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Okono

You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: rust

It is an unofficial and free Rust ebook created for educational purposes. All the content is extracted
from Stack Overflow Documentation, which is written by many hardworking individuals at Stack
Overflow. It is neither affiliated with Stack Overflow nor official Rust.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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rnasa 1: Hayano pa6otbl ¢ Rust

3aMmedyaHus

Rust - 3T0 S3blk CUCTEMHOI0 NPOrPaMMMPOBaHINS, NpeaHa3HaYeHHbIA NS obecneyeHns
6e30MacHOCTU, CKOPOCTY 1 napannenmama. Rust uMeeT MHOXECTBO (PYHKLIMIA BPEMEHN U
6e30nacHOCTUN BO BpeEMS KOMNUNAUUK, 4Tobbl n3bexartb cO60eB AaHHbIX 1 06Wmx owmnbok, Bce ¢
MUHUMaNbHBIMU N3OepXKaMmn 00 HYNS.

Bepcun

CTabu/bHbIN

Bepcusa | darta Bbixoaa

1.17.0 2017-04-27
1.16.0 2017-03-16
1.15.1 2017-02-09
1.15.0 2017-02-02
1.14.0 2016-12-22
1.13.0 2016-11-10
1.12.1 2016-10-20
1.12.0 2016-09-30
1.11.0 2016-08-18
1.10.0 2016-07-07
1.9.0 2016-05-26
1.8.0 2016-04-14
1.7.0 2016-03-03
1.6.0 2016-01-21
1.5.0 2015-12-10

1.4.0 2015-10-29
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https://blog.rust-lang.org/2017/02/09/Rust-1.15.1.html
https://blog.rust-lang.org/2017/02/02/Rust-1.15.html
https://blog.rust-lang.org/2016/12/22/Rust-1.14.html
https://blog.rust-lang.org/2016/11/10/Rust-1.13.html
https://blog.rust-lang.org/2016/10/20/Rust-1.12.1.html
https://blog.rust-lang.org/2016/09/29/Rust-1.12.html
https://blog.rust-lang.org/2016/08/18/Rust-1.11.html
https://blog.rust-lang.org/2016/07/07/Rust-1.10.html
https://blog.rust-lang.org/2016/05/26/Rust-1.9.html
https://blog.rust-lang.org/2016/04/14/Rust-1.8.html
https://blog.rust-lang.org/2016/03/02/Rust-1.7.html
https://blog.rust-lang.org/2016/01/21/Rust-1.6.html
https://blog.rust-lang.org/2015/12/10/Rust-1.5.html
https://blog.rust-lang.org/2015/10/29/Rust-1.4.html

Bepcusa | Oarta Bbixoaa

1.3.0 2015-09-17
1.2.0 2015-08-07
1.1.0 2015-06-25

1.0.0 2015-05-15

Beta

Oxwupaemas para Bbinycka

1.18.0 2017-06-08

Examples

PacwunpeHHoe ucnonb3oBaHue printin!

printin! (M ero6par, print! ) obecnednsaeT yaobHbI MEXAHU3M ONS CO3AaHNSA U NevaTn TekcTa,
KOTOPbIA COOEPXUT AMHAMUYEeCcKMNe faHHble, aHaNnornyHble CeMencTBy PYHKUNMA print £
HanOEeHHbIM HA MHOTUX OPyrunx a3blkax. Ero nepBbiM ApPryMeHTOM ABNAETCA CTPOKAa q)opMaTa )
KoTopas onpenensieT, Kak apyrne apryMeHTbl fONXHbI ObiTb HaneyaTaHbl kak TekcT. CTpoka
chopMaTa MOXeT comepXaTb 3arnoNHUTENN (3aKOYEHHBIE B (} ), YTODObI yKkasaTb, YTO AONIKHA
NPOV30MNTK 3aMeHa:

// No substitution -- the simplest kind of format string
println! ("Hello World");
// Output: Hello World

// The first {} is substituted with a textual representation of
// the first argument following the format string. The second {}
// 1s substituted with the second argument, and so on.

println! ("{} {} {}", "Hello", true, 42);

// Output: Hello true 42

Ha 3ToM aTane Bbl MOXETE CMPOCUTb: Kak printin! 3HATb, YTOObI HANe4yaTaTb NIOrMYeckKoe
3HAYeHMe true KaK CTPOKY «true»? {1 OEeNCTBUTENbHO ABNAETCA MHCTPYKUNEN ONg
doopMaTUpPOBaHNS, YTO 3HAYEHUE OOXKHO ObiTh NPeobpa3oBaHo B TEKCT, NCMONb3Yys NokasaTtesb
Display . OTA YepTa peannm3oBaHa ans 60nblNHCTBA NPUMUTUBHBIX TUMOB PXaB4YMHbI (CTPOKMW,
yucna, bynesbl 1 1. [1.) I npeaHasHaveHa ans «nonb30BaTeNbCckoro Boieoga». CnenosartenbHo,
ymcno 42 byneT HanevyaTaHo B AECATUYHOM Buae Kak 42, a He, CKaxeM, B IBOMYHOM BUAE, TO
€CTb KaK OHO XPaHUTCS BHYTPW.

Kak Mbl neyataem Tunbl, KOTOPblE HE PEaNN3YIOT Display , MPUMEPDI - [i32] ( [132] ), BEKTOPbI (
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Vec<i32> ) UM ONUUN ( option<sstr> )? HET 4ETKOro nosib30BaTebCKOro TeKCTOBOro
npenctasneHus (1. E. Bl MOXeTe TpMBManbHO BCTaBNSATb B NpeanoxeHne). Ytobbl obneryntb
neyaTtb Takux 3HadyeHuin, Rust Tak>xxe nmeeTt CBOMNCTBO Debug U COOTBETCTBYIOWMNNA |: 2}
Placeholder. 3 nokyMeHTaunmn: « nebug ONXKHA 0OPMATMPOBATb BbIBOL B KOHTEKCTE
nporpamMMmMpoBaHns, 0TnanoyYHoM KOHTEKCTe». [laBanTe NOCMOTPUM HECKONBbKO NPUMEPOB:

println!("{:?}", vec!["a", "b", "C"]);
// Output: [llall’ llbll, llcll]
println! ("{:?}", Some ("fantastic"));

// Output: Some ("fantastic")

println! ("{:2?}", "Hello");

// Output: "Hello"

// Notice the quotation marks around "Hello" that indicate
// that a string was printed.

Debug TakKXe MMeeT BCTpOGHHbIVI MexXaHN3M OOBOJIbHO MevyaTtu, KOTOprI7I Bbl MOXETE BKJ/TIOYNTb C
NMnOMOLLbIO Mogudukartopa # nocne ABoOeTo4Hna:

println! ("{:#?}", vec! [Some ("Hello"), None, Some ("World")]);
// Output: [

// Some (

// "Hello"

// ),

// None,

// Some (

// "World"

// )

/71

CTpOKVI pbopmaTa no3BONAOT Bblpa3nTb AOBOJIbHO C/IOXHbIE 3aMeHbI :

// You can specify the position of arguments using numerical indexes.
println! ("{1} {0}", "World", "Hello");
// Output: Hello World

// You can use named arguments with format
println! ("{greeting} {who}!", greeting="Hello", who="World");
// Output: Hello World

// You can mix Debug and Display prints:
println! ("{greeting} {1:?}, {0}", "and welcome", Some (42), greeting="Hello");
// Output: Hello Some (42), and welcome

printin! W OPY3bS TAKXe NpeaynpexaalT Bac, eCNn Bbl NbiTaeTecb caenartb YTo-To, YTO He
byneT paboTaTb, a He cboit BO BpEMS BbINONHEHUS:

// This does not compile, since we don't use the second argument.
println! ("{}", "Hello World", "ignored");

// This does not compile, since we don't give the second argument.
println! ("{} {}", "Hello");
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// This does not compile, since Option type does not implement Display
println! ("{}", Some (42));

Mo cBoel cyTn Makpochl nevaTn Rust - 3T0 NPOCTO 06EPTKM BOKPYT tormat ! MAKPOC, KOTOPbIA
Nno3BONSIET cO3AaBaTh CTPOKY NYyTEM CLIMBAHUS TEKCTOBbIX NMPEACTABEHNA Pa3HbIX 3HAYEHWIA
LaHHbIX. TakuM 06pasom, Ansi Bcex NpuBeLeHHbIX Bbille NPMMEPOB Bbl MOXETE 3aMEeHNTb
printin! AN format! OIS COXPAHEHMS (DOPMATUPOBAHHOM CTPOKN BMECTO €€ neYatu:

let x: String = format! ("{} {}", "Hello", 42);
assert_eq! (x, "Hello 42");

KoHconbHbIN BbiBOA 6€3 MakpoCcoB

// use Write trait that contains write() function
use std::io::Write;

fn main () {
std::io::stdout () .write (b"Hello, world!\n") .unwrap();

* std::io::Write trait npeaHasHayveH onst 06 bEKTOB, KOTOPblE NPMHUMAOT NoTokM HaliToB. B

3TOM CNyyae LeCcKpunTop CTaHAapTHOro BbiBOAA MNOMYHaeTCs C MOMOLWbIO std: :io: :stdout ()

* Write::write() NMPUHUMAET OANTOBbLIN CPE3 ( & [us] ), KOTOPbLIA CO3AAETCA C MOMOLLBIO
nuTepana ¢ 6aTOBON CTPOKOM ( b"<string>" ). Write: :write () BO3BPAILAET Result<usize,
ToError> , KOTOPbIA COAEPXMUT MO0 KONNYECTBO 3anuncaHHbix 6ainTos (No ycnexy), nmbo
3HayeHne ownbku (npu cboe).

* BbI30B Result: :unwrap () YKa3blBAET, YTO OXMOAETCS, HTO BbI30B OyAeT yCnewHbiM (
Result<usize, IoError> —> usize ), U 3BHAYEHUNE OyaeTt oTOPOLEHO.

MuHuManbHbIN NpuMep

Ytob6bl HanMcaTb TpaouUMoHHYo nporpamMmy Hello World B Rust, cospnaiite TeKCTOBbI dhaiin
hello.rs COAEPXalMNiA cnepyowWwmnin ICXoOHbIA KO

fn main () {
println! ("Hello World!"™);

oT0 onpepnenseTt HOBYK (PYHKUMIO main , KOTOPASA HE MPUHUMAET HUKAKUX napamMeTpoB N He

BO3BpallaeT HMKAKUX AaHHbIX. 3Oecb Bawa nporpamMma 3anyckaeTtcsi npu 3anycke. BHyTpu aToro

y Bac eCTb printlin! , KOTOPbIA NpeacTaBnsieT coboit Makpoc, KOTOPbI nevaTaeTt TEKCT B
KOHCONW.

Y106bI creHepumpoBaTb ABOUNYHOE NMPUnoxeHme, BbiISOBUTE KOMNUNIATOP Rust, nepenas eMy nm4
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ncxogHoro goanna:

$ rustc hello.rs

Monyyaemblii UICNONHAEMBIA cbalin ByneT UMeTb TO Xe UMS, 4TO 1 OCHOBHOM NCXOLHbIA MOy b,
NnoaToMy Ons 3anycka nporpammbl B cucteme Linux nnn MacOS BbinonHuTE:

$ ./hello
Hello World!

B cncteme Windows 3anyctute:

C:\Rust> hello.exe
Hello World!

HauuHas

YcTaHoBKa

Mpex e 4eM Bbl CMOXETe YTO-NMB0 NCNONb30BaTh C UCMOIb30BAHNEM S3biKa
nporpamMmMmpoBaHuns Rust, Bam HyXHo ByneT ero npuobpectu - nnbo nns Windows, nmbo
MCronb3ys Baw TepMunHan B Unix-rnogobHeix CUCTEMAX, Fae s CUMBONIM3NPYET BXO4 B TEPMUHAN:

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

OT0 NpuBEOET K N3BNEYEHNIO HEOOX0AMMbIX (PalinoB 1 HACTPOIKe nocnenHen sepcun Rust ons
BaC, HE3aBUCKMO OT TOrO, B KakOi CUCTEME Bbl HAX0AMTECh. 118 NoNyYeHUst LONONHUTENbHOW
nHdoopMaumm cM. CTpaHuLy npoekTa .

lNpumeqaHne. Hekotopsie anctpubytusskl Linux (Hanpumep, Arch Linux ) npegocraBasitoT rustup
Kak raket, KOTOPbIi MOXHO yCTaHOBUTb BMECTO HEro. V1 xotsi MHorme Unix-rnogobHble cuCcTEMbI
06€eCrne4nBaroT rustc U cargo Kak OTAE/bHbIE MAKETbI, MO-MPEXHEMY PEKOMEHAYETCS
MCrob30BaTh rustup MOCKOALKY 3TO yrpowaert yrpas/1eHNe HECKObKUMU KaHanamu Bblirycka v
BbIMO/THSET KPOCC-KOMMU/TSILMIO.

KoMnunaTop pXaB4YUHbDI

Tenepb Mbl MOXEM MPOBEPUTL, AENCTBUTENBHO NN Rust ObiN yCNEWwHOo yCTaHOB/IEH HA HaWKWX
KOMMNbloTepax, BbIMOHMB Clieytowyto KoMaHay nnbo B HaweM TepMuHane - ecnm B UNIX - unu B
KOMaHAHOM CTpoke - ecnu B Windows:

$ rustc —--version
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Ecnn ata komaHga 6yaeT ycnewHom, Bepcust KoMmnunsatopa Rust , ycTaHOBNEHHAs Ha Halmx
KoMnbloTepax, bynet otobpaxaTbCs Ha Hawmx rnasax.

rpysoBou

C Rust npuxoamt Cargo , KOTOPbIA SBNSETCA UHCTPYMEHTOM NOCTPOEHUS, KOTOPbIV
NCNonb3yeTcs ANs ynpasieHus naketamm u npoektamm Rust . YTobbl ybeanTbCs, 4TO 3TO TOXE
NPUCYTCTBYET Ha BalleM KOMMblOTepe, 3anyCTUTe B KOHCOJIM KOHCOJIb, CCbINAsiCb HAa TepMuHan
NN KOMaHOHY CTPOKY, B 3aBUCUMOCTU OT TOrO, B KaKOW CUCTEME Bbl HAXOAUTECH:

$ cargo —--version

Kak n akBuBaneHTHas komaHoa ons komnunstopa Rust , 9T0 BEpHET 1 0TOOPa3nNT TeKYLLYHO
Bepcuto Cargo .

YTobbl cO30aTh CBOW NepBbiit NpoekT Cargo, Bbl MOXETE OTNPaBMTbCcs B Cargo .

Kpome TOro, Bbl MOXeETe CKOMMNUInpoBaTb NporpaMmmbl HANPAMyto € NOMOLWbHIO rustc Kak
nokKasaHo B MHMMaAJIbHOM TNpuMepe .

MpounTaiite Hayano pabotkl ¢ Rust oHnaiiH: https://riptutorial.com/ru/rust/topic/362/Ha4ano-
paboTbl-c-rust

https://riptutorial.com/ru/home
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rnaea 2: Loops

CuHTakcuc

* loop { block } // 6eCKkOHEYHbIA LMK

» a ycnosue { block }

* anyctb pattern = expr { block }

e nns wabnoHa B expr { block } // expr nonxeH peanusosaTb Intolterator

e continue // NnepenTn K KOHUy Tena uukna, npu HeobxoAUMOCTM HaYaTb HOBYIO UTEpaLmIo
» break // ocTaHOBUTb UUKN

» 'label : loop { block }

* 'label : while ycnosue { block }

» 'label : while let pattern = expr { block }

 'label : pns wabnoHa B expr { block }

* NPOJONXUTbL 'MeTku [/ Nepexon K KOHLY MEYEeHOWN aTMKeTKM Tena umkna, Ha4ymHas ¢ HOBOW
ntTepaumei B cnyyae HeobxoammMocTu

» merka BREAK '// oCTaHOBUTb METKY LUuKa MEYEHOro

Examples

OCHOBDI

B Rust ecTb 4 neTneBble KOHCTPYKUMK. Bce nprBeneHHbIe HYXE NprMepbl AaloT OANHAKOBLIN
pesynbTar.

BbecKOHeuYHble neTnu

let mut x = 0;

loop {
if x > 3 { break; }
println! ("{}", x);
x += 1;
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B TO BpeMsa Kak netnu

let mut x = 0;

while x <= 3 {
println! ("{}", x);
x += 1;

Takxe cmortpurte. B uem pa3Hnua MeXmOy loop N while true ?

Liluknbl, coBnaparoLme ¢ wabnoHamm

OHW nHOroa N3BECTHbI KaK while let NETNSAM ONS KpaTKoCTW.

let mut x = Some (0);
while let Some(v) = x {
println! ("{}", v);
x = 1f v < 3 { Some(v + 1) }
else { None };

OT0 3KBMBANEHTHO match BHYTPW 610K 1oop :

let mut x = Some (0);
loop {
match x {
Some (v) => {
println! ("{}", v);
x = if v < 3 { Some(v + 1) }
else { None };

=> break,

IOnga uMKknos

B Rust for LUMKNIA MOXET UCMONb30BATbLCS TOMbKO C «UTEPUPYEMbIM» 0O BEKTOM (T.€. OH OONXEH
peann3oBblBaTb intolterator ).

for x in 0..4 {
println! ("{}", x);

OT0 3KBMBANEHTHO cneaylowemMy doparMeHTy, BKIOYAS while let :

let mut iter = (0..4).into_iter();
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while let Some(v) = iter.next () {
println! ("{}", v);

lNpumeyaHue: o. .4 BO3BpaLLaeT 00 HEKT range KOTOPbIA YXe peanndyeT CBONCTBO tterator .
Mo3TOMY into iter () HE SIBNSAETCA HEOOXOAMMbBIM, HO COXPaHsieTCs TONbKO AS UNNOCTPaLMN
TOr0, Y4TO for AENAET. Tnioiterator 0630P CM. B opuumanbHbiX AOKYMEHTAX for LIMK/IOB 1

IntolIterator .

CM. Takxe: VItepatopsl

NMoppobHee o umkKnax

Kak y>Xe ynoMmnHanocb B <<OCHOBaX>>, Mbl MOXEM MUCMNOJNIb30BATb BCE, YTO peann3dyeT intolterator
C UUKNOM for .

let vector = vec! ["foo", "bar", "baz"l; // vectors implement IntolIterator
for val in vector {
println! ("{}", wval);

Oxwupaemblin pesynbrar:

foo
bar
baz

Ob6paTtute BHUMaHWE, 4TO UTEePaLMS NO vector TAKMM 00pa30M NOTPEONSET ero (Nocne umkna for
vector HE MOXET UCNONb30BAaTbCH CHOBa). 3OT0 CB43aHO C TEM, YTO IntoIterator::into_iter
LOBUXETCS self .

IntoIterator TAKXe peann3dyeTcs C NOMOWbIO svec<T> U smut Vec<T> (BbIBO,D,Fl 3Ha4YeHunsd ¢ Tunamm
&T W gmut T COOTBeTCTBeHHO), NO3TOMY Bbl MOXETE NMpenoTBpatnTb nepemMeLlleHne vector , MPOCTO
nepenas ero no ccoinke:

let vector = vec!["foo", "bar", "baz"];
for val in &vector {

println! ("{}", wval);
}

println! ("{:?}", vector);
SaMeTVIM, YTO val UMEET TUN ssastr , TAK KAK vector UMEET TUN vec<sstr> .

YnpaBneHue netneu

Bce neTneBble KOHCTPYKUUM MO3BONSAIOT UCMONb30BATh BbIPAXEHWUS break U continue . OHU
BO34EMCTBYIOT Ha BNunXaniuyto OKpYXHYHO (CaMyto BHYTPEHHIO) NeT 0.
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YnpaBsneHne 6a30BbIM KOHTYPOM

break 3dBepllaeT UnKm:

for x in 0..5 {
if x > 2 { break; }
println! ("{}", x);

Bbixon

continue 3aBEPLIEHME TEKYLIEN nTepaummn paHblue

for x in 0..5 {

if x < 2 { continue; }
println! ("{}", x);
}
Bbixon

YnpaBsieHue pacLUMpPeHHbIM KOHTYPOM

Terlepb npeannonoXxXmMm, 4To y HaCc eCTb BNNOXEHHble NeTNn N Mbl XOTUM break BO BHELWHUIA LK.

3aTeM Mbl MOXEM MCMNONb30BaTbh METKWN METOK, 4TOObI yKa3aTb, K KaKOMy UMKy OTHOCUTCA break

WK continue . B cnegyroueM npnuMepe 'outer - 3TO METKA, NPUCBOEHHAA BHELWHEMY LIUKNY.

'outer: for i in 0..4 {
for j in i..i+2 {
println! ("{} {}", i, 3J);
if 1 > 1 {
continue 'outer;

}

println! ("-=-");

Bbixon

00
01
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11
12

2 2
33

Mpv i > 1 BHYTPEHHWIA LUK NOBTOPSACS TONbKO OAMH pa3 U -- He neyaTancs.

lpumeyaHne. He nyTainTe MeTKy LMKNa C NEPEMEHHO BPEMEHN XN3HW. MOCTOSAHHbIE
NepeMEHHbIE BCTPEYAIOTCS TONbKO PSAOM C s MW Kak obwWwuniAi napameTp BHYTPU <> .

MpounTtanTte Loops oHnawmH: https://riptutorial.com/ru/rust/topic/955/loops
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rnasa 3: PhantomData

Examples

Ucnonb3oBaHue PhantomData B KayecTBe Mapkepa Tuna

Mcnonb3oBaHue Tvna phantombata MOAOOHO 3TOMY MO3BONSET BaM UCMONb30BaTh ONpPeaeneHHbIN
TUN, He Tpebys, 4Tobbl OH BblN YacTbio Struct.

use std::marker::PhantomData;

struct Authenticator<T: GetInstance> {

_marker: PhantomData<*const T>, // Using ~*const T indicates that we do not own a T

impl<T: GetInstance> Authenticator<T> ({
fn new() —> Authenticator<T> {
Authenticator {
_marker: PhantomData,

fn auth (&self, id: i64) —-> bool {
T::get_instance (id) .is_some ()

trait GetInstance {

type Output; // Using nightly this could be defaulted to "Self"
fn get_instance (id: i64) -> Option<Self::Output>;

struct Foo;

impl GetInstance for Foo {
type Output = Self;
fn get_instance (id: i1i64) -> Option<Foo> {
// Here you could do something like a Database lookup or similarly
if id == 1 {
Some (Foo)
} else {
None

struct User;

impl GetInstance for User {
type Output = Self;
fn get_instance (id: i64) -> Option<User> {
// Here you could do something like a Database lookup or similarly
if id == 2 {
Some (User)
} else {

https://riptutorial.com/ru/home 13



None

fn main () {
let user_auth = Authenticator::<User>::new();
let other_auth = Authenticator::<Foo>::new();

assert! (user_auth.auth(2));
assert! (luser_auth.auth (1)) ;

assert! (other_auth.auth (1)) ;
assert! (!other_auth.auth(2));

MpounTtante PhantomData oHnaiH: https://riptutorial.com/ru/rust/topic/7226/phantomdata

https://riptutorial.com/ru/home
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rnaBea 4: Regex

BctynneHue

CranpapTHas 6ubnunoTteka Rust He COoEepPXUT HUKAKOro napcepa / cCoBnaneHusi perynsipHbIx
BbIPAXXEHUI, HO SWMK r-cex (KOTOPbIA HAXOOUTCS B DX ABYMHE-IMTOMHIKE U, CNef0oBaTeNbHO,
nonyoduumanbHOM) NpeaocTaBnsieT Napcep PerynspHblX BbipaxeHwin. B atom pasnene
LOKyMeHTaumm byneT npvBeeH KpaTkuii 0630p MCNONb30BAHUS AWNKA regex B 0ObIYHbIX
cMTyaumsx, a Tak>Xe MHCTPYKLMMK MO YCTAHOBKE 1 Nobble Apyrue nonesHble 3aMeyaHus, Kotopble
HeobXx04MMbl NPV UCMONb30BaHUN AWMKA.

Examples

NMpocTtoe coBnageHue U NOUCK

PerynapHas nonnepxka BbipaXeHus Ons nogtankusaHus obecneynsaeTcs SWNKOM regex ,
nobaBnseT ero B Balll Cargo.toml |

[dependencies]
regex = "0.1"

OCHOBHbIM MHTepcpelZCOM AWNKA regex: :Regex regex ABMIAETCSH regex: :Regex .

extern crate regex;
use regex::Regex;

fn main () {
//"r" stands for "raw" strings, you probably
// need them because rustc checks escape sequences,
// although you can always use "\\" withour "r"
let num_regex = Regex::new(r"\d+") .unwrap();
// 1s_match checks if string matches the pattern
assert! (num_regex.is_match("some string with number 1"));

let example_string = "some 123 numbers";
// Regex::find searches for pattern and returns Option<(usize,usize)>,
// which is either indexes of first and last bytes of match
// or "None" if nothing matched
match num_regex.find(example_string) {
// Get the match slice from string, prints "123"
Some (x) => println! ("{}", &example_string[x.0 .. x.1]),
None => unreachable! ()

pynnbl 3axBarta

extern crate regex;
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use regex::Regex;

fn main () {
let rg = Regex::new(r"was (\d+)").unwrap();
// Regex::captures returns Option<Captures>,
// first element is the full match and others
// are capture groups
match rg.captures ("The year was 2016") {
// Access captures groups via Captures::at
// Prints Some ("2016")
Some (x) => println! ("{:?2}", x.at(l)),
None => unreachable! ()

// Regex::captures also supports named capture groups
let rg_w_named = Regex::new(r"was (?P<year>\d+)").unwrap();
match rg_w_named.captures ("The year was 2016") {
// Named capures groups are accessed via Captures::name
// Prints Some ("2016")
Some (x) => println! ("{:?}", x.name ("year")),
None => unreachable! ()

3ameHa

extern crate regex;

use regex::Regex;

fn main() {
let rg = Regex::new(r" (\d+)") .unwrap () ;

// Regex::replace replaces first match

// from it's first argument with the second argument

// => Some string with numbers (not really)

rg.replace ("Some string with numbers 123", " (not really)");

// Capture groups can be accesed via $number
// => Some string with numbers (which are 123)
rg.replace ("Some string with numbers 123", " (which are $1)");

let rg = Regex::new(r" (?P<num>\d+)") .unwrap () ;

// Named capture groups can be accesed via $name

// => Some string with numbers (which are 123)

rg.replace ("Some string with numbers 123", " (which are $num)");

// Regex::replace_all replaces all the matches, not only the first

// => Some string with numbers (not really) (not really)
rg.replace_all ("Some string with numbers 123 321", " (not really)");

lMpountante Regex oHnaiH: https://riptutorial.com/ru/rust/topic/7184/regex
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rnaBea 5: rustup

BctynneHue

rustup YMNPaBNseT Balen yCTaHOBKOVI p>XaB4Y1HbI 1 MO3BONAET yCTaHaB/IMBaTb Pa3Hble BEPCUN,
KOTOpbl€ MOXXHO Nerko HaCTpouTb 1 nNerko obmeHmBaTh.

Examples

HacTtponka
YCTaHOBUTE NHCTPYMEHTAlbHYIO Leno4ky C NMOMOLLbIO

curl https://sh.rustup.rs —-sSf | sh

Y Bac ponxHa 6biTb NocnenHss ctabunbHas Bepcust pXXaB4yuHbl. Bl MOXeTe NpoBepuTb 370,
Habpas

rustc —--version

Ecnun Bbl X0TTE 0OHOBUTbL, NPOCTO 3anNycTuTe

rustup update

[MpounTanTe rustup oHnamH: https://riptutorial.com/ru/rust/topic/8942/rustup

https://riptutorial.com/ru/home
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rnasa 6: Serde

BctynneHue
Serde gBnsgeTca nonynsapHbIM cep ialization v pe cepnanusaumu pamku Pycte, ncnonb3syembli
Ans npeobpasoBaHns B rocaen0Bare/ibHyro OpMy gaHHbIX (Hanpumep , JSON 1 XML) ans Rust

CTPYKTYP , 1 HaobopoT. Serde nooaepXxuBaeT MHOXECTBO cpopmaTtos, Bknoyas: JSON, YAML,
TOML, BSON, Pickle n XML.

Examples

Struct -« JSON

main.rs

extern crate serde;
extern crate serde_json;

// Import this crate to derive the Serialize and Deserialize traits.
#[macro_use] extern crate serde_derive;

#[derive (Serialize, Deserialize, Debug) ]
struct Point {

x: 132,
y: 132,
}
fn main () {

let point = Point { x: 1, y: 2 };

// Convert the Point to a packed JSON string. To convert it to
// pretty JSON with indentation, use ‘to_string_pretty' instead.
let serialized = serde_json::to_string(&point) .unwrap();

// Prints serialized = {"x":1,"y":2}

println! ("serialized {}", serialized);

// Convert the JSON string back to a Point.
let deserialized: Point = serde_json::from_str(&serialized) .unwrap();

// Prints deserialized = Point { x: 1, y: 2 }

println! ("deserialized {:?2}", deserialized);

C_argo.toml

[package]
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name = "serde-example"
version = "0.1.0"
build = "build.rs"

[dependencies]

serde = "0.9"
serde_json = "0.9"
serde_derive = "0.9"

CepunanunsoBartb enum KakK CTPOKY

extern crate serde;
extern crate serde_json;

macro_rules! enum_str {
(Sname:ident { $($variant:ident (S$str:expr), )* }) => {
#[derive (Clone, Copy, Debug, Eqgq, PartialEq)]
pub enum S$Sname {
$(Svariant,)*

impl ::serde::Serialize for $name {
fn serialize<S>(&self, serializer: S) —-> Result<S::0k, S::Error>
where S: ::serde::Serializer,

// Serialize the enum as a string.
serializer.serialize_str (match *self {
$( $name::S$variant => S$str, )*

b

impl ::serde::Deserialize for S$name {
fn deserialize<D> (deserializer: D) —-> Result<Self, D::Error>
where D: ::serde::Deserializer,

struct Visitor;

impl ::serde::de::Visitor for Visitor {
type Value = S$name;
fn expecting(&self, formatter: &mut ::std::fmt::Formatter) ->

c:std::fmt::Result
write! (formatter, "a string for {}", stringify! ($name))

fn visit_str<E>(self, value: &str) —-> Result<S$name, E>
where E: ::serde::de::Error,

match value {
$( $str => Ok (Sname::S$variant), )*
_ => Err(E::invalid_value (::serde::de: :Unexpected: :Other (
&format! ("unknown {} variant: {}", stringify! ($name), wvalue)
), &self)),

// Deserialize the enum from a string.

https://riptutorial.com/ru/home
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deserializer.deserialize_str (Visitor)

enum_str! (LanguageCode {
English("en"),
Spanish ("es"),
Italian("it"),
Japanese ("ja"),
Chinese ("zh"),

}) i

fn main () {
use LanguageCode::*;
let languages = vec! [English, Spanish, Italian, Japanese, Chinese];

// Prints ["en","eS","it","ja","Zh"]

println! ("{}", serde_json::to_string(&languages) .unwrap());

let input = r#" "ja" "#;
assert_eq! (Japanese, serde_json::from_str (input) .unwrap());

Cepuanu3soBartb nonsi kak camelCase

extern crate serde;
extern crate serde_json;
# [macro_use] extern crate serde_derive;

#[derive (Serialize)]

struct Person {
# [serde (rename="firstName") ]
first_name: String,
# [serde (rename="lastName") ]
last_name: String,

fn main () {
let person = Person {
first_name: "Joel".to_string(),
last_name: "Spolsky".to_string(),
bi

let json = serde_json::to_string pretty (&person) .unwrap () ;
// Prints:

//

// {

// "firstName": "Joel",

// "lastName": "Spolsky"

// }

println! ("{}", Jjson);

3HauyeHue no YMO/T4YaHUIO Onsd nons
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extern crate serde;
extern crate serde_json;
# [macro_use] extern crate serde_derive;

# [derive (Deserialize, Debug)]

struct Request
// Use the result of a function as the default if "resource" is
// not included in the input.
# [serde (default="default_resource") ]

resource: String,

// Use the type's implementation of std::default::Default if
// "timeout" is not included in the input.

# [serde (default) ]

timeout: Timeout,

// Use a method from the type as the default if "priority" is not
// included in the input. This may also be a trait method.
#[serde (default="Priority::lowest") ]

priority: Priority,

fn default_resource() —-> String {
"/".to_string ()

/// Timeout in seconds.
# [derive (Deserialize, Debug)]
struct Timeout (u32);
impl Default for Timeout {
fn default () —-> Self {
Timeout (30)

# [derive (Deserialize, Debug)]
enum Priority { ExtraHigh, High, Normal, Low, ExtraLow }
impl Priority {

fn lowest () —-> Self { Priority::ExtraLow }

fn main() {
let json = r#"
[

"resource": "/users"
by
{
"timeout": 5,
"priority": "High"
}
1
it
let requests: Vec<Request> = serde_json::from_str (json) .unwrap();

// The first request has resource="/users", timeout=30, priority=Extralow
println! ("{:?}", requests[0]);

// The second request has resource="/", timeout=5, priority=High
println! ("{:?}", requests[l]);

https://riptutorial.com/ru/home
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MponycTtutb None cepuanusauumn

extern crate serde;
extern crate serde_json;
#[macro_use] extern crate serde_derive;

use std::collections::BTreeMap as Map;

#[derive (Serialize) ]
struct Resource {
// Always serialized.
name: String,

// Never serialized.
# [serde (skip_serializing) ]
hash: String,

// Use a method to decide whether the field should be skipped.
#[serde (skip_serializing_if="Map::is_empty") ]
metadata: Map<String, String>,

fn main () {
let resources = vec! [
Resource {
name: "Stack Overflow".to_string(),
hash: "b6469c3£31653d281bbbfa6f94d60feal30abe38".to_string(),
metadata: Map::new(),
b
Resource {
name: "GitHub".to_string(),
hash: "5cb7a0c47e53854cd00ela968debabcelcl24601".to_string(),
metadata: {
let mut metadata = Map::new();
metadata.insert ("headquarters".to_string(),
"San Francisco".to_string());

metadata
by
by

17
let json = serde_json::to_string_pretty (&resources) .unwrap () ;
// Prints:
//
// [
// {
// "name": "Stack Overflow"
// }y
// {
// "name": "GitHub",
// "metadata": {
// "headquarters": "San Francisco"
// }
// }
// ]
println! ("{}", json);
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BHenputb Serialize pns nonb3oBaTeNIbCKOro Tuna KapTbl

impl<K, V> Serialize for MyMap<K, V>
where K: Serialize,
V: Serialize

fn serialize<S>(&self, serializer: S) —-> Result<S::0k, S::Error>
where S: Serializer

let mut state = serializer.serialize_map (Some (self.len()))?;
for (k, v) in self {
state.serialize_entry(k, v)?;
}
state.end()

BHegputb Deserialize ona nonb3oBaTesibCKOro Tuna KapTbl

// A Visitor is a type that holds methods that a Deserializer can drive
// depending on what is contained in the input data.
//
// In the case of a map we need generic type parameters K and V to be
// able to set the output type correctly, but don't require any state.
// This is an example of a "zero sized type" in Rust. The PhantomData
// keeps the compiler from complaining about unused generic type
// parameters.
struct MyMapVisitor<K, V> ({

marker: PhantomData<MyMap<K, V>>

impl<K, V> MyMapVisitor<K, V> {
fn new() -> Self {
MyMapVisitor {

marker: PhantomData

// This is the trait that Deserializers are going to be driving. There
// 1s one method for each type of data that our type knows how to
// deserialize from. There are many other methods that are not
// implemented here, for example deserializing from integers or strings.
// By default those methods will return an error, which makes sense
// because we cannot deserialize a MyMap from an integer or string.
impl<K, V> de::Visitor for MyMapVisitor<K, V>

where K: Deserialize,

V: Deserialize

// The type that our Visitor is going to produce.
type Value = MyMap<K, V>;

// Deserialize MyMap from an abstract "map" provided by the
// Deserializer. The MapVisitor input is a callback provided by
// the Deserializer to let us see each entry in the map.
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fn visit_map<M>(self, mut visitor: M) -> Result<Self::Value, M::Error>
where M: de::MapVisitor

let mut values = MyMap::with_capacity(visitor.size_hint () .0);

// While there are entries remaining in the input, add them

// into our map.

while let Some ((key, value)) = visitor.visit()? {
values.insert (key, wvalue);

Ok (values)

// As a convenience, provide a way to deserialize MyMap from
// the abstract "unit" type. This corresponds to ‘null’ in JSON.
// If your JSON contains ‘null’ for a field that is supposed to
// be a MyMap, we interpret that as an empty map.
fn visit_unit<E> (self) -> Result<Self::Value, E>

where E: de::Error

Ok (MyMap: :new () )

// When an unexpected data type is encountered, this method will
// be invoked to inform the user what is actually expected.
fn expecting(&self, formatter: &mut fmt::Formatter) -> fmt::Result {

write! (formatter, "a map or “null'")

// This is the trait that informs Serde how to deserialize MyMap.
impl<K, V> Deserialize for MyMap<K, V>
where K: Deserialize,
V: Deserialize

fn deserialize<D> (deserializer: D) -> Result<Self, D::Error>

where D: Deserializer

// Instantiate our Visitor and ask the Deserializer to drive
// it over the input data, resulting in an instance of MyMap.
deserializer.deserialize_map (MyMapVisitor::new())

O6paboTtatb MaccuB 3HayeHUn 6e3 6ychepusaumm nx B Vec

MpeanonoxuMm, y Hac ecTb MacCuB LiENbIX YNCEN, U Mbl XOTUM OMNpeaennTb MakcuManbHoe
3HayeHve, He 3adepXm1Bas BECb MAcCUB B NaMsTK cpasy. OTOT NOAXOH MOXeT ObiTb
apanTupoBaH anst 06paboTkM MHOXECTBA APYrMX CUTYaLMid, B KOTOPbIX AaHHbIE OONXHbI
obpabaTbiBaTbCS NpU Aecepuanm3aunm BMECTO HUX.

extern crate serde;

extern crate serde_json;

# [macro_use] extern crate serde_derive;

use serde::{de, Deserialize, Deserializer};
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use std::cmp;
use std::fmt;
use std::marker::PhantomData;

# [derive (Deserialize) ]
struct Outer {
id: String,

// Deserialize this field by computing the maximum value of a sequence
// (JSON array) of values.

