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Peanusauus Sleep()

[Tpu mepBoM u3yueHnu JavaScript MHOTHE pa3pabOTYNKU UCTIOIB3YIOT KOHCTPYKITHIO,
AHAJIOTHYHYTO Thread. sleep() B Java, MBITAsCh BBECTH HEOIOKUPYIOIIYIO 33/ICPKKY B IIPO-
rpamMmy. Pamplire 3T0 ObLI KpaeyroJbHbIH [1e[arOriuecKuii cIrrocob mpecTaBaeHus, Kak
setTimeout BITMCBIBAETCA B TIOBEJCHME JavaScript BO BpeMs BBITIOJHEHUS.

C acuHXpOHHBIMI (QYHKITUSIME 3TO y3Ke He Tak! [locTponTs yTuimTy, KoTopas mo3BosieT
(bynkimm sleep() — «3aCHYTb» — Ha MUJIMCEKYH/IbI, O4EHb IIPOCTO:

async function sleep(delay) {
return new Promise((resolve) => setTimeout(resolve, delay));

}

async function foo() {
const t@ = Date.now();
await sleep(1500); // sleep for ~1500ms
console.log(Date.now() - t0);

¥

foo();

// 1502

IWaKcumusauuﬂpacnapannenMBaHMﬂ

Ecan xiodeBoe €J10BO await He MCIOJIb3YETCd € OCTOPOKHOCTBIO, TPOrpaMMa MOXKET
VIIYCTUTH BO3MOXKHbBIE YCKOPEHUS pacliapaiie/IuBanus. PaccMOTpUM Cley o pu-
Mep, KOTOPBIN OKUJaeT MATh CAyUYaitHbIX TaliM-ayTOB [1OCJIe/I0BATEIbHO:

async function randomDelay(id) {
// 3apepxka mexgy @ u 1000 mc
const delay = Math.random() * 1000;
return new Promise((resolve) => setTimeout(() => {
console.log( ${id} finished);
resolve();
}, delay));
¥

async function foo() {

const t@ = Date.now();

await randomDelay(0);

await randomDelay(1);

await randomDelay(2);

await randomDelay(3);

await randomDelay(4);

console.log( ${Date.now() - t@}ms elapsed’);
¥
foo();

// © finished
// 1 finished
// 2 finished
// 3 finished
// 4 finished
// 2219ms elapsed



492 [JIABA 11 TMpoMuchl 1 acUHXPOHHbIE BYHKLMN

ITocne CBEPThIBAaHUS B IIUKJI for IIOJIy4aeM cJenylollee:

async function randomDelay(id) {
// 3apepxka mexay © u 1000 mc
const delay = Math.random() * 1000;
return new Promise((resolve) => setTimeout(() => {
console.log( ${id} finished );
resolve();
}, delay));
}

async function foo() {
const t@ = Date.now();
for (let i = @; i < 5; ++i) {
await randomDelay(i);

console.log( ${Date.now() - t@}ms elapsed’);

}
foo();

// © finished
// 1 finished
// 2 finished
// 3 finished
// 4 finished
// 2219ms elapsed

[axe ecan Mexxy TpOMUCAMU HET B3aMMO3aBUCUMOCTH, 3Ta aCMHXPOHHAs (DYHKIIMA
GyJIeT MPUOCTAaHABINBATE PabOTY M JKIaTh 3aBEPIICHUS KayK/0TO U3 HUX, PEK/E YeM
3aIyCKaTh CJAEAYOMUNA. ITO rapaHTUPYET COXPAaHEHIe MOPSIIKA, HO 3a CYET 00IIero
BPEMEHHU BBITIOJTHEHMS.

