > 23 5F Y K I Eftr hibdk o

R VAE4T rustc -W help foo.rs kLA ElntZ| & &£ EA rustc Pide > 646
W foo.rs M EGEH o


http://doc.rust-lang.org/rustc/lint/struct.Lint.html
http://doc.rust-lang.org/rustc/lint/trait.LintPass.html
https://github.com/rust-lang/rust/blob/master/src/librustc/lint/builtin.rs
http://doc.rust-lang.org/reference.html#lint-check-attributes

AN B IC 4

inline-assembly.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

M)
Gl

AT MSH R B B Ao A B R o AR VT A6 A% H 444 CPU ° Rust it asm!
X ABKIC % - &k Kk L5 GCC = Clang A8 4L :

asm! (assembly template
: output operands
: ilnput operands
: clobbers
: options

)i

T asm 894 R & £ aeidd (FRELEA Lt #1[feature(asm)] kAW
R) HEIRELFREFE unsafe P

EE X EE| T4 T x86/x86-64 L% 0 T FTH FEAE XA o

LY AR AR

assembly template Z"B—F B854 Lol A RMEFHE (LT " )


https://github.com/rust-lang/rust/blob/master/src/doc/book/inline-assembly.md

Rust B 7 242 P Uk

#![feature(asm)]

#[cfg(any(target_arch = '"x86", target_arch = "x86_64"))]
fn foo() {
unsafe {
asm! ("NOP'");

// other platforms
#[cfg(not(any(target_arch = "x86", target_arch = "x86_64")))]
fn foo() { 7* ... */ }

fn main() {
/] ...
foo();
/] ...
}

( feature(asm) #= #[cfg] MILAEFFLEIEH B - )

BB AR BEFERARRT &N » Adde RAREE % EA1699%
R sb e b AR E 8

# #![feature(asm)]

# #[cfg(any(target_arch = "x86", target_arch = "x86_64"))]
# fn main() { unsafe {

asm! ("xor %eax, %eax"

: "{eax}"
)i
# 1} }

HEREFRLEXAE :

6.2. A BK L % 456



#

#

# fn main() { unsafe {

asm! ("xor %eax, %eax" ::: "{eax}");

#1}

BAF

Aol BRI RARA AR 894 X 0 "constraints1"(expri),
"constraints2"(expr2), ..." ° MEHBHERERINLALT L EME > RITE K
KA

#
#
fn add(a: 132, b: i32) -> i32 {
let c: 132;
unsafe {
asm!("add $2, $0"
: "=r"(c)
: "e"(a), "r'"(b)
);

b
#

# fn add(a: 132, b: 132) -> 132 { a + b }

fn main() {

(add(z, )/ )
b

o RARALE X IR QR R BRRAEGERANEEE LA LR
5} ARBRGISRRERG KD o REFEFRE QBT ZRA NG » X
TRARIAF 75 B AR E R



#

#

# unsafe fn (port: ul6) -> u8 {

let result: us8;

asm!("in %dx, %al" : "={al}"(result) : "{dx}"(port));
result

# }

% % (Clobbers)

— WIS FE B TRRGA TR M » TABRIMER B E9] A KLV Ri1FS
T BB R BA X LT H R GELR XL o

#
#
# fn () { unsafe {

asm! ("mov $$0x200, %eax" :

"{eax}");
# 1}
MAFRHEEEREARETEN LA AR EC2ALIAEGRBBALTT o A

oo AT R AL R 69 5 52 %R X R E XM g o

o RICRERTREBREFTHEE cc WEREBREZFTHINE » »RILAHEFEETA
# > memory HLEZAKIEE o

#% (Options)

,E]

G —3% > options & Rust 4FH 8y o #& X & ﬁi rrat A RFH S kA

(b
B :"foo", "bar", "baz" ) ° EHMA RN Ii] % L 4 09 30 SME 8L
Al A% RA :

1. volatile - #8 % T gcc/clang 8 __asm__ _ volatile  (...)
2. alignstack - % T 8938 & F E ARG T 7 Xt F (4 » SSE) H B E A%
Wi B3GR T AR F AR



3. intel - 12 F intel & % @ 1 & KN 69 AT&T &%

# #![feature(asm)]

# #[cfg(any(target_arch = "x86", target_arch = "x86_64"))]
# fn main() {

let result: 132;

unsafe {
asm!("mov eax, 2" : "={eax}"(result) : : : "intel")
3
println!("eax is currently {}", result);
# }
25158

BAT asm! A9 EIL—ANLLVMA FKIL % &k A 09 BLIESRE o AT A R PR A4 89 1
WA T R R AT RS » REFMANE LA o


http://llvm.org/docs/LangRef.html#inline-assembler-expressions
http://llvm.org/docs/LangRef.html#inline-assembler-expressions

A H)fg
intrinsics.md

commit 024aa9a345e92aa1926517c4d9b16bd83e74¢c10d

E2EBRASRBLEKEE-ANARBEHED » HEHAE LT libcore 0 @
TAEBEE R RIES B FOIDRE o

A% FFl 2R FAEN » A48 rust-intrinsic ABIl e #l4e » e R 2
— AR ETX o 2B AERXAE transmute ° FFRBRRAITHEGIE4 T
B AR A B B R

#![feature(intrinsics)]
# fn main() {}

extern "rust-intrinsic" {
fn transmute<T, U>(x: T) -> U;

fn offset<T>(dst: *const T, offset: isize) -> *const T;