# [serde (deserialize_with = "deserialize_max") ]

// Despite the struct field being named ‘max_value', it is going to come
// from a JSON field called ‘values'.

# [serde (rename (deserialize = "values"))]

max_value: u64,

/// Deserialize the maximum of a sequence of values. The entire sequence
/// is not buffered into memory as it would be if we deserialize to Vec<T>
/// and then compute the maximum later.
///
/// This function is generic over T which can be any type that implements
/// Ord. Above, it is used with T=ué4.
fn deserialize_max<T, D> (deserializer: D) —-> Result<T, D::Error>

where T: Deserialize + Ord,

D: Deserializer

struct MaxVisitor<T> (PhantomData<T>) ;

impl<T> de::Visitor for MaxVisitor<T>
where T: Deserialize + Ord

/// Return type of this visitor. This visitor computes the max of a
/// sequence of values of type T, so the type of the maximum is T.
type Value = T;

fn expecting(&self, formatter: &mut fmt::Formatter) -> fmt::Result {

write! (formatter, "a sequence of numbers")

fn visit_seq<V>(self, mut visitor: V) -> Result<T, V::Error>
where V: de::SegVisitor

// Start with max equal to the first value in the seq.
let mut max = match visitor.visit ()? {
Some (value) => value,
None => {
// Cannot take the maximum of an empty seq.
let msg = "no values in seq when looking for maximum";
return Err(de::Error::custom(msg));

}i

// Update the max while there are additional values.

while let Some (value) = visitor.visit ()? {
max = cmp::max(max, value);

}

Ok (max)

https://riptutorial.com/ru/home



// Create the visitor and ask the deserializer to drive it. The

// deserializer will call visitor.visit_seq if a seq is present in
// the input data.

let visitor = MaxVisitor (PhantomData) ;
deserializer.deserialize_seqg(visitor)

fn main () {
let § = r#"
{
"id": "demo-deserialize-max",
"values": [
256,
100,
384,
314,
271
1
}
it
let out: Outer = serde_json::from_str(j).unwrap();

// Prints "max value: 384"
println! ("max value: {}", out.max_value);

PykonucHble orpaHuuyeHns obuiero tuna

MNpwv BbIBOOE peann3auuii serialize W Deserialize AN CTPYKTYP C Deserialize MAapaMeTpammn Tmna,
Serde MoXeT BbIBECTW NpPaBUNbHbIE rpaHyLbl NpraHakos 6e3 nomowm nporpammucta. OH
NCNONb3yeT HECKONbKO 3BPUCTUK, 4TOObI yrafaTb NpaBUbHYO rpaHnLy, HO, CaMOe rlaBHOE, OHa
CBSAI3bIBAET T: Serialize C KAX/AbIM MapaMeTpPOM T KOTOPbIV SBASETCS YacTbio CEPUANN30BaHHOrO
MONS N FPAHULEN T: Deserialize OIS KAXIAOr0o napameTpa T TUMNa, KOTOPbLIA SBNSETCS YacTblo
necepvann3oBaHHoe none. Kak n B cnyyae ¢ 60/1bWNHCTBOM 9BPUCTMK, 3TO HE BCerga
npasunbHo, 1 Cepa obecneymBaeT BbIXOLHOW NOK, HTOObI 3aMEHNTb aBTOMAaTNYECKM
CreHepUpPOBaHHYO NMPUBS3KY HA OA4HY HAMMCaHHY NPOrPaMMUCTOM.

extern crate serde;
extern crate serde_json;
# [macro_use] extern crate serde_derive;

use serde::de::{self, Deserialize, Deserializer};

use std::fmt::Display;
use std::str::FromStr;

# [derive (Deserialize, Debug) ]

struct Outer<'a, S, T: 'a + ?Sized> {
// When deriving the Deserialize impl, Serde would want to generate a bound
// " S: Deserialize’ on the type of this field. But we are going to use the
// type's ‘FromStr' impl instead of its ‘Deserialize’ impl by going through
// “deserialize_from_str', so we override the automatically generated bound
// by the one required for ‘deserialize_from_str .
#[serde (deserialize_with = "deserialize_from str")]
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# [serde (bound (deserialize = "S: FromStr, S::Err: Display"))]
SERRSH

// Here Serde would want to generate a bound "T: Deserialize' . That is a

// stricter condition than is necessary. In fact, the ‘main’ function below
// uses T=str which does not implement Deserialize. We override the

// automatically generated bound by a looser one.

# [serde (bound (deserialize = "Ptr<'a, T>: Deserialize"))]

ptr: Ptr<'a, T>,

/// Deserialize a type 'S' by deserializing a string, then using the 'FromStr’
/// impl of 'S' to create the result. The generic type 'S° is not required to
/// implement ‘Deserialize’ .
fn deserialize_from str<S, D> (deserializer: D) -> Result<S, D::Error>
where S: FromStr,
S::Err: Display,
D: Deserializer

let s: String = try! (Deserialize::deserialize (deserializer));
S::from_str(&s) .map_err(|e| de::Error::custom(e.to_string()))

/// A pointer to ‘T  which may or may not own the data. When deserializing we
/// always want to produce owned data.
# [derive (Debug) ]
enum Ptr<'a, T: 'a + ?Sized> {
Ref (&'a T),
Owned (Box<T>),

impl<'a, T: 'a + ?Sized> Deserialize for Ptr<'a, T>

where Box<T>: Deserialize

fn deserialize<D> (deserializer: D) -> Result<Self, D::Error>
where D: Deserializer

let box_t = try! (Deserialize::deserialize (deserializer));
Ok (Ptr::0wned(box_t))

fn main() {

let j = r#"
{
"s": "1234567890",
"ptr": "owned"
}
"#;
let result: Outer<u64, str> = serde_json::from_str (j) .unwrap();

// result = Outer { s: 1234567890, ptr: Owned("owned") }
println! ("result = {:?2}", result);

BHe,IJ,pI/ITb cepunannsaumio n gecepvann3auuio ons tuna B Apyrom siLlLuke

lNpasuno cornacoeaHms Rust TpebyeT, 4T06bl NMM6O NpU3Hak, Nnbo Tvn, AN KOTOPOro Bbl
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peanunayeTe Npu3Hak, AONXHbl OblTb ONPeneneHbl B TOM Xe sWmrke, 4To 1 impl, noaTomy

HEBO3MOXHO peanu3oBaTb Serialize n Deserialize gns Tuna B opyrom swuke Hanpsmyto. LLabnou

newtype n npuHyxneHne ner-+ obecne4mBaroT cnocob peanunsaumm Serialize n Deserialize ons

TUNa, KOToPbI BeaeT cebs Tak Xe, Kak TOT, KOTOPbIA Bbl XOTEN.

use serde::{Serialize, Serializer, Deserialize, Deserializer};
use std::ops::Deref;

// Pretend this module is from some other crate.
mod not_my_crate {
pub struct Data { /* ... */ }

// This single-element tuple struct is called a newtype struct.
struct Data(not_my_crate::Data);

impl Serialize for Data {
fn serialize<S>(&self, serializer: S) -> Result<S::0k, S::Error>
where S: Serializer

// Any implementation of Serialize.

impl Deserialize for Data {
fn deserialize<D> (deserializer: D) -> Result<Self, D::Error>
where D: Deserializer

// Any implementation of Deserialize.

// Enable ‘Deref’ coercion.
impl Deref for Data {
type Target = not_my_crate::Data;
fn deref (&self) —> &Self::Target {
&self.0

// Now "Data’ can be used in ways that require it to implement
// Serialize and Deserialize.
#[derive (Serialize, Deserialize)]
struct Outer {
id: uo64,
name: String,
data: Data,

Mpountainte Serde oHnanH: https://riptutorial.com/ru/rust/topic/1170/serde
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rnaea 7: ABTo-pa3biMeHOBaHUA

Examples

Onepatop TOUYKMU

. onepatop B Rust noctaBnseTcs ¢ 60nbwmm Konuyectsom marmun! Korna Bbl ucnonb3syerte .
KoMnunsaTop 6yneTt BCTaBNAATb CTOMBKO * S (Onepauny pasbiIMeHOBaHWs), HeobxoamMMble Ans
noucka Metoa no nepesy nepesa. [10CKkoNbKy 9T0 NPOUCXOANT BO BPEMS KOMMUASALUN, HE
CYLLEeCTBYeT 3aTpaTt BPEMEHW Ha NOWCK MeToaa.

let mut name: String = "hello world".to_string();

// no deref happens here because push is defined in String itself
name.push ('!"');

let name_ref: &String = &name;

// Auto deref happens here to get to the String. See below

let name_len = name_ref.len();

// You can think of this as syntactic sugar for the following line:
let name_len2 = (*name_ref) .len();

// Because of how the deref rules work,

// you can have an arbitrary number of references.

// The . operator is clever enough to know what to do.
let name_len3 = (&&&&&&&&&&&&NAMe) .1en () ;

assert_eq! (name_len3, name_len);

ABTOMaTM4ecKoe pasbiMEHOBaHME TakXe paboTtaeT Ans noboro Tmna, peannayowero

std::ops::Deref .

let vec = vec![1l, 2, 3];
let iterator = vec.iter();

30€eCb iter HE SIBNSIETCS METOLOM vec<T> , @ SIBNSETCSH METOAOM [T] . DTO paboTaet , NOTOMY 4TO
Vec<T> PEAJNINBYET Deret C Target=[T] , KOTOPbIA NO3BONSIET vec<T> NPEBPALLAIOTCS B [T] , KOraa
pa3bIMEHOBbLIBAIOTCS MO * onepartopa (KOTOPbI KOMAUISATOP MOXET BCTaBUTb BO BPeEMS . ).

NMpuHyauTenbHble neUCTBUSA

YuntbiBas gBa tuna T nu, st OyaeT npuHyamMTenbHo (HesiBHO Npeobpa3oBbiBaTh) B su TOrAa u
TONbKO TOrpAa, Korga r peannadyer peref<Target=U>

OTO0 NO3BONSET HaM OenaTb Takme BELM:

fn foo(a: &[i132]) {
// code
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fn bar(s: &str) {
// code

let v = vec![1, 2, 31;
foo(&v); // &Vec<i32> coerces into &[i32] because Vec<T> impls Deref<Target=[T]>

let s = "Hello world".to_string();

let rc = Rc::new(s);

// This works because Rc<T> impls Deref<Target=T> .. &Rc<String> coerces into

// &String which coerces into &str. This happens as much as needed at compile time.
bar (&rc);

MUcnonb3oBaHue Deref u AsRef ons apryMeHTOB (pyHKLIMU

Lna coyHKUKMiIA, KOTOpPble HE06X0aAMMO B35iITb HABOP 06 BEKTOB, CPE3bl 0OLIYHO ABNAOTCS
XOPOLWNM BbIBOPOM:

fn work_on_bytes(slice: &[u8]) {}

[MOCKONbKY vec<T> N MACCUBBI [T; N] PEaNN30BaTb Deref<Target=[T]> , UX MOXHO NIErKO
NPUHYONTb K (pparMeHTy:

let vec = Vec::new();
work_on_bytes (&vec) ;

let arr = [0; 10];
work_on_bytes (&arr) ;

let slice = &[1,2,3]1;
work_on_bytes (slice); // Note lack of &, since it doesn't need coercing

OpnHako BMECTO TOro, 4Tobbl SBHO TpeboBaTb Cpes, MOXHO caenatb OYHKUMIO ANS NPUHSATUS
noboro Tvna, KOTOPbIA MOXET NCMOMNb30BATbCS KaK CPes:

fn work_on_bytes<T: AsRef<[u8]>>(input: T) {
let slice = input.as_ref();

B aTtom npumepe qJYHKLI,I/Iﬂ work_on_bytes MPUMET J'||060|7| TN T KOTOprVI peannadyerT as_ref () ,
KOTOPbI BO3BpALLAET CChINIKY HA [u8] .

work_on_bytes (vec) ;
work_on_bytes (arr) ;

work_on_bytes (slice);

work_on_bytes ("strings work too!");

Peanusauus Deref pns cTpykTypbl Option 1 060104KK

use std::ops::Deref;
use std::fmt::Debug;
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# [derive (Debug) ]
struct RichOption<T> (Option<T>); // wrapper struct

impl<T> Deref for RichOption<T> ({
type Target = Option<T>; // Our wrapper struct will coerce into Option
fn deref (&self) —-> &Option<T> {
&self.0 // We just extract the inner element

impl<T: Debug> RichOption<T> {
fn print_inner (&self) {
println! ("{:?2}", self.0)

fn main () {
let x = RichOption (Some (1)) ;
println! ("{:?}",x.map(|x| x + 1)); // Now we can use Option's methods...
fn_that_takes_option (&x); // pass it to functions that take Option...
x.print_inner () // and use it's own methods to extend Option

fn fn_that_takes_option<T : std::fmt::Debug>(x: &Option<T>) {
println! ("{:?2}", x)

NMpumep Simple Deref

Deref €CTb MPOCTOE NMPaBnno: eciiny Bac €CTb TUM T N OH Peain3YyeT Deref<Target=F>, TO &T
KO3puMpyeT B «r , KOMNUNATOP OyAeT NOBTOPATb 9TO CTONLKO pas, CKOJIbKO HE06Xx0auMo ans
nony4yeHusa F, Hanpumep:

fn f(x: &str) -> &str { x }

fn main() {
// Compiler will coerce &&&&&&&str to &str and then pass it to our function
f(&&6666&8&"It"'s a string");

MpuHYANTENBHOE NPUHYX AEHNE 0COBEHHO NONe3Ho Npu paboTe ¢ TUNamn ykasaTtenemn, Takmumm

Kak Box UMW Arc , HANPUMEP!

fn main () {
let val = Box::new(vec![1,2,3]);
// Now, thanks to Deref, we still
// can use our vector method as if there wasn't any Box
val.iter().fold (0, |acc, &x| acc + x ); // 6
// We pass our Box to the function that takes Vec,
// Box<Vec> coerces to Vec
f(&val)

fn f(x: &Vec<i32>) {
println! ("{:?}", x) // [1,2,3]
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MpounTanTte ABTO-padbiMeHOBaHNS oHNarH: https://riptutorial.com/ru/rust/topic/2574/aBTo-
pa3bIMEHOBAHNS
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rnaesa 8: AprymeHTbl KOMaHOHOM CTPOKM

BctynneHue

CraHpapTtHas 6ubnunoTteka Rust He COOepPXUT NpPaBUNbHBI Napcep apryMeHToB (B OTAuUYMe OT
argparse B Python), BMECTO 3TOro npeanoymTasi OCTaBuTb 3TO B CTOPOHHUX silmkax. B aTux
npumepax byaoeT nokasaHo NCMoNb30BaHWEe Kak CTaHOapTHOW 6ubnuoTeku (ans opMmMpoBaHus
rpyboro obpaboTymnka apryMeHToB), Tak U BUBNNOTEKN c1ap KOTOPAs MOXET 6onee 3 PEKTUBHO
aHanM3npoBaTb apryMeHTbl KOMaHOHON CTPOKM.

CuHTakcuc

* ncnonb3ynTte std :: env; // ViMnopTupyem Mooy b env
* nycTb args = env :: args (); // XpaHute utepatop Args B NepeMeHHoOn args.

Examples

MUcnonb3oBaHue std :: env :: args ()

Bbl MOXXeTe nonyy4nTb OOCTYM K apryMeHTaMm KOMaHOHOM CTPOKW, NepenaHHbIM Ballei
nporpamme, NCnonb3ys prHKU,VIl'O std::env::args () . o710 BO3BpallaeT NnTepaTtop aArgs KOTOpr|7| Bbl
MoXxeTe nepebpatb Unm cobpaTtb B vec .

Utepauuns yepes aprymeHTbl

use std::env;

fn main () {
for argument in env::args () {
if argument == "--help" {
println! ("You passed —--help as one of the arguments!");

}

C60p B vec

use std::env;

fn main () {
let arguments: Vec<String> = env::args().collect();
println! ("{} arguments passed", arguments.len());

Bbl MOXeTe nony4ntb 60/blie apryMeHToB, YeM Bbl OXUAaeTe, eCNu Bbl BbI30BETE CBOIO
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nporpammy cnenylowmm o6pasom:

./example

X0oT$ NOX0Xe, YTO HUKaKMe apryMeHTbl He 6binv nepenaHbl, NepBbiM apryMeHToM siBnisieTcs (
06bI4HO ) UMSI UcrofHsieMoro dpaina. OfHako 3TO He rapaHTXs, NO3TOMY Bbl BCeraa AONXHb
NPOBEPSITb N (PUNLTPOBATL APrYMEHTbI, KOTOPbIE Bbl MONyYaeTe.

NUcnonb3oBaHue xnonka

[ns 6onee KpynHbIX NPOrpaMm KOMaH4HON CTPOKM UCMONb30BAHMWE std: :env::args () JOBONbHO
YTOMUTENbHO M TPYLHO cnpaBnsieTcs. Bbl MOXeTe ncnonb3oBaTth «1-p AN 06paboTkm
NHTepdoelica KOMaHAHOW CTPOKW, KOTOPbI By et aHanM3npoBaTb apryMeHTbl, CoO34aBaThb
cnpaeku n n3beratb owWnHOK.

CylwecTByeT HECKONbKO wab/1oHOB, KOTOPbIE Bbl MOXETEe UCMOb30BaTb C clap , U KAXObIA N3
HUX obecne4ynBaeT pPasfiMyHyto rmbkocTb.

LlaénoH Builder

910 camblii NOAPOOHbBIN (M TMOKUIA) METOL, NO3TOMY OH MONE3€EH, KOrAa Bam HyXeH
MenkomacwTabHbI KOHTPONb Hag Bawum CLI.

clap Pa3NMyaeT rnogKkomaHabl N apryMeHTbl . NMookomaHobl ﬂeIZCTBy}OT Kak He3aBuUCnMbie
noanporpamMmbl B Balleli OCHOBHO NpPorpaMMe, TOYHO TakK Xe, KakK cargo run M git push . OHU
MOTYT UMETb CBOW COBCTBEHHbIE NapamMeTpbl KOMAHAOHON CTPOKU M BXOAHbIE AaHHble. APryMeHTbI
- 9TO NPOCThbIE Cpﬂarl/l, Takne KakK --verbose , U OHUA MOTYT NPUHNUMATb BXOOHblE OaHHbIE
(HanpuMep, - —-message "Hello, world" ).

extern crate clap;
use clap::{Arg, App, SubCommand};

fn main () {
let app = App::new ("Foo Server")
.about ("Serves foos to the world!")
.version("v0.1.0")
.author ("Foo (Q@Example on GitHub)")
.subcommand (SubCommand: :with_name ("run")
.about ("Runs the Foo Server")
.arg (Arg::with_name ("debug")
.short ("D")
.about ("Sends debug foos instead of normal foos.")))

// This parses the command-line arguments for use.
let matches = app.get_matches();

// We can get the subcommand used with matches.subcommand (), which
// returns a tuple of (&str, Option<ArgMatches>) where the &str

// 1s the name of the subcommand, and the ArgMatches is an

// ArgMatches struct:

// https://docs.rs/clap/2.13.0/clap/struct.ArgMatches.html

https://riptutorial.com/ru/home 34


https://docs.rs/clap/2.13.0/clap/

if let ("run", Some (run_matches)) = app.subcommand() {
println! ("Run was used!");

MpounTante ApryMeHTbl KOMaHOHOM CTPOKW oHNawmH: https://riptutorial.com/ru/rust/topic/7015/
aprymeHTbl-KOMaH4HON-CTPOKN
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rnasa 9: BapuaHT

BctynneHue

Tun option<T> - 3T0 3kBUBaNEHT NULL, paBHblii Rust, 6e3 Bcex npobneM, KOTopble BO3HMKAKOT C
HUM. BonbwnHCTBO C-NOO0BHbBIX A3bIKOB AOMNyCKalT, 4TO ntobas nepeMeHHas NMeeT 3Ha4YeHue
null €CNIN HET OaHHbIX, HO TUM Option BAOXHOBNEH (PYHKLMOHAbHLIMA A3blKaMu, KOTOPble
npeanoYynTaroT «onumMoHanbHble» (Hanpumep, Hadell's maybe monad). Vicnonb3oBaHue option
TUMOB NO3BOJIUT BaM Bblpa3nTb MbIC/Ib , YTO AaHHbIE MOTYT UK He MOTyT OblTb TaM (Tak kak
p>XaBynHa He 0OHyNsieMble TUMOB).

Examples

Co3paHue 3HayeHUsi NapaMeTpa U COOTBETCTBUS LLA6NOHY

// The Option type can either contain Some value or None.

fn find(value: i32, slice: &[i32]) —-> Option<usize> {
for (index, &element) in slice.iter () .enumerate() {
if element == value {

// Return a value (wrapped in Some) .
return Some (index) ;

}

// Return no value.

None
}
fn main () {
let array = [1, 2, 3, 4, 51;
// Pattern match against the Option value.
if let Some (index) = find(2, &array) {

// Here, there is a value.
println! ("The element 2 is at index {}.", index);

// Check if the result is None (no value).
if let None = find (12, &array) {
// Here, there is no value.
println! ("The element 12 is not in the array.");

// You can also use “is_some’ and ‘“is_none’ helpers
if find (12, &array) .is_none() {
println! ("The element 12 is not in the array.");

YHNUYTOXEeHue onuuoHa

fn main () {
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let maybe_cake = Some ("Chocolate cake");
let not_cake = None;

// The unwrap method retrieves the value from the Option
// and panics if the value is None
println! ("{}", maybe_cake.unwrap());

// The expect method works much like the unwrap method,
// but panics with a custom, user provided message.
println! ("{}", not_cake.expect ("The cake is a lie."));

// The unwrap_or method can be used to provide a default value in case
// the value contained within the option is None. This example would
// print "Cheesecake".

println! ("{}", not_cake.unwrap_or ("Cheesecake"));

// The unwrap_or_else method works like the unwrap_or method,
// but allows us to provide a function which will return the

// fallback value. This example would print "Pumpkin Cake".
println! ("{}", not_cake.unwrap_or_else (|| { "Pumpkin Cake" 1}));

// A match statement can be used to safely handle the possibility of none.
match maybe_cake {

Some (cake) => println! ("{} was consumed.", cake),

None => println! ("There was no cake.")

// The if let statement can also be used to destructure an Option.
if let Some (cake) = maybe_cake {
println! ("{} was consumed.", cake);

P33BeprIBaHI/Ie ccbiNikn Ha Onuumio, Bnagerulyro ee cooepXxmumbim

Ccbinka Ha napaMeTp s«option<T> HE MOXET ObITb pa3BepHyTa, €Cninm TUMN T He MOXeT 6bITb
cKkonunpoBaH. PeweHwne 3aknoyaeTcsa B UBMEHEHUN ONUMN s0ption<sT> C MCNONb30BAHNEM

as_ref () .

P>xaBumHa 3anpelwaeT nepenady npasa cCoObCTBEHHOCTU HA 0O bEKThI MPX 3aMMCTBOBaHUN
06bekToB. Korga cam OnumMoH 3auMCTBOBAH ( soption<T> ), €F0 COAEPXMNMOE TaKXe - KOCBEHHO -
3aMMCTBOBAHO.

# [derive (Debug) ]
struct Foo;

fn main () {
let wrapped = Some (Foo) ;

let wrapped_ref = &wrapped;

println! ("{:?}", wrapped_ref.unwrap()); // Error!

He MOXET BbINTU U3 3aeMHOro KOHTeHTa [--explain E0507]

Tem He MeHee, MOXHO CO030aTb CCbIJIKY Ha COOepPXUNMOE option<T> . OI'ILI,VIFl as_ref () METOq
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BO3BpallaeT napameTp Ons «T , KOTOPbIA MOXET ObiTb pa3BepHyT 6e3 nepenayun npaea
COOCTBEHHOCTMU:

println! ("{:?}", wrapped_ref.as_ref().unwrap());

Mcnonb3oBaHue onuuu ¢ Kapton n and_then

Onepaums map SABNSAETCSA NONE3HLIM MHCTPYMEHTOM MPY paboTe C MaccMBaMmn 1 BEKTOPaMu, HO
Tak>Xe MOXeT MUCNOoNb30BaThCs AN (YHKUMOHANBHOrO UCMOb30BaHUS 3HAYEHWI option .

fn main () {

// We start with an Option value (Option<i32> in this case).
let some_number = Some (9);

// Let's do some consecutive calculations with our number.
// The crucial point here is that we don't have to unwrap
// the content of our Option type - instead, we're just
// transforming its content. The result of the whole operation
// will still be an Option<i32>. If the initial value of
// 'some_number' was 'None' instead of 9, then the result
// would also be 'None'.
let another number = some_number

.map(|n| n - 1) // => Some(8)

.map(|n| n * n) // => Some (64)

.and_then(|n| divide(n, 4)); // => Some (16)

// In the last line above, we're doing a division using a helper

// function (definition: see bottom).

// 'and_then' is very similar to 'map', but allows us to pass a

// function which returns an Option type itself. To ensure that we

// don't end up with Option<Option<i32>>, 'and_then' flattens the

// result (in other languages, 'and_then' is also known as 'flatmap').

println! ("{}", to_message (another_number));
// => "16 is definitely a number!"

// For the sake of completeness, let's check the result when
// dividing by zero.
let final number = another_number

.and_then (|n| divide(n, 0)); // => None

println! ("{}", to_message (final_number)) ;
// => "None!"

// Just a helper function for integer division. In case
// the divisor is zero, we'll get 'None' as result.
fn divide (number: i32, divisor: i32) -> Option<i32> {
if divisor != 0 { Some (number/divisor) } else { None }

// Creates a message that tells us whether our

// Option<i32> contains a number or not. There are other
// ways to achieve the same result, but let's just use
// map again!

fn to_message (number: Option<i32>) -> String {
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number
.map(|n| format! ("{} is definitely a number!", n)) // => Some("...")
.unwrap_or ("None!".to_string()) // => "..."

MpounTanTte BapmaHT oHnamH: https://riptutorial.com/ru/rust/topic/1125/sapuaHT
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rnasa 10: BnapneHue

BctynneHue

CobCTBEHHOCTb - OJi1Ha U3 CaMbIX BaXHbIX KOHLEMNUWiA B Rust, n 310 TO, Yero HeT Ha
60NblINHCTBE OPYyrunx A3blKOB. Mpes o TOM, 4TO LEHHOCTb MOXET ripuHanieXxarb onpeueneHHon
ﬂepeMeHHOVI, 4aCTO OOBOJIbHO TPYOHO NOHATD, 0CODEHHO B A3blKax, rgoe KonmposaHme ABNAEeTCA
HeABHbIM, HO B 3TOM pa3fene 6y,u.yT pacCMOTpPEHDbI pa3nnyHble noeun, cea3aHHbie C BJiadEeHNEM.

CuHTakcuc
* nyctb X: & T = ... // X - Hen3meHsemas ccoinka
e NycTb X: & Mut T = ... // X - uCKNOYNTENbHAS, U3MEHSeMas ccblnka

* nyctb _ = & mut foo; // 3ammcTBOBaThH fOO M3MEHYMBO (T. €. UCK/TIIOYNTENBHO)
* nycTtb _ = & foo; // 3aumcTBOBaTH fOO HEM3MEHHO
e nycTb _ = foo; // nepemelweHne foo (TpebyeTtcs BnageHne)

3aMmedyaHus

« B ropasno 6onee paHHux Bepcusix Rust (oo 1.0, main 2015 r.) y npuHaonexaltien
nepeMeHHol Hbln TUM, HAYNHAWKIACS C ~ . Bbl MOXeTe yBUAETb 3TO B O4EHb CTapbIX
npumepax.

Examples

Co6CcTBEHHOCTb U 3aMbl

Bce 3HayeHus B Rust umetoT poBHO oauH Bnagenew. Bnaneneu HeceT 0TBETCTBEHHOCTb 3a
yOaneHne 3TOro 3Ha4yeHus, Koraa OH BbIXOOWT 3a npenenbl obnactn OenCcTBUS, U SBRsieTCs
€0WNHCTBEHHbIM, KTO MOXET r1epemMecTuTb NpaBo COOCTBEHHOCTM Ha 3TO 3HadyeHue. Bnapgeneu
3HAYEHNS MOXET OTOAaTb CChIIKM HA HErO, Pa3peLwmnB OPYruM YacTsaM KoLa 3aHSITb 3TO 3HAYEeHne.
B ntoboii MOMEHT BpeMeHn MOXET ObiTb Ntoboe KONMYECTBO HEN3MEHSIEMbIX CChINIOK Ha
3Ha4YeHue:

let owned = String::from("hello");

// since we own the value, we may let other variables borrow it
let immutable_borrowl = &owned;

// as all current borrows are immutable, we can allow many of them
let immutable_borrow2 = &owned;

// in fact, if we have an immutable reference, we are also free to
// duplicate that reference, since we maintain the invariant that
// there are only immutable references

let immutable_borrow3 = &*immutable_borrow2;
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WM OOHY M3MEHSIEMYIO CCbINIKY Ha Hee ( Error 0003HAYAET OWMOKY BPEMEHUN KOMMUASLMN):

// for us to borrow a value mutably, it must be mutable

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

// we can borrow owned mutably

let mutable_borrow = &mut owned;

// but note that we cannot borrow owned *again*

let mutable_borrow2 = &mut owned; // ERROR, already borrowed
// nor can we cannot borrow owned immutably

// since a mutable borrow is exclusive.

let immutable_borrow = &owned; // ERROR, already borrowed

Ecnu K 3Ha4YeHNIO UMEKOTCS HEBBLIMONHEHHbIE CChINKW (M3MEHSIEMbBIE NI HEN3MEHSIEMBIE), 3TO
3Ha4YeHne He MoxXeT BblTb nepemelleHo (T. E. Ero cobcTtBeHHOCTb oTAaHa). Mbl 4onXHbl 6binun
6bl y6eanTbCs, 4TO BCE CCbINIKM Oblnv 0TOPOLLEHBI MEPBLIM, Y4TOOLI pa3pewmnTb NepemMewaTb
3HayeHue:

let foo = owned; // ERROR, outstanding references to owned
let owned = String::from("hello");
{
let borrow = &owned;
//
} // the scope ends the borrow
let foo = owned; // OK, owned and not borrowed

nepI/IO,EWI‘-IHOCTb N NPoAOJIXUTENIbHOCTb XXU3HU

Bce 3HayeHus B Rust UMEOT BCHO XXU3HbD . BpeMSI KN3HM 3HAYEeHNA OXBAaTblBAE€T CErMeHT Koaa oT

3Ha4YeHud, BBOOMMOro tTyaa, roe oH nepemMelleH, nnm KoHey obnacTu cnoxeHus

let x = String::from("hello"); // +
// 8
let y = String::from("hello"); // + |
//
foo(x) // x is moved | = x's lifetime
// :
y /7 = y's lifetime

Bcskuin pas, korga Bbl 3aMMCTBYETE 3HAYEHUE, PE3YNbTUPYIOLWAS CCbIika UMEET CPOK C/1yX0b!
MPUBSA3AHHBIA K BPEMEHW XWN3HW 3aMCTBOBAHHOMO 3HAYEHWS:

let x = String::from("hello");

let y = String::from("world");

// when we borrow y here, the lifetime of the reference

// stored in foo is equal to the lifetime of y

// (i.e., between let y = above, to the end of the scope below)
let foo = &y;

// similarly, this reference to x is bound to the lifetime

// of x ——— bar cannot, for example, spawn a thread that uses
// the reference beyond where x is moved below.
bar (&x) ;
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3BOHKM U Bbi30B PYHKLUN

BonbwnHCTBO BONPOCOB O COBCTBEHHOCTM BO3HMKAIOT NPW HanucaHum doyHkumid. Korna Bl
yKasblBaeTe TuMbl apryMeHToB pyHKLMN, Bbl MOXETe BbibpaTb Cr1ocob nepenaym aToro
3HayeHus. Ecnv BaM Hy>XeH TOMbKO JOCTYM TOMbKO LNS YTEHWS, Bbl MOXETE B3AThb
HEeN3MeHSIeMYI0 CCbINKY:

fn foo(x: &String) {
// foo is only authorized to read x's contents, and to create
// additional immutable references to it if it so desires.

let y = *x; // ERROR, cannot move when not owned
x.push_str ("foo"); // ERROR, cannot mutate with immutable reference
println! ("{}", x.len()); // reading OK

foo(x); // forwarding reference OK

Ecnn oo HEOBXOAMMO N3MEHNTb apryMeHT, OH AOMXKEH B3STb UCKNIOYNTENBHYIO, U3MEHSIEMYIO
CCbINIKY:

fn foo(x: &mut String) {
// foo is still not responsible for dropping x before returning,
// nor is it allowed to. however, foo may modify the String.

let x2 = *x; // ERROR, cannot move when not owned
x.push_str("foo"); // mutating OK

drop (*x); // ERROR, cannot drop value when not owned
println! ("{}", x.len()); // reading OK

Ecnu Bbl He ykaxeTe HU s MW smut , Bbl TOBOPUTE, YTO QOYHKLUUS OyaeT BNafeTb apryMeHToM.
OT0 03HAYaET, YTO foo TEMEPb TAKXE HECET OTBETCTBEHHOCTb 3a YAaNeHNe x .

fn foo(x: String) {
// foo may do whatever it wishes with x, since no-one else has
// access to it. once the function terminates, x will be dropped,
// unless it is moved away when calling another function.
let mut x2 = x; // moving OK
x2 .push_str ("foo"); // mutating OK
let = &mut x2; // mutable borrow OK

let = &x2; // immutable borrow OK (note that &mut above is dropped)

println! ("{}", x2.len()); // reading OK
drop (x2); // dropping OK

Co6CTBEHHOCTb U CBOMCTBO KONMUPOBaHUSA

HekoTopble Tvnbl Rust peannayoT CBOMCTBO copy . TWMbl, KOTOPbIE SBNSIOTCS copy MOTYT ObITb
nepemelleHbl 6e3 NCnonb30BaHUS COOTBETCTBYHOIWErO 3Ha4YEHMS. DTO CBA3AHO C TEM, YTO
COOEPXMMOE 3HAYEHNS MOXHO NPOCTO CKOMMPOoBaTh No 6anTaM B NamsATb ONS NONy4YeHMs
HOBOIr0 MAEHTUYHOrO 3Ha4YeHNs. BoNbWNHCTBO NPUMNTUBOB B RUSt (bool , usize , f64 U T. [1.) -
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9TO Copy .

let x: isize = 42;
let xr = &x;
let vy = *xr; // OK, because isize is Copy

// both x and y are owned here

[MprMeyaTenbHO, YTO vec U string HE Copy :

let x = Vec::new();
let xr = &x;
let y = *xr; // ERROR, cannot move out of borrowed content

Mpountante BnaneHune oHnaiH: https://riptutorial.com/ru/rust/topic/4395/snaneHue
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rnaesa 11: Bpemsa Xn3HuU

CuHTakcuc

* fn pyHKUMS <'a> (x: & a Twvn)

e struct Struct <'a> {x: & a Tun}

* enum Enum <'a> {BapwvaHT (&' a Tun)}

» impl <'a> Struct <' a> {fn x <'a> (& self) -> &' a Type {self.x}}
* impl <'a> 3HayeHue <' a> gng Tuna

e impl <'a> Trait ona Type <' a>

® fn function<F>(f: F) where for<'a> F: FnOnce(&'a Type)

® struct Struct<F> where for<'a> F: FnOnce(&'a Type) { x: F }
® enum Enum<F> where for<'a> F: FnOnce(&'a Type) { Variant (F) }
® impl<F> Struct<F> where for<'a> F: FnOnce(&'a Type) { fn x(&self) -> &F { &self.x } }

» Bce ccbinky B Rust UMEIOT BCHO XW3Hb, AaXe €CN OHW SIBHO HE aHHOTUPYIOTCS.
Komnunsatop cnocobeH HESIBHO Ha3Ha4yaTb CPOKUN XUSHW.

e 'static BPEMS XW3HW HA3HAYaETCs AN CCbINOK, KOTOPbIE XPaHSATCS B ABOMYHOM KOLE
nporpammbl 1 6yoyT OeACTBMTENbHbBI HA MPOTSXEHUN BCErO €ro BbINOIHEHUS. DTO BPEMS
XMN3HN 60MbLlEe BCEFO OTHOCUTCS K CTPOKOBBLIM IMTEpanam, KOTopble UMEIKOT TUM &' static

str .

Examples

MapameTpbl pyHKUUU (BpeMsi BBOOA)

fn foo<'a>(x: &'a u32) {

70 oo

970 yKasblBaeT Ha TO, YTO foo MMEET BPEMS XU3HN 'a , @ NAPaMETP x OONIXEH MMETb BPEMS
XWN3HW HE MeHee 'a . DyHKLMOHANbHbIE BPEMEHA XU3HN 0ObIYHO MPOMNYCKAKTCS MO BPEMEHU
XKU3HY

fn foo(x: &u32) {
/] ...

B cnydyae, Korga oyHKUMS NpUHUMaET HECKONbKO CCbINIOK B Ka4eCTBe NapaMeTpoB 1 Bo3BpallaeT
CCbIJIKY, KOMIMNNATOP HE MOXET BbIBECTU BPEMA XN3HU pe3y/ibTaTa HYepes MOXN3HEHHbIV elision
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error[E0106]: missing lifetime specifier
1 | fn foo(bar: &str, baz: &str) -> &i32 {
| ~ expected lifetime parameter

BmecTo atoro napamMeTpbl CPOKa XMNI3HW O0J1XHbI ObITb IBHO yKa3aHbl.

