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NMpeaucnoBue

3a roapl paboThl MO PYKOBOAUTE/D OCTATOYHO CTAJ JOBEPATH MHE,
4yT0OBI OPYYUTH MHE TIPOBeeHne cobeceqoBanmii. Ecin BbI wiere
KaH/n/aTa, YMEIOTIEeTo MPOorpaMMUpoBaTh Ha JavaScript, mepsbie Bo-
MIPOCHI JOJIKHBL... BOOOIIE-TO OHU JOJIKHBI BBISIBUTH, HE HYKHO JIX
KaHIUAATY B TyaJeT U He X0UeT JIU OH MUTh, IIOTOMY 4TO KOM(OopT —
3TO BaxkHO. Pazobpasiuch ¢ (hU3MOIOTHENl, sl HAUNHAKO BBISICHSITD,
NefiCTBUTENIBHO JIU KaHANAAT 3HaeT JavaScript Uian oH 3HAET TOJbKO

jQuery.

A nnyero e nmero mpotus jQuery. jQuery MO3BOISAET CI€/IATH MHOTO
0JIE3HOTO (€3 peasibHbIX 3HaHUiT JavaScript, M 9T0 I0CTOMHCTBO, a He
Hegocratok. Ho eciin 10/5KHOCTD TpeGyeT BBICOKUX TIO3HAHUIT B 06-
Jactu ObICTpoeiicTBIUS JavaScript U cOMPOBOKAEHUS KO/, BaM HY-
JKeH YeJIOBEK, KOTOPBII 3HAET, KaK yCTPOEeHbI OMOINOTeKN (TaKie, Kak
jQuery). OH f10/KeH YMETD TT0JIH30BATHCST Ha30BBIMU BO3MOKHOCTSI-
MU JavaScript Ha TOM ke YPOBHE, 4TO ¥ pa3pabOTUYUKN OMOIMOTEK.

Yro6bl OIIEHUTH HABBIKK BJIa/IeHUs 0a30BbIMU CpeicTBaMu JavaScript,
g B TIEPBYIO OY€epe/b TOMHTEPECYTOCh, UTO KaHANU/IAT 3HAET O 3aMbIKa-
HUSX ¥ KaK OH MCTIOJIb3yeT aCHHXPOHHBIE CPE/ICTBA C MAKCUMATHHON
2(hheKTUBHOCTHIO — UMEHHO 9TOH TEMe MTOCBAIIeHa KHUTA.

Jlnist Havasta Oy/IyT pacCMOTPEHbI 0OpaTHbIE BBI3OBBI — «XJieh ¢ Mac-
JIOM» ACUHXPOHHOTO ITPOrpaMMUpoBaHust. KOoHeuHo, TUTaThCst OIHUM
x71e60M ¢ MacJiOM He OYeHb BECEJsIo, HO cJeayiolnee 000 OyaeT
MIOJTHO BKYCHBIX-TIPEBKYCHBIX «0belaHmii> (Promise)!

Ecuv BBI el11e He 3HAKOMBI ¢ 00eMaHUusIMU, UJIU IPOMUCAMU, — CaMOe
BpeMst mosHakomMuThess. Obenanus cragn oUIMaIbHBIM CIIOCOOOM
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nmepefiayd ACMHXPOHHBIX BO3BPaIlllaeMbIX 3HAUeHUH B JavaScript
u DOM. Omnu 6yyT HCTIOIB30BATHCS BCEME OYYIIUME ACHHXPOH-
npiMu DOM API n yske ncniosb3yioTess MHOTIMU CYIIECTBYIOIINMA —
TaK 4TO MPUTOTOBbTECH! B MOMEHT Hammcanust KHUTH 00eTanmsi
HO/IEPKUBATICH OONBIIMHCTBOM OCHOBHBIX OPay3epoB, a CKOPO
OynyT nopuepxuBathesi B IE. A mociie TOro, Kak Bbl 3aKOHYHUTE CMa-
KOBaTh 00eIaH s, HAJIEIOCh, Y BAC €llle XBATUT MECTA JIJIsI CJIe/lyIole-
ro 6Ji01a — reHepatopos (Generator).

TenepaTopst o6ocHoBaMCh B cTabuibHbix Bepcusax Chrome u Firefox
6e3 0co0O0I TIOMITBI U [IEPEMOHUH, TOTOMY YTO, OTKPOBEHHO IOBOPSI,
OHU CO3a10T GOJIbIIE CJIOKHOCTEN, Y4eM OTKPBIBAIOT MHTEPECHBIX BO3-
moxkHOcTel. [To kpaiiHeil Mepe, s Tak AyMmaJ, MOKA He YBUAET UX
B CBsI3Ke € O0EMaHusIMU. 3/1eCh OHU CTAJIU BaKHBIM WHCTPYMEHTOM,
obecreynBaoIMM y10060UNTAEMOCTh ¥ IIPOCTOTY COIPOBOKICHIS
Koza.

A na necepr... He cTany opTuTh CIOPIPU3, HO IPUTOTOBLTECH 3T~
HyTh B Oyaymiee JavaScript! B kHure 6yayT paccMOTpPEHBI CPEICTBA,
pacHupsIOIMe KOHTPOJIb HAJl MAPAJIIETU3MOM 1 ACUHXPOHHOCTBIO.

Yro x, He Oy/Ly BAaM MEIIATh IT0JYYaTh YZI0OBOJIbCTBUE OT KHUTH, IYCTh
3aHaBeC MOJHUMETCS. A eCJIi BBl ysKe [IPOUYUTAIIHN 4aCTh KHUTH Hepejt
TeM, KaK B3SITbCS 3a IIPEANCIOBHE, TO OJSyYuTe 3acyyskeHHble 10 ou-
KOB 32 aCHHXPOHHOCTB!

Jlcetix Apuubanvo (Jake Archibald) (http.//jakearchibald.com,
@jafathecake), paspabomuux Google Chrome



BBeaeHue

C caMbIX TTepBbIX AHEH CyIecTBOBaHUS BceMUpHOIT Ay THHBI S3BIK
JavaScript cTan ¢yngaMmenTamsbHON TEXHOJIOTUEN AT YIIPaBIEHIS
MHTEPaKTUBHOCTBIO KOHTEHTA, TOTPEOJISIEMOTO MOJIb30BaATENSAME. XOTSI
ncTopusd JavaScript HaUmHAIACh C MEPIIAIOIINX CJIEI0B OT YKa3aTes
MBI U PA3APAKAIONINX BCILTBIBAIOIINX TTOACKA30K, Yepe3 Ba 1eCs-
TUJIETUS TeXHOJIOTUSI M BO3MOKHOCTHU JavaScript BeIpocJn Ha He-
CKOJIBKO MOPSIIKOB, U JIUIIIb HEMHOTE COMHEBAIOTCS B €r0 BAXKHOCTU
Kak sgj/jpa caMOM pacripocTpaHeHHON MPOrpaMMHOU MaaTGOpMBbl
B MHpe — BeO-TEeXHOJIOIHIA.

Ho xak a3wik JavaScript mocTossHHO mojiBeprajicst cepbe3Hol Kpu-
THKE — OTYaCTH M3-32 CBOETO TPOUCXOKICHUS, elile OOJIbIe n3-3a
cBoeit hunocodun nmpoekTupoBanud. /laxke camo ero Ha3BaHue Ha-
BOJIUT Ha MBICJIM, KaK OfiHa /bl BbIpasuics bpenmgan Jiix (Brendan
Eich), o «HemopasBurom MiaziieMm OpaTe», KOTOPBIA CTOUT PSIIOM
CO CBOUM CTapIUM U yMHBIM OpaTom Java. Tem He MeHee TaKkoe Ha-
3BaHIe BO3HUKJIO UCKIIOUYUTENBHO MO COOOPAKEHUSIM TTOJTUTHKA
1 MapkeTrHTa. Mexky STUMU IBYMS SI3bIKaMU CYTIECTBYIOT KOJIOC-
canbHble pazauuaus. Y JavaScript ¢ Java obiiero He 6oublie, yem
y JyHa-1apka ¢ JIyHoii.

Tax xax JavaScript 3auMCTBYeT KOHIIETIINT 1 CHHTaKCHYeCKUe UIH-
OMBI M3 HECKOJIbKMX SI3BIKOB, BKJIOUAs MTPOIielypHble KOpHH B cTiiie C
U MeHee 04YeBHIHbIe (DYHKIMOHANbHBIE KOPHE B cTie Scheme/Lisp,
OH B BBICIIIEH CTETIEHH JOCTYTIEH [IJIsT ITUPOKOTO CIIEKTPa pa3padoTd-
KOB — JIaske 00JIa/IafOlX MUHIMAJIbHBIM OIIBITOM ITPOTPaMMKUPOBA-
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nus. [Iporpamma «Hello World» 1a JavaScript HacTosbko ipocta, uto
S3BIK pacCIioJjiaraeT K Ce6e " Ka’KeTCA yI[O6HbIM C CaMbIX IIEPBbIX MUHYT
3HAKOMCTBA.