REE FFl 23 —# » €418 & unsafe #J


https://github.com/rust-lang/rust/blob/master/src/doc/book/intrinsics.md

-

lang-items.md

commit 464cdff102993ff1900eebbf65209e0a3c0be0dS

EE D IETMAT BRUStZ AT crate it > HFACHA G A —NTRB T
T o ZPAE B HF XA crate M AL LA THRRA o

rustc RIFEREA — L TIHEANRE > LR > DRI ZRBAHEZTH > @2
AEFEIE > AL —PMEROFRCERREFSCHL  c IMFILE #
[lang="..."] BMHEBA RN ... LHKELFGBZTR -

B4 > Box HHEFEAMNEZT A — M TR > —AATHER - TEE K

AR )FAE ] Box BIEBEHRITHASE > @ malloc A2 free

#![feature(lang_items, box_syntax, start, libc)]
#![no_std]

extern crate libc;
extern {
fn abort() -> !;
#[lang = "owned_box"]
pub struct Box<T>(*mut T);
#[lang = "exchange_malloc"]
unsafe fn allocate(size: usize, _align: usize) -> *mut u8 {

let p = libc::malloc(size as libc::size_t) as *mut u8;

// malloc failed

if p as usize == 0 {
abort();

¥

p


https://github.com/rust-lang/rust/blob/master/src/doc/book/lang-items.md

unsafe fn deallocate(ptr: *mut u8, _size: usize, _align: usize)

{

libc::free(ptr as *mut libc::c_void)

fn main(argc: isize, argv: *const *const u8) -> isize {
let x = box 1;

b
extern fn eh_personality() {}
fn panic_fmt() -> ! { loop {} }
# extern fn rust_eh_unwind_resume()
{;
# pub extern fn rust_eh_register_frames () {}
# pub extern fn rust_eh_unregister_frames () {}

Z7% abort é@fijﬂ : exchange_malloc &3 HBERE —AH K 6948 4 » ATA
FRAENRBITEE

L BB T MR Ak 45

o MMM EREFA: == » < B30 ( * ) F + FEFHAT2g4FMR
#AE S AArE s E@4N5 5 A eq 0 ord 0 deref # add
BT A — AL E . eh_personality ° fail #» fail_bounds_checks &
el

o std::marker TR RARAFRE LM M ¢ send ° sync ## copy °

e std::marker F#ARIE LMo TALIE T

g

& © covariant_type #7 contravariant_lifetime %

BT HRFEREN R Blhe s e RIRAEAA L Box MK ZALET
L exchange_malloc ## exchange_free # &%k o rustc £— MK EFEML
H A B 6K AR HARATIR M F AR B0 A AR — AR R o
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advanced-linking.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

Rust 9% R4t M XEAPYZ TR CENERT » AT LI F S AL MEZTTAH
BT R b b2t Rust RIRGRAE G R B L LR EEH o

AR

X ERAH — AT kR4 rustc W AT B T LHEHE 0 Xk link_args B o
BEANBEAER T extern 3hA/T L * AMMHN §FRAELEZERGREIRE o —
SR

extern {}
# fn main() {}

EEIMALEZANARIEBAL feature(link_args) gate XJE H A € H T A& — AN
e ATHEAE 8 7k o B AT rustc M shell AR A%t9EES (KREHAL

& gcc * MSVC & link.exe ) » BTulME R B ohegap S AT R LA TATE » 7
H—ZAKZTAT o 4 5k rustc T AL A LLVM A 3483 R £ & A —

%k link_args LZREELT o KT A& rustc #%# -C link-args H % kR
#7 link_args &ML FIAF690R ©

PR AR R B4 R ZA B > WA —ANFEXE [link(...)] BHEAEA
T extern o

A hkiE

HAMBENRRQEOEMA T EE M b e 342 » IR REMEN 2R AL ARG F
B B ISR & B R AR 69 B T o 4b Rust #91R M BRIAAR & 3 S a4 09 IAFART
Mg ARel e — 2w Em A EE%E Ruste R » RAE (#]


https://github.com/rust-lang/rust/blob/master/src/doc/book/advanced-linking.md

4o 5 1libc A= libm ) B F T A4 > R AT MEFRA A4 o

HERX-—ANFEFERBATFEHRA--£A—-LFE L BEBETRRARLZLTA
By | AR BARAR A AR 3% 09 F & 89 Rk 4 — AR A B IR o

Linux

& Linux & Rust #2 3 iA 2454 A 409 1libc AR — R H bt & o (kKN HFH—
1# B GCC #= glibc #9 64 1% Linux ( B 74 ik Linux L& % W89 libc ) #94)
¥ :

$ mkdir musldist

$ PREFIX=$%( )/musldist

$

$

$ curl -0 http://www.musl-libc.org/releases/musl- .10.tar.gz
$ tar xf musl- .10.tar.gz

$ musl- .10/

musl- . $ ./configure --disable-shared --prefix=$PREFIX
musl- . $ make

musl- . $ make install

musl- . $

$ du -h musldist/lib/libc.a
M musldist/1lib/1libc.a

$

$

$ curl -0 http://1llvm.org/releases/ .0/11vm- .0.src.tar.xz

$ tar xf 1llvm- .0.src.tar.xz

$ 1lvm- .0.src/projects/

1lvm- .0.src/projects $ curl http://llvm.org/releases/ .0/11
bunwind - .0.src.tar.xz | tar xJf -