// Return value of "foo' is valid as long as “bar’ and "baz are alive.
fn foo<'a>(bar: &'a str, baz: &'a str) -> &'a i32 {

DyYHKLMKN TakXe MOTryT NPUHMMATb HECKO/IbKO NapaMeTpoB BPEMEHUN XUIHN.

// Return value is valid for the scope of ‘bar’
fn foo<'a, 'b>(bar: &'a str, baz: &'b str) -> &'a 132 {

NMons cTpyKTypbI

struct Struct<'a> {
x: &'a u32,

OT0 yKa3blBaET, YTO NOOOW AaHHbIA 9K3EMNASAP struct UMEET BPEMS XU3HU 'a , @ su32
XPaHAWMWIACS B x OONXKEH UMETb BPEMS XN3HN HE MEHEE 'a .

Bnokuposka Impl

impl<'a> Type<'a> {
fn my_function(&self) -> &'a u32 {
self.x

970 yKasbiBaET, YTO Type UMEET BPEMSI XU3HM 'a 1 4TO CCbINKA, BO3BPALLAEMAS ny_function ()
MOXeT OblTb 6onee HeAeNCTBUTENbHOW NOC/E TOrO, KaK 'a 3aKaH4YMBAETCS, MOTOMY YTO Type
6onbluie He CylecTBYET AN COXPAHEHNS self.x

paHMLbl YPOBHS 60/1ee BbICOKOroO paHra

fn copy_1if<F>(slice: &[i32], pred: F) -> Vec<i32>
where for<'a> F: Fn(&'a 132) —-> bool

let mut result = vec![];

for &element in slice {

if pred(&element) {
result.push(element) ;

result
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970 yKasblBaeT, YTO CCbiNka Ha i32 B NPUBSA3KE K 3HAYEHWIO Fn MOXET UMETb Ntoboe BpeMms
XUN3HW.

He paboTaeT cnepytoulee:

fn wrong_copy_if<'a, F>(slice: &[i1i32], pred: F) -> Vec<i32>
where F: Fn(&'a 132) —> bool

let mut result = vec![]; // 'a scope |
for &element in slice { )/ <———————— + |
if pred(&element) { // | |
result.push (element) ; // element's| |

} // scope | |

} [/ <=——————= + |
result // |

KomnunsaTtop naet cnepytolwyio owmnbKy:

error: “element’ does not live long enough
if pred(&element) { // |

MOTOMY YTO flOKa/NbHas NEPEMEHHAS element HE XMBET TaK AONI0, KAK 'a XU3HU» (KaK Mbl BUAMM
N3 KOMMEHTapVeB Koaa).

Bpems Xun3Hu He MOXeT OblTb 06 BABNEHO HA YPOBHE (PYHKLMM, MOTOMY 4TO HaM Hy>XHO Apyroe

BPEMS XN3HU. BOT NoYeMy Mbl ICNONb30BaNM for<'a> : YTOObI yKa3aTb, 4TO CCbINIka MOXET OblTb
LEeNCTBMTENbHOM ANs Nto6Oro BPEMEHN XU3HW (CNeaoBaTenbHO, MOXHO UCMONb30BaTb MEHbLIEE
BPEMS XU3HW).

OueHku rpaHmy 6onee BLICOKOrO paHra Tak>xe MoryT 6biTb NCMOb30BaHbl AN CTPYKTYP:

struct Window<F>
where for<'a> F: FnOnce (&'a Window<EF>)

on_close: F,

a TakXxe Ha gpyrve npeameTsl.
OueHkmn Npn3HakoB 6onee BbICOKOro paHra Hambosnee 4acTo UCNOMb3YKTCSA C YHEPTaAMM Fnx .

Ins aTUx NpMMepoB BPeMs XUu3Hu elision pabotaet HOpManbHO, NO3TOMY HaM HE HYXHO
yKasblBaTb CPOKU XU3HW.

MpounTtante Bpemsa xusHn oHnarH: https://riptutorial.com/ru/rust/topic/2074/BpemMs-XN3HU
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rnasa 12: BctaBHble 3HaYeHUSA

BctynneHue

Kopobku - o4eHb BaXHasi 4acTb PXXaBUMHbI, U KaXAbli paCTOPOMNHWK LOMXEH 3HATb, 4TO 3TO
TaKkoe W Kak Mx UCronb3oBaTb

Examples

Co3paHue Kopooku
B ctrabunbHoM Rust Bbl co3gaeTe Box, MCNONb3yst OYHKLUMIO Box: :new .

let boxed_int: Box<i32> = Box::new(l);

MUcnonb3oBaHue 3Ha4YeHUU B LLUTYYHOW ynakoBKe

nOCKOJ'Ibe Boxes peannayloT peref<Target=T> , Bbl MOXXETE UCMNO/Ib30BaTb 3HAYEHNA B
Deref<Target=T> KakK N 3Ha4eHNe, KOTOpPpOe OHM coaepXKar.

let boxed_vec = Box::new(vec![1l, 2, 31);
println! ("{}", boxed_vec.get (0));

Ecnu Bbl X0TTe conocTaBuTb WwabnoH No pa3mepy B KOpobke, BaM MOXeT noTpeboBaTtbCs
pa3biMeHOBaTb MoJe BPYUHY!O.

struct Point {
x: 132,
y: 132,

}

let boxed_point = Box::new(Point { x: 0, y: 0});
// Notice the *. That dereferences the boxed value into just the wvalue
match *boxed_point {
Point {x, y} => println! ("Point is at ({}, {})", x, V),
}

Ncnonb3oBaHue SLLMKOB A1 CO30aHUSA PEKYPCUBHbIX NepeynciieHnn u
CTPYKTYp

Ecnun Bbl nonbiTaeTecb co3natb PEKYPCUBHOE NepeudncieHne B Rust 6e3 ncnonb3oeaHus Box, Bbl
nonyynTe owmnbKy BPEMEHN KOMMUNSALMK, yKa3as, 4TO NepeYmcneHne He MoXeT ObiTb 3a4aHo.

// This gives an error!
enum List {
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Nil,
Cons (132, List)

YT00bl NepeyvncneHme UMeno onpeneneHHbIi pa3mMep, PEKYPCUBHO coadepxallee 3Ha4yeHue
OONXHO ObITb B none.

// This works!
enum List {
Nil,
Cons (132, Box<List>)

910 paboTaeT, noToMy 4TO BOX BCerna umeeT TOT Xe pa3Mep He3aBnCMMO OT TOro, 4TO Takoe T,
4TO No3BONsieT Rust AaBaTb CNUCOK Pa3MepoM.

Mpountainte BcTaBHble 3HaYeHNsa oHnamH: https://riptutorial.com/ru/rust/topic/9341/scTaBHble-
3Ha4eHus
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rnasa 13: BcTpoeHHasa c6opka

CuHTakcuc

» #l [feature (asm)] // Bknountb asm! BCTPOEHHbI MakpoC
» asm! (<template>: <output>: <input>: <clobbers>: <options>) // icnyckaem wabnoH cbopku
(Hanpumep, «NOP», «<ADD% eax, 4») ¢ 3afaHHbIM/ NapaMeTpamu.

Examples

Acm! makpoc

BcTpoeHHas cbopka bynet noaaepXmBatbCcs TONbKO B HOYHbIX Bepcusix Rust oo crabunmsaumn .
YT06bl BKNOYNTb MCMNOMIb30BaHUE asm! MaKpoca, UCMONb3yinTe cnenyownin atpubyT atpnbyTta B
BEPXHEWN 4acTn OCHOBHOro hanna ( 3arBop qbyHKLUUU ):

#! [feature (asm) ]

3arteMm UCNONb3yNTe asm! MAKPOC B NOOOM unsare ONOKE:

fn do_nothing () {
unsafe {
asm! ("NOP") ;
}

// asm! ("NOP") ;
// That would be invalid here, because we are no longer in an
// unsafe block.

Y CcnoBHO KOMNUAINPOBaTb BCTPOEHHYI COOpPKY

Ncnonb3yitTe yCnoBHy0 KOMNUASUUO, 4TOObl 06ecneymTb KOMAMASALMIO Ko4a TONbKO ANs
npeanonaraemoro Habopa KomaHza (Hanpumep, xs6 ). B npoTMBHOM cnyyae ko4 MOXET cTaTb
HeOencTBUTENbHbIM, ECNM NpOorpaMma CKOMNUIMpoBaHa ona Opyron apxXmTekTypbl, Takon Kak
ARM-npoueccopbi.

#! [feature (asm) ]

// Any valid x86 code is valid for x86_64 as well. Be careful
// not to write x86_64 only code while including x86 in the
// compilation targets!
#[cfg(any (target_arch = "x86", target_arch = "x86_64"))]
fn do_nothing() {
unsafe {
asm! ("NOP") ;
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#[cfg(not (any (target_arch = "x86", target_arch = "x86_64"))]
fn do_nothing() {
// This is an alternative implementation that doesn't use any asm!

// calls. Therefore, it should be safe to use as a fallback.

Bxonbl n Bbixoabl

#! [feature (asm) ]

#[cfg(any (target_arch="x86", target_arch="x86_64")) ]
fn subtract (first: i32, second: i32) {

unsafe {

//

Output values must either be unassigned (let result;) or mutable.

let result: i32;

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

Each value that you pass in will be in a certain register, which
can be accessed with $0, $1, $2...

The registers are assigned from left to right, so $0 is the
register containing 'result', $1 is the register containing
'first' and $2 is the register containing 'second'.

Rust uses AT&T syntax by default, so the format is:
SUB source, destination

which is equivalent to:

destination —-= source;

Because we want to subtract the first from the second,
we use the 0 constraint on 'first' to use the same
register as the output.

Therefore, we're doing:

SUB second, first

// and getting the value of 'first'
asm! ("SUB $2, $0" : "=r" (result) : "O0"(first), "r"(second));
println! ("{}", result);

Kogpbl orpaHu4yeHunin LLVM MOXHO HalTh 31eCh , HO 9TO MOXET pasfimyatbCs B 3aBUCUMOCTU OT
Bepcuu LLVM, ncnonb3yemoin Bawmm KOMNNNATOPOM rustc .

MpounTainTe BecTpoeHHas cbopka oHnaiiH: https://riptutorial.com/ru/rust/topic/6998/BCcTpoeHHas-

cbopka
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rnaBsa 14: N'eHepauunsa cnydyamHbiX Yyucen

BctynneHue

Rust nMeeT BCTPOEHHY0 BO3MOXHOCTb 0BecneyeHmnst reHepaunn CnyyamHbix YNCEN HYepes SWmK
rand . Byay4un yacTblo cTaHOapTHON BMbnmMoTekn Rust, hyHKLUMOHANBHOCTb SAwwmka rand 6bina
pasgeneHa, 4Tobbl ee pasBMTue CTabMNM3NMPOBaNOCh OTAENbHO OT OCTANbHOW YacTu NpoekTa
Rust. B aToM pa3nene pacckasbiBaeTcs, kak NpocTo AobasBmTb AWMk rand, 3aTeM reHeprpoBaTb
1 BbIBOOUTb CnyvarHoe 4ucno B Rust.

3aMmedyaHus

CyuwecTtByeT BCcTpoeHHas nogaepxka RNG, cBsa3aHHas € KaxabiM MOTOKOM, XPaHSLWMUMCS B
nokanbHoOM xpaHunuie notokos. K atoMy RNG MOXHO Nofy4mTb OOCTYN YEPes thread_rng UM
NCMNONb30BaTb HESIBHO YEPE3 random . ATOT RNG 06bI4HO ClyyaiiHbiM 06pa3oM BbicenBaeTCs U3
NCTOYHMKA CNy4anHON CUCTEMbI ONEPaLMOHHON CUCTEMbI, HAMPUMEP /dev/urandom B UNIX-
cuctemax, 1 aBToMaTuUyeckn reHepupyeTcsa n3 3Toro UCToYHMKa nocne reHepauumn 32 KiB
CnyvyarHbIX OaHHbIX.

MpunoxeHne, ons KOTOPOro TpebyeTcs NCTOYHMK SHTPOMMUU ANS KPUMNTOrpagouyecknx Lenem,
LONXHO NCNONb30BaTh oskng , KOTOPbIV CYMTBIBAET CYHANHOCTb M3 UCTOYHMKA, KOTOPbINA
npeLoCTaB/sieT onepaumnoHHas cuctema (HanpuMep, /dev/urandom B UNIXES UMM CryptGenRandom () B
Windows). [lpyrue reHepaTtopbl Cly4aiHbix Yucen, NpefocTaBeHHble 3TUM MOLYNIEM, He
noaxoOsaT AN Takux Lenei.

Examples

Co3paHue OByx cnydamHbix yucen ¢ Rand
Bo-nepBbix, BaM Hy>XHO 006aBUTb AWKk B dpaiin Cargo.toml B ka4ecTBe 3aBUCUMOCTN.

[dependencies]
rand = "0.3"

OTO [0OCTABUT SWKK rand U3 ALLMKOB.I0 . 3aTeM gobaBbTe 3TO B CBOV KOPHEBOW Katanor.

extern crate rand;

MockonbKy aTOT NpuMep byaeT obecneymBaTb NPOCTON BbIBOA YEPES3 TEPMUHAN, Mbl CO30AAUM
OCHOBHYIO (PYHKLMIO U Hanevyataem ABa CnyyaliHo reHepupyeMbiX HoMepa Ha KOHCon. B aTom
npumepe OyaeT co34aH KEeWMPOBAaHHbIA NOKaNbHbIA reHepaTop cnyyaiHbix ymucen. Mpu co3paHum
HECKObKMX 3HAYEHMI 3TO YacTo okasbiBaeTcs bonee ahPEKTUBHBIM.
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use rand: :Rng;
fn main () {
let mut rng = rand::thread_rng();

if rng.gen() { // random bool
println! ("i32: {}, u32: {}", rng.gen::<i32>(), rng.gen::<u32>())

Korpga Bbl 3anyckaete 3TOT NpuMep, Bbl ONTXKHbI yBUOETb CleayroWwmini OTBET B KOHCOJIN.

$ cargo run
Running ' target/debug/so’
i32: 1568599182, u32: 2222135793

Co3paHue nepcoHaxewn ¢ Rand

qTO6HFeHepMpOBaTbCMMBOﬂH,BblMOXETGMCHOﬂbSOBaTb(DyHKHWOreHepaTOpaCﬂyanHHX
yyucen B NoTokKke, random .

fn main () {
let tuple = rand::random::<(£64, char)>();
println! ("{:?}", tuple)

[ns cny4yaHbIX MM CUHTYNSPHBIX 3aNPOCOB, HAMPUMEP BbIWE, 3TO Pa3yMHbIA 9P PEKTUBHbIN
meTon. OpnHako, ecnu Bbl cObMpaeTech reHepnpoBaTh 60MbLe, YEM HECKOIbKO YACEN, Bbl
obHapyXxuTe, 4TO KewnpoBaHue reHepartopa bynet 6onee ahPEKTUBHBIM.

B aTtom cnyyae Bbl BONXKHbI 0XWAATh YBUAETb CNEeayoWwmnin pesynbTar.

$ cargo run
Running " target/debug/so"
(0.906881, '\u{9edc}")

Mpountante I'eHepaumns cny4amHbix Yucen oHnamH: https://riptutorial.com/ru/rust/topic/8864/
reHepauuns-cny4yanmHbix-4mcen
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rnasa 15: Cno6anbi

CuHTakcuc

» const IDENTIFIER: type = constexpr,
 static [mut] IDENTIFIER: type = expr;
» lazy_static! {static ref IDENTIFIER: type = expr; }

3aMmedyaHusa

* const 3HAYeHWA Bcerpna BCcTpaMBaemble N HE NMEOT aapecoB B NaMATU.

* static 3HAYEHUS HMKOrAa He NPUBSA3aHbl N UMEIOT OAMH 3K3EMNNAP C PUKCUPOBAHHBIM
agpecom.

* static mut values He ABNSATCS 6e30MacHbIMK 4N NaMSATU U NO3TOMY MOTYT ObiTb OOCTYMHbI
TONbKO B unsafe BOKeE.

e MHorpa ncnonb3oBaHme rnobanbHblX CTaTUYECKNX N3MEHSIEMbIX MEPEMEHHbIX B
MHOrOMOTOYHOM KOJe MOXET OblTb ONacHbIM, MO3TOMY PAacCMOTPUTE UCMONb30BaHMe std ::
sync :: Mutex unm opyrux anbtepHaTmB

e Ob6beKTbl lazy_static HEM3MEHSIEMbI, MHALMANN3NPYIOTCS TONbKO OOWH pas,
pacnpenenstoTcs Mexay BCEMU NOTOKaAMM U MOTYT ObITb HANPSMYIO AOCTYMHbI (HET
CBSI3aHHbIX TMNOB 06epTkM). HanpoTue, 06 bEKTbI thread_local NPEAHA3HAYEHbI NS
N3MEHEHMS, NHUUNANU3MPYIOTCS OONH pa3 Ans Kaxaoro notoka, a obpalleHns SBnsioTCS
KOCBEHHbIMM (C NCMONb30BaAHNEM THNA 0B0N0YKWN Localkey<T> )

Examples

Const
KntoyeBoe CnoBo const 06 bSBNSAET rNodanbHy0 NPMBA3KY KOHCTAHTHI.

const DEADBEEF: u64 = OxDEADBEEF;

fn main () {
println("{:X}", DEADBEEF) ;
}

OTu pesynbTathl

DEADBEEF

cTaTuyeckum

static KJIOYEBOE CNOBO 0O bABNSET rno6aany+o CTaTn4ecKyto NpmBsA3KY, KOTopasa MOXeT ObIThb
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N3MEH4YNBOMN.

static HELLO_WORLD: &'static str = "Hello, world!";
fn main () {
println("{}", HELLO_WORLD) ;

OTn pesynbTaThl

Hello, world!

lazy static!

NcnonbayinTe SWnK 1azy_static AN CO3AAHUS FNOBanbHbIX HEU3MEHSIEMbIX NEPEMEHHbIX,
KOTOpbIe MHULMANN3NPYIOTCS BO BPEMS BbINOHEHNS. Mbl UICNONb3YEM HashMap B KAYECTBE
LeMOHCTpauun.

B Cargo.toml .

[dependencies]
lazy_static = "0.1.*"

B nain.rs:

# [macro_use]
extern crate lazy_static;

lazy_static! {
static ref HASHMAP: HashMap<u32, &'static str> = {

let mut m = HashMap::new();
m.insert (0, "hello");
m.insert (1, ",");
m.insert (2, " ");
m.insert (3, "world");

m

}i
static ref COUNT: usize = HASHMAP.len();

fn main () {
// We dereference COUNT because it's type is &usize
println! ("The map has {} entries.", *COUNT) ;

// Here we don't dereference with * because of Deref coercions
println! ("The entry for 0" is \"{}\".", HASHMAP.get (&0) .unwrap());

NMoToKkoBble NoKanbHble 00bEKTbI

NokanbHbIi 06 bEKT NOTOKA UHMLMANM3NPYETCS NPU NEPBOM NCMOb30BaHMM B NoToke. U, kak
cnepyeT U3 Ha3BaHUs, Kaxablii NOTOK ByaeT nonyyaTb HOBYO KOMUKO, HE3ABMCUMYHO OT OPYrux
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NMOTOKOB.

use std::cell::RefCell;
use std::thread;

thread_local! {
static FOO: RefCell<f32> = RefCell::new(1.0);

// When this macro expands, "FOO' gets type “thread::LocalKey<RefCell<f32>>".
//

// Side note: One of its private member is a pointer to a function which is
// responsible for returning the thread-local object. Having all its members

// ~Sync® [0], “LocalKey 1is also implicitly " Sync' .

//

// [0]: As of writing this, "LocalKey  just has 2 function-pointers as members
fn main () {

FOO.with (| foo]| {
// ~foo' is of type ~&RefCell<f64>"

*foo.borrow_mut () = 3.0;
}) i
thread: :spawn (move | | {
// Note that static objects do not move ('FOO" is the same everywhere),

// but the "foo' you get inside the closure will of course be different.
FOO.with (| foo]| {
println! ("inner: {}", *foo.borrow());

)i

}) .join () .unwrap () ;

FOO.with (| foo]| {
println! ("main: {}", *foo.borrow());

)i

Bbixonbi:

inner: 1

main: 3

Be3onacHbIN cTaTUYeCKUU MYT ¢ mut_static

Cmewaemble rnobanbHble 31eMeHTbl (Ha3blBaeMble static mut , BbAENSIOWME HEOT bEMIEMOE
NpPOTMBOPEYME, CBA3AHHOE C UX UCMONb30BaHMEM) SBNSIOTCS HEGE30NacHbIMU, NMOCKObKY
KOMMUASITOPY CNOXHO 06ecneynTtb X Haanexallee Ucnonb3oBaHue.

Tem He MeHee, BBeLleHVE B3aUMOUCK Ito4aloWwmx 6noKMpoBOK BOKPYT AaHHbIX MO3BONSET
H6e3onacHble Ans NamMaTn N3MeHsieMble rnobanbHble nepeMerHble. 3To HE o3HavaeT, 4To OHM
nornyecku 6e3onacHoi!

# [macro_use]
extern crate lazy_static;
extern crate mut_static;

https://riptutorial.com/ru/home

55



use mut_static::MutStatic;

pub struct MyStruct { value: usize }

impl MyStruct {
pub fn new(v: usize) —-> Self{
MyStruct { value: v }
}
pub fn getvalue (&self) —-> usize { self.value }
pub fn setvalue (&mut self, v: usize) { self.value = v }

lazy_static! {
static ref MY_GLOBAL_STATE: MutStatic<MyStruct> = MutStatic

fn main () {

rinew () ;

// Here, I call .set on the MutStatic to put data inside it.

// This can fail.
MY_GLOBAL_STATE.set (MyStruct::new(0)) .unwrap () ;
{
// Using the global state immutably is easy...
println! ("Before mut: {}",
MY_GLOBAL_STATE.read () .unwrap () .getvalue () ) ;

// Using it mutably is too...

let mut mut_handle = MY GLOBAL_STATE.write () .unwrap();
mut_handle.setvalue (3);

println! ("Changed value to 3.");

// As long as there's a scope change we can get the

// immutable version again...

println! ("After mut: {}",
MY_GLOBAL_STATE.read () .unwrap () .getvalue () ) ;

// But beware! Anything can change global state!

foo();

println! ("After foo: {}",
MY_GLOBAL_STATE.read () .unwrap () .getvalue () ) ;

// Note that foo takes no parameters
fn foo() {
let val;
{
val = MY_GLOBAL_STATE.read () .unwrap () .getvalue () ;

let mut mut_handle =
MY_GLOBAL_STATE.write () .unwrap () ;
mut_handle.setvalue (val + 1);

OTOT KOA BbIBOAUT pe3ynbTart:
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Before mut: 0
Changed value to 3.
After mut: 3
After foo: 4

ST0 He TO, YTO LOMXHO NPOU3ONTK B RUSL. foo () HE MPUHMMANA M3MEHYUBYIO CCbIIKY Ha YTO-
nnbo, No3TOMy OHa He JonXHa bblna HM4Yero MyTUpPOBaTh, U BCe Xe OHa caenana ato. 970
MOXXET MPUBECTMN K O4EHb TPYOHbIM ANS OTNAAKM NOrMYecKmx owmnbok.

C npyroli CTOPOHbI, 3TO MHOrAA TO, YTO Bbl XOTUTE. Hanpumep, Ans MHOMMX UrPOBbIX ABUXKOB
TpebyeTcs rnobanbHblil KW N306pa>keHnidi  opyrmx PecypcoB, KOTOPbIE NEHMBO 3arpyXatoTCs
(N UCNONB3YIOT Kaky-TO APYrYHO CNOXHYKO cTpaTeruto 3arpy3ku). MutStatic naeanbHo
noaoxoouT Ans 3TON Lenw.

MpounTaiite ["nobansl oHNaiH: https://riptutorial.com/ru/rust/topic/1244/rnobansl
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rnasa 16: N'onasa MeTannunyeckasi p>XXaB4mHa

BctynneHue

CrtaHpoapTHas bubnmoTeka Rust ( s-a ) KOMAUAMPYETCS TONbKO AN HECKONbKUX apXMTEKTYyp.
NTak, 4Tobbl CKOMNMAMPOBAaTh OpPYyrue apxmTekTypbl (KoTopble nogaepxmeaet LLVM),
nporpammbl Rust MOryT oTkasaTbCsl OT UCMOb30BaHNS BCErO std M BMECTO 9TOr0 MCNO/b30BaTh
TONbKO MNEPEHOCHOE NOAMHOXECTBO, N3BeCTHOe kak The Core Library (core ).

Examples
#! [no_std] Mpuset, Mup!

#! [feature (start, libc, lang_items) ]
#! [no_std]
#! [no_main]

// The libc crate allows importing functions from C.
extern crate libc;

// A list of C functions that are being imported
extern {
pub fn printf (format: *const u8, ...) -> i32;

# [no_mangle]
// The main function, with its input arguments ignored, and an exit status 1s returned

pub extern fn main(_nargs: 132, _args: *const *const u8) -> i32 {
// Print "Hello, World" to stdout using printf
unsafe {

printf (b"Hello, World!\n" as *const u8);

// Exit with a return status of 0.

#[lang "eh_personality"] extern fn eh_personality () {}
#[lang = "panic_fmt"] extern fn panic_fmt () -> ! { panic! () }

MMpounTtante ['onasg metannuyeckas pxas4ymHa oHnamH: https://riptutorial.com/ru/rust/topic/8344/
ronas-metannmyeckas-pxasynHa
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rnaesa 17: rpy3oBou

BctynneHue

Cargo - meHenxep nakeToB Rust, ucnonb3yembiin ona ynpaeneHns suwmkamu (TepMmmH Rust gns
6nbnnoTek / naketos). Cargo NpenmMyLecTBEHHO U3BIeKaeT NakeTbl U3 crates.io u MoXeT
yrnpaBnsiTb CNOXHbIMA AEPEBbSAMU 3aBMCMMOCTEN C onpeneneHHbIMU TpeboBaHNSaMM K BEPCUM (
NCNoNb30BaHNEM CEMAHTUYECKOro ynpasneHns sepcmamin). Cargo Tak>xe MOXET NoMOoYyb B
CTPOUTENbLCTBE, 3KCMyaTaumm n ynpasneHmum npoektamm RuUst C cargo build, cargo run M cargo
test (Cpean Opyrunx rnonesHbiXx KOMaHg).

CuHTakcuc

* rpys new crate_name [--bin]
* rpya3 init [--bin]

« cbopka rpyaa [--release]

* rpy3oBom xop [--release]

* npoBepka rpyaa

* uCnblTaHue rpysa

* TPy30BOM CTEHN

e 0BHOBNEHME Fpy3a

* rpy3oBoOu naker

e onybnukoeaTtb rpys

* [un] ycTtaHoBMTb binary_crate_name
* MOMCK rpysa crate_name

* rpy3oBas Bepcus

* Bxon onga rpysosuka api_key

3aMmedyaHus

» B HacToSIWNI A MOMEHT NOAKOMAH[A cargo bench TPEOYET, 4TOOBLI HOYHAS BEPCUS
KoMnunsitopa pabotana agPekTUBHO.

Examples

Co3partb HOBbIN MPOEKT

Buonuorteka

c
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cargo new my-library

OTO CO30aeT HOBbIV KaTtanor C UMEHEM ny-1ibrary COAEPXAIWMNA doaiin KoHUrypaumm rpysa u
NCXoOHbIM KaTanor, cogepXatnin e IMHCTBEHHbIA NCXOAHbIA dparn Rust:

my-library/Cargo.toml
my-library/src/lib.rs

O7Tn OBa gaitna yxe cogepxat 6a30Bbiii ckenet BUbNMoTeKM, Tak 4TO Bbl MOXETE Cpasy Xe
MPONTU cargo test HA cargo test (M3 KATANOra my-library ), 4T0OObl NPOBEPUTL, BCE N1 paboTaerT.

ONBOVUYHbIU

cargo new my-binary —--bin

OTO CO3[aeT HOBbIW KaTanor C UMEHEM my-binary C @HANOTMYHOW CTPYKTYPOW, TaKom Kak
6nbnunoteka:

my-binary/Cargo.toml
my-binary/src/main.rs

Ha a10T pas cargo YCTaHOBUT npocTon Hello World, KoTopbIi Mbl CMOXEM 3anyCTUTb cpasy C

cargo run .

Bbl Tak>Xxe MoxeTe co3naTb HOBbIN NPOEKT B TEKyLWEM KaTtanore ¢ noMoubto NogKaTeEropmn init .

cargo init --bin

Kak v Bblwe, yoanute gonar --bin A5 CO34aHUS HOBOro npoekTta bubnmnotekn. VimMsi Tekyuei
nanku aBToMaTU4yeckmn NCMob3yeTcs Kak MMsi KOP3MHbI.

MpoekT cTponTenbcTBa

OT/NNaXXNBaATb

cargo build

Penus

Co3paHune C —-release donara --release AONycKaeT onpeneneHHble onTuMn3aunm KoMnunaTopa,
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KOTOpPbIE HEe BbINOMHAOTCS NPU NOCTPOEHUM OTNaao4Hol cbopku. STo 3acTaBnsieT koa paboTtatb
bbicTpee, HO BpeMsl KoMnunauun ewe 6onbwe. ns obecneyeHns onTMmManbHoOM
NPON3BOANTENBHOCTI 3Ta KOMaHAa LOMXHA MCNOb30BaTbCs MNOC/e TOro, kak cbopka rotoso.

cargo build --release

TecTnpoBaHue

OCHOBHOE ucnosnb30BaHue

cargo test

[Mloka3aTb BbiXx04 NporpamMmmbl

cargo test —-- —-—nocapture

3anycTUTb KOHKPEeTHbIN NnpuMep

cargo test test_name

MNMpuBeT, MMpcKasi nporpaMmma

9710 ceaHc 060104KK, NOKa3bIBAOWMIA, Kak co3naTb nporpammy «Hello world» n 3anyctutb ee ¢
nomolubto Cargo:

$ cargo new hello —--bin
$ cd hello
$ cargo run
Compiling hello v0.1.0 (file:///home/rust/hello)
Running " target/debug/hello’
Hello, world!

Mocne 3ToOro Bbl MOXETE PelakTUPOoBaTbh NPOrPaMMy, OTKPbIB src/main.rs B TEKCTOBOM
penakTope.

NMy6nukaums siLumka

Y1066l ONy6MKOBaTh SAWMK Ha crates.io , Bbl AONIXHbI BONTU B cuctemy ¢ Cargo (CM. «
lNoaknroyeHne rpysa kK y4etHov 3anucy Crates.io »).

Bbl MOXeTe ynakoBaTb U OI'Iy6ﬂVIKOBaTb CBOW SAWKK CO cnegyrouwmnMm KoMaHoamin:
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cargo package
cargo publish

Niobble owmnbkM B BaleM paine cargo.toml OyOyT BblAENEHbI BO BPEMS 9TOro npouecca. Bbl
LONXHbl ybenmTtbes, 4To OGHOBUTE CBOK BEPCUIO U yOeanTecCh, YTO BaW .gitignore UK
cargo.toml MCKJ/IOYAET Niobble HeXenaTenbHble gannbi.

NMopokntoyeHue rpysa K yyetHom 3anucum Crates.io

Y4yeTHble 3anucu crates.io co3garTcs NyTeM Bxoga B cuctemy ¢ GitHub; Bbl He MOXeTe
noAnucaTbcs Ha Kakon-nmbo opyron MeTou.

YT106bl NOAKNOYNTL CBOIKO YHETHYIO 3anucb GitHub k crates.io, HaXMUTe KHOMNKY « Bowity ¢
GitHub » B BepxHI0Ol0 NaHenb MeHIO 1 aBTOPU3ynTe crates.io Ana [ocTyna K Bawen y4yeTHOn
3anucun. 3aTeM Bbl 3anuweTe Bac B crates.io, ecnu Bce byneT XOpoLo.

3aTeM Bbl JONXKHbI HANTU CBOM KNOY AP| , KOTOPbIZ MOXHO HalMTW, HaXas Ha Ball aBaTtap,
BblOpaB « HacTpoviku y+eTHOW 3anvcy » 1 CKONMPOBaB CTPOKY, KOTOpPas BbIrNSAMT Tak:

cargo login abcdefghijklmnopgrstuvwxyz1234567890rust

OT0 [ONXHO ObITb BCTABNEHO B BalWeM TepMMHane / KOMaHAHOW CTPOKE, U AONXEH
ayTeHTMdounuMpoBaTb Bac C Bawen NoKanbHOW cargo YyCTAHOBKOMN.

ByobTe OCTOPOXHbI C BaWwmM Kto4oM API - OH BOMXEH XpaHUTbLCS B CEKPETE, Kak naposb,
NHaye Bawwn AWMKM MOTYT OblTb yrHaHbI!

MpounTante rpysoson oHnamH: https://riptutorial.com/ru/rust/topic/1084/rpy3oBoii
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rnaBsa 18: Il XXxeHepUuku

Examples

AeKnapauus

// Generic types are declared using the <T> annotation

struct GenericType<T> {
pub item: T
}

enum QualityChecked<T> {
Excellent (T),
Good (T),
// enum fields can be generics too
Mediocre { product: T }

KoHkpeTtusauus

// explicit type declaration
let some_value: Option<u32> = Some (13);

// implicit type declaration
let some_other_value = Some (66) ;

MHoXxecTBeHHble NapaMeTpbl TUNA

Tunbl 0606WeHNn MOryT nMeTb Bofiee 0AHOro TMa NnapamMmeTPoB, HAMPUMEP. Result
onpenensieTcsa cnenyowmm obpasom:

pub enum Result<T, E> {
Ok (T),
Err (E),

OrpaHuyeHHble o6Lue TUNbI

// Only accept T and U generic types that also implement Debug
fn print_objects<T: Debug, U: Debug>(a: T, b: U) {

println! ("A: {:?} B: {:?}", a, b);
}

print_objects (13, 44);
// or annotated explicitly
print_objects::<usize, ul6> (13, 44);
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OueHkM [ONXHbI 0XBaTbiBaTb BCE BUAObI NCMONb30BaHMS 3TOro Tuna. [JobaBneHve BbINONHAETCS
C NMOMOLLbIO std: :ops: :Add trait, KOTOpas UMEET BXOLHbIE U BbIXOL4HbIE NAPAMETPbI. where T:

std: :ops: :Add<u32, Output=U> 3AABMSET, YTO BOZMOXHO add T B u32 , 1 9TO AOMONHEHNE LONXHO
NPON3BECTN TWN U

fn try_add_one<T, U>(input_value: T) -> Result<U, String>
where T: std::ops::Add<u32,Output=U>
{

return Ok (input_value + 1);

Mo ymonyaHuio noapasymMeBaeTCs sized MPaHULA. 2sized bound Takxe No3BongeT NCMNOb30BaTb
HecTaHOapTHbIE TUMbI.

O6wme pyHKLUN
O6u.u/|e prHKLI,I/II/I NO3BONAIOT NMapaMeTpn3npoBaTb HEKOTOPbIE UJTN BCE UX aPryMEHTbI.

fn convert_values<T, U>(input_value: T) -> Result<U, String> {
// Try and convert the value.
// Actual code will require bounds on the types T, U to be able to do something with them.

Ecnn KOMMUNIATOP HE MOXKET BbIBECTU NapaMeTp Tuna, OH MOXeT ObIThb npenocTaB/eH BPYYHYIO
Nno BbI30BY:

let result: Result<u32, String> = convert_value::<f64, u32>(13.5);

Mpountante [xeHepukn oHnamH: https://riptutorial.com/ru/rust/topic/1801/0XXeHepnkun
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rnaea 19: [lokyMeHTauus

BctynneHue

Komnunsatop Rust uMeeT HECKONbKO YA0OHbIX OyHKLMIA, NO3BONSOWMX ObICTPO 1 NErKO
LOKYMEHTUpOBaTb Baw NPoekT. Bbl MOXeTe ucnonb3osatb komMnmnaTop lints ons obecneyeHns
LOKYMEHTUPOBAHNS A5 KAXA0N PYHKLNUM U MUMETb TECTbI, BCTPOEHHbIE B BallM NPUMEPHI.

CuHTtakcuc

/Il KOMMeHTapuin K BHEWHEN OOKYMEHTaLMM (OTHOCUTCS K 9NEMEHTY HUXE)
* /[l BHyTpeHHWIA KOMMEHTapuii K JOKyMeHTaumm (OTHOCUTCS K npuiaraemMoMy 3f1eMeHTy)

e cargo doc # Co3naet OJOKYyMEeHTauWno Oons atoro 6UHNNOTEYHOrO AWKMKa.

* load doc --open # Co3pnaeT OOKYMeHTauuo Ans 3Toro 6ubnmoTe4yHoro siimka n oTkpbiBaet

bpaysep.
* load doc -p CRATE # Cos3gaeT OOKYMEHTauuio TONbKO AN yKa3aHHOro Awmka.

¢ load doc --no-deps # Co3pnaet OOKYMEHTauuo ans aTo 6UbNMOTEKN U HUKaKUX
3aBUCNMOCTEN.

* MCnblTaHWe rpyaa # BoinonHseT MOoLOyNbHbIE NCMbITAHNA N NCMbITAHNA OOKYMEHTAUUN.