[Toxamyit, JavaScript — oilTH 13 CAaMBIX TPOCTBIX SI3BIKOB JIJIST U3yUe-
HUS U Hadajia paboThl, HO U3-3a €ro CTPAHHOCTEl XOpollee 3HaHKe
ATOTO SI3bIKA BCTPEYAeTCs] HAMHOTO Peske, YeM BO MHOTHX JIPYTIUX
ga3bikax. Ecam a7 nanucanms moqHonenHoi mporpaMmmer Ha C nan
C++ Tpebyercst 1ocTaToOuHO T/IyOOKOE 3HAHUE SI3bIKA, MOJHOMAC-
mrabHOe KOMMepYecKoe IporpaMMUpoBaHue Ha JavaScript mopoii
(M ZI0CTaTOYHO Y4acTO) e[Ba 3aTparkBaeT TO, Ha YTO CHOCOOEH ATOT
SI3BIK.

XuTpOyMHbBIE KOHIENI[IH, IJIYOOKO MHTErPUPOBAHHBIE B SI3BIK, [IPO-
SIBJISIIOTCSI B IIPOCTBIX HA MEPBBIH B3IJISL] aclieKTaX, HallpuMmep, nepe-
naun GyHKIMA B (hopMe 0O6paTHBIX BBIZOBOB. ¥ pa3paboTumKa
JavaScript mosiBiisieTcst co6J1a3H POCTO MCIOTB30BATH SI3BIK «KAK
€CThb» 1 He OECTIOKOUTHCS O TOM, YTO IPOUCXOIUT «BHYTPH».

ITO OIHOBPEMEHHO TIPOCTON U yI0OHbII A3BIK, HAXOASIIUI TOBCE-
MECTHOE IIPUMEHEHME, U CI0KHbII, MHOTOTPaHHbII HabOP SA3bIKOBBIX
MeXaHUK, UCTUHHBII CMBICJ KOTOPBIX 6€3 TIATEIbHOr0 U3YYeHUS
OCTaHeTCsI HEITOHATHBIM Jake JJIS CAaMOr0 OIBITHOTO paspaboTdyrKa
JavaScript.

B atom 3akmiouaercs mapaznokce JavaScript — axuiiecoBa TIATa SI3bI-
Ka, — 1pobJieMa, KOTOPOI MbI ceityac 3aiimemcst. Tak kak JavaScript
MOJKHO HCIIOJIb30BaThb 663 IIOJIHOIIEHHOTO IMTOHMMaHUA, O4YCHb 4YaCTO
3TO MOHUMAaHUE SI3bIKA TaK ¥ He TIPUXOINUT K Pa3paboTUnKY.

3apauda

Ecam kax/aplii pas, CTaJIKMBasICh C KAKUM-TO CIOPIIPU30M UJIM HEIIpU-
ATHOCTBIO B JavaScript, BB 3aHOCUTE UX B <«UEPHBIH CIIUCOK» (Kak
MHOTTE TIPUBBIKJIN JeTaTh), BCKOPe OT Bceil Motu JavaScript y Bac
OCTAHETCs IIyCTask CKOPJIyIa.
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XOTs1 3TO MOAMHOKECTBO IIPUHSITO HA3bIBATh « XopomuMu YacTsaMus,
s IPU3BIBAIO Bac, JOPOTOI YMTaTe /b, pAacCCMaTPUBATh ero Kak «IIpo-
ctoie Hactuy, «besonacubie Yactu» u naxke «Hemonnbsie Yactus.

Cepust «Bwi He 3HaeTe | S» neT B IpsIMO TPOTUBOTIOIOKHOM HATIPaB-
JIEHUU: U3YYUTH U TIIyOOKO MOHSITH BECH SI3BIK JavaScript 1 0co6eHHO
«Ciooxmpie Yactus.

31eCh MBI TIPSIMO TOBOPHM O CYIIECTBYIOIIEN Cpein paspabOTIMKOB JS
TEHJIEHI[MH U3y4aTh «POBHO CTOJBKO, CKOJIBKO HYKHO» JIJIsl pabOTHI,
He 3acTaBJisist ceOst pa3dMPaThCst B TOM, YTO UMEHHO IPOUCXOUT U 110-
yeMy sI3bIK paboTaeT MMEHHO TakK. boJiee TOro, Mbl BO3IEPKIUBAEMCST
OT PacHpOCTPAHEHHON TAKTUKU OTCTYIIUTD, KOT/IA JIBUTATHCS 1AJIbIIIe
CTAaHOBUTCS CJUITKOM TPY/HO.

41 He TPUBBIK OCTAHABAMBATHCA B TOT MOMEHT, KOT/Ia YTO-TO MPOCTO
paboTaer, a sl TOJIKOM CaM He 3HAl0 TI0YeMy, U BaM He coBeTyio. [1pu-
IJIAIato BAC B Iy TEHIECTBHE 110 3TUM HEPOBHBIM, HEIIPOCTBIM JI0POTaM;
3/1eCh BbI y3HAETe, 4TO COOOII IIPEICTABIISAET A3bIK JavaScript 1 4To oH
MOskeT cziesiaTh. C 9TUMU 3HAHUSAMHI HI O/INH METO/T, HA OINH (hpeiim-
BOPK, HU OJTHO MOJTHOE COKPAIlleHNe UK TEPMIH HeJleJId He OCTaHyT-
cs1 3a [pe/ieslaMy Balllero NOHUMaHUSI.

B kask10il KHIUTe CepUU MBI BO3bMEM OIHY M3 KOHKPETHBIX GA30BbIX
JacTeil 13bIKa, KOTOPbIE YACTO TIOHUMAIOTCS] HETIPaBUJIbHO UJIU HEJIO-
CTaToOYHO rIyGOKO, U PACCMOTPHM €€ BAYMUMBO U mozpobHo. ITocie
YTEHHS Y BaC ZOJKHA chOPMUPOBATLCS TBEP/Ast YBEPEHHOCTD B TOM,
YTO Bl IOHUMAETE He TOJbKO TEOPUIO, HO U MPAKTHYECKUE ACTIEKThI
«TOTO, YTO HY’KHO 3HATD [IJIsT PAOOTHI».

Ckopee Bcero, To, 4TO BbI ceifuac 3Haere 0 JavaScript, Bbl y3HaBIH
0 YaCTSM OT JAPYTUX JIO/IE, KOTOPBIE TOXKe HEOCTATOYHO XOPOIIO
pasbupasich B reme. Takoii JavaScript — He 6oJiee YeM TeHb HACTOSI-
1iero si3bika. Ha camom zieste BbI moka JavaScript He 3Haere, HO Oy/ie-
Te 3HATD, €CJIV KaK CJIE/yeT 03HAKOMUTECH C 3TOI cepreit Kuur. Yuraiite
JaTbIle, TPy3bsa Mou. JavaScript skaeT Bac.
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O KHMre

JavaScript — 3ameuaTenbHbIil SI3bIK. ETO JIerKO M3yYaTh 4aCTHYHO
1 HAMHOTO CJIOJKHEE — M3Y4aTh IOJHOCTBIO (MJIU XOTSI ObI B I0CTaTOY-
HOit Mepe). Kor/a paspaboTyrKy CTaIKUBAIOTCS C TPYAHOCTSIMU, OHU
0OBIYHO BUHAT B 9TOM SI3bIK BMECTO CBOETO OIPAHUYEHHOTO MOHUMA-
Hus. B 9TUX KHUTAX g MocTapaioch NCIPABUTD TAKOe TTOJIOKEHHUE et
U TIOMOTY OT[€HUTH MO JOCTOUHCTBY SI3BIK, KOTOPBIN BBl MOXKETE
(v mosKHbBI!) 3HATD JOCTATOYHO TITyGOKO.

MHoOrume npMMepsbl, NpUBEAEHHbIE B KHUIE, pacCYUTaHbl Ha COBpe-
MeHHble (1 obpalleHHble B byayllee) cpeapl ABvxkka JavaScript,
Takue kak ES6. Mpu 3anycke B 6onee cTapbix BEpCUSIX ABWKKa
(npepwecTBytowmx ES6) noBeaeHVe HEKOTOPBIX NPUMEPOB MOXET
OT/IMYATLCA OT OMMCAHHOTO B TEKCTE.

Tunorpadgpckue cornawieHums

B aToii kHUTE TPUHATHI caemyTonue TUTTorpadCcKue CoTIaIleHns:
Kypcus

Vcniosbayetcst 1iist 0603HaYeHUST HOBBIX TEPMUHOB.
MOHOWMPUHHBIN WpUPT

[Ipumensiercs s ohopMIeHUS TUCTUHTOB TIPOTPaMM U TIPO-
IPaMMHBIX 9JIEMEHTOB BHY TP OOBIYHOTO TEKCTA, TAKUX KaK UMEHA
riepeMeHHbIX 1 (DYHKITHIT, 6a3 JaHHBIX, THITOB IAHHBIX, IEPEMEHHbBIX
OKPY>KEeHUsI, THCTPYKIIUI U KIIOUEBBIX CJIOB.

MoHowupuHHbIt KypcuB
O603HaYaeT TEKCT, KOTOPBIT JOJIKEH 3aMelaThest (DaKTHIeCKUME

3Ha4YCHUAMM, BBOAMMbBIMU I10JIb30BaTEJIEM UJIN OIIpeAe/IAeMbIMU
13 KOHTEKCTa.
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Tak BblAENAOTCA COBETbI U NPeANOXEHUS.

Tak 0603HaYaIOTCA COBETHI, NPEANIOKEHUS 1 NPUMEYAHNS 0BLIETO
xapakTepa.