1lvm- .0.src/projects $ mv libunwind- .0.src libunwind

1lvm- .0.src/projects $ mkdir libunwind/build

1lvm- .0.src/projects $ libunwind/build

1lvm- .0.src/projects/libunwind/build $ cmake -DLLVM_PATH=../.
./ .. -DLIBUNWIND_ENABLE_SHARED=

1lvm- .0.src/projects/libunwind/build $ make

1lvm- .0.src/projects/libunwind/build $ cp lib/libunwind.a $PR

EFIX/1ib/



1lvm- .0.src/projects/libunwind/build $ oSS
$ du -h musldist/lib/libunwind.a
K musldist/lib/1libunwind.a

$

$

$ git https://github.com/rust-lang/rust.git muslrust
$ muslrust

muslrust $ ./configure --target=x86_64-unknown-linux-musl --musl
-root=$PREFIX --prefix=$PREFIX
muslrust $ make
muslrust $ make install
muslrust $
$ du -h musldist/bin/rustc
K musldist/bin/rustc

REBRAT—NRMAT musl @Rust ! AAXRMNAT —AHB LGB X SRMNE
RHBATC R RATF R ARKAN ) R LAENR KB =& 5 A= B 78 609 &

$ PATH=$PREFIX/bin:$PATH

$ LD_LIBRARY_PATH=$PREFIX/1lib:$LD_LIBRARY_PATH
TEEATK—TF |

$ "fn main() { println!("hi!"),; panic!("failed"); }' > exam

ple.rs

$ rustc --target=x86_64-unknown-linux-musl example.rs
$ 1ldd example
not a dynamic executable
$ ./example
hi!

thread '<main>' panicked at 'failed', example.rs:

AT | AR =3 ) SR IT A3 N3] LT AT A A8 48 Bl 42 69 Linux dLs B R
[ 69 3B 4T o

cargo build ¥AH --target LR ATARALALH € kK EF 694 AR 49 crate ©
AR AR AL E B IR 69 R A E 5] musl o EARTTAEEIER| AT o
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benchmark-tests.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

Rust 40 L& A LMK » & T AR XA 69 AE o 1E&KA14E src/lib.rs &R
#O(AIER)

extern crate test;

pub fn add_two(a: i32) -> i32 {

a +
}
mod tests {

use super::*;

use test::Bencher;

fn it_works() {

(4, add_two(2));
}
fn bench_add_two(b: &mut Bencher) {
b.iter (|| add_two(2));

}

}

ZE test Mt gater BERAATREANTHEETIHE -

EAMF AT test crate’ €A T s R AEMKL L o ENLE LT —MFH &
¥ > A bench B o §—f&RHFALZOMKTE » LAEMNKA —4A &mut
Bencher %% o Bencher T —/ iter 7k » CHERK—IHE - INMHEE


https://github.com/rust-lang/rust/blob/master/src/doc/book/benchmark-tests.md

A R ATAB T M X G ARAG o

FATT VLA cargo bench skiE4TAAMK :

$ cargo bench
Compiling adder vO. (file:///home/steve/tmp/adder)
Running target/release/adder-91b3e234d4ed382a

running tests

tests::it_works ... ignored
tests::bench_add_two ... bench: ns/iter (+/- 0)
result: ok. passed; failed; ignored; measured

HATEG JE I AN XA AL B o AR F S X I cargo bench b cargo test L# 8
B A @ K o 3X 5% H ARustS % R BATRATEG KA MK » KRG BAF-F 1A o B4 KA
B R AT JEH Y a9aRME 0 RAALF T 1 ns/iter (+/- 0) ° FHEBATH A&
kg MXE A B £ o

Y B AR MR A 2L

o Jemit KT iter PAIRZ I » RIMRAZMKEGIFR 5 HEANE

o HRAERBITAMT FIHHEFR > FEE XA AERE

o PRI HF XA FEH (idempotent) » EAEMKrunner T fE & % KiE4T
g

o ﬁﬁﬁ% iter AIRA f4E MBIk o AR MR 2B 4T 69 R B B B AR B T AR

&0y - PF R LR B 4 R

o%ﬁlwrﬁ%ﬁﬁﬁﬁ%lﬁ’ﬁﬁ?ﬂ%%ﬁMﬁ%%iﬁﬁ%%m(ﬁ

)

Gocha : 1t

Bk MR 5 — AR MR ¢ A T%t%&%%&WﬁTbﬁ%m 53
BP0 5 0 5 R R AR RV Z MR T o B0 R > B E T — &
THE R Y o AR A o



extern crate test;
use test::Bencher;

fn bench_xor_1000_ints(b: &mut Bencher) {

b.iter (]| {
(0.. ).fold(®, |old, new| old A new);
1)
}
1334 T %

running 1 test
test bench_xor_1000_ints ... bench: ® ns/iter (+/- 0)

test result: ok. 0@ passed; 0 failed; 0 ignored; 1 measured

KEAAMXRETERERMN ZERBPZARA  ZR4EHS iter YA ETUARE
— AN B RFRICB AAZRAAFARE TR EANATEIRS - X
VRS @Bl Eg b.iter A :

# struct X;

# impl X { fn iter<T, F>(&self, _: F) where F: () >T {} }
let b = X;
b.iter(|| {
// note lack of ;" (could also use an explicit ‘return’).
(0.. ).fold(®, |old, new| old A new)
1)
J E—
B2 H—ANwIFLARMAE test::black_box & BAEELKIAS