Ecnu coxpanenne nopsizika He TpeGyeTcs, JTydiiie MHUIMATH3UPOBATD TIPOMUCH CPa3y
U OJKU/IATh PE3YJIBTATOB [0 MEPE UX MOSIBJIEHUST. DTO MOKHO C/IEJIATh CJAEAYIONUM 00-
pasom:

async function randomDelay(id) {
// 3apepxka mexgy © u 1000 mc
const delay = Math.random() * 1000;
return new Promise((resolve) => setTimeout(() => {
setTimeout(console.log, @, ~${id} finished );
resolve();
) }, delay));

async function foo() {
const t@ = Date.now();

const p@ = randomDelay(0);
const pl = randomDelay(1);
const p2 = randomDelay(2);
const p3 = randomDelay(3);
const p4 = randomDelay(4);

await pe;
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await p1;
await p2;
await p3;
await p4;

setTimeout(console.log, @, “${Date.now() - t@}ms elapsed’);

b
foo();

// 1 finished
// 4 finished
// 3 finished
// © finished
// 2 finished
// 2219ms elapsed

IIocne CBEPThIBAHUS B MACCUB U LIUKJIA for IIOJIy4aeM CJIeyIoliee:

async function randomDelay(id) {
// 3apepxka mexgy @ u 1000 mc
const delay = Math.random() * 1000;
return new Promise((resolve) => setTimeout(() => {
console.log( ${id} finished);
resolve();
) }, delay));

async function foo() {
const t@ = Date.now();

const promises = Array(5).fill(null).map((_, i) => randomDelay(i));

for (const p of promises) {

await p;
}
console.log( ${Date.now() - t@}ms elapsed’);
¥
foo();

// 4 finished
// 2 finished
// 1 finished
// @ finished
// 3 finished
// 877ms elapsed

O6paTI/IT€ BHUMaHME, YTO, XOTA BbIITOJIHEHNE IIPOMHNCOB HaPYHIINJIO TMTOPA/IOK, OITEPATOPDI

IIPOMUCOB ITPEIOCTABJISIOTCS Pa3pelleHHbIM 3HaYeHUsIM 6 TIOPSI/IKe:

async function randomDelay(id) {
// 3apepxka mexgy @ u 1000 mc
const delay = Math.random() * 1000;
return new Promise((resolve) => setTimeout(() => {
console.log( ${id} finished);
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resolve(id);
}, delay));
}

async function foo() {
const t@ = Date.now();

const promises = Array(5).fill(null).map((_, i) => randomDelay(i));

for (const p of promises) {
console.log( awaited ${await p} );

}

console.log( ${Date.now() - t@}ms elapsed);
X
foo();

// 1 finished
// 2 finished
// 4 finished
// 3 finished
// © finished
// awaited ©
// awaited 1
// awaited 2
// awaited 3
// awaited 4
// 645ms elapsed

CepMﬁHoeBHHOHHGHMGHPOMMCOB

B paszene «IIpoMuchl» 9T0ii I1aBbl 00CYKAAETCS, KaK COCTABJIATD IIPOMUCHL, KOTOPbIE
BBITTOJIHAIOTCS MTOCJAE0BATENBHO U MEePEJAI0T 3HAYCHUS TTOCIEIYIONeMY TTPOMHUCY.
C async/await 1enoyka mpoMICOB CTAHOBUTCS OU€HD IMPOCTOI:

function addTwo(x) {return x + 2;}
function addThree(x) {return x + 3;}
function addFive(x) {return x + 5;}

async function addTen(x) {
for (const fn of [addTwo, addThree, addFive]) {
x = await fn(x);

}

return Xx;

}

addTen(9).then(console.log); // 19

3nech await HANPSAMYIO Tlepe/laeT Bo3BpalaeMoe 3HaueHne Kax/10# (hyHKIUN 1 pe3yJib-
TaT BBIBOAMUTCS UTepaTUBHO. [Ipepl iy inii mpuMep He nMeeT JieJia ¢ TPOMUCAMHU, HO eTo
MOJKHO TIEPEHACTPOUTH HA MCTIOTHh30BAHNE ACMHXPOHHBIX (DYHKITUI — 1, CJICIOBATETBHO,
IIPOMUCOB — BMECTO 3TOTO:

async function addTwo(x) {return x + 2;}
async function addThree(x) {return x + 3;}
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async function addFive(x) {return x + 5;}

async function addTen(x) {
for (const fn of [addTwo, addThree, addFive]) {
X = await fn(x);

}

return x;