Tak 0603HaYalOTCs NpeaynpeXxaeHUs U NPeaoCTEPEXEHUS.

Ucnonb3oBaHue NnporpaMmMHOro
KoAa NpUMMepoB

Bcemomorartenbrbie MaTepuasibl (IIpUMEPHI KOMA, YITPAKHEHWS U T. 11.)
JIOCTYITHBI /171 3arpy3Ku 1o aapecy http://bit.ly/ydkjs-async-code.

ITa KHUTa IPU3BaHa OKa3aTh BaM [IOMOIIIb B PEIIEHIH BalllUX 3a/1a4y.
B o6miem ciydae Bce npuMepbl KOJIa U3 9TOH KHUTY Bbl MOKETE UC-
[I0JIb30BaTh B CBOUX IIPOrpaMMax U B IOKYMeHTaluu. Bam He HyKHO
00OpaIaThCs B U3/1aTeIbCTBO 32 PaspelieHreM, eCJIi Bbl He coOrpaeTech
BOCITPOM3BOIMTD CYIECTBEHHbIE YaCTH IPOrpaMMHOro Koza. Harpu-
Mep, eI Bbl pazpabarbiBaeTe IPOrpaMMy U UCIIOJIb3yeTe B Hell He-
CKOJIBKO OTPHIBKOB MPOrPAMMHOIO KOJa M3 KHUTH, BaM He HYKHO
obpamiarbest 3a paspeniennem. OHAKO B CJIydae POAAKK MU Pac-
IPOCTPaHEHNs KOMIIAKT-AMCKOB C IIPUMEPAMU U3 9TOI KHUTH BaM
HEOOX0IMMO TOJTy4nTh paspemnietue ot usaarenbersa O'Reilly. Eciu
BBl OTBEYaeTe Ha BOIPOCHI, IUTUPYS AaHHYIO KHUTY UJIHA IPUMEPDI 13
Hee, OJyYeHre paspenieHus He Tpedyercs. Ho nmpu BKIOUeHNH Cy-
I[ECTBEHHBIX 0OBEMOB TPOrPAMMHOTO KO/ IIPUMEPOB 13 9TON KHUTH
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B BaIlly IOKyMEHTAIIUIO BAM HEOOXOIMMO OY/IET MTOJTYYUTh Pa3peleHe
U3/IaTeTbCTRA.

MbI TIpuBETCTBYEM, HO He TpebyeM H00aBISITh CCHUIKY Ha TEPBOUC-
TOUHUK MPU UTUPOBaHUM. [lof cchlikoil Ha TEPBOUCTOYHUK MBI
Moj[pa3yMeBaeM yKa3aHue aBTOpoB, uznatenbctsa u ISBN.

OT uspartenncrBa

Bammu 3ameuanus, mpeaiosKeHns, BOIIPOCH OTIPABJSNTE 10 afpecy
comp@piter.com (n3naTeabcTBO «IluTepy, KOMIBIOTEPHAS PEIAKIIN ).
Mbi Oyziem pajibl y3HATH Ballle MHEHHE!

Ha Be0-caiiTe usmaTesbcTBa WWW.piter.com BbI HaiigeTe moapoOHYI0
UHGOPMAINIO O HAIITNX KHUTAX.



ACUHXPOHHOCTbD:
cenyac 1 nNoTom

OHa 13 BaXKHEUTITNX, HO ITPU 9TOM 4acTO HEIOMMOHNMAaeMbIX JacTel
MIPOTPaMMUPOBAHNA B TAKUX SI3bIKAX, KaK JavaScript, — aTo cpenctaa
BBIPAKEHUS U YIIPABJIEHUS [MOBEIEHUEM MTPOTPAMMBI BO BPEMEHH.
KoneuHo, s He nMero B BU/LY TO, YTO MTPOUCXOUT OT HavasIa 1K for
JI0 KOHIIa IUKJIa for, 4TO, 6E3yCIOBHO, 3aHUMAET HEKOTOPOE BPEMsI
(MUKPOCEKYH/IbI TN MUJLIMCEKYH/IBI ). Peub 0 TOM, KaKasi 9acTh IIPO-
IpaMMBI BBITIOJIHSIETCS ceifuac, a Kakast 4acTh IPOrpaMMbl OY/IeT BbI-
MTOJTHATBCS TIO3/THEE, A MESKTY «Celuacy  «nomoms CyIecTBYeT IPo-
MEeKYTOK, B KOTOPOM Ballla TIpoTpaMMa He BBITIOJHSIETCS aKTUBHO.

[TpakTiyecKy BCeM HETPUBUAIBHBIM TIPOrPaMMaM, KOT/aa-1nbo Halu-
caHHbIM (0coGeHHO Ha JS), B TOM WM MHOM OTHOIIEHUU TIPHXOIUTCST
YIPABJISITh 9TUM ITPOMESKYTKOM, OY/Ib TO O3KUIAaHUE MTOJIb30BATENCKO-
r0 BBOJIa, 3a11poC MHMOPMAIK 13 6asbl TaHHBIX 1K (hailJIOBOI cHucTe-
MBI, TIepe/lava IAHHBIX [0 CETU 1 O3KU/IAHNE OTBETA UJTH IIEPUOITIECKOe
BBITTOJTHEHNE 3371291 ¢ (DUKCHPOBAHHBIM MHTEPBAJIOM BPEMEHH (CKAKEM,
aHuMars ). Bo Bcex aTHX cuTyanusx Balia ImporpaMmma IoJiKHa YITpaBs-
JIATH COCTOSTHUEM Ha TIPOTSKEHUN TIPOMEKYTKA BPEMEHH.

CoOCTBEHHO, CBSI3b MEJK/LY YaCTSIME ITPOTPAMMBbI, BBITIOTHSIFOIMMUCS
celuac 1 nomom, 3aHUMaeT 1IeHTPaJbHOE MeCTO B ACUHXPOHHOM I1PO-
rpaMMHUPOBaHUU.
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BesyciioBHO, aCHHXPOHHOE TIPOrPaMMUPOBaHUe OBIIO JOCTYITHO
¢ nepBbIx AHel JS. Ho MHOTHE pa3paboTunKu JS HUKOT A He 3a/lyMbl-
BaJIMCh HAJl T€M, KaK UIMEHHO 1 [T0YeMY OHO BO3HUKAET B UX ITPOTPaM-
Max, ¥ He MCII0JIb30BaJIH JPYTrHe criocoObl ero opranusaiui. Beerna
CYIIECTBOBAJ OOCMAMOUHO XOPOWULl BAPUAHT — OObIYHAsT (DYHKITUS
obpaTroro Bei3osa (callback). M cerozis MHOTHE HACTAUBAIOT HA TOM,
4TO 0OPATHBIX BBI3OBOB O0JIEe YeM JI0CTATOYHO.

Ho ¢ poctom maciiraba 1 cJI0KHOCTH JS, KOTOpbIe HEOOXOAMMBI ISt
Y/IOBJIETBOPEHUS BEYHO PACHIUPSIONMXCSA TPEOOBAHUIT OTHOIIEHHO-
IO sI3bIKa IPOrpaMMUPOBaHus, paboTaioniero B Gpaysepax u Ha cep-
BE€pax, a TaKKe€ Ha BCEX NMPOMEKYTOYHDIX MbICJIUMbIX yCTpOﬁCTBaX,
HpO6]IeMbI C yIpaBJI€HUEM aCMHXPOHHOCTbBIO CTAHOBATCA HEITOCUJIb-
HbiMu. BosHukaer ocTpas HeoGX0AMMOCTD B PENIEHUSX, KOTOPbIe ObLIK
Obl OZIHOBPEMEHHO GoJIee IeHCTBEHHBIMU 1 Pa3yMHBIMU.

XoTs BCe 9TH PACCyKIAECHUST MOTYT MOKA3aThCs I0BOJBHO a0CTPAKT-
HBIMH, YBEPSIO Bac, 4To TemMa OyzeT OoJjiee TOJHO U KOHKPETHO pac-
CMOTpeHa B KHUTe. B HeCKOMbKUX GJMKANIIIX [JIaBaX [IPe/ICTaBICHbI
IEePpCIIEKTUBHBIE METOAbl AaCMHXPOHHOTO IIPOrpaMMUPOBaHUA
JavaScript.

Ho cHauyama HeoOX0aMMO ropas/io riayoske pazodpaThesi, 4TO TaAKOE
ACMHXPOHHOCTH U Kak OHa paboTaer B JS.

bnouyHoe cTpoeHue nporpamMmmbl

[IporpamMmmy MO:KHO HamUCATh B OHOM (haiisie .js, HO BaIa mporpaMmma
MIOYTH HaBEPHsIKA COCTOUT U3 HECKOJBKUX OJIOKOB, TOJBKO OJNH U3
KOTOPBIX OY/IET BBITIOJHSATHCS B IaHHBI MOMEHT, a OCTaJIbHbIE OYyT
BBITIOJIHATHCS n030Hee. CaMOil paclipoCTpaHEeHHON CTPYKTYPHOIA
eIMHUTIEN 010K068 SABJSAETCS (PYHKITHSL.