A
& ARG XAFRBA EFH IEATAT S B 89 S 4 o



extern crate test,

# fn main() {
# struct X,
# impl X { fn iter<T, F>(&self, _: F) where F: () ->T {3} }
let b = X;
b.iter(|| {
let n = test::black_box( );

(0..n).fold(o, |a, b| a A b)
1)
# }

(| —

L A A gy R RS A o BT ME R T IE T R o AT KRR TR
i 3t A AR 3% R RN BN T 4E ()40 @ black_box(&huge_struct) ) o

AT b B AEAT — A 45 BT PR Ao T AR OR X 4

running 1 test
test bench_xor_1000_ints ... bench: 131 ns/iter (+/- 3)

test result: ok. O passed; 0 failed; 0 ignored; 1 measured

Ao BpARAE R T Bl A A RAL B & T A2 61 091 SUT A5 2R A 4] o
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box-syntax-and-patterns.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

B A —4 T 98| Box M7 iAkAME Box::inew # ik o AT A —MEK
ICEe P A2 E M — A Box ° A4 H) box X*4EF T AR kG| ZEFMHH Box o
TaL—ANAF

#![feature(box_syntax, box_patterns)]

fn main() {
let b = Some(box 5);
match b {
Some(box n) if n < 0 => {
println!("Box contains negative number {}", n);
3
some(box n) if n >= 0 => {
println!("Box contains non-negative number {}", n);

iy
None => {

println!("No box");
iy

_ => unreachable! ()

EFZX LA B AT BAE box_syntax (FEAEIZ) o box_patterns (H#f=
BAILE) gate )6 B A CHiBAERRTEHRAKE -

R ] 35 4t

LRSS HIAANIES T » RGBT ARG —AMIG4 KB 2 N KGEIELEH - 5]
fa :


https://github.com/rust-lang/rust/blob/master/src/doc/book/box-syntax-and-patterns.md

struct BigStruct {
one: 132,
two: 132,

one_hundred: 132,

}
fn (x: <BigStruct>) -> <BigStruct> {
Box: :new(*x)
}
fn O {
let x = Box::new(BigStruct {
one: 1,
two: 2,
one_hundred: ,
1)
let y = foo(x);
}

ZhARIEE N RRFHENT N84 R REAM R
T BigStruct #9—&A int 44 °

@& Rust PHI—MRER cHR » BHE



struct BigStruct {
one: 132,
two: 132,

one_hundred: 132,

}
fn (x: <BigStruct>) -> BigStruct {
*X
}
fn O {
let x = Box::new(BigStruct {
one: 1,
two: 2,
one_hundred: ,
1)
let y: <BigStruct> = box foo(x);
3

R T AmAE R AT IR T RAF T R 7GR

RTREINAZLERNFRREZGHER : BRI —MERE D LisCEMA ? R
A ETRAR L RTAG 9D ?Rust 2/F R - LEHFZAHEN o main AEH SR
TR ER 5 6 foo fFE—MEEMAFEN x » KB foo B Box<T> ¥F
B NEIE -

ARREZNAL LA ¢ RE G4 & Mk RF BRACIR R o AR R
FEMNEELefTR AR o
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slice-patterns.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

o AR LE— AN R REkm Bt > AR slice_patterns FHafEH &

#![feature(slice_patterns)]

fn main() {
let v = vec!["match_this", "1"];

match &v[..] {
["match_this",

s {}", second),

- = {}L

second] => println!("The second element i

advanced_slice_patterns gate ibfR4E M .. ZALE— Ny k694 X IR B F 4E
BRARA—R WmRE .. ZAA—

BREHAE o INMREA A —AMNET G FA RS
MFIRFF R EBFTENRANL T L o fildo


https://github.com/rust-lang/rust/blob/master/src/doc/book/slice-patterns.md

#![feature(advanced_slice_patterns, slice_patterns)]

fn is_symmetric(list: &[u32]) -> bool {
match list {
[1 | [.] => true,
[x, inside.., y] if x ==y => is_symmetric(inside),
_ => false

fn main() {
let sym = &[0, 1, 4, 2, 4, 1, 0];
assert!(is_symmetric(sym));

let not_sym = &[0, 1, 7, 2, 4, 1, 0];
assert!(!is_symmetric(not_sym));
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associated-constants.md
commit 024aa9a345e92aa1926517c4d9b16bd83e74¢c10d

@it associated consts Pt RGERIBFETUETL T E ¢

#![feature(associated_consts)]

trait Foo {
const ID: i32;

impl Foo for 132 {
const ID: i32 = 1;

fn main() {
assert_eq!(1, i32::1ID);

24T Foo B LARSLM T L ID » I L BYTE ¢

#![feature(associated_consts)]

trait Foo {
const ID: 132;

impl Foo for 132 {
b

>
I
o

6.10. B % = 475


https://github.com/rust-lang/rust/blob/master/src/doc/book/associated-constants.md

error: not all trait items implemented, missing: "ID [E0046]
impl Foo for 132 {

}

AT VA E I, — AR

trait Foo {
const ID: i32 = 1;

impl Foo for 132 {
¥

impl Foo for i64 {

const ID: i32 = 5;
¥
fn main() {
(1, 132::ID);
(5, 164::ID);
}

Yo fRAT I » B2 Foo B » ARTUAAREHE (RKEFE) » 44 i32 & - 25
CH e ARIAE o s A i64 B » RN T A LA 8 TG T L o

ABEFEHAT—TBXBFEL—/trait £ o — struct 8 impl 3R enum &

=

AT -

struct Foo;

impl Foo {
const FOO: u32 = 3;
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custom-allocators.md
commit 6ba952020fbc91bad64be1ea0650bfba52e6aab4