3aMmedyaHus

97101 pasnen «KHWUrm pxaBymHbl» MOXET coaepXaTb NONEe3HY MHAOPMALIMIO O [OKYMEHTaXx M

OOKyMeHTauunn.
KOMMeHTapI/II/I K OOKYMEeHTauun MoryTt ObIThb NnPMMEHEHbl ONA:

* Moaynun

o CTpyKTYpbI

* [NepeuncneHns
* MeToAbl

* pyHKUMN

* YepTbl 1 MeTOObI

Examples

JokyMeHTauums Lints
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Y1066l 06ecneynTb AOKYMEHTMPOBAHNE BCEX BO3MOXHbIX 3/IEMEHTOB, Bbl MOXETE UCMO/Ib30BaTb
CCbINIKY missing_docs ONS1 MONYYEHUS NpeaynpexXaeHnii / owmnbok ot komnunsatopa. Y1obbl
nonyyatb npenynpex.aeHns no sce bubnmoteke, NOMeCTUTE 3TOT aTpubyT B CBOM doaiin 1ib.rs

#! [warn (missing_docs) ]

Bbl Takxe moxerte noNy4ynTb ownbkun ONs OTCYTCTBUA OOKYMEHTaUMM C NOMOLbIO aTOoM CTpoOKWu:

#! [deny (missing_docs) ]

Mo yMONYaHWMIO missing_docs PA3PELEHbl, HO Bbl MOXETE SIBHO pa3pelmnTb UM 3TOT aTpubyT:

#![allow (missing_docs) ]

9710 MOXeT ObITb NONE3HO PA3MECTUTb B OHOM MOAY e, YTOObI pa3pelwmnTb OTCYTCTBYIOLYIO
LOKYMEHTaUMIo ANs OOHOr0 MOAY NS, HO 3anpeTuTb ero BO BCEX Apyrux doarnax.

JokymeHTauns KoMmmeHTapum

Rust npepocTaBnseT ABa TMNa KOMMEHTapWeB AOKYMEHTALMN: KOMMEHTAPWN BHY TPEHHEN
LOKYMEHTAUMMN 1 BHELWHNE KOMMEHTAPUN K JOKyMeHTaumm. MpuMepbl Kaxa0ro n3 Hux
NpPVYBEAEHbI HXE.

BHyTpeHHASA noKyMeHTauusa KommeHTapum

mod foo {
//! Inner documentation comments go *inside* an item (e.g. a module or a
//! struct). They use the comment syntax //! and must go at the top of the
//! enclosing item.
struct Bar {
pub baz: 164
//! This is invalid. Inner comments must go at the top of the struct,
//! and must not be placed after fields.

KomMeHTapum K BHELLHEW [O0KYMeHTaLuum

/// Outer documentation comments go *outside* the item that they refer to.
/// They use the syntax /// to distinguish them from inner comments.
pub enum Test {

Success,

Fail (Error)

YcnoBHble 0603HayeHUs
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/// In documentation comments, you may use **Markdown**.

/// This includes ‘backticks’® for code, *italics* and **bold**.
/// You can add headers in your documentation, like this:

/// # Notes

/// “Foo' is unsuitable for snafucating. Use "Bar ' instead.
struct Foo {

/// It is considered good practice to have examples in your documentation
/// under an "Examples" header, like this:

/// # Examples

/// Code can be added in "fences" of 3 backticks.

/1]

/)

/// let bar = Bar::new();

/)

/1]

/// Examples also function as tests to ensure the examples actually compile.
/// The compiler will automatically generate a main() function and run the
/// example code as a test when cargo test is run.

struct Bar {

TECTI/IpOBaHVIe AOKYyMEeHTauuun

Koo B KOMMEHTapusiX K IOKYMeHTauuy aBToMaTnydeckyt 6yaeT BbiNMOMHEH C MOMOLWbBIO cargo test .
OHWM M3BECTHbI KaK «TeCTbl AOKYMEHTaLun» 1 nomoratoT obecneunTb paboTy Bawmx NpUMepoB 1
He ByayT BBOAMTb NoNb3oBaTenei B 3abnyxaeHuve.

Bbl MOXeTe MMNopTMpPOBaTb OTHOCUTENbHbIV N3 KOPHS AWMKa (Kak eCnin Obl Y extern crate
nycrate; ObIN CKPbITbIN extern crate mycrate; B BEPXHEN 4acTu npumepa)

TR
/// use mycrate::foo::Bar;

7))

Ecnun Baw ko4 MOXET He BbIMOMHATLCS O0NXHbIM 06pa30M B TeCTe OOKyMeHTauun, Bbl MOXeETe
MCrnonb30BaTb anVI6yT no_run , HANpUMep:

/// " no_run

/// use mycrate::NetworkClient;

/// NetworkClient::login ("foo", "bar");
/7

Bbl TakXxe moxeTe yKa3aTb, YTO Ball KOO 4O/I>KeH NaHNKOoBaTb, HANpumep:

/// °°  should_panic
/// unreachable! ();
/7
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[MpounTante LokymeHTaums oHnamH: https://riptutorial.com/ru/rust/topic/4865/nokymeHTaumns
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rnasa 20: XKene3Hasi Be6-nnatcopma

BctynneHue

Iron - nonynsipHas Beb-cpena ons Rust (ocHoBaHHas Ha 6ubnuoteke Hyper 6onee HN3KOro
YPOBHS), KOTOpas NpoABUraeT naek paclmMpsieMOCT NOCPEACTBOM MPOMEXYTOHHOMrO
nporpamMmHoro obecrnie4eHus . bonbwas 4actb PyHKLMOHANBHOCTW, HEOOXOAMMO AN CO3AaHUS
nonesHoro Beb-caiTa, MOXeT OblTb HalAeHa B NPOMEXYTOYHOM NPOrpaMMHOM obecredeHnm
Iron, a He B camoi bubnmoTeke.

Examples

MNMpocTon cepBep «Hello»

OTOT NpmMep OTNPaBASET XEeCTKO 3anporpaMMUPOBaHHbI OTBET NOMb30BATENIO NPU OTNPaBKe
3anpoca cepsepa.

extern crate iron;

use iron::prelude::*;
use iron::status;

// You can pass the handler as a function or a closure. In this
// case, we've chosen a function for clarity.
// Since we don't care about the request, we bind it to _
fn handler (_: &mut Request) —> IronResult<Response> {
Ok (Response: :with((status::0k, "Hello, Stack Overflow")))

fn main () {
Iron: :new(handler) .http("localhost:1337") .expect ("Server failed!")

Mpy coO30aHNN HOBOTO Tron SErver B 3TOM NPUMEPE expect YTOObI NOMMaTh NtoOble OWMOKM C
6onee onncaTenbHbIM coobweHneM 06 ownbke. B npon3BoaCTBEHHbIX MPUIOXEHNSX
obpabarbiBaiite nNony4eHHyr ownbKy (CM. LoKyMeHTaLM0 Mo hep () ).

YcTtaHoBKa Xenesa
,E,O6aBbTe 9Ty 3aBMCUMOCTb B cpa|7|n Cargo.toml

[dependencies]
iron = "0.4.0"

3anycTnTe cargo build U Cargo 3arpy3unT U yCTAHOBUT yKa3aHHYo Bepcuto Iron.
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MpocTtas MapLpyTU3aums ¢ UICNoNb30BaHUEM Xene3a

9T10T npumep obecneunT 6a30BYy0 MapLpPyTM3aUmMIo Yepes Iron.

[ns Hayana Bam Hy>XHO 00D6aBUTb 3aBUCUMOCTb Iron OT Balwwero daina cargo.toml .

[dependencies]
iron = "0.4.*"

Mbl 6yem ncrnonb3oBatb cobCTBEHHYIO B1bNnoTeky Router ot Iron. ns npocToTbl NPOEKT lron
npenocTtaBnseT aTy 6ubnmoTeky B coctaBe bubnmoTtekmn sapa Iron, 4To ycTpaHseT
HeobxoaMMOoCTb Ao6aBneHUsi ee B ka4ecTBe OTAENbHON 3aBUCMOCTW. 3aTeM Mbl CCbIfTAEMCS Kak
Ha 6ubnunoTeky Iron, Tak 1 Ha 6ubnnoTeky Router.

extern crate iron;
extern crate router;

3ateM Mbl MnopTupyem Tpebyemblie 06bEKThI, 4TOObI Mbl MOF M YNPaBAATL MapLpPyTU3aumnen u
BO3BpaLlaTh OTBET MOb30BATENIO.

use iron::{Iron, Request, Response, IronResult};
use iron::status;
use router::{Router};

B aTOM npriMepe Mbl COXpaHUM 3TO NMPOCTO, HAaMMCcaB NOrMKY MapwpyTU3aumMmn B HalWen yHKLMN
main() . KOHEYHO, NO Mepe pocTa Balero NPUIOXEHUS Bbl 3aX0TUTE pa3aenunTb
MapLpyT13aumto, NpoToKONnpoBaHmne, Nnpobnemol 6e3onacHoCcTy 1 apyrue obnacTtum Bawero Beb-
npunoxexusi. Ha naHHbIA MOMEHT 3TO Xopolasi OTNpaBHas ToYKa.

fn main () {
let mut router = Router::new();
router.get ("/", handler, "handler");
router.get ("/:query", query_handler, "query_handler");

[aBaiTe nepeinnem K TOMy, 4ero Mbl LOCTUM X [0 cux nop. Hawa nporpamma B HacTosiwee
BPEMSI CO30a€eT HOBbI 06BEKT Iron router Y NPUKPENNSET ABA «0bpaboTynka» K 4BYM TuUMam
URL-3anpoca: nepsbiil ( "/ ) ABNSETCSA KOPHEM HAWeEro 4OMeHa, a BTOPOW ( "/:query" ) - 3TO
noboli NyTb nog root.

Ncnonb3ys cnoBo «3anpoc» € 3ansToi nepes cnoBaMmu «3anpoc», Mbl TOBOpUM Xeny, 4Tobbl
B3ATb 3Ty YacTb Nyt URL kak nepeMeHHyto 1 nepeparth ee B HaW 06paboTyuk.

Cnepytowas cTpoka koga - 370 TO, Kak Mbl co3gaem ak3emnnsp Iron, 0603Havas Haw
COOCTBEHHBIN 0O BEKT router ANSA YNPABNEHNS Hawmumm 3anpocamm URL. [JoMeH 1 NopT XecTKo
3aKoOnpoBaHbl B 3TOM nNpuMepe Onsa npocToThl.

Iron: :new(router) .http("localhost:3000") .unwrap () ;

https://riptutorial.com/ru/home 70



3atem Mbl 06 bSBNSEM ABE BCTPOEHHbIE (DYHKLIMU, KOTOPbIE ABASIOTCS HaWmMMm 0b6paboTymnkamu,
handler W query_handler . OHW UCMONb3YIOTCA NS OEMOHCTpaumm pukcuposaHHbix URL-anpecos
1 nepemeHHbIXx URL-agpecos.

Bo BTOpOit doyHKLMM Mbl 6EPEM NEPEMEHHYIO "query" N3 URL-anpeca, xpaHsawerocs 06 bekToMm
3anpoca, 1 Mbl OTNPaBNsieM ee 06paTHO NOJIb30BATENO B KAYECTBE OTBETA.

fn handler (_: &mut Request) —-> IronResult<Response> {
Ok (Response: :with((status::0k, "OK")))

fn query_handler (req: &mut Request) —-> IronResult<Response> {
let ref query = reqg.extensions.get::<Router> ()
.unwrap () .find ("query") .unwrap_or ("/");
Ok (Response: :with ((status::0k, *query)))

Ecnu Mbl 3anycTiM 3TOT NMPUMEpP, Mbl CMOXEM NMPOCMOTPETb peaybTaTt B Beb-0pay3epe Ha
localhost:3000 . KOpEHb [IOMEHa OONXEH 0TBeYaTb "ox" , U BCE, YTO HAXOAMTCS MOM KOPHEM,
LOJIXHO MOBTOPUTbL MyTh Ha3al.

Cnenyrowmm warom B 3TOM MPUMEPE MOXET ObITb pasneneHne Mapwpytmdaumm n obcnyxmsaHne
CTatM4eckux CTpaHuL.

MpounTaiite XenesHas Beb-nnatgoopma oHnawH: https://riptutorial.com/ru/rust/topic/8060/
XenesHas-seb-nnatgopma
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rnaBa 21: 3akpbiTve n nAM64a-BbipaxeHus

Examples

MpocTbie naM6,0a-BbipaXxeHus

// A simple adder function defined as a lambda expression.
// Unlike with regular functions, parameter types often may be omitted because the
// compiler can infer their types

let adder = |a, bl a + b;
// Lambdas can span across multiple lines, like normal functions.
let multiplier = Ja: 132, b: 132]| {

let ¢ = Db;

let b = a;

let a = ¢;

a * b

bi
// Since lambdas are anonymous functions, they can be called like other functions

println! ("{}", adder(3, 5));
println! ("{}", multiplier (3, 5));

9710 oTObpaxaer:

lNMpocTtoe 3aKkpbiTHE

B oTnnume o1 06bI4HbIX PYHKLUWIA, NSIMOAA-BbipaXXeHNS MOryT 3axBaTblBaTb MX Cpelbl. Takue
nsmM6abl HA3bIBAKOTCSA 3aMblKaHUSIMU.

// variable definition outside the lambda expression...
let lucky_number: usize = 663;

// but the our function can access it anyway, thanks to the closures
let print_lucky_number = || println! ("{}", lucky_number);

// finally call the closure
print_lucky_number () ;

OT0 Hane4aTaer:

663

Lambdas ¢ ssBHbIMM TUNaMu BO3BpaTta

https://riptutorial.com/ru/home



// lambda expressions can have explicitly annotated return types
let floor_func = |x: f64| -> 164 { x.floor () as i64d };

MpoxoxaeHne nambaa

nOCKOﬂbe }'IFIM6,D,8.-(*)YHKLI,VIVI CaMin ABNAKTCA 3HAYEHNAMU, Bbl XpaHNUTE UX B KONNEKUUAX,
nepenaete Nx B PYHKLUUN U T. L., Kakuc Opyrmmm 3Ha4eHNAMI.

// This function takes two integers and a function that performs some operation on the two
arguments
fn apply_function<T>(a: 132, b: i32, func: T) -> i32 where T: Fn(i32, i32) -> 132 {

// apply the passed function to arguments a and b

func (a, b)

// let's define three lambdas, each operating on the same parameters

let sum = |a, bl a + b;
let product = |a, bl a * b;
let diff = |a, bl a - b;

// And now let's pass them to apply_function along with some arbitary values
println! ("3 + 6 = {}", apply_function(3, 6, sum));

println! ("-4 * 9 = {}", apply_function (-4, 9, product));

println! ("7 - (=3) = {}", apply_function (7, -3, diff));

910 Hane4yaTaer:
3+ 6 =9

-4 * 9 = -36

Bo3sBpalueHue nam6pa ot PyHKL NN

BosBpalweHne nambaa (Mnm 3akpbiTWin) 3 OYHKLMUIA MOXET OblTb CIOXKHbBIM, MOTOMY YTO OHM
peanuayloT 4epThl, U MO3TOMY UX TOYHbI/ pasMep PeLnko U3BECTEH.

// Box in the return type moves the function from the stack to the heap

fn curried_adder (a: 132) —-> Box<Fn(i32) —> 132> {
// 'move' applies move semantics to a, so it can outlive this function call
Box::new (move |b| a + b)

println! ("3 + 4 = {}", curried_adder(3) (4));

9710 oTOOpPaXxXaeT: 3 + 4 = 7

MpounTaiite 3akpbiTue n nambaa-eoipaxkeHns oHnarH: https://riptutorial.com/ru/rust/topic/1815/
3aKkpbITUe-n-nsmbaa-eblipax eHms
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rnaea 22: UHTepdpenc BHELLHUX PYHKLNA (
FFI)

CuHTakcuc

 # [link (name = "snappy")] // BHewWwHo BUBNNOTEKY, K KOTOPOW HY>XHO NPUBA3aThb
(Heobs3aTENBHO)

extern {...} // cnncok curHatyp OyHKLMA B MHOCTPaHHON BrnbnnoTeke
Examples

Bbi3oB doyHKLMMU libC U3 HOYHOM pXaBUMHbI

libc ABNSIETCH « (hyHKLVEN gated » n MOXeT BblTb LOCTYNEH TONbKO B HOYHbIX Bepcusix Rust,

noka OH He cTaHeT cTabunbHbIM.

#! [feature (libc) ]
extern crate libc;
use libc::pid_t;

#[1link (name = "c")]
extern {

fn getpid() -> pid_t;
}

fn main() {
let x = unsafe { getpid() };
println! ("Process PID is {}", x);

MNpouuTante NHTepdenc BHeWHNX oyHKUnA (FFI) oHnamH:
https://riptutorial.com/ru/rust/topic/6140/uHTepdenc-BHeWHNX-PYHKLNA--ffi-
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rnaesa 23: utepatopbil

BctynneHue
Ntepatopsbl - MOWHAsA A3blkoBas PyHKUMSA B Rust, onucbiBaeMas Npu3HakoM rterator .

MTepaTOpr NO3BONAKOT BbINONMHATD MHOXECTBO onepauvn7| C Tunamu, NoOo6HbIMK Konnekuun,
HanpuMmep vec<r> , U OHU NErko MoryT 6bITb CKOMMOHOBAHbI.

Examples

ApanTepbl n noTpebutenu

MeToabl MITepatopa MoryT 6biTb pa3buTbl HA OBE PasfiMyHbIe rpynnbi:

apanTtepbl

ApanTtepbl NPUHMMAIOT UTEPaTOp ¥ BO3BpaWatoT Opyro utepaTop

// Iterator Adapter
// | |
let my_map = (1..6) . .map(|x| x * x);
println! ("{:?}", my_map);
Bbixon

Map { iter: 1..6 }

O6paT|/|Te BHMUMaAHME, 4TO 3HAYEHNA HE Obinu nepevyncrieHbl, 41O yKa3dbiBa€T Ha TO, 4TO
nTepaTtopbl HE OLUEHNBAKOTCA C BbICOKOM BEPOATHOCTbIO - UTEPaTopbl «NEHNBDbI».

MoTtpeburenn
I'IOTpe6|/|Ter||/| 6€pyT nTepaTtop 1 BoO3BpalaldT HEYTO NMHOE, YeEM nTepaTtop, n0Tpe6n9|9| nTepartop
B npouecce.
// Iterator Adapter Consumer
// | | |
let my_squares: Vec<_> = (1l..6).map(|x| x * x).collect();
println! ("{:?}", my_squares);
Bbixon
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Lpyrve npumepbl NOTpebuTenei BKNOYAT find , fold U sum .

let my_squared_sum: u32 = (1l..6).map(|x| x * x).sum();
println! ("{:?}", my_squared_sum);
Bbixon

55

KopoTkn# Tect Ha NepBUYHOCTb

fn is_prime(n: u64) -> bool ({

o)

(2..n).all(|divisor| n % divisor != 0)

KOHe‘-IHO, 3TO He 6bICprII7| TecT. Mbl MOXEM OCTaAHOBUTb TecTnpoBaHme C KBagpaTHbIM KOPHEM
N3 n .

(2..n)
.take_while(|divisor| divisor * divisor <= n)

o)

.all(|divisor| n % divisor != 0)

NMonb3oBaTtenbCKUn ntTeparop

struct Fibonacci (u64, u64);

impl Iterator for Fibonacci {
type Item = u64;

// The method that generates each item

fn next (&mut self) —-> Option<Self::Item> {
let ret = self.0;
self.0 = self.1;
self.l += ret;

Some (ret) // since “None' 1is never returned, we have an infinite iterator

// Implementing the “next ()  method suffices since every other iterator
// method has a default implementation

[MprMep ncnonb3oBaHUS:

// the iterator method "take() ' is an adapter which limits the number of items
// generated by the original iterator
for 1 in Fibonacci (0, 1) .take(10) {

println! ("{}", 1i);

MpounTanTte ntepatopbl oHNamH: https://riptutorial.com/ru/rust/topic/4657/ntepatopsbl
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rnaBsa 24: Koprtex

BctynneHue

Camas TpuBManbHas CTPYKTypa AaHHbIX, NOCNe eOUMHCTBEHHOIO 3HA4YEeHUA, ABIAETCHA KOPTEXEM.

CuHTakcuc

* (A, B, C) /] TpeXCTPOYHbIA (KOPTEX C TPEMS SNIEMEHTAMN), NEPBbIA 3NIEMEHT KOTOPOro
nmeet Tun A, sTopon Tvn B n tpetunt tun C

* (A, B) // nByXCTpPOYHbIV, OBA 3N1EMEHTA KOTOPOro MMeT Tun A 1 B COOTBETCTBEHHO

e (A, // oonH-KopTEX (0BpPaTMTE BHMMaHME Ha 3aBEpLIAtOWEM , ), KOTOPbI COOEePXUT
TONbKO OOWH 3NeMeHT Tuna A

i () I I'IYCTOVI KOpTEeX, KOTOprVI ABNAeTCA Kak TUNom, Tak n eJUNHCTBEHHbLIM TUMOM 3N1EMEHTA

Examples

Tunbl KOpTEXen U 3HaYEeHUs KopTexa

KopTexu p>XxaBunHbl, Kak 1 Ha 6ONbLIMHCTBE OPYrux S3bIKOB, NPEeACTaBNAOT COOOW CNNCKK
PUKCMPOBAHHOIO pa3Mepa, 3NeMEeHTbI KOTOPbIX MOryT OblTb PasHbIX TUMOB.

// Tuples in Rust are comma-separated values or types enclosed in parentheses.
let _ = ("hello", 42, true);

// The type of a tuple value is a type tuple with the same number of elements.

// Each element in the type tuple is the type of the corresponding value element.
let _: (i32, bool) = (42, true);

// Tuples can have any number of elements, including one ..

let _: (bool,) = (true,);
// .. or even zero!
let _: () = O3

// this last type has only one possible value, the empty tuple ()
// this is also the type (and value) of the return value of functions
// that do not return a value ..

let _: () = println! ("hello");

// .. or of expressions with no value.
let mut a = 0;

let : () = if true { a += 1; };

CooTBeTCTBME 3HAYEHUN KopTexa

npOFpaMMbI P>XaB4YnHbI WAPOKO UCNOJIb3YHOT wabnoHbl Ans OEKOHCTPYnpoBaHUA 3Ha4YeHun,

HEe3aBUCUMO OT TOro, NCNONb3YKT JIN OHWU match , if let NN OEKOHCTPYUPYIOT WabnoHbI let .

KopTexu MoryT 6biTb AEKOHCTPYMPOBAHbI, Kak Bbl MO v bl 0X1AATb, UCMOMb3YS match

fn foo(x: (&str, isize, bool)) {
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match x {

(_, 42, _) => println! ("it's 42"),
(_, _, false) => println! ("it's not true"),
_ => println! ("it's something else"),
}
}
NN if let
fn foo(x: (&str, isize, bool)) {
if let (_, 42, _) = x {
println! ("it's 42");
} else {
println! ("it's something else");

Bbl TAKXe MOXeETe CBA3aTb BHYTPWU KOPTEXaA, NCMOJNIb3YA let -deconstruction

fn foo(x: (&str, isize, bool)) {
let (_, n, _) = x;
println! ("the number is {}", n);

BHyTpu KopTexewn

Y1066l HANpsIMyto 0bpawaTbCs K 3NEMEHTaAM KOPTEXa, Bbl MOXETE NCMO/b30BaTh oopMaT .n
ONS 0ocTyna K n My 3NEMEHTY

let x = ("hello", 42, true);
assert_eq! (x.0, "hello");
assert_eq! (x.1, 42);
assert_eq! (x.2, true);

Bbl Tak>xe MoXeTe 4YaCcTUYHO BbIATU U3 KopTteXxa

let x = (String::from("hello"), 42);
let (s, _) = x%;

let (_, n) = x;

println! ("{}, {}", s, n);

// the following would fail however, since x.0 has already been moved
// let foo = x.0;

OCHOBDbI

KOpTe)K - 9TO NPOCTO KOHKATeHauMs HECKOIbKNX 3HAYEHWIA:

¢ BO3MOXHbIX TUMOB
* YMCNO N TUNbl KOTOPbIX N3BECTHbLI CTATU4YEeCKN

Hanpl/lMep, (1, "Hello") SIBNIIETCHA 2-MS 3/IEMEHTAMMN, COCTOSAWNMN U3 i32 N @ sstr , U €r0 TUN
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0603HaYaeTCs KakK (i32, &'static str) aHANOIMMYHO €ro 3HAYEHUIO.

Y1066l NONYYNTb OOCTYM K 3/IEMEHTY KOpPTEXa, NPOCTO NPOCTO NCMONb3yeTCs ero MHOEKC:

let tuple = (1, "Hello");
println! ("First element: {}, second element: {}", tuple.0, tuple.l);

MockonbKy KOPTEX BCTPOEH, TakXe BO3MOXHO UCMOMb30BaTb COMNOCTaB/eHre 0bpasLios no
KopTexam:

match (1, "Hello") {
(i, _) if 1 < 0 => println! ("Negative integer: {}", 1),
(_, s) => println! ("{} World", s),

Ocobble cnyyamn

KopHeBom aneMeHT 0: () TakXe HasblBaeTCsa e4quHULIEN , TUNOM eAnNHULbLI NN O4HOTOYEYHbIM
TMIOM N UCNONb3yeTcs Anst 0003HaYEHUS OTCYTCTBUS 3HAYUMbIX 3HAYEHUA. DTO BO3BpaLLAEMbIl
TIN PYHKUUKM NO YMONYaHUIO (Koraa -> He ykadaHo). Cm. Takxe: Kakouv tun «type ()» B Rust?

1-3NeMEHTHbI KOPTEX: (a,) C KOHEYHON 3ansToli o6o3Ha4yaeT 1 aneMeHTHbln kopTex. dopma
6e3 3anaToi (a) MHTEPNPETUPYETCS Kak BblpaXkeHune, 3aKIF04YEHHOEe B KPYrible CKOOKH, 1
OLEHNBAETCH KaK a .

N XOoTS Mbl 1 HAXOAMMCS B 9TOM, KOHEYHblE 3ansaTble Bcerna NPUHNMAKTCA: (1, "Hello",) .

OrpaHunyeHusi

CeronHs a3blK p>XaB4MHbl HE MOAAEPXUBAET Bapuaumm , KpoMe KopTexei. Moatomy
HEBO3MO>XHO MPOCTO peann3oBaTtbh NPU3HaK A/ BCEX KOPTEXEN, U B pe3yNibTaTte CTaHaapTHbIe
4epTbl PEanU3yTCS TONbKO A5 KOPTEXEN A0 OrpaHNYEHHOr0 Yucna SNeMeHTOB (CeroaHs no
12 BKNOUNTENBHO). MNoaaepXmnBarTCs KOPTEXM C 6ONbLIMM KONMYECTBOM 3/IEMEHTOB, HO HE
peannayloT CTaHOapTHbIE YepThbl (XOTS Bbl MOXETE peann3oBaTb CBOM COOCTBEHHbIE YEPThI).

970 orpaHuyeHne, Mbl Hageemcs, byneT cHATO B Oyaywem.

PacnakoBka KopTexen

// It's possible to unpack tuples to assign their inner values to variables
let tup = (0, 1, 2);

// Unpack the tuple into variables a, b, and c

let (a, b, c) = tup;

assert_eq! (a, 0);
assert_eq! (b, 1);

// This works for nested data structures and other complex data types
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let complex = ((1, 2), 3, Some(0));

let (a, b, c) = complex;
let (aa, ab) = a;

assert_eq! (aa, 1);
assert_eq! (ab, 2);

MpounTtante KopTtex oHnanH: https://riptutorial.com/ru/rust/topic/3941/kopTex
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rnaBa 25: Mmakpoc

3aMmedyaHusa

[Mpoxox oeHne MakpoCOB MOXHO HANTU Ha SA3blKe 1porpamMmmupoBaHins pxas4qmHsl (aka the Book)

Examples

PykoBoncteo

Makpocbl N03BONAOT HAM abcTparnpoBaTbh CUHTaKCU4eckue WwabnoHbl, KOTOPbIE MOBTOPSIOTCA
MHOro pas. Hanpumep:

/// Computes ‘a + b * ¢'. If any of the operation overflows, returns " None .
fn checked_fma(a: u64, b: u64, c: u64) -> Option<ubd> {
let product = match b.checked_mul (c) {
Some (p) => p,
None => return None,
}i
let sum = match a.checked_add(product) {
Some (s) => s,
None => return None,
}i

Some (sum)

3aMeTuM , 4YTO [Ba match 3ASIBNEHUS O4E€Hb MOXOXMW: 06a OHN UMEKT OAOMH N TOT Xe WabnoH

match expression {
Some (x) => x,
None => return None,

rlpe.U,CTaBbTe, 4YTO Mbl NpencTtaBnsiem BblU.IeFIpVIBeﬂ.eHHbIVI wabnoH kak try_opt! (expression) ,
TOraa Mbl MOr K Bbl NepenmcaTb OYHKLMIO TONbKO B 3 CTPOKMK:

fn checked_fma(a: u64, b: u64d, c: ubd) -> Option<ub4d> ({
let product = try_opt! (b.checked_mul (c));
let sum = try_opt! (a.checked_add(product));
Some (sum)

try_opt! HE MOXET HanMcaTb OYHKLMIO, MOTOMY 4YTO (OYHKLNS HE MOALEepPXMBAET paHHee
BO3BpalleHne. Ho Mbl Mornm 6bl caenatb 3TO C MOMOLLbIO MaKpOoca - BCSKWUIA pas, koraa y Hac
€CTb CUHTaKcuyeckme wabnoHbl, KOTOPble HEBO3MOXXHO NPEACTABUTb C NMOMOLLbK OYHKLUUN, Mbl
MO>XEM MOonbiTaTbCs NCNONb30BaTh MaKpOC.
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Mbl onpepnensaem MakpocC C NOMOWbHK macro_rules! CUHTAKCUC!

macro_rules! try_opt {
// ~ note: no ! after the macro name
(Se:expr) => {

// Rmmmmmes The macro accepts an "expression" argument, which we call "“Se’.
// All macro parameters must be named like "~ $xxxxx , to distinguish from
// normal tokens.
match $e {
// ~~ The input is used here.
Some (x) => x,

None => return None,

9710 oHo! Mbl coszganv Hal nepsbli MakpocC.

(Monpobyiite B Rust Playground )

Co3paHue makpoca HashSet

// This example creates a macro “set!’ that functions similarly to the built-in
// macro vec!

use std::collections::HashSet;

macro_rules! set {

( $( S$x:expr ),* ) => { // Match zero or more comma delimited items
{
let mut temp_set = HashSet::new(); // Create a mutable HashSet
S(
temp_set.insert ($x); // Insert each item matched into the HashSet

)*
temp_set // Return the populated HashSet

bi

// Usage
let my_set = set![1, 2, 3, 41;

Pekypcus

Makpoc MOXeT BbI3blBaTb CeOS, Kak PyHKLIMS PEKYPCUN:

macro_rules! sum {
(Sbase:expr) => { S$Sbase };
(Sa:expr, S$(Srest:expr),+) => { $a + sum! ($(Srest),+) };

MopeM, XOTS PaCWUPEHNE sun! (1, 2, 3) :

sum! (1, 2, 3)
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// A A

// Sa Srest

=> 1 + sum! (2, 3)

// AN

// Sa Srest
=> 1 + (2 + sum! (3))
// A

// Sbase

=> 1+ (2 + (3))

Ee.u.en peKkypcun

Korga KoMnnnatop CNUILKOM CUNbHO pacwmpsaeT Makpochl, OH oTkaxeTcs. 1o yMonyaHuio
KOMNUNSTOP 3aBEPLUNTCS C OWMOKOM NOCNe pacluMpeHns MakpocoB 40 64 ypOBHEN, MO3TOMY,
Hanpumep, cneaylouee pacwmpeHne npuseneT K cooto:

sum! (1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20,
21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39, 40,
41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62)

// error: recursion limit reached while expanding the macro " sum’

// —-> <anon>:3:46
// 3 |> (Sa:expr, S$(Srest:expr),+) => { $a + sum! ($(Srest),+) };

// |> AAAAAAAAAAAAAAAA

Korpa ooCcTUrHyT npenen pekypcun, Bbl AONXHbI PACCMOTPETb BO3MOXHOCTb peopraHmaauum
CBOEro mMakpoca, Hanpumep

* MoxerT 6bITb, peKypcusi MOXET ObITb 3aMEHEHA NOBTOPEHNEM?
e MoxeT 6biTb, doopMaT BBOAA MOXET OblTb MUBMEHEH HA YTO-TO MEHEe haHTacTMYeckoe,
MO3TOMY HaM He HyXXHa peKypcusi, 4Tobbl COOTBETCTBOBATb eMy?

Ecnn ecTb kakaa-1o 3akoHHas nNpu4YmHa, HegocTaTo4yHo 64 ypoBHEN, Bbl BCerga MoxeTe
YBENNYUTb MUMUT ALLMKA, CCbINAACh Ha Makpoc C aTpnbyToMm:

#! [recursion_limit="128"]
// ~~~ set the recursion limit to 128 levels deep.

Heckonbko wabnoHOB

MaKpoc MOXeEeT co3aaBaTb pa3/InyHbl€ BbIXOOHbIE OAdHHbIE 0714 PA3HbIX wabnoHoB BBOAA:

/// The 'sum’ macro may be invoked in two ways:

///

/// sum! (iterator)

/// sum! (1234, iterator)
///

macro_rules! sum {
(Siter:expr) => { // This branch handles the 'sum! (iterator)’ case
Siter.fold (0, |a, b| a + *b)
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}i
// ~ use ';  to separate each branch
(Sstart:expr, S$iter:expr) => { // This branch handles the “sum! (1234, iter)  case
Siter.fold($Sstart, |a, b| a + *b)
}i

fn main () {
assert_eq! (10, sum! ([1, 2, 3, 4].iter()));
assert_eq! (23, sum! (6, [2, 5, 9, 1l].iter()));

Cneuundoukatopbl ¢hparmeHTOB - BUA, LLabnoHOB

B se:expr expr HA3bIBAETCA crieumgpukatopom coparmeHta . OH coobwaeT napcepy, kakme
MapKepbl oXunaaeT napameTp se . Rust npenocTaBnsieT MHOXECTBO CNeLnMgnKaTopoB
hparMeHTOoB, 4YTO NO3BONSET BBOAMTbL AaHHbIE O4EHDb FMOKUMN.

e e

ident NoeHTndpukatop x , foo

path KBaJ'II/ICpl/ILI,VIpOBaHHoe std::collection: :HashSet , Vec: :new
nms

ty Twvn 132, &T , Vec< (char, String)>

expr BblpaXxeHune 242, £(42) , if true { 1 } else { 2 }

- WWaboH T,c @ 'a' ... 'z', (true, &x) , Badger { age,

stmt yTBEPXOEHNE let x = 3, return 42

block I5n0cha311en|/|TenﬂM|/| { foo(); bar(); },{ x0; vO; z( 1}

item Beuwb fn foo() {}, struct Bar; , use std::io;

meta BHyTpu aTpnbyTta cfg! (windows) , doc="comment"

tt TokeH +, foo, 5, [2!(222)]

O6paTnTe BHUMaHWE, 4TO KOMMeHTapui doc comment /// comment PACCMATPUBAETCS TAK Xe, KaK
# [doc="comment"] O Makpoca.

macro_rules! declare_const_option_type {
(
S(#[Sattr:metal)*
const S$name:ident: S$ty:ty as optional;
) => {
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$ (#[Sattr])*
const S$name: Option<$ty> = None;

declare_const_option_type! {

/// some doc comment

const OPT_INT: i32 as optional;
}

// The above will be expanded to:
# [doc="some doc comment"]
const OPT_INT: Option<i32> = None;

Cnepyinte yctaHOBNEHHOMY

HekoTopbiM cneundukaTopam pparMeHToB TpebyeTcs TOKEH, Cneayowmnii 3a HUM, KOTOpPbIIA
DOJIXeH OblTb 0OHUM U3 OrpaHNyYeHHoOro Habopa, HasbiBaeMbiM «follow set». 910 no3sonsiet
HEMHOro rmbkocTu ons cMHTakcuca Rust, 4yTobbl pasBmBaTbcsl 6€3 HApPYLEHUS CyLWEeCTBYOWMX
MakpOoCOB.

expr , stmt => [, B
ty , path =, = ; +> [ { as, where
pat =>, =] if in

ident , block , item , meta , tt J11060Vi TOKEH

macro_rules! invalid_macro {
(Se:expr + Sf:expr) => { S$e + S$f };

// ~

// "+ is not in the follow set of “expr’,

// and thus the compiler will not accept this macro definition.
($(Se:expr) /+) => { $(Se)/+ };

// A

// The separator ~/° is not in the follow set of “expr’

// and thus the compiler will not accept this macro definition.

}

SKCNopT N UMNOPT MaKpPOCOB

SKCﬂOpT Makpoca, 4TOObI apyrmne monoynun mornum ero ncnosjib3oBaTtb:

# [macro_export]
[/ Nammssssss~ o~ Think of it as “pub’ for macros.
macro_rules! my_macro { (..) => {..} }
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Mcnonb3oBaHne MakpocoB 13 APYrux SWUKOB AN MOAYyNei:

#[macro_use] extern crate lazy_static;
[/ N~v~~~~~mmn~~ Must add this in order to use macros from other crates

#[macro_use] mod macros;
[/ Mmoo~ The same for child modules.

OTnapka makpocoB

(Bce oHM HecTabunbHbl U NO3TOMY MOTYT UCMONIb30BATLCS TONbKO M3 HOYHOTO KOMNUNATOPA).

log_syntax! ()

#! [feature (log_syntax) ]

macro_rules! logged_sum {
(Sbase:expr) => {
{ log_syntax! (base = $base); S$base }
}i
(Sa:expr, $(Srest:expr),+) => {

{ log_syntax! (a = $a, rest = $(Srest),+); $a + logged_sum! ($(Srest),+) }
}i

const V: u32 = logged_sum! (1, 2, 3);

Bo Bpems komnunauum oH BbiBegeT Ha stdout cnenytoulee:

a=1, octatok =2, 3
a=2,ocTatoKk =3
base =3

- LOBOJZIbHO pacLUUPEHHbIN

3aI'IyCTI/ITe KOMMNUNIATOP C NMOMOLWbHO:

rustc -Z unstable-options —--pretty expanded filename.rs

ST0 pacwmpnT BCe MaKpOChl, a 3aTEM pacneyaTaeT pacllMpeHHbI pedynbTaT B stdout,
HarnpuMep, Bbllle, BEPOSITHO, By eT BbIBOANTLCS:

#! [feature (prelude_import) ]
#! [no_std]

#! [feature (log_syntax) ]

# [prelude_import]

use std::prelude::vl::*;

# [macro_use]
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extern crate std as std;

const V: u32 = { false; 1 + { false; 2 + { false; 3 } } };

(eTO Nnoxoxe Ha donar - B KOMNUIATOPAX gee U clang )

MNMpounTarnmte makpoc oHnawmH: https://riptutorial.com/ru/rust/topic/1031/makpoc
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rnaBsa 26: Maccusbl, BeKTOpPbI U cpe3bl

Examples

MaccuBbl

MaccuB - 3TO CNUCOK 0O bEKTOB C OAHUM CTEKOM, 3a0aHHbI CTEKAMMW.