[Tpo6Gsema, ¢ KOTOPOI CTAJTKUBAETCST GONBIIMHCTBO HAYMHAIONIIX
pa3paboTYMKOB JS, 3aKTI0YAETCS B TOM, YTO «NOMOM» HE HACTYIIaeT
YETKO U HEMEJICHHO II0CJIe «celiuacy . VIHaue ToBOpst, 3a1a4il, KOTOPbIE
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He MOTYT OBITh 3aBEPIIEHBI TIPSIMO CEHYac, 10 ONPEAETEHUI0 OYIyT
3aBepIIAThCs ACHHXPOHHO, @ CJIe/I0BATEIbHO, BbI He OyieTe HabJII01aTh
GJIOKMpYIOIIee TTOBEeHNE, KaK Bbl MOTJIM Obl MHTYUTHUBHO MPEIIIO-
JIOKUTD UJIN KeJaTh.

IIpumep:

// ajax(..) - npousBonbHasa ¢yHkUMA Ajax u3 6ubanoTeku
var data = ajax( "http://some.url.1l" );

console.log( data );
// Oi! B obwem cnydae “data’ He copepxuT pe3ynbTaToB Ajax

BepositHo, BbI 3HaeTe, YTO CTaHAAPTHBIE 3aITPOCHI Ajax He 3aBepIaioT-
CsI CHHXPOHHO. JTO 03HAYAET, UTO Y (DYHKIMU ajax( . .) €lle HeT 3Have-
HUST, KOTOPOE MOKHO OBLIIO Obl BEDHYTh JIJIsI TIPUCBAMBAHYSI [IEPEMEHHOI
data. Ecsm 661 hyHKIINS ajax( . . ) MOTJIa 6II0KMPOBATHCS 110 BO3BpAIIle-
HIsI OTBETA, TO TIPUCBanBaHue data = . . paboTano ObI HOPMAJIBHO.

Ho Ajax-B3anMo/ieiicTBIS TPONCXO/IAT He TaK. BBl BbIZIaeTe aCHHXPOH-
HBIHN 3ampoc Ajax cetiuac, a pe3yJbTaThl TTOJTydaeTe TOIbKO Yepe3
xaxoe-mo epemsi. lIpocretiniuii (HO onpeieIeHHO He eIMHCTBEHHBIN
U JIasKe He Beer/ia JIydiiuiil) crocob «0sKuIaHmsi»> OCHOBaH Ha UCIOJIb-
30BaHUU (PYHKIINHU, OOBIYHO HA3BIBAEMON (yHKyuel 06pammozo evl-
306a (callback function):

// ajax(..) - npousBonbHasa ¢yHKUMA Ajax M3 6ubnmoTeku
ajax( "http://some.url.1", function myCallbackFunction(data){

console.log( data ); // OTnu4Ho, AaHHble ~data” nony4yeHsi!

)

BO3MOXKHO, Bbl CribILLIAIM O CUHXPOHHBIX Ajax-3anpocax. XoTs Takas
TeXHUYecKast BO3MOXHOCTb CyLeCTBYET, Bbl HUKOrAa, HU Npu
KaKux YCNOBMSX HE JO/MKHbI MOSb30BaThCS €10, NOTOMY YTO OHa
MOJTHOCTBIO B/TOKMPYET MOMb30BaTENLCKUI MHTEPdENC bpay3epa
(KHOMKM, MeHIo, NPOKPYTKY U T. A.) N NepeKpbiBaeT ntobble B3au-
MOAEWCTBUSA C Mosb3oBaTeneM. 3TO OYeHb M10Xast MbiC/b, 13be-
raiite ee B NOObLIX CrTyyasix.
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[Tpeske ueM Bbl HAYHETE IIPOTECTOBATL — HET, BAIle jKestanue u3oe-
JKaTh MyTaHUIIbI ¢ 0OPATHBIMU BHI30BAMHU HE OTIPAB/BIBAET OJIOKUPY-
foll[ue CHHXPOHHBIE ortepaiinil Ajax. BogbMeM /171 ipuMepa cieayro-
AT KOJI:

function now() {
return 21;

}

function later() {
answer = answer * 2;
console.log( "Meaning of life:", answer );

}

var answer = now();

setTimeout( later, 1000 ); // Meaning of life: 42

ITporpamMma cOCTOUT U3 ABYX OJIOKOB: TOTO, YTO OYIET BHITIOJTHATHCS
cetiuac, v TOro, 9To OyIeT BBIMOJIHAThCS nomom. HaBepHoe, BbI 1 caMut
MOHMMAeTe, YTO 9TO 3a OJI0KH, HO YTOOBI He 0CTaBAIOCHh HA MAJICHIINX
COMHEHUI:

Ceiiuac:

function now() {
return 21;

}
function later() { .. }

var answer = now();

setTimeout( later, 1000 );

IToTom:

answer = answer * 2;
console.log( "Meaning of life:", answer );

Brok «ceiiuacy BbIIOMHSETCS HEMETIEHHO, KaK TOJIbKO BbI 3aILyCKa-
ere cBoto porpammy. Ho setTimeout (. .) Takske HACTpauBaeT COObITHE
(TaiimM-ayT), KOTOPOE OJKHO TPOM3ONTH B OYAYIEM, TaK 4TO CO/EP-



22 Mnasa 1. ACMHXPOHHOCTb: ceryac 1 NOTOM

suMoe (pyHKImu later () Gyaer BbinosHeHo nosauee (uepes 1000 mri-
JIUCEKYHI).

Kaxxnpiii pas, korza Bl yIakoBbiBaeTe (pparMeHT Kojia B (PyHKITUIO
U yKa3bIBaeTe, 4TO OHA JOJIKHA OBITh BBIIIOJTHEHA TI0 HEKOTOPOMY CO-
ObITHIO (TaiiMep, MEJTYOK MBIIIBIO, OTBET Ajax M T. JI.), BbI CO3/IaeTe
B CBOEM Kojie OJIOK «nomom», a ClieloBaTeIbHO, BBOAUTE aCHHXPOH-
HOCTB B CBOIO TIPOTPAMMY.

ACHMHXPOHHDbIN BbIBOA B KOHCOJ1b

He cymecrByer HuKakux crenudukannii win Habopos TpeboBaHMiA,
oIpeesIAIoNINX, Kak paboTaloT METO/bI console. *, — O(UIIMATBLHO
OHU He SIBJISIIOTCS YacThio JavaScript, a gobasiisitorest B JS yrpasiisi-
IOIIEeN CPeIoif.

A 3HaunT, pasHbie Opay3epsl U CPeIbl | S 1efiCTBYIOT TaK, Kak CYUTAIOT
HY>KHBIM, UTO WHOT/IA TPUBO/IUT K HEOKMIAHHOMY TIOBEJICHUIO.

B uactHOCTH, 11715t HEKOTOPBIX OPay3epoB U HEKOTOPBIX YCJIOBHIT console.
log( . .) HE BBIBOJIMT TTOJTyYe€HHBIE TaHHbBIE HeMe TeHHo. [Ipeskie Beero,
3TO MOKET POUB0NTH U3-32 TOTO, YTO BBOJI,/BBIBOJ] — OUEHD Me/[JIEHHAST
1 GJIOKMPYIOITAs YacTh MHOTUX Tiporpamm (He TosbKo JS). /l71st Gpay-
3epa MOKeT ObITh GoJIee TIPOU3BOMTENBHO (C TOYKY 3PEHMUST CTPAHUIL/
MOJIb30BATETBCKOTO MHTEP(Eiica) BBITIOJIHSATh KOHCOJbHBIN BBOJI/BbI-
BOJI B (hDOHOBOM PEKKMME, U BbI, BO3BMOKHO, JIaske He OyIeTe Moj03peBaTh
0 HeM.

He comiiikom pactipocTpanenHast, HO BO3MOKHAsI CUTYyallusl, B KOTOPOI
MOJKHO TIOHAOJTIO/IATH 32 OTUM siBJIeHIHEM (HE 13 CaMOT0 KOJIa,  CHAPYIKH ):

var a = {
index: 1

¥

// noTtom

console.log( a ); // ??

// ewe nosgHee
a.index++;
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OGBIYHO MBI OJKHIAEM, YTO OOBEKT a OyzieT 3ahUKCUPOBAH B TOYHBII
MOMEHT BBITIOJIHEHUSI KOMaH/Ibl console.log(..) u OyJer BbIBeEH
pesyJisrat { index: 1}, 4T0ObI B CJIE/IYTOIIEI T KOMaH/IE IIPH BBITIOJTHEHUH
a.index++ U3MEHSJIOCH HEUTO MHOE, YeM BBIBOAMMOE 3HAUYEHUE a.

B GoJbIMHCTBE CIy4aeB MPUBEIEHHBIIN BhIIIIE KOJI, CKOPEE BCETO, BbI-
JIaCT B KOHCOJIb MHCTPYMEHTapust pazpaboTyrKa IpeacTaBaeHne 00b-
€KTa, 4€T0 BbI U ojkuziaete. Ho MOKeT 0Ka3aThes, 4TO TOT jKe KO OyeT
BBITOJIHATBCS B CUTYAI[UK, B KOTOPOI Gpaysep cOuTeT HYKHBIM Iepe-
BECTH KOHCOJIBHBIN BBO/I/BbIBOJI B (DOHOBBIN peskuM. U Tor/1a MOKeT
0Ka3aThCsl, YTO K TOMY BPEMEHH, KOT/Ia Iipe/icTaBIeHe 00bekTa Oy aeT
BBIBOJITHCSI B KOHCOJIb Opay3epa, yBeTNY€eHME a. index++ yiKe IIPOU30-
111J10, 1 6y1_‘[eT BBIBE/ICH Pe3yJIbTaT { index: 2 }.