DA BT AR T B E o FEEK Rust BkA R K€ RHEF AR L
AB A TALE o fik B0l B AT AT Rk M b B TR 845
HBe s o %t B AARMERFC 1183 73X E &A1 2 FARAT R IR B T o9 9B & 7
iEiTAe Kk o

ZRIN B 25

mIFEXRBAAFANKIASES ¢ alloc_system # alloc_jemalloc (HKd—
A AzF & AA jemalloc) ° 4 Fe K L EF 49 Rust crate 7 &8 5 oo fE
A %59 routine 89 £ 3L o Az & I RBALAR AR — AN RiE > MBRFERXAERIF

BPARIB AR = A 694 i XA e @A A BB o

iER T AN =B UHKIASMEA alloc_jemalloc (4R T HAgE) o £3X
MEATRIFEERNT —7 0 NERE T RAEHGA G AR RE - Rk ER
BTRESRBEBETURRLRIFS o

HAEFFEE > R KiIAMEA alloc_system ° X E Rust il % & X025
B“BARFE LT EARERTRAE RGBS GEF - Ake Koy Tizk
APl (%142 > malloc ## free ) kRBFBHAH -

Sk S VS

BARBIEERINGBERRSTH AL RS > LEFEEZIHNHLN T @ - BE%
FEXTRAMATREGZFETAREOATHBEINNZ 5B E FI


https://github.com/rust-lang/rust/blob/master/src/doc/book/custom-allocators.md
https://github.com/rust-lang/rfcs/blob/master/text/1183-swap-out-jemalloc.md

#![feature(alloc_system) ]
extern crate alloc_system;

fn main() {
let a = Box::new(4); // allocates from the system allocator
println!("{}", a);

A2 AN T A B9 =3 ) U R 2 BRI AR 3] jemalloc AR T A %S B
£ o FEAR—NKIEA jemalloc 8950 & & T A5 MK, -

#![feature(alloc_jemalloc)]
#![crate_type = "dylib"]

extern crate alloc_jemalloc;

pub fn foo() {
let a = Box::new(4); // allocates from jemalloc
println!("{}", a);

}

# fn main() {3}

BE—NE TSRS

A ZE jemalloc 5§ A A9 BB A BB AT G FR—NH09 B Z LS
Bl o IAEAMRZHRERATEALT HEE APl (Fl4e

5 alloc_system ## alloc_jemallo #8F]) & crate o fE A —ABIF » L &RA1A
A — A 8GF4 B B4 A alloc_system RRA :

# // only needed for rustdoc --test down below

# #![feature(lang_items)]

// The compiler needs to be instructed that this crate is an all
ocator in order

// to realize that when this is linked in another allocator like
jemalloc should

// not be linked in



Rust B 7 %42 P LR

#![feature(allocator)]
#![allocator]

// Allocators are not allowed to depend on the standard library
which in turn

// requires an allocator in order to avoid circular dependencies
. This crate,

// however, can use all of libcore.

#![no_std]

// Let's give a unique name to our custom allocator
#![crate_name = "my_allocator"]
#![crate_type = "rlib"]

// Our system allocator will use the in-tree libc crate for FFI
bindings. Note

// that currently the external (crates.io) libc cannot be used b
ecause it links

// to the standard library (e.g. "#![no_std] isn't stable yet),
so that's why

// this specifically requires the in-tree version.

#![feature(libc)]

extern crate libc;

// Listed below are the five allocation functions currently requ
ired by custom

// allocators. Their signatures and symbol names are not current
ly typechecked

// by the compiler, but this is a future extension and are requi
red to match

// what is found below.

//

// Note that the standard "malloc”™ and ‘realloc™ functions do no
t provide a way

// to communicate alignment so this implementation would need to
be improved

// with respect to alignment in that aspect.

#[no_mangle]
pub extern fn __rust_allocate(size: usize, _align: usize) -> *mut

6.11. 8 XL ANAFEE 479
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u8 {
unsafe { libc::malloc(size as libc::size_t) as *mut u8 }

#[no_mangle]
pub extern fn _ rust_deallocate(ptr: *mut u8, _old_size: usize,
_align: usize) {

unsafe { libc::free(ptr as *mut libc::c_void) }

#[no_mangle]
pub extern fn _ rust_reallocate(ptr: *mut u8, _old_size: usize,
size: usize,
_align: usize) -> *mut u8 {
unsafe {
libc::realloc(ptr as *mut libc::c_void, size as libc::si
ze_t) as *mut u8

}

#[no_mangle]
pub extern fn _ rust_reallocate_inplace(_ptr: *mut u8, old_size:
usize,
_Size: usize, _align: us
ize) -> usize {
old_size // this api is not supported by libc

#[no_mangle]
pub extern fn __rust_usable_size(size: usize, _align: usize) ->

usize {
size
¥
# // just needed to get rustdoc to test this
# fn main() {}
# #[lang = "panic_fmt"] fn panic_fmt() {}
# #[lang = "eh_personality"] fn eh_personality() {}
# #[lang = "eh_unwind_resume"] extern fn eh_unwind_resume() {}
# #[no_mangle] pub extern fn rust_eh_register_frames () {}