MaccuBbl 06bI4HO CO30at0TCS nyTem BK/IKOYEHUSA CMNCKa 3N1EMEHTOB ornpenesieHHoro tuna Mexay
KBagpaTHbIMUA ckobkamu. Tun maccmBa 0603Ha4aeTcs cneumanbHblM CUHTAKCUCOM: [T; N] FOe T -
TWUMN ero 3JIEMEHTOB, a N X CYeT, oba 13 KOTOPbIX OONXHbI ObiTb M3BECTHbI BO BpeMm4
KoMnunauunnm.

Hanpumep, (4u64, s, 61 NpeacTaBnsieT cobo 3-aNeMEHTHbIA MaccuB TUNA [u64; 3] .
[MpuMeyaHue: s 1 ¢ Kak npegnonaraeTcs, UMEKT TUM u64 .

npuMep

fn main () {
// Arrays have a fixed size.
// All elements are of the same type.
let array = [1, 2, 3, 4, 5];

// Create an array of 20 elements where all elements are the same.
// The size should be a compile-time constant.
let ones = [1; 20];

// Get the length of an array.
println! ("Length of ones: {}", ones.len());

// Access an element of an array.
// Indexing starts at O.
println! ("Second element of array: {}", array[l]);

// Run-time bounds-check.
// This panics with 'index out of bounds: the len is 5 but the index is 5'.
println! ("Non existant element of array: {}", array[5]);

OrpaHunyeHus

CogsnaneHve wWabnoHoB HA Maccueax (MK cpesax) He noanaepXxuneaeTcs B ctabunbHoM Rust (cMm.
# 23121 v wabnoHbl Cpe3os ).
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P>aBuunHa He nogaepxusaeT TUNNYHOCTb undp Tuna (cMm. REC # 1657 ). [oaToMy HEBO3MOXHO
NPOCTO peannu3oBaTtb NPU3HaKk O/ BCeX MacCuBOB (BCex pa3mepoB). B pesynbraTte ctaHoapTHbIe
4yepTbl peann3yoTcs TONMbKO AN MACCMBOB C OrpaHUYeHHbIM KO/IMYECTBOM 3/1EMEHTOB
(nocnegHWin NPpoBEPEH, [0 32 BKNYMTENbHO). MaccuBbl ¢ 60MbWUM KONMYECTBOM 3/IEMEHTOB
noaaepXuBarTCs, HO He peannayloT CTaHaapTHble YepThl (CM. [lokyMeHThl ).

D711 orpaHuyeHns, Mol Hageemcs, 6y oyT CHATHI B Oyaywem.
BEKTOpbI

BekTop - 970, MO CylEeCTBY, ykasaTe/lb Ha CMUCOK, BblAENEHHbIN ANHAMUYECKUM PasMepoM
06beKkToB 0gHOro TUMa.

npuMep

fn main () {
// Create a mutable empty vector
let mut vector = Vec::new();

vector.push (20) ;
vector.insert (0, 10); // insert at the beginning

println! ("Second element of vector: {}", vector[l]); // 20

// Create a vector using the “vec!' macro
let till_five = vec![1l, 2, 3, 4, 5];

// Create a vector of 20 elements where all elements are the same.
let ones = vec![1l; 20];

// Get the length of a vector.
println! ("Length of ones: {}", ones.len());

// Run—-time bounds-check.

// This panics with 'index out of bounds: the len is 5 but the index is 5'.
println! ("Non existant element of array: {}", till_five[5]);

JloMTUKN

Cpe3b| - 9TO BMIbl B CMMCOK OO BEKTOB 1 UMEIT TUM [T] , YKa3bIBaPOLI.I,I/IVI Kyco4ek 06BHEKTOB C
TUMNOM T

Cpes - 910 HecTaHaapTHbIV TUM , MOATOMY ero MOXHO UCNONb30BaTh TONbKO MO ykasaTteno. (
CTpokoBas MupoBasl aHa/lorns: str , Ha3blIBAeMbIvi CTPOKOBbLIM CPE30M, TakXe He
rnognepXxunBaercs.)

Maccuebl HabupatoTCcst Ha cpe3bl, M BEKTOPbI MOTYT ObITb pa3biMeEHOBaHbI HA cpe3bl. [1oaTomy
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MeTObl Cpe3a MOTyT NMPUMEHATbCA K 060I/IM n3 HUX. (CT,OOKOBaFI MupoBas aHal/lorus. str - String ,
YTO [T] - Vec<T> .)
fn main () {
let vector = vec![l, 2, 3, 4, 5, 6, 7, 8];
let slice = &vector[3..6];

println! ("length of slice: {}", slice.len()); // 3
println! ("slice: {:?}", slice); // [4, 5, 6]

[MpounTante Maccusbl, BEKTOPbI 1 cpe3bl OHNamH: https://riptutorial.com/ru/rust/topic/5004/

MaCCUBbI--BEKTOpPbI-N-CPE3bl
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rnaesa 27: Mooynu

CuHTakcuc

» mod modname ; // [lonck mooyna B modname .rs unn modname /mod.rs B TOM Xe Kartasnore
* mod modname { block }

Examples

IepeBo monynen
doannbi:

- example.rs (root of our modules tree, generally named lib.rs or main.rs when using Cargo)
- first.rs

- second/
- mod.rs
- sub.rs

Moay nu:

- example —-> example
- first -> example::first
- second —> example: :second

- sub —> example: :second: :sub

— third —> example::third

example.rs

pub mod first;
pub mod second;
pub mod third {

}

MO,ﬂy/'lb second JOJI>KEH ObITb 06BSB/IEH B example.rs q)aﬁﬂ , Kak ero poauntesib example , 4 He,
HarnpuMmep, rirst U, TaKuM 06pa3oM , He MOXET ObiTb OOBSIB/IEH B first.rs WIN APYrovi ¢pavin B
Karajiore Toro Xe ypoBeHb

second/mod.rs

pub mod sub;

ATpubyT # [nyTb]

ATpnbYT RUSL # [path] MOXET NCMONb30BATLCS ANS YKA3AHMS MYyTW K NMOUCKY ONPeneNneHHOro
MOAY NS, ECNIN OH HE HAXOAMTCS B CTAHOAPTHOM PacnonoXeHun. 3To, Kak rnpasuno,
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obeckypaxuBaeT , MOTOMY 4YTO 9TO AeNnaeT nepapxuio Moaynei Xpyrnkoi 1 No3BoNseT nerko
pasbusatb cOOpPKY, NepemelLasi goalia B COBEPLIEHHO APYroi kaTanor.

# [path="../path/to/module.rs"]
mod module;

MmeHa B Kooe ¢ UMeHaMu B "use’

CuHTaKcmc ¢ OBOMHON KONOHKON MMEH B ONEepaTope use MOXOX HA MMEHA, NCMONb3yEMbIE B
OpYyrom MecTe Ko4a, HO 3Ha4YeHne 3TUxX NyTen pasnnyHo.

IMeHa B MHCTPYKLUMM use MO YMOMYAHMIO MHTEPMNPETMPYIOTCS Kak abCONOTHbIE, Ha4YMHasi C KOPHS
Awyka. VMimeHa B opyrom Mecte Kofa OTHOCATCS K TeKyleMmy Moy 0.

3agaBsneHue:

use std::fs::File;

MMEEeT TO Xe 3Ha4yeHne B OCHOBHOM dpaiifie siumka, a Takxe B mogynsix. C opyroii CTOPOHbI, MM
PYHKLIMMW, TAKOE KaK std::fs::File::open() OyET OTHOCUTBLCS K CTaHOAPTHOW bubnnoteke Rust

TO/NIbKO B OCHOBHOM goaiine siwmka, noToMy 4TO UMeHa B KOAe MHTEepPrnpeTMpyoTCs OTHOCUMTENbHO
TeKyLlero Mmooy ns.

fn main () {
std::fs::File::open ("example"); // OK

mod my_module {
fn my_f£fn () {
// Error! It means my_module::std::fs::File::open/()
std::fs::File::open ("example");

// OK. "::° prefix makes it absolute
::std::fs::File::open ("example") ;

// OK. “super:: reaches out to the parent module, where “std  is present
super::std::fs::File::open ("example") ;

YTtobbl 3aCTaBUTb std::.. UMEHA BECTU cebsi Be3ae Tak Xe, Kak B KOPHEBOM SIUMKE, Bbl MOXETE
nobaBuTh:

use std;

7 HaO60pOT, Bbl MOXETE use MYTU use OTHOCUTEJIBHO I'Ipec*)Vcha NX C NOMOWbHK self UMW super
keywords:

use self::my_module::my_fn;
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JoCcTyn K poanTenbCKoMy MORyNio

NHorpa 6biBaeT Nofe3Ho MMNOPTMPOBAaTh COYHKLUMUM U CTPYKTYPbl OTHOCUTENBHO 63
He0bX04MMOCTU use YTO-TO C €ro abCONOTHBIM NyTEM B BaleM npoekTe. [1ns 3Toro Bbl MOXeTe
1NCNONb30BaTb MOAY/b super , HAMNPUMEP:

fn x() —> u8 {
5

mod example {
use super: :x;

fn foo() {
println! ("{}", x());

Bbl MOXeTe MCnonb30BaTh super HECKONBKO pas, 4TOObI 0OCTUYb «npapoantend» sawero
TeKyuwero Mmonyns, Ho Bbl JOJIXKHbI 6bITb OCTOPOXHbI C BBEAEHNEM np06neM 4YnNTaemMocThn , eCciun
Bbl UCMOJNIb3YETE super CZINWIKOM MHOIO pa3 B OOHOM MMMOpPTA.

3KCI10pT n BUOUMOCTDb

CTpykTypa kaTanora:

yourproject/
Cargo.lock
Cargo.toml
src/
main.rs

writer.rs

main.rs

// This is import from writer.rs
mod writer;

fn main () {
// Call of imported write() function.

writer::write ()

// BAD
writer::open_file ()

writer.rs

// This function WILL be exported.
pub fn write() {}

// This will NOT be exported.
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fn open_file() {}

OpraHusauusa 6a3oBoro Koga

[aBaiTe NOCMOTPUM, Kak Mbl MOXXEM OpraHM3oBaTh koA, Koraa konosasi 6a3a CTaHOBUTCS
oonblue.

01. PyHKUUM

fn main () {
greet () ;

fn greet () {
println! ("Hello, world!");
t

02. Moaoynu - B TOM Xe cpanne

fn main() {
greet::hello();

mod greet {
// By default, everything inside a module is private
pub fn hello() { // So function has to be public to access from outside
println! ("Hello, world!");
}

03. Moaynu - B apyrom chaine B TOM Xe Katanore

Mpy nepemMelleHMn HeKOTOPOro Koaa B HOBbI dhalin HeT HeobxoaAMMOCTN 06epThIBaTb KO B
06bsIBNEHNN mod . Cam dhaiin nencTeyeT kak Moay/b.

// s main.rs
mod greet; // import greet module

fn main() {
greet::hello();

// > greet.rs

pub fn hello() { // function has to be public to access from outside
println! ("Hello, world!");

t

Mpy nepemeleHnn Kakoro-nmbo koaa B HOBbIV doaiin, ecnv aToT Koa Obin 3aBepHY T
13 06 BbABNEHUS mod , 9TO ByAET NONONHUTENbHBIA MOAY b doaiina.

// s main.rs
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mod greet;

fn main () {
greet::hello::greet();

// > greet.rs

pub mod hello { // module has to be public to access from outside
pub fn greet () { // function has to be public to access from outside
println! ("Hello, world!");

04. Monynu - B opyrom coaune B Apyrom Kartanore

MNpw NnepemelleHnn HEKOTOPOro KoAa B HOBbIV oain B Apyroi katanor, cam katanor gencteyet

Kak Mooynb. N mod.rs B KOPHE MOOyNnA ABNAETCA TOYKOM BXo4a B MOLOyNnb KaTanora. Bce

ocTalbHble QJaVIﬂbI B 3TOM KaTanore ,D,eVICTByPOT Kak BCnoMoraTtenbHbli mMonoynb 3TOro Kartanora.

// - main.rs
mod greet;

fn main () {
greet::hello();

// & greet/mod.rs
pub fn hello() {
println! ("Hello, world!");

Korpa B KopHe MOLynst eCTb HECKONbKO (paiinos,

// > main.rs
mod greet;

fn main () {
greet::hello_greet ()

// s greet/mod.rs
mod hello;

pub fn hello_greet () {
hello: :greet ()

// » greet/hello.rs
pub fn greet () {
println! ("Hello, world!");

05. Mooynm - C se1t
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fn main () {
greet::call_hello();

mod greet {
pub fn call_hello() {
self::hello();

fn hello () {
println! ("Hello, world!");

06. MO,D,yTWl -C super
1. Korpga Bbl XOTWTE MOMYYUTb OOCTYMN K KOPHEBOW CPYHKLMU USHYTPU MOLY NS,

fn main() {
dash::call_hello();

fn hello() {
println! ("Hello, world!");

mod dash {
pub fn call_hello() {
super::hello();

2. Korpa Bbl XOTUTE NONYYUTb OOCTYN K GOYHKLUN BO BHEWHEM / POANTENBCKOM MOAY e
N3HYTPU BNOXEHHOrO MOy NS,

fn main () {

outer::inner::call_hello();

mod outer {

pub fn hello() {
println! ("Hello, world!");

mod inner {
pub fn call_hello() {
super::hello();

07. Mooynum - C use

1. Ecnn Bbl XOTUTE CBA3ATb MNOJHbLIN nyTb C HOBbIM UMEHEM,
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use greet::hello::greet as greet_hello;

fn main () {
greet_hello();

mod greet {
pub mod hello {
pub fn greet () {
println! ("Hello, world!");

2. Korpoa Bbl XOTUTE UCMONb30BaTbh COAEPXMMOE YPOBHS 06nacTu swmka

fn main() {
user::hello();

mod greet {
pub mod hello {
pub fn greet () {
println! ("Hello, world!");

mod user {
use greet::hello::greet as call_hello;

pub fn hello () {
call_hello();

MpounTtante Moaynu oHnamH: https://riptutorial.com/ru/rust/topic/2528/mo oy nn
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rnasa 28: He6e3onacHble peKkoMeHaauun

BctynneHue

O6'b9|CHI/ITe, noyYyeMy HeEKOTOpblE BeLWM OTMEYEHbI unsafe B RUSt, 1 noYeMy Ham MoxeTt
NnoHanobuTbCs MCNONb30BaTh 3TOT JIOK B onpeneneHHbIX (pe,uKle) cuTyaumnax.

Examples

FOHKW paHHbIX

[TOHKWM OaHHbIX NPOnNCXoO4aT, Korga 4actb namatTn obHoBNSIeTCS OOHON CTOpOHOI7|, a npyras
NnblTa€TCA €e nNpo4nTaTb UIn 0OHOBUTb OAQHOBPEMEHHO (663 CUHXPOHU3aunnm mexny HI/IMVI).
Hasante paccMoTpuUMm Knaccmyeckunim npuMep roHKn gaHHbIX, NCMOoJb3yA 0bWmiA cHETYNK.

use std::cell::UnsafeCell;
use std::sync::Arc;
use std::thread;

// ‘UnsafeCell’ is a zero—-cost wrapper which informs the compiler that "what it
// contains might be shared mutably." This is used only for static analysis, and
// gets optimized away in release builds.

struct RacyUsize (UnsafeCell<usize>);

// Since UnsafeCell is not thread-safe, the compiler will not auto-impl Sync for
// any type containig it. And manually impl-ing Sync is "unsafe".
unsafe impl Sync for RacyUsize {}

impl RacyUsize {
fn new(v: usize) —-> RacyUsize ({
RacyUsize (UnsafeCell: :new(v))

fn get (&self) -> usize {
// UnsafeCell::get () returns a raw pointer to the value it contains
// Dereferencing a raw pointer is also "unsafe"
unsafe { *self.0.get () }

fn set (&self, v: usize) { // note: "&self’ and not " &mut self’
unsafe { *self.0.get() = v }

fn main () {
let racy_num = Arc::new(RacyUsize::new(0));

let mut handlers = vec![];
for _ in 0..10 ¢{
let racy_num = racy_num.clone();
handlers.push (thread: :spawn (move || {
for 1 in 0..1000 ¢{

https://riptutorial.com/ru/home 98



if 1 % 200 == 0 {
// give up the time slice to scheduler
thread::yield_now () ;
// this is needed to interleave the threads so as to observe
// data race, otherwise the threads will most likely be
// scheduled one after another.

}

// increment by one
racy_num.set (racy_num.get () + 1);

for th in handlers {
th.join () .unwrap () ;

println! ("{}", racy_num.get());

Mpw paboTe Ha MHOrosAEPHOM NPOLLECCOPE BbIXOA NOYTU Bceraa bynet meHbwe 10000 (10
notokoB x 1000).

B aTOM npumepe roHka gaHHbIX nopoaunna normyeckn HenpaBubHYO, HO BCE elle 3HAUYNMYIO
LEHHOCTb. DTO CBSI3aHO C TEM, YTO B FOHKE y4acTBOBANO TOMbKO OAHO C/I0BO, U, TAKUM 06pa3om,
0OHOBNIEHMNE HE MOTNI0 YaCTUYHO ero N3MeHnTb. Ho pacbl AaHHbIX B LLEENIOM MOTYT NPUBOAUTDL K
NOBPEX AEHHbBIM 3HAYEHWSM, KOTOPbIE SBNAKOTCA HEQONYCTUMBIMA AN Tuna (Tun
Hebe3onacHbIM), Koraa 06bekT, KOTOpblii BeAeTcsl, OXxBaTblBa€T HECKONIbKO CNOB U / Unn co3gaeT
3Ha4YeHNs!, ykasblBatolme Ha HeJoNyCTMble S4eiikn NaMsaT (HebesonacHble A4enkn NamsTn),
Korga ykasatenu 3a0efiCTBOBaHbI.

TeM He MeHee, TwaTeNbHOE NCMOb30BaHNe aTOMHbIX MPUMUTUBOB MOXET NMO3BONIUTb NOCTPOUTD
04YeHb 3P EKTMBHbBIE CTPYKTYPbI JaHHbIX, KOTOPbIE MOrYT BHYTPEHHE HYyXOAaTbCs B BbINONHEHUN
HEKOTOPbIX M3 3TUX «OMAaCHbIX» Onepauunii NS BbiNONHEHUS OEWCTBUIA, KOTOPbIE HE CTaTUYeCcKu
NPOBEPSAIOTCS CMCTEMOW TMna Rust, HO NpaBubHbI B LIENIOM (T.e. A58 co3naHuns 6e3onacHoro
abcTpakums).

MpounTaiite Hebe3zonacHble pekoMeHgauum oHnariH: https:/riptutorial.com/ru/rust/topic/6018/
Hebe3onacHble-pekoMeHaaunm
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rnasa 29: O6pabotka oLuMb60K

BctynneHue

Rust MCNONb3yeT 3HAYEHWNS Result<T, E> YTOObl yKa3aTb BOCCTAHOBMMbIE OWNOKM BO BPEMS
BbINONIHEHUSA. HeycTpaHMMble OWMOKM BbI3bIBAKOT MaHVKy, KOTOpas SBASETCS OTAENbHON TEMONA.

3aMmedyaHus

MoapobHocTn 06paboTkM OWMBOK ONUCaHbI HA S3bIKE PO PaMMUPOBaHNS pPxasHiHel (aka the
Book)

Examples

O6Lwue meToabl pe3ynbrara

use std::io::{Read, Result as IoResult};
use std::fs::File;

struct Config(u8);

fn read_config() -> IoResult<String> {
let mut s = String::new();
let mut file = File::open(&get_local_config path())
// or_else closure is invoked if Result is Err.
.or_else(|_| File::open(&get_global_config_path()))?;
// Note: In “or_else’, the closure should return a Result with a matching
// Ok type, whereas in “and_then', the returned Result should have a
// matching Err type.
let _ = file.read_to_string(&mut s)?;
Ok (s)

struct ParseError;

fn parse_config(conf_str: String) —-> Result<Config, ParseError> {
// Parse the config string...
if conf_str.starts_with("bananas") {
Err (ParseError)
} else {
Ok (Config (42))

fn run() -> Result< (), String> {
// Note: The error type of this function is String. We use map_err below to
// make the error values into String type
let conf_str = read_config()
.map_err(|le| format! ("Failed to read config file: {}", e))?;
// Note: Instead of using '?° above, we can use "and_then’ to wrap the let
// expression below.
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let conf_val = parse_config(conf_str)
.map (|Config(v)| v / 2) // map can be used to map just the Ok value

.map_err(|_| "Failed to parse the config string!".to_string())?;
// Run...
Ok (())
}
fn main () {
match run() {
Ok (_) => println! ("Bye!"),
Err(e) => println! ("Error: {}", e),
}
}
fn get_local_config_path() -> String {
let user_config prefix = "/home/user/.config";
// code to get the user config directory
format! ("{}/my_app.rc", user_config_prefix)
}
fn get_global_config_path() -> String {
let global_config_prefix = "/etc";

// code to get the global config directory
format! ("{}/my_app.rc", global_config prefix)

Ecnu KoHdWrypaumnoHHble goaiibl He CylWeCTBYIOT, 3TO BbIBOOMUT:

Error: Failed to read config file: No such file or directory (os error 2)

Ecnn cuHTakcuyeckunin aHanm3 He 3aBepunncs, 3To npmueepnerT K:

Error: Failed to parse the config string!

lNpumeqanne. Mo mepe pocTta npoekTa byaeT rpoMo3nok obpabaTbiBaTb OWNOKN C MOMOLLbHO
3TUX OCHOBHbIX MeToAoB ( docs ), He Tepsst UHGOPMALMIO O MPOUCXOXAEHUN U NYTH
pacnpocTpaHeHns owmnbok. Kpome Toro, HEKOPPEKTHASA NpakTnka 3akto4aeTcs B TOM, YTOObI
npeX.AeBpeMeHHO NpeobpasoBbiBaTh OWMOKN B CTPOKM, 4TOObI 06pabaTtbiBaTb HECKOBKO TUMOB
ownboK, Kak NoKasaHo Bollwe. [opasno nyywuin cnocob - MCNONb30BATb crror chain B AWNUKE.

Monb3oBaTtenbckue TUMbl OLUOOK

use std::error::Error;

use std::fmt;

use std::convert::From;

use std::io::Error as IoError;
use std::str::Utf8Error;

#[derive (Debug)] // Allow the use of "{:?}" format specifier
enum CustomError {

Io(IoError),

Utf8 (Utf8Error),
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Other,

// Allow the use of "{}" format specifier
impl fmt::Display for CustomError {
fn fmt (&self, f: &mut fmt::Formatter) -> fmt::Result {
match *self {
CustomError::Io(ref cause) => write! (£, "I/O Error: {}", cause),
CustomError::Utf8 (ref cause) => write! (f, "UTF-8 Error: {}", cause),
CustomError: :0ther => write! (£, "Unknown error!"),

// Allow this type to be treated like an error
impl Error for CustomError {
fn description(&self) -> &str {
match *self {
CustomError::Io(ref cause) => cause.description(),
CustomError: :Utf8 (ref cause) => cause.description(),
CustomError: :0ther => "Unknown error!",

fn cause (&self) -> Option<&Error> {
match *self {
CustomError::Io(ref cause) => Some (cause),
CustomError::Utf8 (ref cause) => Some (cause),
CustomError::0ther => None,

// Support converting system errors into our custom error.
// This trait is used in “try!"
impl From<IoError> for CustomError {
fn from(cause: IoError) -> CustomError {
CustomError::Io (cause)

}
impl From<Utf8Error> for CustomError {

fn from(cause: Utf8Error) —-> CustomError {
CustomError: :Utf8 (cause)

Utepauusa no npuumHam

,D,ﬂﬂ Ll,ene|71 oTnagknm 4acTto 6bIBaeT Mone3Ho HamTn OCHOBHYIO NMPUYNHY OLL|V|6K|/|. l'ITO6I:>I
NpoBEPUTb 3HAYEHUE OL|.|V|6KV|, peann3yrllee std: :error: :Error .

use std::error::Error;

let orig_error = call_returning_ error();

// Use an Option<&Error>. This is the return type of Error.cause().
let mut err = Some (&orig_error as &Error);
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// Print each error's cause until the cause is None.
while let Some(e) = err {

println! ("{}", e);

err = e.cause();

OcHOBHast OTY4ETHOCTb 06 owumnbKax n obpaborka

Result<T, E>-3TO TUM enum KOTOprI7I MMeeT OBa BapnaHTa: ok (T) yK&SbIB&lOI.LI,VII?I ycneuwHoe
BbINOJIHEHNE CO 3HAYUMbIM PEe3yNbTaTOM TUNA T U Err (E) YKa3bliBalollee HA NosiBlIEHNE
HGHpGﬂBMﬂGHHOMONMﬁKMBOBpeMﬂBbMOﬂHeHMﬂ,OHMCHBaeMOG3HaHeHMGMTMHaE,

enum DateError {
InvalidDay,
InvalidMonth,

struct Date {
day: u8,
month: u8,
year: ile,

fn validate (date: &Date) —-> Result<(), DateError> {
if date.month < 1 || date.month > 12 {
Err (DateError::InvalidMonth)
} else if date.day < 1 || date.day > 31 {
Err (DateError::InvalidDay)
} else {
Ok (())

fn add_days(date: Date, days: i32) -> Result<Date, DateError> {
validate (&date)?; // notice "?° —-- returns early on error
// the date logic ...
Ok (date)

Takxe cM. [lokymeHTsl ons 6onee noapobHol nHgopmauuy » onepaTop.

CrtaHpapTHas 6ubnunoTteka CooepXUT =r-or NPU3HaK , KOTOPbIA BCE TUMbl OWMHOK
pekoMeHOyeTcs peann3oBaTb. Huxe npueBeneH npuMep peannsaumu.

use std::error::Error;
use std::fmt;

# [derive (Debug) ]

enum DateError ({
InvalidDay (u8),
InvalidMonth (u8),

impl fmt::Display for DateError ({
fn fmt (&self, f: &mut fmt::Formatter) -> fmt::Result ({
match self ({
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&DateError::InvalidDay (day) => write! (£, "Day {} is outside range!", day),
&DateError::InvalidMonth (month) => write! (£, "Month {} is outside range!", month),

impl Error for DateError {
fn description(&self) -> &str {
match self {
&DateError::InvalidDay(_) => "Day is outside range!",
&DateError::InvalidMonth(_) => "Month is outside range!",

}

// cause method returns None by default

lNpumeqaHne. Kak npaBmno, napamMeTp option<T> HE OOJIXEH MCMOb30BATLCA AN CO0OWeHNs 06
ownbKax. option<T> yKa3blBAET HA 0XMNAAEMYIO BO3MOXHOCTb OTCYTCTBMSA 3HAYEHNSA U
€OVHCTBEHHYIO MPSAMYIO NPUYMHY 9TOro. HanpoTuB, result<T, E> UCMONb3YETCA AN COOOWEHNS O
HeoXuaaHHbIX OWMOKax BO BPEMS BbINOJIHEHUS, U OCOOEHHO KOraa CywecTByeT HECKOJIbKO
cnocoboB cboeB pasnuyeHns Mexay HUMU. KpoMe Toro, result<rt, E> UCMONb3YETCH TONMbKO Kak
BO3Bpalaemble 3HavYeHns. ( Ctapas guckyccus. )

MpounTaiite ObpaboTka owmnbok oHNaiH: https://riptutorial.com/ru/rust/topic/1762/06paboTka-
owmnbok
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rnasa 30: O6paboTka curHanos

3aMmedyaHusa

Y Rust HeT Hagnexatero naomomaTmyeckoro n 6esonacHoro crnocoda nngnpoBaTtb C CUrHanamm
OC, Ho ecTb HEKOTOopble AWUKN, KOTOPbIE obecneumsaroT o6pa60TKy curHanos, HO OHM O4€Hb
SKCriepnMeHTal/ibHbie U Hebe3onacHsle, Nno3aTomy 6y,D,bTe OCTOPOXHbI Mpn nx NCrnob30BaHUN.

OpHako B penosuTopum rust-lang / rfcs obeyx naeTcs BONpoc 0 BHEAPEHUN BCTPOEHHOW
06paboTKM CUrHANOB A5 PXABYMHbI.

O6cyxaeHne RFC: https://github.com/rust-lang/rfcs/issues/1368
Examples

O6paboTKa CUrHanoB C YaH-CUrHa/lbHbIM SILLLUKOM

HaH-curHansHbI Swmk obecneymBaeT peweHne ans obpabotku curHana OC ¢ ucnonb30BaHNEM
KaHanoB, XOTS 9TOT SAWMK SBNSAETCS 3KCNEePUMEHTaNbHbIM 11 €r0 CneayeT NCMnob30BaTh
OCTOPOXHO .

Mpumep, B3ATbHIM 3 BurntSushi / chan-signal .

# [macro_use]
extern crate chan;
extern crate chan_signal;

use chan_signal::Signal;

fn main () {
// Signal gets a value when the 0S sent a INT or TERM signal.
let signal = chan_signal::notify (&[Signal::INT, Signal::TERM]) ;
// When our work is complete, send a sentinel value on " sdone’.

let (sdone, rdone) = chan::sync(0);
// Run work.
::std::thread: :spawn (move || run(sdone));

// Wait for a signal or for work to be done.
chan_select! {

signal.recv () -> signal => {

println! ("received signal: {:?}", signal)
b
rdone.recv () => {

println! ("Program completed normally.");

fn run(_sdone: chan::Sender<()>) {
println! ("Running work for 5 seconds.");
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println! ("Can you send a signal quickly enough?");
// Do some work.
::std::thread::sleep_ms (5000);

// _sdone gets dropped which closes the channel and causes " rdone’

// to unblock.

O6paboTka CUrHanoB ¢ NOMOLLLbIO NiX-sILLLUKA.

Aueiika nix npepoctasnsieT UNIX Rust APl ansi 06paboTku CUrHanoB, 04HaKO 4SS 9TOro

TpebyeTcs UCNoNb3oBaHNE He6e30MacHOWM pPXXaB4nHbI, MO3TOMY Bbl AOXKHbl ObITb OCTOPOXHBDI .

use nix::sys::signal;

extern fn handle_sigint (_:132) {
// Be careful here...

fn main () {

let sig_action = signal::SigAction::new(handle_sigint,
signal::SockFlag: :empty (),
signal::SigSet::empty());

signal::sigaction(signal::SIGINT, &sig_action);

Mpumep Tokuo

Awmk tokio-signal obecneynsaeTt peweHne ons 06paboTkm cUrHanos, OCHOBaHHOE Ha tokio. Tem

He MeHee, OH BCe elle HaxoanTcsa Ha paHHUX CTagnsx.

extern crate futures;
extern crate tokio_core;
extern crate tokio_signal;

use futures::{Future, Stream};

use tokio_core::reactor: :Core

use tokio_signal::unix::{self as unix_signal, Signal};
use std::thread::{self, sleep};

use std::time::Duration;

use std::sync::mpsc::{channel, Receiver};

fn run(signals: Receiver<i32>) ({
loop {
if let Some(signal) = signals.try_recv() {
eprintln! ("received {} signal");
}

sleep (Duration::from millis (1)) ;

fn main () {
// Create channels for sending and receiving signals
let (signals_tx, signals_rx) = channel();
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// Execute the program with the receiving end of the channel
// for listening to any signals that are sent to it.
thread: :spawn (move || run(signals_rx));

// Create a stream that will select over SIGINT, SIGTERM, and SIGHUP signals.

let signals = Signal::new(unix_signal::SIGINT, &handle) .flatten_stream()
.select (Signal::new(unix_signal::SIGTERM, &handle) .flatten_stream())
.select (Signal::new(unix_signal::SIGHUP, &handle).flatten_stream());

// Execute the event loop that will listen for and transmit received
// signals to the shell.
core.run (signals.for_each(|signal| {
let _ = signals_tx.send(signal);
Ok (())
})) .unwrap () ;

MpounTaiite ObpaboTka curHanoe oHnarH: https://riptutorial.com/ru/rust/topic/3995/06paboTka-
CUrHanoB
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rnasa 31: O6pa3ubl KOHBEpPCUMN

3aMmedyaHusa

* AsRef M Borrow aHANOTrMYHbl, HO CNyXXaT Pa3fIMYHbIM LENSM. Borrow UCMONb3YeTCs ANS
06paboTkn HECKONbKUX METOL0B 3aIMCTBOBaHNS aHanornyHbIM 06pasomM nnm ons
06paboTky 3aeMHbIX LIEHHOCTE, Takux Kak npuHaanexatwme UM Konmneru, B To BpeEMs Kak
AsrRef MCMONb3yeTcs Anst 0606WeHMS CCbINOK.

* From<a> for B MOAPA3YMEBAETCH Into<B> for A, HO HE HA0OOPOT.

* From<A> for A HESIBHO PEANM30BaHo.

Examples

(0]

Rust's rrom trait - 970 yHUBEpCanbHas yepta ans npeobpasoBaHus TMNoB. [ns nobbix AByX

TUNOB TypeA U TypeB ,

impl From<TypeA> for TypeB

yKasblBaeT, YTO 9K3EMMNSAP TypeB rapaHTMpoBaHHo ByneT CoO30aH N3 9K3EMNNSAPA Typea .
Peanusauns rrom BbIrNSAUT cneayowmm obpasom:

struct TypeA {
a: u32,

struct TypeB {
b: u32,

impl From<TypeA> for TypeB {
fn from(src: TypeA) -> Self {
TypeB {
b: src.a,

}

AsRef & AsMut

std::convert::AsRef W std::convert::AsMut UCMNONb3YIOTCA ONA OEWeBOro npeo6pa303aH|/|9| TNNOB B
cebinkn. [ng TMnoB 2 U B,

impl AsRef<B> for A
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yKa3blBa€T, 4TO a «A MOXeET 6bITb |'|p606pa3OBaHO B a s«B WU,
impl AsMut<B> for A

YKa3blBa€T, 4TO a smut A MOXET 6bITb npe06pa303aH B A smut B

970 NonesHo Ans BbiNONHEHMS Npeobpa3oBaHuii TUMOB 6e3 KONMPOBaHUS MU NepeMeLLEeHNS
3Ha4yeHwui. Mprmep B cTaHOAPTHOM BUONNOTEKE: std: :fs::File.open() .

fn open<P: AsRef<Path>>(path: P) —-> Result<File>

9710 no3sonset File.open() NMPUHUMATb HE TOJIbKO Path , HO TAKXe€ 0sstr, OsString, str , String U
PathBuf C HEABHbIM npeo6pasoBaHV|eM, MOCKOJIbKY 3TU TUMbl PEeaNnN3YIOT AsRef<Path> .

3aunmctBoBaTb, BorrowMut n ToOwned

3HAYEHNS std: :borrow: :Borrow M std: :borrow: :BorrowMut MCMOMb3YOTCA ANS O6pa6OTKI/I
3aMMCTBOBAHHbLIX TUMOB, TAKNX KakK npmnHagneXxauwne nm Tunbl. Ins TmnoB 2 n s,

impl Borrow<B> for A

yKasblBaeT, 4TO 3aMMCTBOBAHHLIN A MOXET UCMO/b30BaTbCA TaM, rae Tpebyetcsi 5 Hanpumep,
std::collections: :HashMap.get () UCMONIb3YET Borrow OJIA METOMOA get () , MO3BONIAA NHOEKCNPOBATb
HashMap C KJTKO4YaMN A C MOMOLWbIO B

C Dpyroli CTOPOHBI, std: :borrow: : Toowned PEANN3YET 0OPATHYIO CBS3b.

Taknm o6pa30M, C BbllLEYNMOMAHYTbIMX TUNAMN 2 N B MOXKHO peann3oBaThb:

impl ToOwned for B

HpMMeanme: B TO BpeMs Kak a2 MOXKET peas/in3oBarb Borrow<T> [J151 HECKOJ/IbKUX PA3HbBIX TUTIOB T ,
B MOXKeT peal/in3oBarb rtoowned O4HOKPATHO ToOwned .

Deref & DerefMut

std::ops::Deref U std::ops::DerefMut UCMONb3IYOTCHA A5 Neperpyskn oneparopa pasbiIMEHOBAHUS
*x . JJNS TUNOB 2 N B

impl Deref<Target=B> for A

yKa3blBaeT, 4TO pa3biIMEHOBAHNE CBA3bIBAHNA <2 0ACT a &«B WU,

impl DerefMut for A
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yKa3blBaeT Ha TO, 4TO pa3biIMEHOBaAHNE CBA3bIBAHUA smut A OACT & &mut B

Deref (COOTBETCTBEHHO DerefMut ) TAKXE NPELOCTABASAET NONE3HYIO (PYHKUMIO A3bIKa,
HasblBaeMyto deref coercion , koTopast NO3BONSET sa (resp. smut A ) aBTOMATUYECKU MPUHYX 4aTb
K «B (COOTBETCTBEHHO smut B ). OTO 0ObIYHO UCMONIbIYETCS NPY NPeobpas3oBaHNM U3 string B sstr
, MOCKOJbKY sstring HESIBHO NMPUHYONTENbHO NPUBSA3bIBAETCS K sstr MEPE HEODXOAUMOCTMW.

n,OMMe"IaHMe. DerefMut HE NOA4LEPXNBAET yKa3aHne Pe3ysibTnpyrowero turia, OH UCrio/ib3yeTt 10T
2XKe TUrl, 4TO U Deref .