Ha Bompoc o ToM, TIp1 KaKUX UMEHHO YCJIOBUSAX KOHCOJIBHBIN BBOJ/
BBIBOJI OYZIeT OTJIOKEH U OyaeT Jii BooOIe HabII0aThCsl TaHHbIi
2 deKT, HeBO3MOKHO JIaTh YeTKIil oTBeT. IIpocTo yunThiBaiiTe BO3-
MOZKHY0 aCHHXPOHHOCTb IIPU BBOJIE,/BBIBOJIE B TOM CJIy4ae, €CJIA y Bac
Koraa-HUOY b BOSHUKHYT IPOOJIEMbI € OTJIAIKOI, KOTa 00beKThI ObLIN
U3MEHEHBI YK€ 10ce KOMaHIbl console.log(..), HO 9TU U3MEHEHUS
COBEPIIEHHO HEOKUAAHHO TIPOSBIISIOTCS IIPU BBHIBOJIE.

Ecnu Bbl CTONKHETECH C 3TOW HEYACTON CUTyaUMeN, nydlle BCero
MCMob30BaTh TOYKM MpepbiBaHMs B OTiaadvke ]S, BMECTO TOro
yTO6bI NMOJAraTbCs Ha KOHCOMbHLIN BbiBOA. CneaytoLwmii BapuaHT —
NMPUHYAUTENBHO «3aUKCUPOBATL®» MPEACTAB/IEHNE UHTEPECYHO-
LLiero Bac 0bbekTa, Npeobpa3oBaB ero B CTPOKY (Hanpumep, JSON.
stringify(..)).

Llukn cobbiTuit

Hauny ¢ yrBep:xenns (BO3MOKHO, Jaske yINBUTEIBLHOTO): HECMOTPS
Ha TO YTO BbI OYE€BUIHBIM 0OPA30M UMEJN BO3MOKHOCTD ITHCATh aCUH-
XPOHHBIN Ko JS (Kak B IpuMepe ¢ TaliM-ayTOM, PACCMOTPEHHBIM
BhIIIE), 10 TTocsenHero Bpemeru (ES6) B camom s3bike JavaScript
HUKOT/Ia He OBLJI0 HUKAKOTO BCTPOEHHOTO MOHSITHSI aCHHXPOHHOCTH.
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Yro?! Ho s10 %€ nmonnbiii 6pex? Ha camom gesie 510 yncras npasa.
Cam IBMKOK |S HUKOTIA He /IeJIaJio HUYero, KpoMe BBITIOJTHEHUS O]1-
HOTO 6JI0Ka MPOTrpaMMbl B J1I000#1 KOHKPETHBI MOMEHT BPpeMEHH,
KOTJ[a eMYy 9TO IPUKa3bIBaIH. «EMY npukasbiBasus... KTo nmpukasbi-
BajI? JTO OYeHb BasKHBIII MOMEHT!

JIBizkoK J S He paboTaer B u3osistiinu. OH paGoTaeT BHYTPH YIIPaBJIsi-
IOTIEl CPe/Ibl, KOTOPOT /IJIst GOMBITIMHCTBA Pa3pabOTIMKOB CTAHOBHT-
cs1 0OBIUHBIN BeO-Opaysep. 3a MocjeaHne HeCKOJIbKO JieT (BIPoYeM,
HE TOJIbKO 3a 9TOT NMEPUO) A3BIK JS BBIIIE 3a TPAHUIBI OPay3epoB
B JIDyTHE CPe/Ibl — HATIPUMED, HA CepBePhI — OJIAroIapst TAKUM TeX-
nosorusim, kak Node.js. Bosiee Toro, JavaScript ceiiuac BctpanBaercst
B caMble Pa3Hble YCTPOHCTBA, OT POOOTOB /10 JIAMITOYEK.

Ho y Bcex aTHX cpell ecTh ojiHa XapaKkTepHast 0COOEHHOCTD: Yy HUX
CYIECTBYET MEXaHU3M, KOTOprﬁ 06ecnqu/IBaeT BbIITIOJITHEHHNE HE-
CKOJIBKUX (pparMeHTOB Ballleil IiporpaMMbl, 06paliasch ¢ BbI30BaMu
K ABUDKKY JS 6 pasuvie Momenmol gpemenu. ITOT MEXaHU3M Ha3bIBa-
eTCST UUKIOM COOLLMULL.

Wuave roBopsi, IBUKOK JS cam 110 cebe He oOsaaeT BHYTPEHHUM
YYBCTBOM BPEMEHU, HO OH CTAHOBUTCS CPE/I0 NCITOJHEHUS JIJIST JIIO-
60ro pousBoJbHOTO hparmentTa JS. [lianuposanue «coObITHIT» (BbI-
MoJIHEHNHT (hparMeHToB Koja JS) BCeria OCyIIeCTBISETCS OKPY Kato-
el cpesom.

Wraxk, narpumMep, Korja Bama mporpamma J S BbiaeT 3anpoc Ajax aist
[TOJTyYeHUS JIAHHBIX C CEPBEPA, BbI OIIPE/IeJisieTe KO/l PeAKITNK B (DYHK-
1uu (0OBIYHO Ha3bIBaeMOM (hyHKIIHEH 00paTHOTO BBI30BA, WU TIPOCTO
0OpaTHBIM BBI30BOM), a JABVMIKOK JS rOBOPUT ynpasJsiiolieil cpeje:
«Taxk, st cobUpatch HEHAIOJITO TPUOCTAHOBUTD BBITIOJIHEHIE, HO KOT-
J1a ThI 3aBEPIIHUIITH 0OPabOTKY 9TOTO CETEBOTO 3aMPOCa W MOJTYUHIITh
NaHHbIE, TIOJKATYIICTA, BBI3OBU 80mM 3my (DYHKITUIO>.

Bpaysep HacTpauBaercs st TIPOCITYIIUBAHUS OTBETA OT CETH, ¥ KOT-
J1a y HETO MOSIBATCS JaHHbIe, YT0OBI IepeaTh X IPOrpaMMe, ITaHu-
pyer BoINoJTHEeHUE (DYHKIIMKU 0OPATHOTO BbI30BA, BCTABJISISI €€ B KT
coObITUH. Tak 4TO JKe TaKkoe «IIUKJ COOBITUI» ?
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Craemytomuii GUKTUBHBIN KO MTOMOJKET MPEACTaBUTh CYTh ITUKJIA
COOBITUI Ha KOHIIENTYaJIbHOM YPOBHE:

// “eventLoop® - maccu, paboTawwuini MO NPUHUMUNY O4vepean
// (nepBbM Mpuwen, nepsbiM Bbiwen)

var eventLoop = [ ];

var event;

// npoponxaTb "6eckoHe4Ho"
while (true) {
// oTpaboTaTb "kBaHT"
if (eventLoop.length > 0) {
// nonyu4uTb cnepywuee cobbiTue B oyepenu
event = eventLoop.shift();

// BbHIMONHUTbL cnepylouee cobbiTue

try {
event();
}

catch (err) {
reportError(err);

KoneuHno, 3TOT CHUIIbHO yIIPOIIIEHHBIH MICEBIOKO TOJIBKO JeMOHCTPHU-
PyeT OCHOBHbIE KOHIIENIINU. TeM He MeHee M €ro JI0JIKHO ObITh J10-
CTATOYHO JIJIsI TOHUMAHUS CyTH.

Kak BuanTe, MMeeTcst HelpepbIBHO PabOTAIOIINI ITUKJI, TPEACTaBIeH-
HBIT IIUKJIOM while; Kaxkjaas urepanus 1MKJaIa Ha3bIBAETCSI MUKOM.
B kaxjom TuKe, ecau B o4epeiin OKUAaeT coOBITHE, OHO, COOBITHE,
M3BJICKACTCA 1 BBITIOJHACTCA. DTUMU COOBITUAMU CTAHOBSTCS Balllll
(byHKIIMI 06paTHOTO BHI30BA.

BaskHo 3aMeTHTD, 4TO (DYHKIHS setTimeout(. .) He CTaBUT OOPATHBII
BBI30B B 04epe/b UKJIa coObITHiL. BMecTo aTOro oHa 3amyckaer Taii-
Mep; [0 UCTeYeHNH TaliMepa cpejia IoMeIaeT Balll 0OpaTHBIN BbI30B
B LUKJ COOBITUI, YTOOBI HEKWIT THK B OYyIIeM Hogo0pas ero ajis
BBIIIOJIHEHUSI.
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A ecii B ouepesiu B JAHHBI MOMEHT ysKe HaxoaTcs 20 aeMeHToB?
Bamemy o6patHOMY BBI3OBY MpHIETCS MOA0KAATh. OH CTaBUTCS
B OUY€pe/Ib MOCJIE BCEX OCTATBHBIX — OOBIYHO HE CYIIECTBYET CII0c06a
BBIITHU BIIEpe]] 1 000THATD JAPYTHX B 0U€Pe/In. ITO OOBSICHSIET, TOYEMY
TaiiMepbl setTimeout(..) He TAPAHTUPYIOT M/IEATBHON TOUHOCTH.
@Oynkius rapantTupyet (YIpoleHHo roBopsi), YT0 0OPATHbII BbI30B
He cpaboTaeT do NCcTedeHNsl 33/[aHHOTO BAMHU HHTEPBAJIA, HO 9TO MOKET
IPOU30INTH B 3a/[aHHBIII MOMEHT WJIH TI0CJIe HETO B 3aBICUMOCTH OT
COCTOSTHUST OY€Pe/H COOBITHIA.