6.11. 8 T XL NGB E 480



# pub extern fn rust_eh_unregister_frames () {}

(| S—

AN RFTZA crate 25 » T UK TR ¢

extern crate my_allocator;

fn main() {
let a = Box::new(8); // allocates memory via our custom allo
cator crate

("{3", a);

B T S4B g 6 R4
2R B T LB B2k —RE] - TN TSR AIFSHEE

o BT —MAZ/F RAEEEIER] — AN BB o —3tH ~ A EAHEE LM EIFaEHE
At A WwREALIXZE > REELRFE - F—F @ >
rlib 7 R & B4 H B — Ao BE (FIMATR) -

o —/M7124 #![needs_allocator] (#l4= > B AT liballoc ) 899 B &
1% ] % F2—A> #[allocator] crate TAEAEBERH —NFEEZSE SN
crate (#l4e > BIRFI AR AV ) o ZAAEZRAE B A9 B & LA IRM
libcore °
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glossary.md
commit 024aa%9a345e92aa1926517c4d9b16bd83e74c10d

T A #A4L Rustacean #f % 2 AR R TAMAEH 769 » ATARAN e £ T =T a2 X
3P fR 6415 JC AR o

%% (Arity)
Arity % e 5 2 FL AR A P 8 0 5 AR

let x
let vy
let z

1
N N/
~

r 3);
);
, 2, 6);

EE@megBlTF x Fo oy 8GArity£ 2 0 z 8Arity=£ 3 ©

I %1% %M (Abstract Syntax Tree)

L — A piERRIEREFOREE  SRTRS RAMF - L P2 —sh 2R RS T
B SR SE A — A LB R > RAAST o K ABRRALF 4 4 89 I o 4]
s 2 + 3 TSR —AH

/ \

o2+ (3 % 4) ARRBEME:


https://github.com/rust-lang/rust/blob/master/src/doc/book/glossary.md

/ \

/ \

53 E (Arity)
Arity % — A 8 AR A TR B 2

let x
let y
let z

1
N N/
~

r 3);
),
, 2, 6);

ELE@EIANMFF x F7 y Barity£ 2 z #arity< 3 ©

K% (Bounds)

=R AR « bl > o RITET S M4 b3k s
SR T R <
#HAKRIERAE (DST (Dynamically Sized Type))

—AREBERPIAFOLD o (L540)

% i# X, (Expression)

ETHERBRTY » —ARERR—AME K T BHAP KN AL €T
AP E—AE o flde > 2 + (3 % 4) R-MREAKRERK - EREEH
RAKKXTAP LSRR o Blde o — Ak X o) HBCT R £ IIT— LR R AR %
b9 3R ©] — ANMA B IRAE o
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B E A&k NEE (Expression-Oriented
Language)

EFRORBIBZF > AL A E g AANTE GETES X XA —MERIE S
B—F R LEHEZHEMTINRY » AFREXPATRERILIBOAH —
Mo f—ANmEREXGWEST» (JLF) BTABOHE—NREXFRAREE
— Ao ks RHEF XX G FALTUEE REALKXG—35 o

1% 4] (Statement)

ETHENAREF » —MEGE—ANRAZEZRIETEIATROR DB IAE °
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*4£1% (Keywords)

o as RGN EAEER c FREAEK (as ) o

o break :BHEIN o F IS (F2F4 REAR) o

o const : FERFEZRIE4H o ¥ const fv static - MRIG4 o

o continue : LT T —REMN o F NI (4254 REK) o

e crate : 93k crate #4E o ¥ Wcrate Aotk (AN crate) o

e else : if fv if let B9k H X o # RN if » if let o

o enum : & AH o FILALA o

e extern : #M3E crate © &AL > Ao E 4L o F Norate Ak (S AIPST

crate) * SPERHRLAE T o

o false : fi Rffifalse F¥& o ¥R AELA (HRA) o

o fn : RIFKE U ARG LR o F WKL o

o for :{AI > impl trait BRI —3y 0 Fe [ B AR BB E o F NI
(for) » 7 ikxiBik o

o if i &EMHy X oW if o if let o

o impl : %ARAe trait EIIk o F R EE L o

o in: for AIREEX—Ig o F LML (for) o

o let : REHE - FRNLT TUE o

o loop : RAMEERMEIR - ¥ WAL (loop) ©

e match : ENILE o ¥ R ICH o

o mod : BB o ¥ Wcrate feii (LA ) o

o move : Ml @B A —3 g o FILH & ( move HE) o

o mut : ATHAEAfREXI R T R o F LT TIE o

o pub : &AT struct FH& > impl BRAAEIBREG A T LM o F Rerate o it ik
(FHEAHET) o

o ref :HFIAGE o FREX ( ref 47 ref mut ) o

o return : MREKEW o R KA (FLATRE) o

e Self : (trait) £IMAFEXAH L o ¥ LTraits o
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o self : kM EMR o F T AEE (kR o