[NpumedaHue. V13-3a ncrionb3oBaHns CBSI3aHHOro Tuna (B OT/INYMNE OT Asref ) AAHHbIV TUIM MOXET
BbIMO/THSTb TOIbKO K&XAbIN U3 peref U Derefmut HE 6ON1€E OAHOMO pasa.

MpounTaiite ObpasLbl KOHBEepCcKK oHNalH: https://riptutorial.com/ru/rust/topic/2661/06pasLibl-
KOHBepcumn
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rnaesa 32: O6beKTHO-OpNeHTUpOBaHHas
p>XaBuynHa

BctynneHue

Rust 06 EKTHO OPMEHTMPOBAH Ha TO, YTO ero anrebpanyeckme Tunbl 4aHHbIX MOTYT UMETb
CBSI3aHHbIE METObI, fienas nx 06 beKTaMn B CMbICNE AAHHbIX, XPAHSALWMNXCH BMECTE C KOAOM,
KOTOPbI 3HAET, Kak C HUM paboTaTb.

OpHako pXaByvHa He NOAAEPXMUBAET HAcNenoBaHMe, NPeanoYnTas KOMNO3nLMIO C YepTaMu.
9710 03HayaeT, 4YTo MHorne wabnoHbl OO He paboTaroT Kak eCTb U [ONXHbI ObITb UBMEHEHDI.
HekoTopble N3 HNX COBEPLIEHHO HEaKTyalbHbl.

Examples

HacnepoBaHue ¢ NOMOLLbLKO CBOUCTB

B Rust HeT NnoHATUSA «HacnenoBaTb» CBONCTBA CTPYKTYpbl. BMecTo aToro, koraa Bbl
paspabaTtbiBaeTe B3anMOCBA3b MeX .y obbekTamu, genante ato TaK, 4Tobbl YHKLMOHANBbHOCTb
onpegensanacb MHTepdeincom ( Yyeprta B Rust). 10 cnocobCTBYyET COCTABNEHNIO HAL
HacnenosaHvem , KOTopoe cyntaeTcs 6bonee nonesHbiM 1 bonee NPocTbiM Ang 6onee KPynHbIX
NPOEKTOB.

BoT npvMep ncnonb3oBaHMsi HEKOTOPOro NpuMMepa HacnenoBaHus B Python:

class Animal:
def speak(self):
print ("The " + self.animal_type + " said " + self.noise)

class Dog(Animal) :
def _ _init_ (self):
self.animal_type = 'dog'
self.noise = 'woof'

Y1066l NepeBecTn 3T0 B Rust, HAM HYy>XHO BbIHYTb TO, YTO COCTaBNSAET XMBOTHOE, 1 NPEBPaTUTb
3Ty (PYHKUMOHANBbHOCTb B YEPThI.

trait Speaks {
fn speak (&self);

fn noise(&self) —-> &str;

}

trait Animal {
fn animal_type (&self) -> &str;
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struct Dog {}

impl Animal for Dog {
fn animal_type (&self) -> &str {
lldogll

impl Speaks for Dog {
fn speak (&self) {
println! ("The dog said {}", self.noise());

fn noise(&self) —-> &str {
llwoofll

fn main () {
let dog = Dog {};
dog.speak () ;

O6paT|/|Te BHUMaHWME, Kak Mbl pa36|/|n|/| 3TOT a6CTpaKTHbII7I pO,EI,VITeJ'IbCKI/IVI Knacc Ha aoBa
OTAOeNbHbIX KOMMNOHEHTA: 4aCTb, KOTOPAas onpenenseT CTPYKTYPY Kak XMBOTHOE, N TY YaCTb,
KOTOpasa no3sBondeT eMy roBoOpuTb.

AcTyanbHble yutaTtenn 3amMeTaT, YTO 9TO He COBCEM OHO K OLHOMY, TaK KaK KaX bl
paspaboTynk OOMXKEH nepeaenartb NOruky, 4Tobbl pacneyaratb CTPOKY B popme «{animal} said
{noise}». Bbl MOXeTe coenatb 3T0 C HEOONbLUON Nepenenkon nHTepgoeiica, rae Mbl peannsyem
speak fOr animal :

trait Speaks {
fn speak (&self);
}

trait Animal {
fn animal_type (&self) -> &str;
fn noise(&self) —-> &str;

impl<T> Speaks for T where T: Animal {
fn speak (&self) {
println! ("The {} said {}", self.animal_type (), self.noise());
}

struct Dog {}
struct Cat {}

impl Animal for Dog {
fn animal_type (&self) -> &str {
n dog"
}

fn noise(&self) —> &str {
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"woof"

impl Animal for Cat {
fn animal_type (&self) -> &str {
"Cat "

fn noise(&self) —-> &str {
" me OW n

fn main () {
let dog = Dog {};
let cat = Cat {};
dog.speak () ;
cat.speak () ;

ObpaTtnTe BHMMaHUe, YTO XMBOTHOE AeNnaeT WyM 1 rOBOPUT NPOCTO ceiiyac nMeeT peannsauunto
[N BCEro, 4To SBNSIETCS XMBOTHLIM. TO HAMHOro 6onee rnbko, 4em npeaploywnin cnocod n
HacneposaHue Python. Hanpumep, ecnu Bol XoTnTe 406aBUTb Human , Y KOTOPOrO €CTb APYroW
3BYK, BMECTO 3TOr0 y Hac MoXeT ObITb Opyrasi peannaaums speak ONS YEro-TO Human |

trait Human {
fn name (&self) —-> &str;
fn sentence (&self) —-> &str;

struct Person {}
impl<T> Speaks for T where T: Human {

fn speak (&self) {
println! ("{} said {}", self.name(), self.sentence());

LLlabnoH noceTuTens
TunuyHbIM NpuMepoM noceTnTens B Java bynert:

interface ShapeVisitor ({
void visit (Circle c);
void visit (Rectangle r);

interface Shape {
void accept (ShapeVisitor sv);

class Circle implements Shape {
private Point center;
private double radius;
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public Circle (Point center, double radius) {

this.center = center;
this.radius = radius;
}
public Point getCenter () { return center; }

public double getRadius() { return radius; }

@Override
public void accept (ShapeVisitor sv) {
sv.visit (this);

class Rectangle implements Shape {
private Point lowerLeftCorner;

private Point upperRightCorner;

public Rectangle (Point lowerLeftCorner, Point upperRightCorner) {
this.lowerLeftCorner = lowerLeftCorner;
this.upperRightCorner = upperRightCorner;

public double length() { ... }
public double width() { ... }

@Override
public void accept (ShapeVisitor sv) {
sv.visit (this);

class AreaCalculator implements ShapeVisitor {
private double area = 0.0;

public double getArea () { return area; }
public void visit (Circle c) {

area = Math.PI * c.radius() * c.radius();

public void visit (Rectangle r) {
area = r.length() * r.width();

double computeArea (Shape s) {
AreaCalculator ac = new AreaCalculator();
s.accept (ac) ;
return ac.getArea();

ST0 MOXHO nerko nepeBecTn Ha Rust aByms cnocobamu.
MepBbIii cnocob ncnonb3yeT NOAMMOPEO3M BO BPEMS BbINMONHEHUS:

trait ShapeVisitor {
fn visit_circle (&mut self, c: &Circle);

fn visit_rectangle (&émut self, r: &Rectangle);
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trait Shape {
fn accept (&self, sv: &mut ShapeVisitor);

struct Circle {
center: Point,
radius: f64,

struct Rectangle {
lowerLeftCorner: Point,
upperRightCorner: Point,

impl Shape for Circle {
fn accept (&self, sv: &mut ShapeVisitor) {
sv.visit_circle(self);

impl Rectangle {
fn length() —-> double { ... }
fn width() -> double { ... }

impl Shape for Rectangle {
fn accept (&self, sv: &mut ShapeVisitor) {
sv.visit_rectangle (self);

fn computeArea(s: &Shape) —-> f64 {
struct AreaCalculator {
area: fo4,

impl ShapeVisitor for AreaCalculator {
fn visit_circle (&mut self, c: &Circle) {
self.area = std::f64::consts::PI * c.radius * c.radius;
}
fn visit_rectangle (&mut self, r: &Rectangle) {
self.area = r.length() * r.width();

let mut ac = AreaCalculator { area: 0.0 };
s.accept (&mut ac);
ac.area

BTopoit cnocob ncnonbayeTt nonmmopdnaM BpeMeHn KOMAUAALUUA, 30ecb NokasaHbl TONIbKO
pasnmyms:

trait Shape {
fn accept<V: ShapeVisitor> (&self, sv: &mut V);
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impl Shape for Circle {
fn accept<V: ShapeVisitor> (&self, sv: &mut V) {
// same body

impl Shape for Rectangle {
fn accept<V: ShapeVisitor> (&self, sv: &mut V) {
// same body

fn computeArea<S: Shape>(s: &S) —-> f64 {
// same body

MpounTtaiite O6BbEKTHO-OPUEHTNPOBAHHASA PXXAaBYMHA OHNANH:
https://riptutorial.com/ru/rust/topic/6737/06 bEKTHO-OPUEHTUPOBAHHASA-PXXABYMHA
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rnaea 33: Oneparopbl U neperpyska

BctynneHue

BonbwrHCTBO onepaTopoB B Rust MOryT 6biTb onpeaeneHbl («neperpyXeHbl») ons
NoNb30BaTENbCKMX TUMOB. OTO MOXET ObITb LOCTUTHYTO MyTEM peannsauum COOTBETCTBYIOWErO
npu3Haka B MOOYNe std: :ops .

Examples

MNMeperpy3ka onepaTtopa cnoXeHus (+)

Lns neperpysku onepaTtopa CnoxeHus (+) TpebyeTcs peanmaoBaThb s:d::ops: :add trait.
3 pokymeHTauum nonHoe onpeneneHne npuaHaka:

pub trait Add<RHS = Self> ({
type Output;
fn add(self, rhs: RHS) —-> Self::Output;

Kak aTto paboTaet?

* yepTa peanusoBaHa Ans Tuna «Jleeas pyka»

* MpW3HaK peanu3yeTcsa ANns 04HOro apryMeHTa npaBoil pyku, ECNIM HE yKal3aHo, YTO OH Mo
YMONYAHMIO UMEET TOT Xe TUIM, 4TO 1 NeBAsi CTOPOHA CTOPOHbI

e TUN pe3ynbTaTta fobaBneHns ykasaH B COOTBETCTBYIOWEM TUME output

Takmm 06pa3om, BO3MOXHbI 3 pasHblx Tuna.

lNpumeyaHne: NoTpebnsembii NPU3HaK - 3TO0 apryMEHTbI C 1€BOV CTOPOHbLI U MPaBoyi CTOPOHbI, Bbl
MOXXeTe Mpenno4ecTb peaan3oBarb ero 4/15 CCbI/IOK Ha Ball TUI, & He Ha roJible TUMb.

BHenpeHme + ANna HacTpamBaeMoro tmna:

use std::ops::Add;

# [derive (Clone) ]
struct List<T> {
data: Vec<T>,
}
// Implementation which consumes both LHS and RHS
impl<T> Add for List<T> {
type Output = List<T>;

fn add(self, rhs: List<T>) —-> List<T> {
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self.data.extend (rhs.data.drain(..));
self

// Implementation which only consumes RHS (and thus where LHS != RHS)
impl<'a, T: Clone> Add<List<T>> for &'a List<T> {
type Output = List<T>;

fn add(self, rhs: List<T>) -> List<T> {
self.clone() + rhs

MpounTtanTte Onepartopbl 1 Neperpyska oHnamH: https://riptutorial.com/ru/rust/topic/7271/
onepaTopbl-U-neperpyska
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rnasa 34: NaHUKU n pasMmaTbiBaHUSA

BctynneHue

Korpga nporpamMmbl Rust gOCTUraloT COCTOSIHMS, Fae Npon3oLwna Kputmnyieckas owmndbka, panic!
MakKpOC MOXET Bbl3blBATbCS A5 ObICTPOro BbixoAa (4acTo CpaBHMBAETCS, HO TOHKO OTMYaeTCs
OT UCK/IOYEHNS Ha Opyrux s3bikax). MpaBunbHas obpaboTka ownboK AoNXHa BKIOYATb B cebst
TUMbI Result , XOTS B 3TOM pasaene bynet ob6cyXaaTbCs TONbKO panic! M €r0 KOHLEMUWIA.

3aMmedyaHusa

MaHukM He Bcerna Bbi3bIBAOT YTEYKN NAMATU UMW YTEYKN OPYrux pecypcos. Ha camom gene,
naHnkn 0ObIYHO COXPaHSAOT uHBapuaHTbl RAIl, 3anyckas nectpykTtopbl (Drop-peanusauuiia)
CTPYKTYp Npu packpy4uBaHum cteka. OgHako, ecnv Bo BpEMS 3TOro npouecca Bo3HMKaeT
BTOpas naHuka, nporpamMmma rnpocTo NpepbiBAETCA; B 3TOT MOMEHT MHBApUaHTHble rapaHTumn RAII
SABNAIOTCA HEeAEeNCTBUTETbHbIMU.

Examples

CrapauTtecb He NaHUKOBaTb

B Rust ecTb fBa OCHOBHbIX METOAA, YKa3bIBAIOWMX HA TO, YTO B MPOrpaMme 4To-TO MOW/O He Tak:
OyHKUMS, Bo3BpaLatowas ( noTeHumnansHo HacTpanBaeMbli ) Err (8) U3 TUNA resulc<T, &> U

panic! ,

MaHuka He ABNseTCs anbTepPHATMBOW NCKNIOYEHMAM, KOTOPbIE 0ObIYHO BCTPEYAOTCS Ha OPYyrux
a3blkax. B P>XaBynHe naHuka ykasblBaeT Ha TO, YTO YTO-TO MOW/O HE Tak, U YTO OHa HE MOXET
npogonxarbcs. BoT npumep U3 NCTOYHMKA vec AN push :

pub fn push (&mut self, value: T) {
// This will panic or abort if we would allocate > isize::MAX bytes
// or if the length increment would overflow for zero-sized types.
if self.len == self.buf.cap() {
self.buf.double();

Ecnu y Hac 3akaHumBaeTcs namsTb, RUSt MOXET He Tak MHOro caenatb, NO3TOMy OHa byneT
nmbo naHvkoBaTb (MOBEAEHME N0 yMON4YaHuio), Nbo npepbiBaThb (4TO HEOOXOAUMO YCTAHOBUTDL C
NOMOLWLbIO donara KOMMUIsaLmm).

MaHuka byneT pasBopaymBaTth CTEK, 3anyckaTb O4eCTPYKTOPbI U obecneyrBaTb O4YUCTKY NaAMSTL.
Abort He genaet atoro u nonaraetcst Ha OC Ans NpaBUNbHOM OYUCTKM.
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MonpobyiiTe 3anycTUTb CneayoLlyto NporpamMy Kak obbl4HO, TakK U C MOMOLLbIO

[profile.dev]
panic = "abort"

B BAlU€M cargo.toml .

// main.rs
struct Foo (i32);
impl Drop for Foo ({
fn drop (&mut self) {
println! ("Dropping {:?2}!", self.0);
}
}
fn main () {
let foo = Foo(l);
panic! ("ARaaaaaahhhhh!");

MpounTtante NMaHnkn n pasmatbiBaHus oHnamH: https://riptutorial.com/ru/rust/topic/6895/naHnkn-un-
pasmaTbiBaHUs
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rnaesa 35: napannennsm

BctynneHue

Mapannenvam Xxopowo noaaepXxmuBaeTcs cTaHOoapTHon 6ubnnoTtekoit Rust Yyepes pasnmyHbie
Knaccol, Takue Kak std: :thread module, channels n atomics. B aTom pasgene Bbl y3HaeTe 06
MCNONb30BaHUN 3TUX TUMOB.

Examples

3anyck HOBOM TEMbI
YT106bl HA4YaTb HOBbIV MOTOK:

use std::thread;

fn main () {
thread: :spawn (move || {
// The main thread will not wait for this thread to finish. That
// might mean that the next println isn't even executed before the
// program exits.
println! ("Hello from spawned thread");

let join_handle = thread::spawn (move || {
println! ("Hello from second spawned thread");
// To ensure that the program waits for a thread to finish, we must
// call “Join()  on its join handle. It is even possible to send a
// value to a different thread through the join handle, like the
// integer 17 in this case:
17

P

println! ("Hello from the main thread");
// The above three printlns can be observed in any order.

// Block until the second spawned thread has finished.

match join_handle.join () {
Ok (x) => println! ("Second spawned thread returned {}", x),
Err(_) => println! ("Second spawned thread panicked")

MonepeyHoe B3aumoaencTeme ¢ KaHanamm

KaHanbl MOryT ncnonb3oBaTtbCs ANs nepenadvy gaHHbIX U3 04HOrO NoToka B apyron. Huxe
npvBeaeH NpuMep NPOCTON CUCTEMbI «MPOM3BOANTENL-NOTPEOUTEND >, A€ OCHOBHOWN NOTOK
cospaeT 3HavyeHuda 0, 1, ..., 9, a NOPOXAEHHbIN NOTOK NevyartaeT uUx:
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use std::thread;

use std::sync::mpsc::channel;

fn main () {

// Create a channel with a sending end (tx) and a receiving end (rx).
let (tx, rx) = channel();

// Spawn a new thread, and move the receiving end into the thread.

let join_handle = thread: :spawn (move || {
// Keep receiving in a loop, until tx is dropped!
while let Ok (n) = rx.recv() { // Note: “recv() always blocks
println! ("Received {}", n);

P

// Note: using "rx' here would be a compile error, as it has been
// moved into the spawned thread.

// Send some values to the spawned thread. “unwrap()' crashes only if the
// receiving end was dropped before it could be buffered.
for i in 0..10 {

tx.send (i) .unwrap(); // Note: “send()  never blocks
}
// Drop "tx' so that “rx.recv () returns an "Err(_)°
drop (tx) ;

// Wait for the spawned thread to finish.
join_handle.join () .unwrap () ;

MeXxnoTo4yHasa cBsi3b C TUNMaMu CeaHCOB

Tunbl ceaHcoB - 310 cnocob pacckasaTtb KOMNUAATOPY O NPOTOKONE, KOTOPLIA Bbl XOTUTE
1MCNonb30BaThb ANS CBA3M MeX Ay NOTOoKaMu, a He NpoTokone, kak B HTTP nnu FTP, a o wabnoHe
noToka MHdpopmMaumm Mex gy noTokamu. 3To NONE3HO, Tak Kak KOMANASATOP Tenepb OCTAHOBUT
BaC OT CNy4aiHOro HapyLweHWs Bawero NpoToKoa 1 BO3HUKHOBEHWNS B3aUMOBTOKUPOBOK UMK
XMBOro NoToKa MeXxay notokamm - HeKoTopble U3 Hanbonee nevYanbHO N3BECTHbIX NPobem ¢
OTNafKon 1 rnaeHblil NICTOYHUK Heisenbugs. Tunbl ceaHcoB paboTatoT aHanorMyHO ONMCaHHbIM
Bblle KaHanam, Ho MoryT ObiTb Bonee 3anyruearwWwmMmMm s Havana ncnonb3osaHus. Bot
npocTtasa ABYXNOTO4YHas CBA3b:

//
//

Session Types aren't part of the standard library, but are part of this crate.
You'll need to add session_types to your Cargo.toml file.

extern crate session_types;

//

For now, it's easiest to just import everything from the library.

use session_types::*;

//
//
//
//
//
//

First, we describe what our client thread will do. Note that there's no reason
you have to use a client/server model - it's just convenient for this example.
This type says that a client will first send a u32, then quit. "Eps’ is
shorthand for "end communication".

Session Types use two generic parameters to describe the protocol - the first
for the current communication, and the second for what will happen next.

type Client = Send<u32, Eps>;
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// Now, we define what the server will do: it will receive as u32, then quit.
type Server = Recv<u32, Eps>;

// This function is ordinary code to run the client. Notice that it takes
// ownership of a channel, just like other forms of interthread communication -
// but this one about the protocol we just defined.

fn run_client (channel: Chan<(), Client>) {
let channel = channel.send(42);
println! ("The client just sent the number 42!");

channel.close();

// Now we define some code to run the server. It Jjust accepts a value and prints

// it.

fn run_server (channel: Chan<(), Server>) {
let (channel, data) = channel.recv();
println! ("The server received some data: {}", data);

channel.close();

fn main () {
// First, create the channels used for the two threads to talk to each other.
let (server_channel, client_channel) = session_channel ();

// Start the server on a new thread
let server_thread = std::thread::spawn (move || {
run_server (server_channel) ;

P

// Run the client on this thread.
run_client (client_channel) ;

// Wait for the server to finish.
server_thread. join () .unwrap () ;

Bbl [ONXHbBI 3aMETUTb, YTO OCHOBHOM METOM O4EHb MOX0X HA OCHOBHOW METO MEXMNOTOYHOM
CBA3MU, onpeueneHHbm Bblle, eCJin cepeBep ObIn nepemMelleH B CBOKO COﬁCTBeHHYI-O pyHKUMIO.
Ecnun Bbl xoTUTE 3anyCTuUTb 3TO, Bbl MONy4YnTe pe3ynbTar.

The client Jjust sent the number 42!
The server received some data: 42

B 9TOM NoCnenoBaTe/ibHOCTM.

3ayeMm pewatb Bce NpobnemMbl C oNpeneneHnemM TUNoB KIMEHTOB 1 cepBepoB? U noyemy Mol
nepeonpenensieM kaHan Ha KIMeHTe u cepeepe? OTW BONPOCHI UMEIOT OLMH M TOT Xe OTBET:
KOMMUNSITOP OCTAHOBMUT HAC OT HapyLleHns npotokona! Ecnm knMeHT nonbiTancs nonyyYnTb
JlaHHble BMECTO MX OTNPABKM (4TO NpMBELET K TYMUKOBO CUTyaunmn B 0ObIYHOM KoAeE),
nporpamMma He 6yneT KOMNMANPOBATLCS, MOCKONbKY 0O bEKT KaHana KnmeHTa He MMeeT Ha HEM
mMeTona recv . KpoMe TOro, €Cnv Mol NoMbITanMCcb ONpeaennTb NPOTOKON Takum 0bpasom,
KOTOPbIi MOXET NPUBECTU K TYNKOBOW CUTyaumMn (HanpuMep, eCnv U KNMEHT, 1 cepBep
nonbITannchb NONy4YMTb 3HAYEHME), TOrAa KOMMNUASLUS 3aBEPLINTCA HEeYAa4YHO, KOraa Mbl
cO34aaUM KaHasbl. OTO CBA3AHO C TEM, YTO send U Recv SBMISIOTCS « Recv TUMAMMU», TO €CTb €CNN
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cepBep LenaeT 310, KIMEHT AONXEH caenatb Apyrov - ecnv oba nonbiTarTCs recv , Y Bac OyayT
npo6neMmbl. eps - 3TO CBOM COBCTBEHHbI ABOMNHOW TUM, TaK Kak ANs KNMEHTA 1 cepBepa BrojHe
HOPManbHO COrnawaTbCs 3aKpbITh KaHan.

KoHe4HO, Korga Mbl BbINONHSEM HEKOTOPYIO OMepaLmio Ha KaHane, Mbl Nepexoanm K HOBOMY
COCTOSIHUIO B NMPOTOKONE, U JOCTYMHbIE HAM (PYHKLMM MOTYT U3MEHUTbLCS - MO3TOMY HaM Hy>XHO
nepeonpenennTb NpuBa3Ky kaHana. K c4acTblo, session_types N03abBOTUTCA 06 3TOM ANS HAC U
BCera BO3BpallaeT HOBbIV KaHan (KPOME close , U B 9TOM Clly4ae HeT HOBOro KaHana). 9T1o
Tak>XXe 03Ha4yaeT, YTO BCe METObl HA KaHane TakXe BnanetoT KaHanoMm, noaTomy, eciu Bbl
3abyneTe nepeonpenennTb KaHan, KOMNUASTOP TakXxe gacT BaM 06 3ToM owwnbky. Ecnm Bbl
OTMYCTWUTE KaHan, He 3aKpbiBas ero, 3To TakXxe owmnbka BpeMeHW BbINONHEHMS (K COXaNeHWH,
3TO HEBO3MOXHO NPOBEPUTHL BO BPEMS KOMMAMASILMN).

CyuwecTByeT ropaszio 6onblie TUNOB CBA3W, YEM MPOCTO send and rRecv - HANPUMEP, offer AAET
LpYyrov CTOpOHEe KaHana BO3MOXHOCTb BblbMpaTh MeX Ay [BYMS BO3MOXHbIMY BETBSIMY
NPOTOKONA, a Rec U var paboTalOT BMECTE, 4TOOLI pa3pewnTb LUMKbl 1 PEKYPCUIO B MpoTokone , B
PENo3NTOPUN session_types GitHUD OOCTYMHO elwe MHOro NPMMEpPOoB TUMOB CEAHCOB U APYTuX
TnoB. JlokyMeHTaumo 6MOMOTEKN MOXHO HaTUN 3ECh.

ATOMHasi U NnamMsATb

ATOMHbIE TUMbI SBASIOTCS CTPOUTENbHBIMK 610KaMy He3aKpPeEMNEHHbIX CTPYKTYP AaHHbIX U
Apyrux napannenbHblX TMNOB. [pn gocTyne K / Mmogndukaumm atoMHOro Tuna cnegyert
yKasbiBaTb NOPSLOK NaMsaT, NpeacTasnsowmii cuny bapbepa namsatu. Rust obecneumnBaet 5
NPUMUTUBOB yrnopsinodeHns namsitn: Relaxed (camblin cnabbiii), Acquire (ans 4teHust aka load),
Release (ons 3anucu aka marasuHoB), AcgqRel (skBuaneHT «[MpnobpeTtaTb ANs 3arpysku n
BbiNycKa ANS XpaHeHus»; NonesHo, korga oba y4acTByloT B O4HON onepaLummn, Takon kak
compare-and-swap) n SeqCst (cambiii CUnbHbIR). B NpnBeAEHHOM HUXE NPUMEPE Mbl
NPOLEMOHCTPUPYEM, Kak nopsanok «Relaxed» oTnnyaetcs ot nopsaka «IMpuobpeTtatb»
«OTnyckatb».

use std::cell::UnsafeCell;

use std::sync::atomic::{AtomicUsize, Ordering};
use std::sync::{Arc, Barrier};

use std::thread;

struct UsizePair {
atom: AtomicUsize,
norm: UnsafeCell<usize>,

// UnsafeCell is not thread-safe. So manually mark our UsizePair to be Sync.
// (Effectively telling the compiler "I'll take care of it!")
unsafe impl Sync for UsizePair {}

static NTHREADS: usize = 8;
static NITERS: usize = 1000000;

fn main() {
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let upair = Arc::new(UsizePair::new(0));

// Barrier is a counter-like synchronization structure (not to be confused
// with a memory barrier). It blocks on a ‘wait’® call until a fixed number
// of ‘wait' calls are made from various threads (like waiting for all

// players to get to the starting line before firing the starter pistol).
let barrier = Arc::new(Barrier::new (NTHREADS + 1));

let mut children = vec![];

for _ in 0..NTHREADS ({
let upair = upair.clone();
let barrier = barrier.clone();
children.push (thread: :spawn (move || {
barrier.wait () ;

let mut v = 0;
while v < NITERS - 1 {
// Read both members “atom’ and ‘norm’, and check whether “atom’

// contains a newer value than ‘norm’ . See ‘UsizePair' impl for
// details.
let (atom, norm) = upair.get();

if atom > norm {
// If “Acquire’'-"Release’ ordering is used in ‘get’ and
// “set’, then this statement will never be reached.
println! ("Reordered! {} > {}", atom, norm);

}
v = atom;

barrier.wait () ;

for v in 1..NITERS {
// Update both members ‘“atom’ and ‘norm’ to value 'v' . See the impl for
// details.
upair.set (v);

for child in children {
let _ = child.join();

impl UsizePair {
pub fn new(v: usize) -> UsizePair {
UsizePair {
atom: AtomicUsize::new(v),
norm: UnsafeCell::new(v),

pub fn get (&self) -> (usize, usize) {
let atom = self.atom.load(Ordering::Relaxed); //Ordering::Acquire

// If the above load operation is performed with “Acquire’ ordering,
// then all writes before the corresponding "Release’ store is

// guaranteed to be visible below.

let norm = unsafe { *self.norm.get () };
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(atom, norm)

pub fn set (&self, v: usize) {
unsafe { *self.norm.get () = v };

// If the below store operation is performed with ‘Release’ ordering,
// then the write to ‘norm’ above is guaranteed to be visible to all

// threads that "loads "atom’ with ‘Acquire’ ordering and sees the same
// value that was stored below". However, no guarantees are provided as
// to when other readers will witness the below store, and consequently
// the above write. On the other hand, there is also no guarantee that
// these two values will be in sync for readers. Even if another thread
// sees the same value that was stored below, it may actually see a

// "later" value in ‘norm’ than what was written above. That is, there
// 1s no restriction on visibility into the future.

self.atom.store (v, Ordering::Relaxed); //Ordering::Release

MpumeyaHue. ApxMTekTypbl X86 NMEIOT CUIbHYIO MOAENb NAMATU. DTa cTaThs 06 bACHAET 3TO

noapobHo. Takxe B3rNsHUTE Ha CTpaHuLy Bukunennn ons cpaBHEHNS apXnTeKTyp.
BnoknpoBKU YTEHUS U 3anNUCHU

RwLocks no3BonsitloT 04HOMY NPOU3BOAUTENIO NPEeaoCTaBnAaTb Noboe KoNM4ecTso
cumTblBaTENEN C AaHHbIMKW, HE Jonyckas, YToObl YyuTaTten BUAENN HELONYCTUMbIE UK
Hecor nacoBaHHble AaHHbIe.

B cnenyrowem npumepe RwLock nokasbiBaeT, kKak 04MH NOTOK Nponu3soanTenen Moxet

nepnogunyeckun yeenmndimeaTtb 3Ha4yeHune, a nBa notoka r|0Tpe6|/|Tene|7| CUMTbIBAOT 3HA4YEHNE.

use std::time::Duration;

use std::thread;

use std::thread::sleep;

use std::sync::{Arc, RwLock };

fn main () {
// Create an u32 with an inital value of 0
let initial_value = 0u32;

// Move the initial value into the read-write lock which is wrapped into an atomic
reference

// counter in order to allow safe sharing.

let rw_lock = Arc::new(RwLock::new(initial_value));

// Create a clone for each thread

let producer_lock = rw_lock.clone();
let consumer_id_lock = rw_lock.clone();
let consumer_square_lock = rw_lock.clone();

let producer_thread = thread::spawn (move || {
loop {
// write() blocks this thread until write—exclusive access can be acquired and
retuns an
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// RAII guard upon completion
if let Ok (mut write_guard) = producer_lock.write() {
// the returned write_guard implements ‘Deref’ giving us easy access to the
target value
*write_guard += 1;

println! ("Updated value: {}", *write_guard);
// "
// | when the RAII guard goes out of the scope, write access will be dropped,
allowing
// 4+~ other threads access the lock
sleep (Duration::from_millis (1000));

P

// A reader thread that prints the current value to the screen

let consumer_id_thread = thread::spawn (move || {
loop {
// read() will only block when ‘“producer_thread’ is holding a write lock
if let Ok (read_guard) = consumer_id_lock.read() {
// the returned read_guard also implements “Deref’
println! ("Read value: {}", *read_guard);

sleep (Duration::from_millis (500));

P

// A second reader thread is printing the squared value to the screen. Note that readers
don't
// block each other so "consumer_square_thread’ can run simultaneously with
‘consumer_id_lock' .
let consumer_square_thread = thread::spawn (move || {
loop {
if let Ok (lock) = consumer_square_lock.read() {
let value = *lock;
println! ("Read value squared: {}", value * value);

sleep (Duration::from_millis (750));

let = producer_thread. join () ;
let
let = consumer_square_thread. join();

consumer_id_thread. join () ;

[Mpumep BbIBOJA:

Updated value: 1

Read value: 1

Read value squared: 1
Read value: 1

Read value squared: 1
Updated value: 2

Read value: 2
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Read value: 2

Read value squared: 4
Updated value: 3

Read value: 3

Read value squared: 9
Read value: 3

Updated value: 4

Read value: 4

Read value squared: 16
Read value: 4

Read value squared: 16
Updated value: 5

Read value: 5

Read value: 5

Read value squared: 25
... (Interrupted) ...

MpounTanTte napannennuam oHnamH: https://riptutorial.com/ru/rust/topic/1222/napannennam
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rnasa 36: lNonb3oBaTeNIbCKU BbiBOL,:
«Makpocbl 1.1»

BctynneHue

Rust 1.15 gobaBuna (ctabunuanposana) HoByto doyHkumto: Custom BbiBecTy aka Macros 1.1.

Tenepb, MOMUMO 0BbIYHBIX PartialEq WJIN Debug Bbl MOXETE MOJNTYHYUTb # [deriving (MyOwnDerive)] .
,D,BYMH OCHOBHbIMW MO/Ib30BaTENSAMU 3TOMN (byHKLI,VIVI ABNAKOTCA cepd v OnN3ellb .

Rust Ccbinka Ha kHury: https://doc.rust-lang.org/stable/book/procedural-macros.html
Examples

Bep6anbHbin Hepsiunuebin helloworld

Cargo.tomi:
[package]
name = "customderive"
version = "0.1.1"
[1ib]

proc—-macro=true

[dependencies]
quote="70.3.12"
syn="70.11.4"

SRC / lib.rs:

#![crate_type = "proc-macro"]
extern crate proc_macro;
use proc_macro: :TokenStream;

extern crate syn;
# [macro_use]
extern crate quote;

#[proc_macro_derive (Hello) ]
pub fn ggqg(input: TokenStream) -> TokenStream {
let source = input.to_string();
println! ("Normalized source code: {}", source);
let ast = syn::parse_derive_input (&source) .unwrap () ;
println! ("Syn's AST: {:?}", ast); // {:#?} - pretty print
let struct_name = &ast.ident;
let quoted_code = quote!{
fn hello() {
println! ("Hello, {}!", stringify! (#struct_name));
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}i
println! ("Quoted code: {:?}", quoted_code);
quoted_code.parse () .unwrap ()

MNpumepsl / hello.rs:

#[macro_use]
extern crate customderive;

# [derive (Hello) ]
struct Qqgqg;

fn main () {
hello();

BbiXon:

$ cargo run --example hello
Compiling customderive v0.1.1 (file:///tmp/cd)
Normalized source code: struct Qqg;

Syn's AST: DerivelInput { ident: Ident ("Qqgg"), vis: Inherited, attrs: [], generics: Generics {
lifetimes: [], ty_params: [], where_clause: WhereClause { predicates: [] } }, body:

Struct (Unit) }

Quoted code: Tokens ("fn hello ( ) { println ! ( \"Hello, {}!\" , stringify ! ( Qag ) ) ; ")

warning: struct is never used: <snip>
Finished dev [unoptimized + debuginfo] target(s) in 3.79 secs
Running " target/x86_64-unknown-linux—gnu/debug/examples/hello’

Hello, Qgg!