JIpyriuMu cioBaMu, Baliia IiporpamMMa 0ObIYHO pasOrBaeTCst Ha MHO-
JKECTBO MEJIKMX OJIOKOB, KOTOPbIE BBITIOJHSIOTCS APYT 3a JAPYTOM
B OYEpEeH IHUKJIa COOBITUI. VI ¢ TEXHUYECKOI TOYKU 3PEHUS B 9TY
OYepeib TaKKe MOTYT TIOTaCTh APYTrHe COOBITHs, He UMEOIINE TIPsi-
MOTO OTHOIIIEHHUS K Balllell ITpOrpaMMe.

MbI yNOMSIHYNM «0 HEAABHErO BPEMEHW», rOBOPS O TOM, Kak crieum-
ukaums ES6 v3meHnna npupoay ynpasieHus ovepeabto LMK
CobbITHIA. B 0CHOBHOM 3TO hopMasnbHash TEXHWYECKas AeTasnb, HO
ES6 Tenepb TOYHO YKa3blBaeT, Kak paboTaeT LMK COBbITUI; 3TO
03HayYaeT, YTo hopMasibHO OH MOoMaJaeT B cchepy AeUCTBUS ABMXK-
ka JS, a He TonbKo ynpasnstoLLei cpeabl. OaHa M3 rMaBHbIX NPUYMH
[N TAaKOro M3MeHeHust — nosieneHne B ES6 obelaHuii (cM. rna-
BY 3), ANS KOTOPbIX HEOBX0AMM NPSMOM, TOUHbLIN KOHTPO/b 3a
onepauusMu NJaHMPOBaHUS odepean LMKa cobbiTuit (Bbi30B
setTimeout(..@) paccMaTpmBaeTca B pasaene «Koonepaums»).

MapannenbHblie NOTOKMU

TepMUHBI «aCUHXPOHHBINY U «MTapaJLJIeTbHBINY 04eHb YaCTO UCTIOTh-
3YIOTCSI KAaK CHHOHUMBI, HO B JICHICTBUTEJIBHOCTU OHU UMEIOT Pa3HbIi
cMbIc. HarmomHro, 4TO CyTh aCHHXPOHHOCTU — YIIPaBJICHUE TIPOMe-
KYTKOM MEKLY «ceiiuacs u «rmotom». [Tapaiennsm o6o3Havaer Bo3-
MO>KHOCTH OJTHOBPEMEHHOTO BbITIOJTHEHUS OTIepaITUii.

Cawmple pacripocTpaHEeHHBIE CPE/ICTBA OPTaHU3AINH TTAPAJIICTHHBIX
BBIUMCIEHUN — npoyeccor 1 nomoxu (threads). ITporecest u oTOKM
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BbIITOJIHAIOTCSA HE3aBUCUMO U MOT'YT BbIIIOJIHATHCA OJJHOBPEMEHHO Ha
Pa3HBIX IIPOIECCOPAX U JaKe€ Ha Pa3HbIX KOMITbIOTEPAX, HO HECKOJIbKO
ITOTOKOB MOT'YT COBMECTHO MCITOJIb30BaTh O6H.IyIO ITaMATDb O/THOTO TIPO-
mecca.

C zipyroii CTOPOHBI, IIMKJI COOBITUI pa3buBaeT CBOIO paboTy Ha 3a1auu
W BBITIOJTHSET UX TIOCIE0BATENbHO, YTO AeIaeT HEBO3MOKHDIM ITapai-
JIEJIBHBII JOCTYT M U3MeHeHust B o01eit mamsi. [Tapasiennsm u mo-
CJIeI0BATEIBHOCTh HE MOTYT COBMECTHO CYIECTBOBATh B (hopMe
BSaHMOHeﬁCTByIOH_[HX ITUKJIOB CO6bITI/Iﬁ B paBHbIX ITIOTOKax.

UepenoBaHne mapaiieJbHBIX TTOTOKOB BBITIOTHEHNUS U YepeIoBaHLe
ACHHXPOHHBIX COOBITHIA IIPOMCXOAUT HA COBEPIIEHHO Pa3HBIX YPOBHSX
JleTaJIN3aIIN.

[Tpumep:

function later() {
answer = answer * 2;
console.log( "Meaning of life:", answer );

}

XoTs Bce cojiep;kuMoe later() 6y/:LeT paccMaTpuBaThCA KaK OIMH
AJIEMEHT OYepe/ IIUKJIa COOBITHIL, B TIOTOKE, B KOTOPOM OYy/IET BbI-
MOJIHATBCS OTOT KO, IPOU30iiaeT Oojiee AecATKa HU3KOYPOBHEBBIX
onepanuii. Harnpumep, 111 KOMaH/Ibl answer = answer * 2 HysKHO Oy1eT
CHayaJla 3arpys3uTh TeKylllee 3HayeHune answer, II0TOM [IOMECTUTh Ky /1a-
TO 2, 3aTEM BBIIIOJIHUTDL YMHOKEHUE, 3aTeM B3ATh PEe3yJbTaT U CHOBA
COXPAHUTD €T0 B answer.

B OlIHOHOTO‘{HOfI cpene HeBaKHO, YTO 9JIEMEHTBI o4epean MOTOKa
ABJIAIOTCA HU3KOYPOBHEBBIMU Oll€PpAllUAMM, ITIOTOMY YTO HUYTO HE
MOJKET IIpEPBATb ITOTOK. Ho B HapaJI]IGJIbHOfI cucreme, B KOTOpOIL/,I
B OlIHOfI IIporpaMme MOT'yT BbIIIOJTHATHCA ABa Pa3HbIX IIOTOKA, JIETKO
MOT'YT BOSHUKHYTbH HEIIPEACKA3yEMbIE ITOCJIEACTBUA.

[Tpumep:
var a = 20;

function foo() {
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a=a+1;

}

function bar() {
a=a*2;

}

// ajax(..) - npousBonbHas ¢yHKUMA Ajax M3 6ubIMOTEKU
ajax( "http://some.url.1", foo );
ajax( "http://some.url.2", bar );

[Ipu ogHOMIOTOUHOM TIOBeZIeHUU B JavaScript, ecyin foo() BBITIOJIHSI-
eTcs nepen bar(), B pe3yJbTaTe a 6yz[eT co/iepsKaTh 42, a ecau bar()
BBITIOJIHSETCS Tiepest foo( ), TO pe3yabraT OyAeT paBeH 41.

Ho eciiu cobbiTus JS, COBMECTHO MCIOJIB3YIOIINE OHH JaHHbIE, Bbi-
MOJIHSIOTCS apaJlJIeIbHO, TPOOJIEMbI CTAHOBSITCSI HAMHOTO OoJiee
KoBapHBIMU. Bo3bMeM nBa crimicka 3a1a4 U3 MCEBIOKOAA KaK TTOTOKH,
KOTOPbIE MOT'YT BBIIIOJIHATD KO/ foo() U bar() COOTBETCTBEHHO, U I10-
CMOTPHM, YTO TTPOU3OMIET, €CJIV OHU BBITIOJHSAIOTCS POBHO B OJTHO U TO
JKe BpeMs:.

[Torok 1 (X 1Y — BpeMenHble 061aCTH HaMITH):

foo():
a. 3arpysuTb 3HaveHune a’ B X
b. coxpanute 1" B Y’
c. cnoxutb "X u "Y', coxpaHuTb pe3ynbTaT B X
d. coxpaHuTb 3HayeHue X B "a’

ITorox 2 (X u'Y — BpeMeHHbIe 00JIaCTH AMSITH ):

bar():
a. 3arpysuTb 3HayeHue "a B X
b. coxpauutb “2° B Y’
Cc. nepeMHoxuTb X M "Y', coxpaHuTb pe3ynbTtaT B X
d

COXpaHUTb 3HayeHue "X B "a

Temepb MpeAIONOKUM, UTO IBA MTOTOKA BBITIOJHSIIOTCS I€ICTBUTEIb-
HO napaJiiejibHO. Bbl yike 3amerusin npobsemy, Bepro? OHu uc-
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oJb3y10T 0b1acTr 0011eit naMsitt X 1Y /17151 CBOMX IIPOMESKY TOYHBIX
oTiepanuii.