o static : &A% E ¥ const #7 static ( static ) e

o struct : ZMIRE L o FILEMIE o

e trait :trait & 3L o ¥ LTraits o

o true : MR true FE o FRAAELA (A o

o type : EAMHLAXKEA T L c N type HL » REIKETA o

e unsafe : R T ALK » HE > trait 7 L F I o F 14K o

o use : MERBRFIALF o ¥ Rorate Foitie (12 use MAEHRF ) o
o where : £RRFIIN 8] o 1 WTraits ( where I &)) o

o while : &M o F I ( while ) o

ZH 1T

e ! (ident!(.) , dident!{.} , ident![.] ) RTEI K FLZ o
o | (lexpr )AxTHHREHELA o TEH ( Not ) ©
e = (var !=expr ) R¥ c TEH ( PartialEq ) °
o % (expr % expr ): AHBATEHR ( Rem ) ©
o %= ( var %= expr ). FEIA WAL o
o & (expr & expr ):fzttHEAfr o TEH ( BitAnd ) ©
& ( &expr )R o F G| H AL o
& ( &type , &mut type , &'a type , &'a mut type ): A IG4 LA o
G| F A o
o &= ( var &= expr ):fzitHfe it KAE o
o && ( expr && expr ). E#H e o
o * (expr * expr ) F&ZKFFH o TER ( Mul ) o
o * ( *expr ): &3] A o
e * ( *const type , *mut type ): fRAG4F o ¥ WARIG4T o
o *= (var *= expr ). FEFRZHHMIA o
o + (expr + expr ) A&k TER ( Add )
+ ( trait + trait , 'a + trait ): E& XA RH o #F LTraits ( Z
trait bound) -
o += (var += expr ). F&mikHWAA o
, L BRAAESTR o A E 0 K3 SR s 24 LA > ] B Ancrate
Foit ke (42 use MAERFAN) o
- (expr - expr ) FERE o TEH (sub ) o



- (- expr ) HEBE o TEH ( Neg ) °
-= (var -= expr ). FEREFRAE o
-> ( fn(..) -> type , |..| -> type ): JF Ao LR EE LM o ¥ L F
Koo M8 e
>0 () s> ] > 1) REORECERE B o 1F LA H R I
( expr.ident ): 37 Bl 7 ik o ¥ LM IR 0 Ty ikiE ik o
(.., expr.. , ..expr , expr..expr ). &/ RIE&ECEHT
( ..expr ) ZMIKRFEEIEX  FRNLEMIE (EA7EE) -
( variant(x, ..) , struct_type { x, .. } ):“RTFH"RXIT o
RN (BIrE) o
(expr ... expr ) AR BESEEBRX o FLEK (JLE) o
/ (expr / expr ). F#&ririk o TEH ( piv ) o
/= (var /= expr ). FH ik IBAA o
( pat: type , ident: type ): RR#&| o FILZE Z 40w » FKiL o
( ident: expr ): ZEMIKRFEMAEA o F LLEM I o
( 'a: loop {.} ): V&EIFRAR%Z o ¥ LIAIL (PE3R47 2 )
;LB R ML LE AT o
i ([; len] ) RKBABHG—Ry o L7 ALA (drzm) o
<< (expr << expr ): A% o TEHK ( shl ) o
<<= ( var <<= expr ). ZH KA o
< (expr < expr )T eoTEHR ( Partialord ) °
<= (var <= expr )T o TEH ( Partialord ) °
= ( var = expr , ident = type ): MAA / FM o F LT FIf
T oo type A% 0 BRINZA L o
== (var == expr ). 48% o TZ#H ( PartialEq ) °
=> ( pat => expr ). By X BHKEG—3p o LI o
> (expr > expr ): KT o TEZHK ( pPartialord ) °
>= (var >= expr ): KT o TE#& ( Partialord ) °
>> (expr >> expr ). &4 o TER ( Shr ) o
>>= ( var >>= expr ). A4 KA o
@ ( ident @ pat ): EXFET o # AL (FrE) o
A (expr A expr ) AZTFHE A X o TEH ( BitXor ) ©
A= (var A= expr ): AL TR F R RAA o
| (expr | expr ):AzttHE &K o TEH ( Bitor ) o
| ( pat | pat ): BoPEgAERX o F ALK (F X)) o
| ( ]..| expr ): A& o F LA o



e |= (var |= expr )z HHE R o
e || (expr || expr ) ZH R -
. DB AR K LB o 3 AR X, (BT ) o

H fbE ok

‘ident : & A AR RMIAR L o AL (L) o

[ ]

e .u8 , .i32 , .f64 , .usize ,..HWHETERUVHRFFE -

o """ IFHEFREZWRNTITE o

o r'. L r#""# , r##"."## I RBETHBET T BAFHTLELE -
EREEFM (REFHEFTE) o

o b'." FIVFHEFTE » AR— [u8] MIAA—NFHE o FRLAH T M

(FPFHEFE) ©

o br'." , br#"."# , bra#"."## , REFVFHEFE > RERFVF
KeEFhmb o ENAL TN (BT FFHeEHETF) o

o ' IFHFE oHNRAELA ( char ) o

e b'.' :ASCII F¥#F = o

o |.| expr : Hl& o #FILHE

e ident::ident : ¥4% o ¥ Ncrate Aufitik (& LAEIR) o

e ::path : 483t crate #9542 (LA > —APAHLIEEZ) o F L

crate #2483k ( pub use T H ) o
self::path : A8t B ATAEIR 69912 (AW > —NEAMMGAA T HBAZ) o F
Rcrate #2423 ( pub use TS5 ) o
e super::path : At H AT R KR 69842 o F Rerate 77422 ( pub
use TF4) o