MuHuManbHbIN PUKTUBHBIN NONb30BaTe/IbCKUN BbIBOS,

Cargo.tomil:
[package]
name = "customderive"
version = "0.1.0"
[1ib]

proc—-macro=true

SRC /lib.rs:

#! [crate_type = "proc-macro"]
extern crate proc_macro;
use proc_macro: :TokenStream;

#[proc_macro_derive (Dummy) ]

pub fn ggg(input: TokenStream) -> TokenStream {
"" _parse () .unwrap ()

npumeps! / hello.rs
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# [macro_use]
extern crate customderive;

#[derive (Dummy) ]
struct Qqgg;

fn main () {}

leTTepbl n ceTTepbl

Cargo.tomi:
[package]
name = "gettersetter"
version = "0.1.0"
[1ib]

proc-macro=true
[dependencies]
quote="70.3.12"
syn="70.11.4"

SRC / lib.rs:

#![crate_type = "proc-macro"]

extern crate proc_macro;

use proc_macro: :TokenStream;

extern crate syn;
# [macro_use]
extern crate quote;

# [proc_macro_derive (GetSet) ]
pub fn ggg(input: TokenStream)

—> TokenStream ({

let source = input.to_string();
let ast = syn::parse_derive_input (&source) .unwrap () ;
let struct_name = &ast.ident;

if let syn::Body::Struct(s)

let field_names

ast.body {
s.fields () .iter () .map(|lref x|

x.ident.clone () .unwrap()) .collect();

let field_getter_names
syn::Ident::new(format! ("get_{}",
let field_setter_names
syn::Ident::new(format! ("set_{}",

let field_types

x.ty.clone()) .collect();

let field_names2 =

let field_names3

let field_types2 =

let quoted_code =

#lallow (dead_code) ]
impl #struct_name {

#(

fn #field_getter_names (&self)
&self.#field_names2

field_names.
field_names.

field_types.

field names.iter () .map(|ref x|

x) .as_str()));

field names.iter () .map(|ref x|

x) .as_str()));

s.fields () .iter () .map(|lref x|

-> &#field_types
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fn #field_setter names (&mut
self.#field_names3 = x;

bi
return quoted_code.parse () .unwrap();

}
// not a struct
"" _parse () .unwrap ()

MNpumepsl / hello.rs:

# [macro_use]
extern crate gettersetter;

#[derive (GetSet) ]
struct Qqg {

23 132,

y @ String,

fn main () {

self, x :

let mut a = Qqq { x: 3, y: "zzaaqq".to_string() };

println! ("{}", a.get_x());
a.set_y("123213".to_string());
println! ("{}", a.get_y());

Cwm. Takxe: https://github.com/emk/accessors

#field_types2)

MpounTante Nonb3oBaTenbckuin Bbioa: «Makpoch! 1.1» oHNamH:

https://riptutorial.com/ru/rust/topic/9104/nonb3oBaTeNbCKUN-BbIBOA---MaKPOChI-1-1-

{
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rnaBsa 37: lNpunoxeHusa ansa rpacdonyeckoro

UHTepdpenca nonb3oBarens

BctynneHue

Y Rust HeT cobCcTBEHHOW OCHOBbI Ans paspaboTkn GUL. TeM He MeHee, CyLecTByeT MHOXECTBO

NPUBSI30K K CYLLECTBYIOWMM CTPYKTypaM. CaMbiM NepeoBbiM CBA3bIBAHNEM BMONMOTEKM

ABNAETCA rust—gtk . MNMonHbIA cnncok nepenyietoB MOXHO HaWTWN 31€echb
Examples

MNMpocTtoe okHO Gtk + ¢ TeKCTOM
LNobasbTe Gtk dependecy B CBOIA cargo.toml :

[dependencies]
gtk = { git = "https://github.com/gtk-rs/gtk.git" }

Cospaiite NPOCTOE OKHO CO CNeayHowwmnM:

extern crate gtk;

use gtk::prelude::*; // Import all the basic things
use gtk::{Window, WindowType, Label};

fn main () {
if gtk::init () .is_err() { //Initialize Gtk before doing anything with it
panic! ("Can't init GTK");
}

let window = Window: :new (WindowType: :Toplevel) ;

//Destroy window on exit
window.connect_delete_event (|_,_| {gtk::main_quit (); Inhibit (false) });

window.set_title ("Stackoverflow. example");
window.set_default_size (350, 70);

let label = Label::new(Some ("Some text"));
window.add (&label) ;

window.show_all () ;

gtk::main();

OkHo Gtk + co Bxonom n metkom B GtkBox, coeanHeHune GtkEntry

extern crate gtk;
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use gtk::prelude::*;
use gtk::{Window, WindowType, Label, Entry, Box as GtkBox, Orientation};

fn main () {
if gtk::init () .is_err() {
println! ("Failed to initialize GTK.");
return;

let window = Window: :new (WindowType: :Toplevel) ;
window.connect_delete_event (|_,_| {gtk::main_quit (); Inhibit (false) });

window.set_title ("Stackoverflow. example");
window.set_default_size (350, 70);
let label = Label::new(Some ("Some text"));

// Create a VBox with 10px spacing
let bx = GtkBox::new(Orientation::Vertical, 10);
let entry = Entry::new();

// Connect "activate" signal to anonymous function
// that takes GtkEntry as an argument and prints it's text
entry.connect_activate (x| println! ("{}",x.get_text ().unwrap()));

// Add our label and entry to the box
// Do not expand or fill, zero padding
bx.pack_start (&label, false, false, 0);
bx.pack_start (&entry, false, false, 0);
window.add (&bx) ;

window.show_all();

gtk::main();

MpounTante MNpunoxeHna ons rpagoUyeckoro nHTepgoerca nonb3osartens OHNamH:
https://riptutorial.com/ru/rust/topic/7169/npnnoxeHns-ans-rpagpuyeckoro-nHrepgoenca-
NnoNb3oBaTens
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rnaesa 38: NPUMUTUBHbBbIE TUNbI OaHHbIX

Examples

CkansipHbie TUNbI

Llenble

Moanucb : is, i16,i32, 164, isize
Unsigned .u8,ul6, u32, u6d , usize

Tvn LenoYncneHHoro nnTepana, ckaxem 4s , OyneT aBTOMaTMYeCKUN BbIBOAMTHCS N3 KOHTEKCTA.
Ho 4Tobbl 3acTaBuTb ero nobaBnTb cydpadmke: 4s5us (63 Npobena) byneTt HaneyartaH us .

MpuMeyaHne. Pa3mep isize U usize 3aBUCUT OT apXmUTeKkTypbl. Ha 32-6UTHOM apXnTeKType 310
32-6UTHbIE, a Ha 64-OUTHbIX, Bbl Aoraganunchb!

NnaBaroLLye TOYKM

£32 N £64 .

Ecnu Bbl NPOCTO NuweTe 2.0, 3TO MO YMONYAHUIO f64 , €CIN TONBbKO BbIBOA TWMaA HE onpeaenset
nHaue!

YT106bl 3aCTaBUTL £32 , MO0 ONpenennTb NEPEMEHHYIO C £32 TUNA, U CydPAMKC nuTepana:
2.0f32 .

bynesbl

bool , UMEIOLWMIA 3HAYEHUS true U false .

MepcoHaxwu

char , CO 3HAYEHUAMU, 3aNUCAHHbIMU KaK 'x' . B 04MHapHbIX KaBbl4Kax CoOAepXunTCcsa 04HO
3HayeHue Scicar Value Unicode, 4To 03HavaeT, 4To B HEM ecTb amynaTop! BoT ewe 3 npumepa:
O', "\u{3f}"', "\u{ldle0}"' .

MpounTtante MNMpMNTUBHBIE TUMbI AaHHbIX OHNanH: https://riptutorial.com/ru/rust/topic/8705/
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NMPUMUTUBHbIE-TUMbI-OAHHbIX
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rnaesa 39: PyKkoBoACTBO MO CTUMIO PXXaB4YMHbI

BctynneHue

HecMmoTpsi Ha oTCyTCTBME OoULManbHOro PyKOBOACTBA Mo CcTuo Rust, cneaytowme npumepsl
nokasbiBaloT COrnaweHus, NpuHaTble 60NbWNHCTBOM NpoekToB Rust. Cnenys aTum
COrnaleHusiM, Bbl CpaBHUTE CTUJIb BaWEro NPoekTa co CTUNEM CTaHOaPTHON 6MbnmoTekn, 4to
ynpocTUT ONs NoAeli BO3MOXHOCTb YBUOETb NOrVKY Balero Koaa.

3aMmedyaHusa

OcdpuumanbHble npasuna ctTuns Pycta 6binm LOCTYMHbI B PENO3UTOPUN «ust-1ang/rust HA GitHUD,
HO OHW OblNM HeAABHO yAaneHbl, A0 Nepexoa B PENO3UTOPUM rust lang nursery/fnt rics . [10Ka
HOBbIE PyKOBOASAWME NPUHLMMBI He By ayT ony6nvMKoBaHbl TaM, Bbl fOJIXHbI NOMbITATbCS
cnefoBaTb PEKOMEHOAUMSM B PEMO3NTOPUN rust-lang .

Bbl MOoXeTe ucnonb3osaTtb rustfmt u clippy ons aBToMmaTnyeckoro npocMoTpa koaa ans npobnem
CTWUNSA N NPaBUNBbHOIO ero ooOpMaTUPOBaHNS. DTN UHCTPYMEHTbI MOTYT ObiTb YCTAHOB/EHDI C
ncrnonb3osaHmem Cargo, HanpumMep:

cargo install clippy
cargo install rustfmt

qTOGbISaHyCTMTb X, Bbl NCMONb3yeTe:

cargo clippy
cargo fmt

Examples

Mpobenbl
NnHa nuHuMn

// Lines should never exceed 100 characters.

// Instead, just wrap on to the next line.

let bad_example = "So this sort of code should never really happen, because it's really hard
to fit on the screen!";

BOaBinBaHue

// You should always use 4 spaces for indentation.
// Tabs are discouraged - if you can, set your editor to convert
// a tab into 4 spaces.
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let x = vec![1, 3, 5, 6, 7, 9];
for item in x {
if x / 2 == 3 {
println! ("{}", x);

MpokpyunBaHue npobenos

3aMblkaHme npobenoB B KOHLE ¢oaiifioB AN CTPOK A0NXHO OblTb yaaneHo.

JLBOuYHbIEe oneparopbl

// For clarity, always add a space when using binary operators,

// +I r :I*
let bad=3+4;
let good = 3 + 4;

9T0 TakXe 0THOCUTCS K aTpubyTam, Hanpumep:

// Good:

#[deprecated = "Don't use my class - use Bar instead!"]

// Bad:
# [deprecated="This is broken"]

Touka c 3anaTon

// There is no space between the end of a statement

// and a semicolon.

let bad = Some("don't do this!")

let good: Option<&str> = None;

BbipaBHMBaHUe Nnonen CTpyKTypbl

// Struct fields should **not** be aligned using spaces,

pub struct Wrong {
pub x : 132,
pub foo: 164

like this:

// Instead, just leave 1 space after the colon and write the type,

pub struct Right {
pub x: i32,
pub foo: 164

dyHKUMOHaNbHbIE NOANUCHU

// Long function signatures should be wrapped and aligned so that

// the starting parameter of each line is aligned

fn foo (example_item: Bar, another_ long_example:

Baz,

e.g.

like this:
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yet_another_parameter: Quux)
—> ReallyLongReturnItem {
// Be careful to indent the inside block correctly!

chourypHbie ckobkmu

// The starting brace should always be on the same line as its parent.
// The ending brace should be on its own line.

fn bad ()

{

println! ("This is incorrect.");

struct Good {
example: i32

struct AlsoBad {
example: 132 }

Co3pnaHue SILLUKOB
Mpentooun n peakcnopr

// To reduce the amount of imports that users need, you should
// re—export important structs and traits.

pub use foo::Client;

pub use bar::Server;

WHorpna awukun NCNOJNIb3YKOT MOLOYJIb prelude ONA XPaHEHUA BaXHbIX CTPYKTYP, KakK
std::io0::prelude . Ob6blYHO OHU MMIMOPTUNPYIOTCA C use std::io::prelude::*;

umnopTt

Bbl DONXHbI 3aKa3aTb CBOV UMMOPT 1 Aeknapauun cneayowmnm obpasom:

e ODDBSABNEHUS extern crate
* use UMMOPT

> BHewWwHWIn MNOPT 13 Opyrux SWmMKoB AONXEH ObiTb NEpBbIM
* Peakcnopt ( pub use )

NmeHOBaHuMe

CTpyKTYypbI

// Structs use UpperCamelCase.
pub struct Snafucator {
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mod snafucators {
// Try to avoid 'stuttering' by repeating
// the module name in the struct name.

// Bad:
pub struct OrderedSnafucator {

// Good:
pub struct Ordered {

YepThbl

// Traits use the same naming principles as
// structs (UpperCamelCase) .
trait Read {
fn read_to_snafucator (&self) —-> Result<(), Error>;

AWwmnkKu n moaynmn

// Modules and crates should both use snake_case.

// Crates should try to use single words if possible.
extern crate foo;

mod bar_baz {

mod quux {

Cratuyeckue nepeMeHHble U KOHCTaHTbI

// Statics and constants use SCREAMING_SNAKE_CASE.
const NAME: &'static str = "SCREAMING_SNAKE_CASE";

MepeuncneHus

// Enum types and their variants **both** use UpperCamelCase.
pub enum Option<T> {

Some (T) ,

None

DYHKUMM U MeTOObl

// Functions and methods use snake_case
fn snake_cased_function () {
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I'Iepemel-u-lble NMPUBA3KN

// Regular variables also use snake_case

let foo_bar = "snafu";

Bpemsi X1U3HU

// Lifetimes should consist of a single lower case letter.

// convention, you should start at 'a, then 'b, etc.
// Good:
struct Foobar<'a> {

x: &'a str

// Bad:
struct Bazquux<'stringlife> ({

my_str: &'stringlife str

CokpalueHus

By

MMeHa nepemMeHHbIX, cogepxalme abbpeBmaTypbl, Takue kak tce AOSIKHbI OblITb HAMMCAHbI

cnenyowmm ob6pasom:

e [lN$ UMEH uppercamelcase NEpPBas OykBa 00NXHA OblTb 3arnaBHOW (HANPUMEP, TcpClient )
* N VMEH snake_case HE OONXKHO ObITb KanMTanM3auun (HaNPUMEp, tcp_client )
o Ilna MeH screaminG_snake_case abOpeBmaTypa LonXHa ObiTb MOMHOCTBLIO 3arNaBHOM

(Hanpumep, Tcp_CLIENT )
Tvnbl

Tvn aHHOTaUuun

// There should be one space after the colon of the type
// annotation. This rule applies in variable declarations,
// struct fields, functions and methods.
// GOOD:

let mut buffer:
// BAD:

let mut buffer:String =
let mut buffer :

String = String::new/();
String::new() ;

String = String::new();

PekomeHpauun

// The ampersand (&) of a reference should be 'touching'

// the type it refers to.

// GOOD:
let x: &str =
// BAD:

"Hello, world.";
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fn fooify(x: & str) {
println! ("{}", x);

}

// Mutable references should be formatted like so:
fn bar (buf: &mut String) {

[MpounTante PykoBOoACTBO NO CTUMIO pXaB4mHbl OHNarnH: https://riptutorial.com/ru/rust/topic/4620/
PYKOBOACTBO-MO-CTUO-PXaBYMHbI
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rnasa 40: Cesi3aHHbIe KOHCTAHTDI

CuHTakcuc

 #! [OcobeHHOCTb (associated_consts)]
e constID: i32;

3aMevyaHusa

OTa PyHKUUS [OCTYNHA TONbKO B HOYHOM KoMnunaTope. [pobnema otcnexmnsanns # 29646
Examples

Mcnonb3oBaHue CBSA3aHHbIX KOHCTAHT

// Must enable the feature to use associated constants
#! [feature (associated_consts) ]

use std::mem;

// Associated constants can be used to add constant attributes to types
trait Foo {
const ID: i32;

// All implementations of Foo must define associated constants
// unless a default value is supplied in the definition.
impl Foo for 132 {

const ID: i32 = 1;

struct Bar;

// Associated constants don't have to be bound to a trait to be defined
impl Bar {
const BAZ: u32 = 5;

fn main () {
assert_eq! (1, 132::1ID);

// The defined constant value is only stored once, so the size of
// instances of the defined types doesn't include the constants.
assert_eq! (4, mem::size_of::<i32>());

assert_eq! (0, mem::size_of::<Bar>());

Mpountante CBA3aHHbIE KOHCTAHThLI OHNanH: https://riptutorial.com/ru/rust/topic/7042/cBa3aHHble-
KOHCTaHTbl
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ﬁsa 41: Cetb TCP

Examples

lNMpocToe KnueHTCKOEe U cepBepHoe npunoxeHune TCP: echo

Cnenyowuii Kog OCHOBaH Ha nprMepax, NPeACTaBNEHHbIX B AOKYMEHTaUMK no sid :: net ::
TcpListener . 9To cepBepHOe NpunoxeHne ByneT NpocnywmnBaTh BXOASWME 3anpochl v
OTNpPaBnsATb 06paTHO BCe BXOAslWME AaHHbIe, OENCTBYS Kak cepBep «ax0». KnneHTckoe

MPVNOXeHne oTnpasnT Hebosblloe coobleHne N 0XNOAeT OTBETA C TEM Xe COAEPXUMbIM.

cepBep:

use std::thread;
use std::net::{TcplListener, TcpStream, Shutdown};
use std::io::{Read, Write};

fn handle_client (mut stream: TcpStream) {
let mut data = [0 as u8; 50]; // using 50 byte buffer
while match stream.read (&mut data) {
Ok (size) => {
// echo everything!

stream.write (&data[0..size]) .unwrap();
true
by
Err(_) => {
println! ("An error occurred, terminating connection with {}",
stream.peer_addr () .unwrap()) ;

stream.shutdown (Shutdown: :Both) .unwrap () ;
false

P}

fn main () {
let listener = TcpLlistener::bind("0.0.0.0:3333") .unwrap();
// accept connections and process them, spawning a new thread for each one
println! ("Server listening on port 3333");
for stream in listener.incoming() {
match stream {
Ok (stream) => {
println! ("New connection: {}", stream.peer_addr () .unwrap());
thread: :spawn (move | | {
// connection succeeded
handle_client (stream)
1)
}
Err(e) => {
println! ("Error: {}", e);
/* connection failed */

}

// close the socket server
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drop (listener);

KJIMeHT.

use std::net::{TcpStream};
use std::io::{Read, Write};
use std::str::from utf8;

fn main () {
match TcpStream::connect ("localhost:3333") {
Ok (mut stream) => {
println! ("Successfully connected to server in port 3333");

let msg = b"Hello!";

stream.write (msg) .unwrap () ;

println! ("Sent Hello, awaiting reply...");
let mut data = [0 as u8; 6]; // using 6 byte buffer
match stream.read_exact (&mut data) {
Ok (L) => {
if &data == msg {

println! ("Reply is ok!");

} else {
let text = from_ utf8(&data) .unwrap();
println! ("Unexpected reply: {}", text);

bo
Err(e) => {
println! ("Failed to receive data: {}", e);

bo
Err(e) => {
println! ("Failed to connect: {}", e);

}

println! ("Terminated.");

MpounTtante CeTtb TCP oHnanH: https://riptutorial.com/ru/rust/topic/1350/ceTb-tcp
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rnaesa 42: coopyXeHus

CuHTakcuc

« struct Foo {field1: Typel, field2: Type2}

* let foo = Foo {field1: Typel :: new (), field2: Type2 :: new ()};

 struct Bar (Tun1, Tun2); // Tnn tuple

* let _=Bar (Typel :: new (), Type2 :: new ());

» CcTpykTypa bas; / EanHnYHbIN TYn

* let  =Baz

e nycTtb Foo {field1, ...} = foo; // nsaenekaem nonel no obpasuy

» nycTtb Foo {fieldl: x, ..} = foo; // nsasnekaem nonel kak x

* let foo2 = Foo {field1: Typel :: new (), .. foo}; // CTPOUTb K3 CyLLECTBYIOWMX

 impl Foo {fn fiddle (& self) {}} // 06baBNATE MeTOL aKk3emnnspa ans Foo

 impl Foo {fn tweak (& mut self) {}} // 06ABNSTb METOL M3MEHSEMOTO 3K3eMNNspa ans Foo
 impl Foo {fn double (self) {}} // 06bsBNSATL METOA 3K3EMMNIAPA aK3emnnspa ans Foo
 impl Foo {fn new () {}} // 06bSBNATbL CBSA3aHHbIA MeTOA ANns Foo

Examples

OnpeneneHue CTPYKTYyp

CTpykTypbl B Rust onpenenstoTcs ¢ NOMOLLbIO KNIOYEeBOro CNnoBa struct . Hanbonee
pacnpocTpaHeHHas goopMa CTPYKTYpPbl COCTOUT U3 Habopa MMEHOBAHHbIX NONeil:

struct Foo {
my_bool: bool,
my_num: isize,
my_string: String,

BbII.IJeyI'IOMFIHyToe 00BbSABNSAET struct C TpeMA NONAMU. my_bool , my_num U my_string , TUMA bool ,
isize M string COOTBETCTBEHHO.

Lpyroi cnocob co3naHns struct S B RUSt - cO30aTb CTOYKTYPY KOPTEXEN

struct Bar (bool, isize, String);

370 onpenensieT HOBbIA TUM, Bar , KOTOPbI UMEET TPU HEHA3BAHHbIX MOJNA TWUMNA bool , isize U
string B 9TOM Mopsake. OT0 HasbiBaeTcs WabnoHoM newtype , NOTOMY Y4TO OH 3¢ PeKTUBHO
BBOOMT HOBOE «UMSsi» AN onpeneneHHoro Tuna. OgHako oH aenaeT 910 60nee MOWHbIM
06pa3oM, 4eM NCEBLOHUMbI, CO3[aHHbIE C UCMONb30BAHNEM K/TIKOYEBOIO CMOBA type ; Bar 30ECh
NOJIHOCTbO (PYHKLIMOHANbHBIA, TO €CTb Bbl MOXETE Hanucatb ANs Hero cBov cOOCTBEHHbIE
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MeTonbl (CM. Huxe).

HakoHeu, 06 bsBUTE struct 6€3 NONel, Ha3blIBAEMYIO CTPYKTYPHO 1M0A00paHHO CTPYKTYPOM :

struct Baz;

970 MOXeT OblTb NONE3HO ANSt HACMELLEK U TeCTnpoBaHu4 (KOFJJ,a Bbl XOTUTE TpUBUanbHO
peann3oBaTb I'IpI/I3HaK) nnn KakK Tun Mapkepa. B uenom, ogHako, Bbl BpsAO N CTONKHeTeCb CO

MHOI'MMKM CTPYKTYPHbIMKN e ANHNLaMW.

O6paT|/|Te BHMMaHMe: Nong struct B RUSt ABNAIOTCA 3aKpbITbIMKA MO YMOJTHaHUIO, TO €CTb OHU HE

MOryT OblTb LOCTYMHbI U3 KOAA BHE MOAY NS, KOTOPbLIA onpenensieT Tun. Bel MoXeTe npedmke
MONs C KNOYEBBIM CNOBOM pub YTODObBI cAaenaTb 9T0 none obwenoctynHoiM. Kpome T0ro, struct
cama no cebe TN 9BNSETCA YacTHbIM. YTOObI coenatb TMM OOCTYMNHBLIM ANS APYrnx Mooynen,

onpeneneHne struct TakXe AONXHO UMEeTb NPEedOUKC pub :

pub struct X {
my_field: bool,
pub our_field: bool,

CospaHue U ucnosib3oBaHMe 3Ha4YeHUN CTPYKTYpPbl
PaccMOTpuUM creaytowme struct ONpeaeneHuns:

struct Foo {
my_bool: bool,
my_num: isize,
my_string: String,
}
struct Bar (bool, isize, String);
struct Baz;

nOCTpOGHI/Ie HOBbIX CTPYKTYPHbIX 3HaA4YEeHU ONsg aTUX TUMNOB ABNSETCSH NPOCTbIM:

let foo = Foo { my_bool: true, my_num: 42, my_string: String::from("hello") };
let bar = Bar(true, 42, String::from("hello"));
let baz = Baz;

Monsi mocTyna K CTPYKTYpe C UCMOSIb30BaHNEM . :

assert_eq! (foo.my_bool, true);
assert_eq! (bar.0, true); // tuple structs act like tuples

M3meHumnBOE cBA3bIBAHNE C CprKTypOI7I MOXeT MMETb CBOU MyTaUWUn:

let mut foo = foo;
foo.my_bool = false;
let mut bar = bar;
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bar.0 = false;

Bo3aMoxHoOCTK conocTaBneHus wabnoHos Rust Takxe MOTYT UCMO/b30BaATbCA O/14 NPOCMOTPAa
BHYTPW struct

// creates bindings mb, mn, ms with values of corresponding fields in foo

let Foo { my_bool: mb, my_num: mn, my_string: ms } = foo;
assert_eq! (mn, 42);

// .. allows you to skip fields you do not care about

let Foo { my_num: mn, .. } = foo;

assert_eq! (mn, 42);

// leave out ': variable' to bind a variable by its field name
let Foo { my_num, .. } = foo;

assert_eq! (my_num, 42);

Nnun cospainte CTPYKTYpY, UCMONb3Ys BTOPYIO CTPYKTYPY Kak «WabnoH» ¢ CUHTaKCUCOM
0bHoB/1eHng Rust:

let foo2 = Foo { my_string: String::from("world"), .. foo };

assert_eq! (foo2.my_num, 42);

MeTtonbl CTPYKTYpbI

Y1066l 06BSABUTL METOABI B CTPYKTYPE (T. impl DYHKUUN, KOTOPbIE MOXHO Ha3blBaTb «Ha» struct
NN 3HAYEHUS BTOFO TUNA struct ), CO3AaANTE BNOK impl :

impl Foo {
fn fiddle (&self) {
// "self" refers to the value this method is being called on
println! ("fiddling {}", self.my_string);

//
foo.fiddle(); // prints "fiddling hello"

sself 3[€Cb YKa3blBA€T HA HEM3MEHHYIO CCbINKY Ha 3K3EeMMNSP struct Foo YTOObLI BbI3BATH METOL
fiddle . ECnu Bbl Mbl 3aX0TENV M3MEHUTb 3K3eMnnsp (HanpuMep, M3AMEHUTb OOHO U3 ero nonew),
Mbl BMECTO 3TOr0 BO3bMeEM smut self (T. E. VIaMeHaeMyto cebinky):

impl Foo {
fn tweak (&mut self, n: isize) {
self.my_num = n;

//
foo.tweak (43);
assert_eq! (foo.my_num, 43);

HakoHeu, Mbl MOrnn Bbl TakXe UCNoNb30BaTh selt (0OpaTUTE BHUMAHNE HA OTCYTCTBUE s ) B
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KayecTBe npuemHuka. 3710 TpebyeT, 4T0Obl KIEMMNSP NPUHALNEXAN Bbi3blBAOWEMY aOOHEHTY 1
3acTaBuUN 9K3EMNSP NepeMelLaTbCs Npy Bbi30BE MeToaa. 9T0 MOXET OblTb NONE3HO, ECNIN Mbl
XOTUM NOTPEBNSATL, YHNYTOXATb UM UHBIM 06Pa30M NONMHOCTbLIO NPE0bpPa30BbLIBATHL
cylecTByowmii ak3emnnsp. OOHUM U3 NPUMEPOB TaKOro NpeLeaeHTa sensetcs obecneyeHne
«L}eMHbIX>» METOLOB:

impl Foo {
fn double (mut self) -> Self {
self.my_num *= 2;
self

/] ...
foo.my_num = 1;
assert_eq! (foo.double () .double () .my_num, 4);

Ob6paTtute BHUMaHME, HYTO Mbl TakXe NPeUKC self C mut YTOOLI Mbl MOF I MyTUPOBATL CebS,
npex.e 4yem Bo3Bpawartb ero cHoBa. ObpaTHbIA TUM double METOAA TaKXe TPebyeT HEKOTOPOro
00 bSCHEHWS. self BHYTPM B/10KA impl CCbINAETCS HA TUM, K impl MPUMEHSIETCS impl (B AAHHOM
Cny4ae roo ). 34€Cb B OCHOBHOM MONE3HO CoKpawaTb, YTOObl n3bexarb NOBTOPHOWN neyaTu
CUrHaTypbl TMNa, HO B CBOMCTBAX OH MOXET MCMNONb30BaTbCs ANs 0603Ha4YeHNs 6a30Boro Tuna,
peanuaylowero onpeneneHHblin NpuaHak.

Y1066l 06ABUTL CBSI3aHHbI MeTo4 (0ObIYHO Ha3blBaEMbI «METOL Knacca» Ha APYrux s3blkax)
NS struct MPOCTO OCTABUTb APryMEHT self . Takme METobl Bbi3blBAKOT CAM TUM struct , & HE €ro
3K3emnnsap:

impl Foo {
fn new(b: bool, n: isize, s: String) -> Foo {
Foo { my_bool: b, my_num: n, my_string: s }

}

10 ooo
// :: is used to access associated members of the type
let x = Foo::new(false, 0, String::from("nil"));

assert_eq! (x.my_num, O0);

Ob6paTtute BHMMaHNE, 4TO METOLbI CTPYKTYPbl MOrYT OblTb ONpeaeneHbl TONbKO ANS TUMOB,

00 bSIBNEHHbIX B TekyleM Moayne. Kpome Toro, kak 1 B Cnyyae C NonsiMu, BCe METOLbI CTPYKTYpbl
ABNSOTCS 3aKPbITbIMM MO YMONYAHMIO 1 NO3TOMY MOTYT ObiTb Bbi3BaHbl TONIbKO KOLOM B TOM X€
moayne. Bol MOXeTe NpedrKCHbIE ONpPeneneHns C KNOYEBbIM CNIOBOM pub 4TOObI coenatb Ux
BbI3bIBAEMbIMM U3 OPYroro Mecra.

O6Lwiume CTPYKTypbl

CTpykTypbl MOryT BbITb CAENaHbl YHUBEPCANbHBIMM MO OAHOMY MM HECKONIbKUM NapameTpam
TUNa. 3TN TUNbl yKasaHbl B <> Npy obpaleHnumn K Tuny:
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struct Gen<T> {
x: T,

z: isize,

/] ...

let _: Gen<bool> = Gen{x: true, z: 1};

let _: Gen<isize> = Gen{x: 42, z: 2};

let _: Gen<String> = Gen{x: String::from("hello"), z: 3};

MHO>XECTBEHHbIE TUMbI MOTyT ObiTb 3aaHbl C MOMOLLbIO 3aMNSATOW:

struct Gen2<T, U> {
x: T,

v: U,

7 ooo

let _: Gen2<bool, isize> = Gen2{x: true, y: 42};

I'IapaMeprl TnNna aBN4AKTCA YaCTblo TUMa, MO3TOMY NBe nepemMeHHble OOHOro N Toro Xxe
6a30BOro TMna, Ho ¢ pa3HbIMK NMapaMeTpamMun, He ABNA0TCA B3aMMO3aMeEHAEeMbIMU:

let mut a: Gen<bool> = Gen{x: true, z: 1};

let b: Gen<isize> = Gen{x: 42, z: 2};

a = b; // this will not work, types are not the same

a.x = 42; // this will not work, the type of .x in a is bool

Ecnu Bbl X0TUTE Hanucatb GOYHKLMNIO, KOTOPas MPUHUMAET struct HE3ABUCUMO OT Ha3Ha4YeHUs ee
TUNa, aTa PYHKUMS TakXe OonXHa 6biTb caenaHa obuwei:

fn hello<T>(g: Gen<T>) {
println! ("{}", g.z); // valid, since g.z is always an isize

Ho 4T0, ecnm mMbl XOTUM HanucaTtb OYHKLUUIO, KOTOpas BCerga MoXeT neyararb gx ? Ham Hy>XHO
66110 Obl OrpaHNYNTbL T TUMOM, KOTOPbIA MOXET 0Tobpaxartbcs. Mbl MOXeEM caenaTb 970 C
OrpaHuyYeHnsaMn Tuna:

use std::fmt;
fn hello<T: fmt::Display>(g: Gen<T>) {
println! ("{} {}", g.x, g.z);

CDyHKLI,VIﬂ hello TE€MNEPb OonpeneneHa 10/1bKo ONA 3K3EeMMNNAPOB Gen , TUM T KOTOPbIX peann3yeTt
fmt::Display . ECAIN Mbl NOMbITANNCb nepenatb B Gen< (bool, isize)> HAMNPUMEP, KOMMUNATOP
6yueT KanoBaTtbCd Ha TO, YTO hello HE OMpeLEsIEHO Ond 3TOro Tuna.

Mbl Tak>XXe MOXEM MCNONb30BaThb orpaHmn4YeHunsa Tmnoes HenocpeacTBeHHO No napameTpam Tuna
struct YTOObI yKa3aTb, 4TO Bbl MOXETE TONIbKO MOCTPOUTb 3TY struct ONSA ONpenesieHHbIX TUMOB!
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use std::hash::Hash;
struct GenB<T: Hash> {

x: T,

Mobast pyHKUMS, KOTopas UMeeT AOCTYM K Gene TEMEPb 3HAET, YTO TUMN x PEANN3YET Hash U,
cnenoBaTelbHO, MOXET BbI3blBaTb .x.hash () . MHOXECTBEHHbIE OrpaHUYeHns Tuna ans 0AHOro u
TOro Xe napameTpa MOXHO 3a4aTb, pasaenvs Ux Ha + .

To Xxe, 4To N Ang beHKLl,I/I|7|, rpaHnubl TUMNOB MOTYT ObIThb pa3mMelleHbl nocne <> €
MCrnoib3o0BaHMEM KO4EBOro CJI0BA where .

struct GenB<T> where T: Hash {
x: T,

OTO MMeeT TO Xe CMbIC/IOBOE 3HAYEHMNE, HO MOXET YNPOCTUTb YTEHE U hopMaTUPOBaHME
NoanNMCY NPU HANNYUN CRIOXHBIX FPaHWLL.

I'Iapameprl Thna TakXxe OOCTYMNHbl Ond MeTO00B 3K3eMmnidpa N CBA3AaHHbIX METOOOB struct .

// note the <T> parameter for the impl as well

// this is necessary to say that all the following methods only
// exist within the context of those type parameter assignments
impl<T> Gen<T> {

fn inner(self) -> T {
self.x

}

fn new(x: T) —-> Gen<T> {

Gen{x: x}

Ecnu y Bac eCTb orpaHMyeHns Tuna Ha cen 'S T, OHU TakXe OOMXKHbl OTpaXaTbCs B rpaHuuax
TUNa impl . Bbl Takxe MoXxeTe caenaTtb OrpaHNYeHns impl BONEE XECTKMMU, YTOOLI CKasaTb, Y4TO
OaHHbIA MeTo CylEeCTBYET TO/IbKO B TOM Cly4yae, eCnv TUN yO0BNETBOPAET onpeneneHHoMy
CBOWCTBY:

impl<T: Hash + fmt::Display> Gen<T> ({
fn show(&self) {
println! ("{}", self.x);

}

/] ...

Gen{x: 42}.show(); // works fine

let a = Gen{x: (42, true)}; // ok, because (isize, bool): Hash
a.show(); // error: (isize, bool) does not implement fmt::Display

[MpounTtainte coopyxeHnsa oHnamH: https://riptutorial.com/ru/rust/topic/4583/coopyxeHuns
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rnaesa 43: CooTBeTcTBUE LLUABGIOHY

CuHTakcuc

_ Il wabnoH wabnoHa, cCOOTBETCTBYET YeMy-nnbo’

maeHTugpmkarop I/ wabnoH NpMBS3KM, CONOCTABNSET BCE N CBSA3bIBAET €r0 C
naeHTnguKaTopom 1

ident @ pat // TO Xe, 4TO U Bblle, HO NO3BONSET OOMNONHMUTENBHO CONOCTABNATb TO, YTO
npuBs3aHo

ref ident // wabnoH NpuBA3KK, CONOCTABNSET YTO-NNOO 1 CBA3bIBAET Er0 C CCbINOYHbIM
naeHTngbukaTtopom

ref mut ident // wabnoH NpMBSI3KK, CONOCTABNSIET BCE U CBS3bIBAET €r0 C NU3MEHSEMbIM
CCbINOYHbBIM M4EeHTUGOUKATOPOM 1

& pat // cooTBETCTBYET CChlfike (MO3TOMY pat He ABNSETCHA CCbINKON, HO pedhepn) !

& mut pat // TO Xe, 4TO U Bbllle, C NBMEHSEMOW CCbINKONR'

CONST // cooTBETCTBYET UMEHOBAHHOM KOHCTAHTE

Struct {none1, Field2} // cnnykun n pasbupaeT 3HaAYEHNE CTPYKTYPbl, CM HUXE 3amMeyaHne o
fields?

EnumVariant // cooTBETCTBYET BapmaHTy nepeyvmcreHns

EnumVariant ( patl , pat2 ) // COOTBETCTBYET BapuaHTy NEePEeYNCEHNS N COOTBETCTBYIOWUM
napamertpam

EnumVariant ( patl , pat2, .., patn ) // TO Xe, 4TO 1 BbiWe, HO NPOMNyCKaeT BCe, Kpome
nepBoro, BTOPOro v NocnenHero napameTpos

(patl, pat2) // cOOTBETCTBYET KOPTEXY N COOTBETCTBYIOWNM 3/IEMEHTAM!

(patl, pat2, .., patn) // TO Xe, 4TO ¥ BbilWwe, HO NPOMNyCcKaeT BCe, KPOMe NepBOro, BTOPOro n
nocnenHero aNeMeHToB!

lit // cooTBETCTBYET NUTEPANIbHON KOHCTaHTE (Char, YncnoBble TUMbl, NOrMYeckne u
CTPOKOBbIE)

patl ... pat2 // cooTBETCTBYET 3HAYEHUIO B 9TOM ( BK/THOHEHHOM ) AnanasoHe (char un
4YMCNOBbIE TUMMbI)

3aMmedyaHusa

Mpw OEKOHCTPYKLUMUN CTPYKTYPHOrO 3HAYEHMS None OONIXHO ObiTb NMOO TUNA NONS field name
NNBO field name : pattern.ECNW WabNoH He yka3aH, BbIMOMHSAETCA HESIBHOE CBSA3bIBAHUE:

let Point { x, y } = p;

// equivalent to

let Point { x: x, yv: vy } = p;
let Point { ref x, ref y } = p;

// equivalent to

let Point { x: ref x, y: ref yv } = p;
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1: HeobpaTuUMBbIii WabnoH

Examples

CornacoBaHue LWabnoHOB C NPUBS3KaMu

Mo>Ho NnpnBsA3blBaTb 3HA4YEHUA K UMEHAM, UCNOJIb3y4A @ ©

struct Badger {
pub age: u8

fn main () {
// Let's create a Badger instances
let badger_john = Badger { age: 8 };

// Now try to find out what John's favourite activity is, based on his age
match badger_john.age {
// we can bind value ranges to variables and use them in the matched branches

baby_age @ 0...1 => println! ("John is {} years old, he sleeps a lot", baby_age),

young_age @ 2...4 => println! ("John is {} years old, he plays all day", young_age),

adult_age @ 5...10 => println! ("John is {} years old, he eats honey most of the time",
adult_age),

old_age => println! ("John is {} years old, he mostly reads newspapers", old_age),

OT0 Hane4aTaer:

John is 8 years old, he eats honey most of the time

Ba3oBoe coBnaaeHue

// Create a boolean value
let a = true;

// The following expression will try and find a pattern for our value starting with
// the topmost pattern.
// This is an exhaustive match expression because it checks for every possible value
match a {

true => println! ("a is true"),

false => println! ("a is false")

Ecnun Mbl He paccMOTpUM BCe cnyyaw, Mbl NOJTy4YMM OWKnBKY KOMAMASTOpA:

match a {
true => println! ("most important case")

}

// error: non—-exhaustive patterns: "false' not covered [E0004]
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Mbl MOXEM ncnonb3oBaTh _ B kKadyecTse aprymeHTta default / wildcard, oH cOOTBETCTBYET BCEM:

// Create an 32-bit unsigned integer
let b: u32 = 13;

match b {
0 => println! ("b is 0"),
1 => println! ("b is 1"),
=> println! ("b is something other than 0 or 1")

B aTom npumepe byaeT HaneyaTaH:

a is true
b is something else than 0 or 1

CornacoBaHue HECKOJbKUX LLIA6GNOHOB
Mo>HO obpabaTtbiBaTb HECKONBbKO PasHbiX 3HAYEHWUA 0AMHAKOBLIM 06Pa3oM, UICMONb3YS | :

enum Colour {

Red,
Green,
Blue,
Cyan,
Magenta,
Yellow,
Black

enum ColourModel ({
RGB,
CMYK

t

// let's take an example colour
let colour = Colour::Red;

let model = match colour ({
// check if colour is any of the RGB colours
Colour::Red | Colour::Green | Colour::Blue => ColourModel: :RGB,
// otherwise select CMYK
_ => ColourModel: :CMYK,

YcnoBHoOe conocrtasneHve wabsoHOB ¢ 3alLUTON

LLlabnoHbI MoryT OblTb CONOCTaB/IEHbl HA OCHOBE 3HAYEHWIA, HE 3aBUCSILLNX OT CONOCTaBMIEHMS
3Ha4YeHns ¢ UICNoJsib3oBaHUEM, if 3allTa:

// Let's imagine a simplistic web app with the following pages:
enum Page {

Login,

Logout,

https://riptutorial.com/ru/home 154



About,
Admin

// We are authenticated
let is_authenticated = true;

// But we aren't admins
let is_admin = false;

let accessed_page = Page::Admin;
match accessed_page {
// Login is available for not yet authenticated users

Page::Login if !is_authenticated => println! ("Please provide a username and a password"),

// Logout is available for authenticated users
Page::Logout if is_authenticated => println! ("Good bye"),

// BAbout is a public page, anyone can access it
Page: :About => println! ("About us"),

// But the Admin page is restricted to administators
Page::Admin if is_admin => println! ("Welcome, dear administrator"),

// For every other request, we display an error message
_ => println! ("Not available")

MosiBuTCS coobweHne «HengocTtyrnHo» .

ecnuv nyctb / NycTb NyCTb

if let

Ob6beanHseT match WAGNOHOB W ONEPaTop it U NO3BONSET BbINONHATL KOPOTKUE
HeuncyepnbiBaoWMe CoOBMaaeHs.

if let Some(x) = option {
do_something (x) ;

OT0 3KBUBANIEHTHO:

match option {
Some (x) => do_something(x),
_ => {},

OTn 6NOKM TakXe MOryT coaepXaTtb UHCTPYKLUUN else .

if let Some(x) = option {

https://riptutorial.com/ru/home 155



do_something (x) ;
} else {
panic! ("option was None");

OTOT 6/10K 9KBUBANEHTEH:

match option {
Some (x) => do_something (x),
None => panic! ("option was None"),

while let

ObbenonHgaeT coBnaneHune wabnoHos u umkn while.

let mut cs = "Hello, world!".chars();
while let Some(x) = cs.next () {
print ("{}+", x);
}
println! ("");

910 nevyartaer H+e+l+l+o+,+ +wto+tr+l+d+!+ .