Kakoii pesysibraT Oy/1eT COXpaHeH B a, eCJIH Oleparun OYyayT BbIIOJ-
HATHCS B CIIEYIONIEM TTOPSIIKE?

la (3arpysuTb 3HayeHue "a B X ==> "20")

2a (3arpy3uTb 3HayveHue "a B X' ==> "207)

1b (coxpaHutb 1" B 'Y ==> "1")

2b (coxpaHuTtb 2 B 'Y’ ==> "27)

1c (cnoxuTb "X M "Y', cOXpaHuUTb pesynbTaT B X ==> "227)

1d (coxpaHuTb 3HayveHue "X B ~a’ ==> "227)

2c (nepemMHOXUTb “X* ¥ "Y', COXpaHUTb pe3ynbTaT B X ==> "44")
2d (coxpaHuWTb 3HayveHne "X B ~a’ ==> "447)

3uavenue a OyzieT paBHO 44. A KaK HACYET TAKOTO MOPSITKA?

la (3arpy3uTb 3HayveHne "a B X' ==> "20")

2a (3arpy3uTb 3HayveHue "a B X ==> "207)

2b (coxpaHutb "2 B 'Y’ ==> "27)

1b (coxpaHutb “1° B 'Y ==> "1")

2c  (nepemMHOXMTb “X* ¥ "Y', COXpaHUTb pe3ynbTaT B X ==> "20")
1c (cnoxutb "X ¥ "Y', cOXpaHUTb pe3ynbTaT B X ==> "217)

1d (coxpaHuWTb 3HayveHne "X B ~a’ ==> "217)

2d (coxpaHuWTb 3HayveHue "X B ~a’ ==> "217)

Ha sToT pa3 3HaueHue a Oyjer paBHO 21.

VTak, MHOTOIIOTOYHOE TIPOTPAMMHUPOBAHIE MOKET OBITH OUEHB CJIOK-
HBIM, TIOTOMY 9TO €CJIM BBI HE TPeITpUMeTe CIeNNaabHBIX Mep s
peI0TBPAIIeH IS TOO0OHBIX MTPEPLIBAHIIT/9e€PeI0BAHII, BO3ZMOKHO
O4YeHb CTPaHHOE HeJeTEPMUHUPOBAHHOE MTOBE/IEHNE, KOTOPOE YacTo
coszaer IpobJIeMBL

B JavaScript coBMecTHOe MCTI0/Ib30BaHKe JaHHBIX Pa3HBIMU ITOTOKA-
MU HEBO3MOJKHO, YTO O3HAYAET, YTO 5TOT YPOBEHb HEETEPMUHU3MA
He cosaact 1npobaeM. Ho 910 He o3Hauaert, uTo nosejgeHue JS Beeraa
JleTePMUHUPOBAHO. BerioMHUTE TIPEAbIAYIINI ITPUMEP, B KOTOPOM
OTHOCUTEJIbHBIN TTOPSAIOK foo() U bar() MOT TPUBOJIUTH K JIBYM pa3-
HBIM pe3yasraTaM (41 Uin 42).
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Bo3MOXHO, 3TO ellle HEoUEBUAHO, HO HEAETEPMUHU3M He BCeraa
nnox. MHorga oH obxoanTca 6e3 nocneacTsuii, MHOrAa BBOAUTCS
HaMepeHHO. B 3Toi 1 crieaytowmx rnaBax BaMm BCTPETATCS Apyrue
npuMeps!.

BbinosiHeHue A0 3aBepLueHus

W3-3a ogHOMOTOYHOTO XapakTepa JavaScript Koi BHYTpU (DYHKITHI
foo() (1 bar()) BBITIOJHIETCSA ATOMAPHO; 3TO O3HAYAET, YTO MOCJTE
TOTO, Kak (DyHKIHS foo() HAUHET BBIMIOJHITHCS, BECh €€ KO/ OyIeT
3aBepIIeH JI0 TOTO, Kak Oy/IeT BBIIOJIHEH KaKoii-1b0 Ko bar (), U Ha-
060pOT. ITO MOBE/ICHIE HAZBIBACTCS BbINOIHEHUEM 00 3A6EPUEHUS
(run-to-completion). Cob6cTBeHHO, CEMAHTHKA BBITTOJTHEHHS 10 3a-
BEpILIEHUS CTAHOBUTCS 6oJiee OueBUIHOM, Korja foo() u bar() couep-
sKaT OOJIbIIE KO/IA:

var a = 1;
var b = 2;

function foo() {

a++;
b=>b* a;
a=>b+ 3;

b

function bar() {
b--;
a =8+ b;
b =a*2;

}

// ajax(..) - npousBonbHasa ¢yHkUMA Ajax M3 6ubnMoTeku
ajax( "http://some.url.1", foo );
ajax( "http://some.url.2", bar );

[TockonbKy foo() HEe MOXKET IMPepPbIBAThCS bar(), a bar() HEe MOXKeET
npepbIBaThCA foo (), Y 9TOU TPOTPAMMBbI €CTh TOJIBKO JIBa BO3MOKHBIX
pe3yJbTaTa B 3aBUCUMOCTH OT TOTO, Kakad U3 PyHKITUH 3ayCTUTCS
rnepBoil. Ecau npucyTcTByeT MHOTOTIOTOYHOE BBITIOJHEHNE, a OT/Eb-



BbinonHeHve go 3aBepLlieHna 31

HbIe KOMaH/bI B foo() U bar() 4epeayroTcs, KOINYECTBO BO3MOKHbBIX
Pe3yJIbTaTOB 3HAUUTETHHO BO3pacTaeT!

Biok 1 gBisieTcss CHHXPOHHBIM (BBITIOJIHAETCS celiuac), HO OJIOKM 2
1 3 aCMHXPOHHBI (BBITTOJIHAIOTCS 10MOM); 9TO 0O3HAYAET, UYTO UX BBI-
noJiHeHue Oy/IeT pa3/ieleHO BpEMEHHBIM HHTEPBAJIOM.

biok 1:
var a = 1;
var b = 2;

Baox 2 (foo()):

a++;
b=Db%* a;
a=>b+ 3;
Baox 3 (bar()):
b--;

a =8+ b;

b =a* 2;

ITpu BbIOMHEHUN GJIOKOB 2 U 3 IEPBBIM MOYKET 0Ka3aThCs JI0OO0M
13 9TUX GJIOKOB, TI09TOMY Y IIPOTPAMMbI €CTh JiBa BO3MOKHbBIX pe-
3yJIbTaTa:

Pesymsrat 1:

var a = 1;
var b = 2;

// foo()
a+t+;

b =>b%* a;
a=>b+ 3;

// bar()
b--;

a =8+ b;
b =a*2;
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a; // 11
b; // 22

Pesynsrat 2:

var a = 1;
var b 2;

// bar()

El

a; // 183
b; // 180

/lBa pesysibTaTta pu BbITIOJIHEHUM O/HOTO Koza? Hemerepmunusm!
Ho on nposiBiisiercs Ha ypoBHe ynopsigouerns GyHKImii (COObITHIT),
a He Ha YPOBHE yTOPSI04eHNs KOMaH L (M1 /lake Ha YPOBHE YIOps-
JIOUEHUST BbIPaKEHUI), KaK B cJiydae MOTOKOB. MIHaue TOBOPS, BbI-
noJiHenue 6oJiee IETEPMUHIPOBAHO, YEM B CITydYae C TIOTOKAMH.

[IpumennTETHHO K TIOBEACHUIO JavaScript aTOT HeJIeTEPMUHU3M YTI0-
panodernss GyHKIUN OTHOCUTCS K CTAHAAPTHOMY COCTMOSIHUIO 20HKU
(dyHnkiuu foo() u bar() CJOBHO COPEBHYIOTCS JIPYT C JPYTOM 32
MPaBO 3aIlyCTUTHCS TIEPBOIT). A KOHKPETHO COCTOSIHUE TOHKH IPO-
SIBJISIETCS B TOM, UTO Bbl HE MOJKeTe 3apaHee Ha/lesKHO IIpe/icKa3aTh
3HAUYeHUs a u b.

Ecnum 661 B JS cywecTBoBana yHkumsi, He obnaaarowlas noseae-
HWEM BbIMOSIHEHMS A0 3aBepLUEeHNs, TO BO3MOXHbIX pe3y/bTaToB
661110 661 HAMHOMO 60sbLLE, HE Tak M? Oka3sbiBaeTcs, B ES6 Takas
yHKUMsa nosiBunack (cM. rnasy 4), HO Noka He 6ecnokoiTecs —
Mbl elLle BEpHEMCS K 3Toi TeMe!
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MapannenbHoe BbiNOJIHEHHUE

ITpeacrasbre caiiT co CHNMCKOM OOHOBJIEHUI (HAIpUMeEp, MOCTaBKU
HOBOCTEH COIUATIBHOM CETU ), KOTOPBIE ITOCJIE/IOBATEILHO 3aTPYKAIOTCS
P IIPOKPYTKE CIUCKA TT0JIb30BaTeeM. UToObI Takast (hyHKIIMOHATb-
HOCTB paboTaia IPaBUJIbHO, 10 KPAaHEN Mepe /iBa PA3HBIX «ITPOIECCay
JIOJKHBI BBITIOJTHATHCST 00HO8peMenHo (TO eCTh B MPeiesiax OHOTO
BPEMEHHOTO OKHa, HO He 00513aTeIbHO B OJIUH MOMEHT BPEMEHTH ).

TepMUH «MPOLIECC» 3aK/YEH B KaBblYKM, MOTOMY YTO peyb UAeT
HEe 0 HaCTOSILLMX NPpoLieccax YPOBHS OnepaLMOHHOWM CUCTEMbI B NO-
HUMaHUM KOMMbIOTEPHBIX HAYK. 3TO BUPTYasibHble MPOLEecchl (Un
3aflaumn), NpeacTaBnsioLmMe IOTMYECKM CBSI3aHHble, NocieoBa-
TenbHble Cepuu onepauuit. S UCMOMb3ylo TEPMUH «MpoLecc»
BMECTO «3ajaya», MoTOMY YTO C TOYKM 3peHUs TEPMUHOIOMMM OH
MOAXOAMT MOA OMpeAeNieHnst TeX KOHLEMNUUI, KOTopble paccMa-
TPUBAtOTCS B 3TOM rnaBe.