o type::ident : XEKFE > JFF LM o F R LI LA o

o <type>::. : —MNFREAHEFLYGEUYG KR (i <€T>::
v <[T]>:i:. F) o R AIED o

e path<.> (e.g. Vec<u8> ) M ARG T Z A HALEA o F 27 o

e path::<.>, method::<.> (e.g. "42".parse::<i32>() ) A&&Z X T
ZREA > KPR T HE LK o

e fn ident<.> .. : EXZAHRKFK o F Lz o

e struct ident<.> .. : B LZAMEMIK o FRLZA o

e enum ident<.> .. : EXEZAME  FRZA o
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impl<.> .. @ T NZAMEIH o

for<.> type : &% 44 B bound °

type<ident=type> (e.g. Iterator<Item=T> ): —MNZAHEM » gxH—/
RENMNAH TR KB R o F A ALA o

T: U :2W5F T HRFAEZAT v 69EA o 1 LTraits o

(ERRGN: ﬁ%ﬂ'rwﬁ&xﬁ%ﬁ%'a

'b: 'a ZAAGTEY b LABIEFNARN 'a

T: ?Sized ftﬂl*r ZRMARME—ANFEREER o F R T KL o

'a + trait , trait + trait : BE&EXBRA o ¥ WTraits ( Z /> trait
bound)

#[meta] : INBREME o 1E LA L o
#1[meta] : M3RBME o FILEIE o
$ident : ZHEMNR (%) o FILZE o
$ident:kind : &

capture ° ¥ L%
$(.) (EZEZR () cWRE

[/ ATERE o I o

/70 RERAT A EAE o IR o
/17 o INBRAT A IEAE o IR o
VATRVARE: - - S0 IR -

/¥R MRS AR o IR o
JE*LR/ IR A AR o IR o

() : ZAA (LRALEA) » FEREA o

(expr) : B ##EFTHRZEKX o

(expr,) : #LEABREX c F /R AELD () o
(type,) (2 UEAARA « F R A LA (L) o
(expr, ..) :/CHEA o FRJr A LA (i) o
(type, ..) : WAEM o F )7 E LA (L) o
expr(expr, ..) : RFAA KL X o wWHTWEILAL struct FoL
24 enum BZ o HF LRI

ident!(..) , ident!{.} , ident![..] : %A
expr.0 , expr.l ,...ulE&g] c R ALA (T

(.} RE X3k
Type {.} : struct #F o LMk o



[.] (A FE o FRRAELA (F4) o

[expr; len] : &4 expr 8 len R¥FENGAFE o F R A LT (3
4h) o

[type; len] : &4 len A type FEWBI 6B EAR o F W)7 £ %
4h) o

exprexpr] : £& %3l o TEH ( Index ° IndexMut ) °
expr[..] , expr[a..] , expr[..b] , expr[a..b] : AkAEmREESWH
by &4 %35 > %4 A Range ° RangeFrom ° RangeTo ° RangeFull %
AeEk G| o

=3
ﬁ,l
B



Rust B 7 2X42 F LR

b

ibliography.md

commit b986698bc41f487ed791a7c7d9f6c6a78d6d86a3

XA =5 Rust A x4 M55 &k - LT ¥ 4% T Rust LRHF R > WA
% % T Rust 89 & redy -

v

©
Ne
?4,\ J
=
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Cyclonei& 3 ¥ AT R ¥4 A 5 % (Region based memory management in
Cyclone)

Cyclonei& 3 ¥ 89 F#% 42 A 4 & (Safe manual memory management in
Cyclone)

REAE e 5 AR Bk (Typeclasses: making ad-hoc polymorphism
less ad hoc)

% 473 (Macros that work together)

M BeRA 4T A (Traits: composable units of behavior)

H I3 % (Alias burying) - &ATERT — A A TFAFT €

IhBR o — M ST R 4% 69 (External uniqueness is unique enough)

R F®AaeFAT0E—MF 3] /T £ H (Uniqueness and Reference
Immutability for Safe Parallelism)

ATFR®XE A AHEHZ (Region Based Memory Management)

R
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i Fwork stealing k €4k % 4427+ H (Scheduling multithreaded computations
by work stealing)

2R F 5 AR B NS MBE (Thread scheduling for multiprogramming
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multiprocessors )

work stealing ¥ 8 %% &3k 1+ (The data locality of work stealing )

% & I work stealingss# FA 7] ( Dynamic circular work stealing deque ) -
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scheduling policies for async-finish task parallelism) - /™ #& #work stealing
FREZ
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& A %89 E 5 (Scheduling techniques for concurrent systems)

% & XA (Contention aware scheduling)

iR & F % A & 4069 FH#rwork stealing (Balanced work stealing for time-
sharing multicores)

ZZ&H? (Three layer cake)

JE ' £ Fwork stealingfk 7] (Non-blocking steal-half work queues)

Reagents : £ IFfe% 5 w42 f 693 & (Reagents: expressing and composing
fine-grained concurrency)

ATHFAEZLAEEGTY REF B H % (Algorithms for scalable
synchronization of shared-memory multiprocessors )

Epoch-based reclamation.

©
A AEAA #8984 (Crash-only software )
wE RN LGSR S (Composing High-Performance Memory Allocators)

+
st F 3 W 44 B89 &% (Reconsidering Custom Memory Allocation )
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