OTO 9KBMBANEHTHO UCMONb30BAHMIO 1oop {} U match 3ASBNEHME:

let mut cs = "Hello, world!".chars();
loop {
match cs.next () {
Some (x) => print ("{}+", x),
_ => break,
}
}
println! ("");

N3BneuyeHue ccbiyiok N3 LWabnoHoB

NHorga HeobxoaMMO MMETb BO3MOXHOCTb U3BNEKaTb 3HAYEHNS N3 06 bEKTa, NCNOb3yS TONbKO
ccbinkm (1. E. bes nepenaym npasa cCOGCTBEHHOCTM).

struct Token {
pub id: u32

struct User {
pub token: Option<Token>

fn main () {
// Create a user with an arbitrary token

let user = User { token: Some (Token { id: 3 }) };
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// Let's borrow user by getting a reference to it
let user_ref = &user;

// This match expression would not compile saying "cannot move out of borrowed
// content" because user_ref is a borrowed value but token expects an owned value.
match user_ref {

&User { token } => println! ("User token exists? {}", token.is_some())

// By adding 'ref' to our pattern we instruct the compiler to give us a reference
// instead of an owned value.
match user_ref {

&User { ref token } => println! ("User token exists? {}", token.is_some())

// We can also combine ref with destructuring

match user_ref {
// 'ref' will allow us to access the token inside of the Option by reference
&User { token: Some (ref user_token) } => println! ("Token value: {}", user_token.id ),
&User { token: None } => println! ("There was no token assigned to the user" )

// References can be mutable too, let's create another user to demonstrate this
let mut other_user = User { token: Some (Token { id: 4 }) };

// Take a mutable reference to the user
let other_user_ref mut = &mut other_user;

match other_user_ref mut {
// 'ref mut' gets us a mutable reference allowing us to change the contained value
directly.
&mut User { token: Some (ref mut user_token) } => {
user_token.id = 5;
println! ("New token value: {}", user_token.id )

by
&mut User { token: None } => println! ("There was no token assigned to the user" )

OH HanevaTaeT 3To0:

User token exists? true
Token value: 3
New token value: 5

MpounTaiite CooTBeTCTBME WabNOHY OHNalH: https://riptutorial.com/ru/rust/topic/1188/
COOTBETCTBUE-WABNOHY
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rnaBa 44: CTpyHbl

BctynneHue

B oTnnune oT MHOrMX Opyrvx si3blkoB, RuUst MMeeT ABa OCHOBHbIX TUMA CTPOK: string (TWM
CTPOKW, BbIAENEHHOW Ky4el) 1 sstr ( 3aMMCTBOBaHHasi CTPOKa, KoTopasi He UCNoNb3yeT
LOMONHNTENbHYI0 NaMATb). 3HaTb pasHMLY 1 KOraa UCNonb30BaTh KaX Abli, BAXHO MOHATb, KaK
paboTaet PycrTa.

Examples

Ba3oBasi MaHUNYNALUSA CTPOKaMM

fn main () {
// Statically allocated string slice
let hello = "Hello world";

// This is equivalent to the previous one
let hello_again: &'static str = "Hello world";

// An empty String
let mut string = String::new();

// An empty String with a pre-allocated initial buffer
let mut capacity = String::with_capacity(10);

// Add a string slice to a String
string.push_str ("foo");

// From a string slice to a String

// Note: Prior to Rust 1.9.0 the to_owned method was faster
// than to_string. Nowadays, they are equivalent.

let bar = "foo".to_owned();

let qux = "foo".to_string();

// The String::from method is another way to convert a
// string slice to an owned String.
let baz = String::from("foo");

// Coerce a String into &str with &
let baz: &str = &bar;

lMpumeyaHmne. Oba MeTOa string: :new M String::with_capacity OYAYyT CO34aBaTb NYCTble CTPOKM.
OpHako nocneaHuin BbloensieT HavanbHbliA Bydoep, 4To AenaeT ero n3HavyanbHO MensfieHHee, HO
nomMoraeT CoOKpaTuTb nocneayrowme pacnpeneneHms. Ecnm KoHeyHbIn pa3mep String N3BECTEH,
String::with_capacity C/ieAyeT UCMONb30BATb String::with_capacity .

CtpoyHasa Hape3Ka
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fn main () {
let english = "Hello, World!";

println! ("{}", &english[0..5]); // Prints "Hello"
println! ("{}", &english[7..]); // Prints "World!"

Ob6paTtute BHMMaHNE, 4TO HaM HY>XXHO MCNONb30BaTb onepartop « . OH NPUHMMAET CCbINKY W,
TakyM 06pas3oMm, oaeT KOMNUAATOPY MHCPOPMaLMIO O pasmMepe Tuna cpesa, KOTOPbIA eMy HY>XHO
pacneyartatb. bes cnpaeku, ABa printin! BbI30Bbl OyAyT OWNOKOA BPEMEHN KOMAUASLN.

MpenynpexaeHve: Hapeska paboTaeT cMelLLL,eHUeM 6anTa , a He CMelleHeM cumBona, 1 Byaert
naHMKOBaTb, €CNY rPaHNLbl He HAXOOATCA Ha rpaHuLEe CUMBONA:

fn main () {
let icelandic = "Halldé, heimur!"; // note that “6” is two-byte long in UTF-8
println! ("{}", &icelandic[0..6]); // Prints "Halldé", “6” lies on two bytes 5 and 6
println! ("{}", &icelandic[8..]); // Prints "heimur!", the “h” is the 8th byte, but the
7th char
println! ("{}", &icelandic[0..5]); // Panics!

OTO0 TakXe SBNSAeTCS NPUYMHOM TOro, YTO CTPOKM HE MOAOEPXMBAIOT MPOCTYIO UHAEKCALMIO
(HanpuMep, icelandic[5] ).

Paspenutb CTPOKY

let strings = "bananas, apples,pear".split (",");

split BO3BpAWaeT ntepartop.

for s in strings {
println! ("{}", s)

N MmoxeT BbITb <<co6paH>> B vec C MOMOWDbHK Iterator::collect .

let strings: Vec<&str> = "bananas,apples,pear".split(",").collect(); // ["bananas", "apples",
n n
pear"]

Ot 3aeMHbIX 00 npuHagnexawux

// all variables s’ have the type "String’
let s = "hi".to_string(); // Generic way to convert into "String . This works
// for all types that implement “Display’ .

let s = "hi".to_owned(); // Clearly states the intend of obtaining an owned object

let s: String = "hi".into(); // Generic conversion, type annotation required
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let s: String = From::from("hi"); // in both cases!

let s = String::from("hi"); // Calling the "“from  impl explicitly —-- the ‘From’
// trait has to be in scope!

let s = format! ("hi"); // Using the formatting functionality (this has some
// overhead)

MoMUMO format! () Bce BbllenepeyncneHHble MeToabl 0ANHAKOBO BbICTPbI.

Pa3pbiB OIMHHOMEPHbIX NUTepanoB

Pa3prB perynsapHbIX CTPOKOBbIX NATEpanos C CUMBOJIOM \

let a = "foobar";
let b = "foo\
bar";

// “a’ and ‘b’ are equal.
assert_eq! (a,b);

I'Iepepbls CTPOK CTPOKW ON4 pa3nesieHnsa CTpokK, N NnpncoeanHNTbCA K HAM C concat ! MAakKpocC

let ¢
let d

r"foo\bar";

concat! (r"foo\", r"bar");

// ‘¢’ and “d’ are equal.
assert_eq! (c, d);

MpounTtante CTpyHbl OHNamH: https://riptutorial.com/ru/rust/topic/998/CTpyHbI
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rnasa 45: Cbipble yKa3aTtenu

CuHTakcuc

* let raw_ptr = & pointee kak * const type // co3gaTb NOCTOSIHHbI HEOBPabOTaHHbI
yKasartenb Ha HEKOTOpble AaHHbIe

* let raw_mut_ptr = & mut pointee kak * mut type // co3natb M3MeHsieMblii He0bpaboTaHHbIN
yKkasartenb Ha HEKOTOPbIE U3MEHYMBBIE OAHHbIE

* let deref = * raw_ptr // pa3biMeHoBaTb HeobpaboTaHHbIN ykasaTtenb (Tpebyetcs
Hebe3onacHbIli 610K)

3aMmedyaHus

* VicxonHble ykasaTenu He rapaHTUpyoT yKa3aHusa Ha OeACTBUTENbHbIA aapec NamsaT u,
Kak cnefcTBume, HEOCTOPOXHOE UCMONb30BaHNE MOXET NPUBECTU K HEOXMOAHHbLIM (U,
BO3MOXHO, dpaTanbHbIM) OWMbKaM.

 Jliobas HopManbHas ccbinika Rust (HanpuMep, smy_object FAE TUM my_object paBHa T) 6ynet
NPUHYX OAaTb K *const T AHANOTMYHO, UBMEHSEMbIE CCbINIKM MPUHYX AT K *mut T

* HeobpaboTaHHble ykasaTenu He NepeHocsAT npasa cOOCTBEHHOCTH (B OTANYME OT
3HayeHun Box)

Examples

CospaHue u ucnosib3oBaHMe NOCTOSAHHbIX MCXOOHbIX yKasartenen

// Let's take an arbitrary piece of data, a 4-byte integer in this case
let some_data: u32 = 14;

// Create a constant raw pointer pointing to the data above
let data_ptr: *const u32 = &some_data as *const u32;

// Note: creating a raw pointer is totally safe but dereferencing a raw pointer requires an
// unsafe block

unsafe {
let deref_data: u32 = *data_ptr;
println! ("Dereferenced data: {}", deref_data);

BblwenprBeneHHbI koa 6yneT BbIBOAUTD: Dereferenced data: 14

CospaHue U UCcnosib3oBaHMe N3MEeHSAEeMbIX UCXOOHbIX yKa3aTene|7|

// Let's take a mutable piece of data, a 4-byte integer in this case
let mut some_data: u32 = 14;
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// Create a mutable raw pointer pointing to the data above
let data_ptr: *mut u32 = &mut some_data as *mut u32;

// Note: creating a raw pointer is totally safe but dereferencing a raw pointer requires an
// unsafe block
unsafe {

*data_ptr = 20;

println! ("Dereferenced data: {}", some_data);

BblLUGHpVIBe,D,eHHbIVI KOO BbIBEOET:. Dereferenced data: 20
MHuumnanmsauma ncxonoHoro ykasarens Ha HyJieBou

B oTnnyme o1 06bI4HbIX CCbINOK RuUst, raw-ykasaTenu MoryT NpUHUMAaTh Hy/neBble 3HAYEHUS.

use std::ptr;

// Create a const NULL pointer
let null_ptr: *const ul6 = ptr::null();

// Create a mutable NULL pointer
let mut_null_ptr: *mut ul6é = ptr::null_mut ();

LlenHoWn pa3biMeHOBaHUA

Kak n B C, Rust raw ykasatenu MoryT ykasblBaTb Ha Apyrve HeobpaboTaHHble ykasaTenm
(KkoTopble, B CBOIO 0Yepellb, MOTyT yKasblBaTb HA OOMONIHUTENbHbLIE raw-ykasaTtenu).

// Take a regular string slice
let planet: &str = "Earth";

// Create a constant pointer pointing to our string slice
let planet_ptr: *const &str = &planet as *const &str;

// Create a constant pointer pointing to the pointer
let planet_ptr_ptr: *const *const &str = &planet_ptr as *const *const é&str;

// This can go on...
let planet_ptr_ptr _ptr = &planet_ptr_ptr as *const *const *const &str;

unsafe {
// Direct usage
println! ("The name of our planet is: {}", planet);
// Single dereference
println! ("The name of our planet is: {}", *planet_ptr);
// Double dereference
println! ("The name of our planet is: {}", **planet_ptr_ptr);
// Triple dereference
println! ("The name of our planet is: {}", ***planet_ptr_ptr_ptr);

910 BbIBEOET: The name of our planet is: Earth YETbIpPe pa3a.

https://riptutorial.com/ru/home 162



Otob6paxeHne NUCXOOHbIX yKa3aTenewn

Y Rust ecTb chopMatmpoBaHne no yMon4aHuio ans TUMNoB ykasaTenei, KOoTopbie MoryT
1CNonb30BaTbCs ANs 0TOBpaxeHusl ykasaTenei.

use std::ptr;

// Create some data, a raw pointer pointing to it and a null pointer
let data: u32 = 42;

let raw_ptr = &data as *const u32;

let null _ptr = ptr::null() as *const u32;

// the {:p} mapping shows pointer values as hexadecimal memory addresses
println! ("Data address: {:p}", &data);

println! ("Raw pointer address: {:p}", raw_ptr);

println! ("Null pointer address: {:p}", null_ptr);

OTO BbIBEOET 4TO-TO BpoLOe 3TOro:

Data address: 0x7fff59f6bcc0
Raw pointer address: 0x7ff£59f6bccO
Null pointer address: 0x0

MpounTtanTe Chipble ykasaTtenu oHnamH: https://riptutorial.com/ru/rust/topic/7270/cbipble-
ykasarenu

https://riptutorial.com/ru/home 163


https://riptutorial.com/ru/rust/topic/7270/%D1%81%D1%8B%D1%80%D1%8B%D0%B5-%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D0%B8
https://riptutorial.com/ru/rust/topic/7270/%D1%81%D1%8B%D1%80%D1%8B%D0%B5-%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D0%B8
https://riptutorial.com/ru/rust/topic/7270/%D1%81%D1%8B%D1%80%D1%8B%D0%B5-%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D0%B8

rnasa 46: TecTbl

Examples

NMpoBeputb hyHKLMIO

fn to_test (output: bool) —-> bool {
output

#lcfg(test)] // The module is only compiled when testing.
mod test {
use super::to_test;

// This function is a test function. It will be executed and
// the test will succeed if the function exits cleanly.
#[test]
fn test_to_test_ok () {

assert_eq! (to_test (true), true);

// That test on the other hand will only succeed when the function
// panics.
#[test]
#[should_panic]
fn test_to_test_fail() {
assert_eq! (to_test (true), false);

( UrpoBas nnowagnka )

3al'|yCK C cargo test .
MHTerpaumoHHble TecCThbl
lib.rs .

pub fn to_test (output: bool) —-> bool {
output

Kax bl cpa|7|n B Marke tests/ CKOMNUINpoOBaH Kak OTAENbHbIN SWMK. tests/integration_test.rs

extern crate test_lib;
use test_lib::to_test;

#[test]
fn test_to_test () {
assert_eq! (to_test (true), true);
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KOHTpObHbIE TECTHI

C nomoLbio TECTOBLIX TECTOB Bbl MOXETE TecTnpoBaTb N N3MePATb CKOPOCTb KOOa, 0OHAKO
9TAJIOHHbIE TECTbl NO-NMpPeXHeMy HecTabunbHbl. YT00bI BKNIOYNTL TECTHI B BaLIEM rPy30BOM
npoeKkTe, BaM Hy>XHa HOYHa4 p>XaB4nHa, NOCTaBbTe TECTbl MHTErpaul Ha benches/ NMankKy B

KOpHe Balero npoekTa Cargo 1 3anyCTUTE cargo bench .

Mpwumepsbl 3 llogig.github.io

extern crate test;

extern crate rand;

use test::Bencher;

use rand: :Rng;

use std::mem::replace;

fn empty (b: &mut Bencher) ({

# [bench]
b.iter (|| 1)

}

# [bench]

fn setup_random_hashmap (b: &mut Bencher) {

let mut val
let mut rng
let mut map

b.iter (|| {

# [bench]

: u32 = 0;
= rand: :IsaacRng: :new_unseeded() ;
= std::collections: :HashMap: :new () ;

map.insert (rng.gen::<u8>() as usize, val); val += 1; })

fn setup_random_vecmap (b: &mut Bencher) {

let mut val
let mut rng
let mut map

b.iter (|| {

# [bench]

: u32 = 0;
= rand: :IsaacRng: :new_unseeded() ;
= std::collections::VecMap: :new();

map.insert ((rng.gen::<u8>()) as usize, val); val += 1; })

fn setup_random_vecmap_cap (b: &mut Bencher) ({

let mut val
let mut rng
let mut map

b.iter (|| {

: u32 = 0;
= rand: :IsaacRng: :new_unseeded() ;
= std::collections::VecMap: :with_capacity (256);

map.insert ((rng.gen::<u8>()) as usize, val); val += 1; })

[MpounTanTte TecTbl OHNanH: https://riptutorial.com/ru/rust/topic/961/TecTbl
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rnasa 47: @annosbii BBOO-BbIBOL

Examples

MNMpouutaTtb dpann B LLeSIOM KakK CTPOKY

use std::fs::File;
use std::io::Read;

fn main () {
let filename = "src/main.rs";
// Open the file in read-only mode.
match File::open (filename) {
// The file is open (no error).
Ok (mut file) => {
let mut content = String::new();

// Read all the file content into a variable (ignoring the result of the
operation) .
file.read_to_string(&mut content) .unwrap();

println! ("{}", content);

// The file is automatically closed when is goes out of scope.
by
// Error handling.
Err (error) => {
println! ("Error opening file {}: {}", filename, error);
by

MNMpouutaTtb dpann No CTpoKam

use std::fs::File;
use std::io::{BufRead, BufReader};

fn main () {
let filename = "src/main.rs";
// Open the file in read-only mode (ignoring errors).
let file = File::open(filename) .unwrap();
let reader = BufReader::new(file);

// Read the file line by line using the lines() iterator from std::io::BufRead.
for (index, line) in reader.lines () .enumerate () {

let line = line.unwrap(); // Ignore errors.

// Show the line and its number.

println! ("{}. {}", index + 1, line);

3anuchb B chann
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use std::env;
use std::fs::File;
use std::io::Write;
fn main () {
// Create a temporary file.
let temp_directory = env::temp_dir();
let temp_file = temp_directory.join("file");
// Open a file in write-only (ignoring errors).
// This creates the file if it does not exist (and empty the file if it exists).

let mut file = File::create(temp_file) .unwrap();

// Write a &str in the file (ignoring the result).
writeln! (&mut file, "Hello World!") .unwrap();

// Write a byte string.
file.write (b"Bytes\n") .unwrap () ;

MNMpouutante cpann Kak Vec
use std::fs::File;
use std::io::Read;

fn read_a_file() —-> std::io::Result<Vec<u8>> {
let mut file = try! (File::open ("example.data"));

let mut data = Vec::new();
try! (file.read_to_end (&mut data));

return Ok (data);

std::io::Result<T> ABNAETCA NCEBOOHUMOM ONA Result<T, std::io::Error> .
Makpoc try! () Bo3Bpawaetcsa ns doyHkUMM Npu owmbKe.
read_to_end() - 9TO METO[ std: :io: :Read trait, KOTOPbIA LONXEH ObITb SBHO use d.

read_to_end () HE BO3BpallaeT faHHble, KOTOPble OH YnTaeT. BMecTo aToro oH nomeuwaeTt AaHHbIe
B yKa3aHHbIi KOHTEHep.

MpounTanTte dannosbii BBOA-BbIBOL OHMANH: https://riptutorial.com/ru/rust/topic/1307/dpainosblii-
BBO-BbIBOJ
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rnaBsa 48: ®broyepcCbl U ACUHXPOHHbIX BBO -
BbIBOJ,

BctynneHue

futures-rs - aT0 BUBNMOTEKA, KOTOPAas peannsyeT PbloYepchbl 1 NOTOKN HYNEeBO CTOMMOCTY B
Rust.

OCHOBHbIMY KOHLENUMUSIMU (HEI0HEPCHOrO Awmka sBastoTes Future and Stream .

Examples

CospaHue 6yayuiero ¢ nomouLbio pyHKLUUKM onehot

Ectb HEeKoTopble 06|.L|,|/|e Future Ppeann3audnmn npmn3Haka B Cpr'O‘-lepCHOIZ O6pe|.|.|eTKe. OnounH N3 HMX
peann3oBaH B MOAOYNE futures::sync::oneshot U OOCTYNEH Yepes CDYHKLI,VH'O futures: :oneshot .

extern crate futures;

use std::thread;
use futures::Future;

fn expensive_computation () -> u32 {
/] ...
200
}
fn main() {
// The oneshot function returns a tuple of a Sender and a Receiver.
let (tx, rx) = futures::oneshot();
thread: :spawn (move || {

// The complete method resolves a values.
tx.complete (expensive_computation());
1)

// The map method applies a function to a value, when it is resolved.
let rx = rx.map (|x| {

println! ("{}", x);
1)

// The wait method blocks current thread until the value is resolved.
rx.wait () .unwrap () ;

Mpountante dbrovepchbl N ACUHXPOHHbIN BBOA-BbIBOL, OHNAMH:
https://riptutorial.com/ru/rust/topic/8595/pboYepChbl-N-aCUHXPOHHbIN-BBOA-BbIBO
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rnaea 49: HUepBb - 0EeCTPYKTOPbI B pXXaB4YUHe

3aMmedyaHusa

Ncnonb3oBanue Drop Trait He 03Ha4aeT, 4To OH ByAeT 3anyckaTbCs Kaxablil pasd. XoTs OH

6y,u.eT paGOTaTb npu Bbixoae n3 obnacTn BUOMMOCTU UK pa3maTtbiBaHN, 3TO MOXET ObITb He
BCerna tak, Hanpumep, Korga Bbl3blIBA€TCA mem: : forget .

OT0 CBA3AHO C TEM, YTO MaHUKa Npu pa3MoTKe NPUBOANT K NPepbiBaHMIO NporpaMmbl. OH Takxe
MOXET ObITb CKOMMUIMPOBAH C BKIOYEHHDBIM 2bort on Panic .

Ins nony4yeHns 0ONONHUTENBHOW NHGDOPMALMM 03HAKOMbTECH C KHUIOW: hitps://doc.rust-
lang.org/book/drop.html

Examples

MNMpocTtas peanusauusa

use std::ops::Drop;
struct Foo (usize);

impl Drop for Foo {
fn drop (&mut self) {
println! ("I had a {}", self.0);
}

MapeHve Oonst OUNCTKU

use std::ops::Drop;

# [derive (Debug) ]
struct Bar (i32);

impl Bar {
fn get<'a>(&'a mut self) -> Foo<'a> {
let temp = self.0; // Since we will also capture “self’ we..
// ..will have to copy the value out first
Foo(self, temp) // Let's take the 132

struct Foo<'a>(&'a mut Bar, 132); // We specify that we want a mutable borrow..
// ..so we can put it back later on

impl<'a> Drop for Foo<'a> ({
fn drop (&mut self) {
if self.1 < 10 { // This is just an example, you could also just put..
// ..it back as is
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(self.0).0 = self.1;

fn main () {
let mut b = Bar(0);
println! ("{:?}", b);
{
let mut a : Foo = b.get(); // “a now holds a reference to b ..
a.l = 2; // .. and will hold it until end of scope
} // .. here
println! ("{:?}", b);
{
let mut a : Foo = b.get();
a.l = 20;
}
println! ("{:?}", b);

DI’Op Nno3BONLAET co3naBaTtb NMPOCTbie U OTKaSOyCTOI7Il-II/IBbIe NPOEeKThl.
OTKa3oycTon4YUBOCTb AJIA YripaBNeHUsa oTnago4yHoOM NamsTbio

anaBneHme NaMmAaTbliO BO BPEMS BbIMONHEHUS C MOMOLLbIO RC MOXeT ObITb 04YEHb Nnone3HbIM, HO
TaKXe MOXET OblTb CNOXHO OﬁepHyTb ronosy, 0CODEHHO ecnu Balll Kog 04eHb CNOXHbIA, N HA
OOWNH 3K3eMMNnNAp CCblNTaloTCA OECATKN NN OaXXe COTHU OPYTrnxX TMnoB BO MHOIMX obnacTax.

Hanuncanwne HyepThl Drop, KOTOopasd BKJMKOYAET println! ("Dropping StructName: {:?}", self); MOXET
ObITb O4YEHb LUEeHHbIM 014 OTnanky, NoCKOJNIbKY OH MO3BONsEeT BaM TOYHO BUOETb, KOrga
mncyepnaHbl CUNbHbIE CCbIJIKN Ha 3K3eMNnsp CTPYKTYpPbI.

[MpounTante Hepsb - OECTPYKTOPbI B pXaBynHe oHnamnH: https://riptutorial.com/ru/rust/topic/7233/
4epBb---0ECTPYKTOPbI-B-PXaBYNHE
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rnasa 50: YepThbl

BctynneHue

YepTbl - 3T0 cnocob onucaHnst «KOHTpakTa», KOTOPbIA OONXHA peann3oBatb struct . HepTbl
00ObI4HO ONPEnENT CUrHaTypbl METOA0B, HO TakXe MoryT obecneynBaTb peannsaumm Ha
OCHOBE OpYyrux MeTonoB npuaHaka, obecneynBasi Npu 3TOM rpaHuLbl MPU3HAKOB .

Ins Tex, KTO 3HaKOM C 06 bEKTHO-OPMEHTMPOBAHHbBIM NMPOrPaMMUPOBAHNEM, YEPTbl MOXHO
paccMatpuBaTtb Kak UHTEPMERChbl C HEKOTOPbIMU HE3HAYNTENBHBIMUA OTINHYUSAMM.

CuHTakcuc

trait Trait {fn method (...) -> ReturnType; ...}

trait Trait: Bound {fn method (...) -> ReturnType; ...}

impl Trait ona Tvna {fn method (...) -> ReturnType {...} ...}

impl <T> Trait for T rge T: Bounds {fn method (...) -> ReturnType {...} ...}

3aMmedyaHus

* YepTbl 00bIYHO CPABHUBAKOTCS C MHTEpPeincamm, HO BaXXHO NPOBECTU pa3nnyme Mexay
HuMK. B a3bikax OO, Takux Kak Java, MHTepgenchbl SBASIOTCA HEOT bEM/IEMON YacCcTbio
KNnaccoB, KOTOpble pacwmpsaioT nx. B Rust KOMNMNATOP HUYEro HE 3HAeT O YepTax
CTPYKTYpbI, €CNN 3TN YEPTbl HE UCMONb3YIOTCS.

Examples

OCHOBDI

CospaHue npusHaka

trait Speak {
fn speak (&self) —-> String;
}

BHenpeHue npu3Haka

struct Person;
struct Dog;

impl Speak for Person {
fn speak(&self) -> String {
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String::from("Hello.")

impl Speak for Dog {
fn speak (&self) —-> String {
String::from("Woof.")

fn main () {
let person = Person {};
let dog = Dog {};

println! ("The person says {}", person.speak());
(l

println!

CraTtnyeckas n ouHammyeckas oTrnpaBska

'The dog says {}", dog.speak());

Mo>XHO co3fnaTb (PyHKLMIO, KOTOpasi MpUHMMaeT 06 beKThl, peanunsytolne onpeneneHHblin

Nnpn3Hak.

CraTtuuyeckas otnpaBska

fn generic_speak<T:

Speak> (speaker: &T)

println! ("{0}", speaker.speak());
t
fn main () {

let person = Person {};

let dog = Dog {};

generic_speak (&person) ;

generic_speak (&dog) ;

{

30ecb ncnonb3yeTcqa cTatnyeckasa gucnetyepusauns, 4To o3HavyaeT, 4To kKoMnunaTop Rust

co30acT cneunmann3npoBaHHble BEPCUN generic_speak OJIA TUMNOB Dog U Person .

OT0 NokoneHue

cneumannspoBaHHbIX BEPCUIA MONMMOPGIHOR coyHKLMK (MK ntoboro NonMMopdOHOro 06bekTa)

BO BpeMs KoMmnunsaumm Hasbieaetcs MoHoMopdpmsaumen .

JdnHaMmuyeckas oTripaBKa

fn generic_speak (speaker: &Speak) {

println! ("{0}", speaker.speak());
t
fn main () {

let person = Person {};

let dog = Dog {};

generic_speak (&person as &Speak);
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generic_speak (&dog); // gets automatically coerced to &Speak

30echb B CKOMNMMNMPOBaHHOM OBOWNYHOM generic_speak CYWECTBYET TOJIbKO O4HA BepCcu4
generic_speak , @ BbI30B generic_speak speak () BbINONIHAETCS C MOMOLLbIO noucka viable Bo Bpems
BHHOHHGHMH.TaKMN|O6pa3OM,MCHOﬂb3OBaHme,ﬂMHaMquCKOM,ﬂMCﬂGqupM3aHMM npmnBOoONT K
6onee GbICTPON KOMMUASILMN N MEHbLIEMY pa3Mepy CKOMMUMPOBAHHOIoO ABOUYHOrO doarina, XoTs
BO BpeM4 BbIMONMHEHNA OH HEMHOIO MenJieHHee.

Ob61BbeKTbl TUNA sSpeak UMW Box<Speak> HA3bIBAIOTCS 0O bEKTaMU MPU3HAKOB .
CBsi3zaHHble TUNbI

* Vicnonb3oBaTb CBA3aHHbIV TUM, KOrAa MEXY TUMOM, peannayowWwmnm NpmuaHak, n CBA3aHHbIM
C HUM TUMOM CyWEeCTBYET B3aUMHO-0JHO3HA4YHAs B3aMMOCBA3b.

 VlHorpa oH Tak>Xe U3BECTEH KaK TuM BbIBOAA , TaK KaK 9TO 3NIEMEHT, MPUCBOEHHBIA THNy,
KOraa Mbl MPUMEHSIEM K HEMY 4epTy.

Co3paHue

trait GetItems {

type First;
// ~~~~ defines an associated type.
type Last: ?Sized;
// Aommmmmn associated types may be constrained by traits as well
fn first_item(&self) -> &Self::First;
// Armmmmmmmme use "Self::’ to refer to the associated type
fn last_item(&self) —-> &Self::Last;
// Rwmmmmmmm associated types can be used as function output...

fn set_first_item(&mut self, item: Self::First);

// B ... input, and anywhere.

PEANTU3ALLUS

impl<T, U: ?Sized> GetItems for (T, U) {
type First = T;

type Last = U;
// “~~ assign the associated types

fn first_item(&self) —-> &Self::First { &self.0 }
fn last_item(&self) —-> &Self::Last { &self.l }

fn set_first_item(&mut self, item: Self::First) { self.0 = item; }

impl<T> GetItems for [T; 3] {
type First = T;
type Last = T;
fn first_item(&self) —-> &T { &self[0] }
// ~ you could refer to the actual type instead of "Self::First’

https://riptutorial.com/ru/home 173


https://en.wikipedia.org/wiki/Virtual_method_table

fn last_item(&self) -> &T { &self[2] }
fn set_first_item(&mut self, item: T) { self[0] = item; }

Ccbl/ika Ha cBAi3aHHble TUNbI

Ecnn Mbl yBepeHbl, 4TO TVN T PEaNN3YET Get Ttens HAMPUMEP, B generics, Mbl MOT v Bbl IPOCTO

MCNoNb30BaThb T::First OJIA NONYYEHUSA aCCOUMMPOBAHHOIO Tna.

fn get_first_and_last<T: GetItems>(obj: &T) —-> (&T::First, &T::Last) {

// A eveommeocs refer to an associated type

(obj.first_item(), obj.last_item())

B NnpoTvBHOM cny4ae BaM HyXXHO SIBHO yKa3aTb KOMMWASTOPY, KOTOPbIA peanuayeT Tum,

peanusytowmi
let array: [u32; 3] = [1, 2, 3];
let first: &<[u32; 3] as GetItems>::First = array.first_item();
// NSNS NN NN N [u32; 3] may implement multiple traits which many
// of them provide the "First' associated type.
// thus the explicit "cast" is necessary here.

assert_eq! (*first, 1);

OrpaHunyeHune co cBsi3aHHbIMN TUNaAMW

fn clone_first_and_last<T: GetItems>(obj: &T) —-> (T::First, T::Last)
where T::First: Clone, T::Last: Clone
// ~~~~~ use the ‘where' clause to constraint associated types by traits

(obj.first_item().clone(), obj.last_item().clone())
fn get_first_u32<T: GetItems<First=u32>>(obj: &T) —-> u32 {

// A~~~ constraint associated types by equality
*obj.first_item()

MeTtoabl N0 ymMOnyaHuio

trait Speak {
fn speak(&self) -> String {
String::from("Hi.")

MeTon 6yneT Bbi3BaH Mo yMONT4aHWIO, 3a UCKIIOYEHNEM Cly4aeB, ecnu oH Bbln nepesanncaH B

610Ke impl .

https://riptutorial.com/ru/home

174



struct Human;
struct Cat;

impl Speak for Human {}
impl Speak for Cat {

fn speak (&self) —-> String {
String::from("Meow.")

fn main () {
let human = Human {};
let cat = Cat {};
println! ("The human says {}", human.speak());
println! ("The cat says {}", cat.speak());
}
Bbixon :

Yenosek rosopuTt, lNpuser.

Kowka rosoput Msy.
NMomell,eHMe rpaHnLbl NO NPU3HaKy

Mpwv onpeneneHMn HOBOro NpuaHaka MoXHo obecrneynTb, 4ToObl TUMbI, Xenatwme peannsosaTtb
3TOT NPU3HaK, NPOBEPSINN PSL OFPAHNYEHNIA NN OTPaAHNYEHWIA.

B3siB npuMep 13 cTaHaapTHON BUBNMOTEKN, YepTa ner=ruut TPebyeT, 4Tobbl TN cHavYana
peann3oBan CBOK YEPTY perer CECTPbI:

pub trait DerefMut: Deref ({
fn deref_mut (&mut self) —-> &mut Self::Target;

}

9710, B CBOKO o4vyepenb, NO3BONAET DerefMut MCMOJIb30BATD CBSA3AHHbIA TUM Target Oﬂpe,ﬂ,eﬂeHHblﬂ

Deref .

XOTS CMHTAKCUC MOXET HanoMmHaTb HacnenoBaHue:

* OH BK/IIOYAET BCE CBA3AHHbIE 3NIEMEHTbI (KOHCTAHTbI, TWUMbl, PYHKLUN, ...) CBS3AHHOTO
npusHaka
* 3TO NO3BONSET MNONMMOPIUN3M OT sDerefMut [0 sDeref

ST0 No-pasHomy:

* MOXHO MCMONb30BaTb BPEMS XU3HN (HANPUMEP, 'static ) KAk CBA3AHHOE
* HEBO3MOXHO NEPEonpPenennTb 3NEMEHTbI CBSA3AHHbIX 0O BEKTOB (Aaxe He yHKLUUN)

MoaToMy nydile Bcero gymaTtb 06 9TOM Kak 0 OTAE/NIbHON KOHUENUMH.
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Tunbl HECKOJNIbKNX CBA3aHHbIX 00bEKTOB
Tak>xe BO3MOXHO [006aBMTb HECKONBKO TUMOB 06 EKTOB B (oyHKUMIO Static Dispatch .

fn mammal_speak<T: Person + Dog>(mammal: &T) {
println! ("{0}", mammal.speak());

}
fn main () {
let person = Person {};

let dog = Dog {};

mammal_speak (&person) ;
mammal_speak (&dog) ;

MpounTtante HepTbl oHNamH: https://riptutorial.com/ru/rust/topic/1313/4epThbl
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KpenuTbl

10

11

12

13

14

15

16

CnaBbl

Hayano paboTbl ¢
Rust

Loops

PhantomData
Regex
rustup

Serde

ABTO-
pa3blIMEHOBAHNS

AprymeHTbl
KOMaHAHOM CTPOKU

BapVaHT

Bnanenve

Bpems xusHu
BcTaBHble 3HaYeHMs
BcTpoeHHas cbopka

["eHepauus
CnyyarHbIX Yyucen

"nobansbl
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