}

addTen(9).then(console.log); // 19

TpaccmnpoBka cTeka v ynpasiieHue namsaTbio

[TpomuCh 1 acCHHXPOHHBIE (DYHKITUT UMEIOT 3HAYUTETHHYIO CTEITEHb COBIAZIEHUS C TOUKH
3penusd GyHKINOHAIBLHOCTH, KOTOPYIO OHU IIPEJOCTABJ/ISAIOT, HO OHU 3HAYMTEJNLHO pac-
XOJISATCS, KOT/Ia J1eJI0 JIOXOAMT /10 TOTO, KaK OHU IIPe/ICTaBJeHbl B maMAaTu. PaceMoTpum
CJIeIYIONIMH TPUMep, KOTOPBII MOKA3bIBAET UTEHUE TPACCUPOBKH CTEKA 71T OTKJIOHEH-
HOTO ITpOMHUCA:

function fooPromiseExecutor(resolve, reject) {
setTimeout(reject, 1000, 'bar');

}

function foo() {
new Promise(fooPromiseExecutor);

}

foo();

// Uncaught (in promise) bar
// setTimeout

// setTimeout (async)

// fooPromiseExecutor

// foo

EcJin BbI OCHOBBIBa€TECH Ha IOJIyY€HHOM PaHee MOHMMaHUU IIPOMUCOB, 9TO UTEHME
TPaCCUPOBKU CTEKA JOJKHO BAaC 03aa4nTh. TpacCUPOBKa CTEKa J0JKHA B OYKBaJIbHOM
CMBICJI€, IIPEACTABJISATD BJIOKEHHYIO IPUPOLY BHI30BOB (DYHKLUI, KOTOPAs CYIIECTBYET
B HACTOsIII[ee BPEMSI B CTEKe TTaMsITH JIBIKKA JavaScript. Korga o6paborunk Taiim-ayta
BBITIOJTHSIET U OTKJIOHSIET TIPOMIUC, TIOKa3aHHOe COO0IIeHne 00 ONHOKE UACHTU(DUITUPYET
BJIO’KEHHBIE (DYHKIMU, KOTOPbIe ObLIM BHI3BAHBI /IS IEPBOHAYAILHOTO CO3/aHNUST DK3EM-
isipa mpoMuca. OIHAKO U3BECTHO, UTO 3TH (DYHKIIUK YJice 6036PALleHbL 1, CIIEIOBATEIBHO,
He OYIyT HallZIeHbI B TPACCUPOBKE CTEKA.

OTBeT IPOCT: ABWKOK JavaScript BBIOTHSET JOTOJHUTEIbHY IO PadOTy 10 COXPAHEHUTO
CTeKa BBI3OBOB, B TO BPEMST KaK 9TO BOBMOKHO ITPH CO3/IaHUH CTPYKTYPBI Tpomuca. Korna
BBIIA€TCS1 OMINOKA, TOT CTEK BBI30BOB U3BJIEKAETCS JIOTHMKON 06pabOTKU OINGOK CPeib
BBITIOJTHEHUST U TIOATOMY JIOCTYTIEH B TPACCUPOBKE CTEKA. JTO, KOHEYHO, 03HAYAET, YTO
OH JIOJIKEH COXPaHSATh TPACCHMPOBKY CTEKa B MaMSATH U TOTPEOYIOTCs 3aTPaThl Ha BbI-
YUCJIEHUsT U XPaHeHUe.

PaccMoTpuM TIpepIy it mpuMep, Kak ecJii OH OBLT TTepepaboTaH ¢ TOMOTIIBIO ACHH-
XPOHHBIX (DYHKITHI:
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function fooPromiseExecutor(resolve, reject) {
setTimeout(reject, 1000, 'bar');

}

async function foo() {
await new Promise(fooPromiseExecutor);

}
foo();

// Uncaught (in promise) bar
// foo

// async function (async)

// foo

C 970l CTPYKTYPOIT TPACCUPOBKA CTEKA TOYHO TIPEACTABIISIET TEKYIHH CTEK BHI30BOB,
MOTOMY 4TO fooPromiseExecutor BEPHYJIACh U GOJBINE HE HAXOAUTCS B CTEKe, HO foo
MPUOCTAHOBJIEHA U elile He 3aBepiiena. Cpesia BHITIOAHEHUs JavaScript MoKeT mpocTo
XPaHUTh YKa3aTeJsb OT BJOKEHHOU (PYHKIIMY HA ee KOHTeIHePHYIO (DYHKIIUIO, KaK 3TO
ObLTO ObI ¢ CHHXPOHHBIM CTEKOM BBI30BOB (DyHKIMIL. DTOT yKazaTesb 3(hHEKTUBHO
COXPAHSIETCST B TAMSTH W MOKET MCIONTB30BATHCS JIJIST TEHEPAITMH TPACCHPOBKI CTEKA
B caydae ommOku. Takast cTpaTerus He BaedeT 3a co60il IOMOTHUTENBHBIX 3aTPAT, KaK
B CJTy4ae ¢ MPEABIYIIINM TIPUMEPOM, ¥ TIOITOMY JIOJIKHA OBITH TIPEAMOUTHTEIBHA, €CITH
MPOU3BOAUTEILHOCTH UMEET PElaloliee 3HaYCHUe JIJIST BAIIETO MPUIIOKEHUS.

UTOI

OcBoeHne aCMHXPOHHOTO TTOBEIEHNS B OJTHOTIOTOYHON Cpejie BBITTOTHeHUs JavaScript
J0JIroe BpeMs ObLIo c1okHOIT 3agavyeil. C BBeeHrneM poMucos B ES6 u async/await
B ES7 acunxponnbie konctpykunu B ECMAScript ObLin 3HaYUTEbHO yiIy4IieHbL. I1po-
MICBI M aSyNc/await He TOJIbKO CeJIann ZOCTYIIHBIMU IATTEPHBI, KOTOPbIE paHnee ObLIO
TPYHO WJIM HEBO3MOKHO Peajiii30BaTh, HO U MOPOJIMIIN COBEPIIEHHO HOBbI c110cob Ha-
nucanus JavaScript, KOTOPBIiA cTas Yniie, KOpode U MPOoIIe 71k TOHUMAHWS 1 OTIIKH.

HpOMI/ICI)I CO3/IaHblI, 4yTOOBL IIPpEAJIOKUTD YUCTYIO a6CTpaKHI/IIO BOKDPYT' aCHHXPOHHOTI'O
Koza. Onn MOTYT HPpeACTaBJIATbD ACMHXPOHHO UCIIOJIHSAEMDII OJI0K KO/a, HO TaKyKe MOT'yT
IIPpeACTaBJIATb aCMHXPOHHO BBIYMCJIEHHOE 3HAaYE€HUE. OHu 0COHEHHO TOJIE3HBI B CUTYyalunu,
KOorjia BOSHHUKaeT HeO6XOI[I/IMOCTb cepuaan3anmnm OJI0KOB ACMHXPOHHOTO KO/a. HpOMI/I-
CbI — 9TO BOCXUTUTEJ/IbHO MOJIATANBaA KOHCTPYKIIUA: OHU MOTYT OBITh CepraIn30BaHbI,
O6'b€ZII/IH€HbI B IIETIOYKY, COCTaBJIEHDbI, paCHINPEHDBI 1 06’belII/IHeHBI.

AcuHXpOHHBIE (DYHKIMH ABJISIIOTCS PE3YJIBTaTOM IIPUMEHEHMS HapaJurMbl IIPOMUCOB
K pynkimam JavaScript. O BBOAST BO3MOKHOCTD IIPUOCTAHOBUTD BbITIOJIHEHTE (DYHK-
11, He GJIOKUPYST OCHOBHOI TTOTOK BBITIOTHEHMsE. OHU YPE3BbIYANHO MOJIE3HbI KAK TIPH
HAMCAHUHU YUTAEMOTO KOJIa, OPHEHTUPOBAHHOTO HA IIPOMUCHI, TAK U MPH yIIPABIEHUN
cepHan3aIneil 1 pacnapajyieTJMBaHIeM aCHHXPOHHOTO Koa. OHU SIBJISTIOTCS OJTHOM U3
HarboJiee BasKHBIX Belleil B COBpeMEHHOM JavaScript-mHCcTpyMeHTapuu.