[TepBbIii «mporecc» pearupyeT Ha COOLITHS onscroll (BbImaBast 3a-
pOCHl Ajax Ha ToJTydeHIe HOBOTO KOHTEHTA ), cpadaThIBAIOIINe TPU
TTPOKPYTKE CTPaHuIIbl. BTOpoii «1porece» mosrydaeT oTBeThl Ajax (i1
perjiepa KOHTEHTa Ha CTPaHULIe).

OueBHIHO, €CJIN TT0JIb30BATEb IIPOKPYUMBAET CTPAHUILY IOCTATOYHO
OBICTPO, 32 BPEMst, HEOOXOMMOE JIJIs1 TIOJTyIeHUS 1 0OPabOTKH IEPBO-
ro oTBeTa, MOryT cpaborarh [Ba 1 GoJee coObITUs onscroll. Takum
06pa3oM, coOBITHsI onscroll u coObITHsT OTBETOB Ajax OyayT cpabaThi-
BATh OCTATOYHO YACTO U YEPEAOBATHCS APYT € APYTOM.

Ilapannenviioe evinoanenue MPOUCXOAUT TOT/IA, KOTIA JBa 1 Oojee
«IIPOIECCay BBITOJIHSIOTCS OJITHOBPEMEHHO B TEUEHUE OJIHOTO MEPUO/IA
BPEMEHU HE3aBUCUMO OT TOTO, BBIITOJIHSIOTCS JIN TTapaJJIEIbHO CO-
CTaBJISIONINE UX OTJ/IeJIbHBbIE OTlepaltuyl (B OJMH MOMEHT BPEMEHU Ha
Pa3HBIX ITPOIECCOPAX MJIH sijipax ). Takum 00pasoM, pedb UIeT O mapai-
JleJTu3Me YPOBHS <IPOIleccoB» (MW YPOBHS 33/1a4), B OTJIMYHE OT
napassesn3Ma ypoBHs oriepaliiii (MMOTOKOB Ha Pa3HbIX IIPOTIECCOPAX).
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MapannensHoe BbIMOSHEHWE TakXXe OTKPbIBAET LOMONHUTENbHbIN
BOMPOC O B3aUMOAEWCTBUM STUX «MPOLIECCOB» APYr C APYroM. Mbl
BEPHEMCS K 3TOM TEME Mo3aHee.

JlaBaiiTe IpencTaBUM KasKIbIN HE3ABUCUMBIH «IIPOIECC» KAK CEPUT0
COOBITHI/OTIepaliuii B 3aJaHHOM BPEMEHHOM OKHe (IIPOKPYTKHU CTpa-
HHUIBI II0JIb30BaTeJIEM B T€UeHNE HECKOJIbKUX CGKYHI[)Z

«IIpomece» 1 (cobbiThs onscroll):

onscroll, 3anpoc
onscroll, 3anpoc
onscroll, 3anpoc
onscroll, 3amnpoc
onscroll, 3anpoc
onscroll, 3anpoc
onscroll, 3anpoc

NoubhwNnR

«IIpomeces» 2 (cobbiThst 0TBETOB Ajax):

oTBeT
oTBeT
oTBeT
oTBeT
oTBeT
oTBeT
oTBeT

NouphwNnR

Briosiie BO3MOKHO, 4TO cOObITHE onscroll U coObITHE OTBeTa Ajax
OKasKyTCSl TOTOBBIMHU K 06paboTKe TOUHO 6 00un momenm. Bosbmem
HATJISIIHOE TIPE/ICTABJICHIE ATUX COOBITHIT Ha BDEMEHHO IKaJIe:

onscroll, 3anpoc 1

onscroll, 3anpoc 2 oTBeT 1
onscroll, 3anpoc 3 oTBeT 2
oTBeT 3

onscroll, 3anpoc 4
onscroll, 3amnpoc
onscroll, 3anpoc 6 oTBeT 4

(%3]
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onscroll, 3amnpoc 7
oTBeT 6
oTBeT 5
oTBeT 7

BermomunTe KOHIIEMIUIO IUKJIA COOBITUMN, IPEACTABIECHHYIO paHee
B 9TOI r1aBe: JS MoskeT 06pabaThBaTh TOILKO OHO COOBITHE 32 Pas,
TaKqTOprBbmdHpOHSOﬁﬂGTﬂH600nSCP011,BanpOCZ,HH6OOTBeT1,
HO OHU He MOTYT MPOU30UTH OYKBATBHO B OH MOMeHT. [IpeacraBb-
Te JIeTell B ITKOJIBHOM CTOJIOBOI — Kak Obl OHU HE TOJITIHAJIKCH Y IBEPET,
UM TIPUJIETCST BBICTPOUTHCST B OUEPE/Ib 110 OHOMY, YTOOBI MOTYUHUTh
CBOI1 00e!

B ouepenu 1ukia cobbITHil YeperoBanne cOObITUI OYeT BbITISIETh
TIPUMEPHO TaK:

onscroll, 3anpoc 1 <--- MNpouecc 1 3anycTuncsa
onscroll, 3anpoc 2

oTBeT 1 <--- Mpouecc 2 3anycTuiacAa
onscroll, 3anpoc 3

oTBeT 2

oTBeT 3

onscroll, 3anpoc 4

onscroll, 3anpoc
onscroll, 3anpoc 6

%]

oTBeT 4
onscroll, 3amnpoc 7 <--- Mpouecc 1 3aBepwunnaca
oTBeT 6
oTeBeT 5
oTBeT 7 <--- Mpouecc 2 3aBepuwunsnca

«IIporeces» 1 u «mporteccs 2 BBITTOTHAIOTCS TTAPAJIeabHO (Ha yPOBHE
3aj1a4), HO X OT/IeJIbHbIe COOBITHS B OUepe I MK 3a1a4 0TpabaThl-
BalOTCS MOCAEI0BATETHHO. A BBl 3aMETHJIN, YTO OTBET 6 M OTBET 5
BBIOMBAIOTCS U3 OKUIAEMOTO HOPSIIKa?

OHOIOTOYHBIN UK/ COOBITHI — OJHO U3 BbIPAKEHUI KOHIICIII[UI
MapaJIETbHOTO BBITOJHEHUS! (KOHEUHO, CYIIECTBYIOT U JPYTUE; Mbl
BepHEMCSH K 9TOU TeMe TI03/IHee).
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OTcyTCTBME B3aMMOAEUCTBUN

[Tpu mapajieIbHOM YepeOBAaHUH OTEpannii/cOOBITUI ABYX WJIH
GoJiee «IIPOIECCOB» B OIHOI IIPOrpaMMe OHKM MOTYT U HE B3aUMO/Ieii-
CTBOBATD JPYT C IPYTOM, €CJIU 3a/1a4U He CBsI3aHbl. Eciu onu ne e3au-
Modeticmeyiom, mo HedemepMUHU3M 6NOJIHE NPUEMILEM.

[Tpumep:
var res = {};

function foo(results) {
res.foo = results;

function bar(results) {
res.bar = results;

// ajax(..) - npousBonbHasa ¢yHkUMA Ajax M3 6ubnMoTeku
ajax( "http://some.url.1", foo );
ajax( "http://some.url.2", bar );

foo() m bar() — ABa mMapalJIeIbHBIX «IIPOIECCa», U TMMOPAIOK UX 3a-
IycKa He JleTepMuHUpoBaH. Ho riporpamma cripoekTupoBaHa Tak, 4To
HOPSI0K UX 3aIlyCKa HEBayKeH, IOTOMY YTO OHM PabOTAIOT HE3aBUCH-
MO, a CJIeJIOBATEJIbHO, UM He3a4eM B3auMO/IeiCTBOBATD JIPYT C JIPYTOM.

OmubKY CUTyalliy TOHKU He BO3HHMKAET, TIOTOMY YTO KOJ BCerja
OyzeT paboTrarh MPAaBUILHO HE3aBUCHMO OT MOPSI/IKA 3aITyCKa.

B3anMmopgeuncreus

Yare mapasiiebHble «ITPOTIECCHI» BCE JKe B3aNMOEHCTBYIOT BCJIE-
cTBUE HEOOXOAUMOCTH, KOCBEHHO 4epe3 001aCcTh BUAMMOCTU U/WIN
DOM. Ecau ke Takue B3auMOJeHCTBUSA BO3HUKAIOT, HEOOXOUMO
KOOPAWHUPOBATH UX JIJIsI TIPEOTBPAIIEHNs] COCTOSIHUS TOHKH, KaK
YIIOMUHAJIOCH BBITIIE.
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[IpocToii mpuMep ABYX mapaylyIeTbHBIX «ITPOIIECCOBY, B3AMMOIEHCTBY-
IOIIMX U3-32 HESIBHOTO TIOPSI/IKA AKTUBU3AIIUU, KOTOPBII HAPYIIAETCS
8 0MOENLHBIX CAYUAAX:

var res = [];

function response(data) {
res.push( data );
}

// ajax(..) - npousBonbHasa ¢yHKUMA Ajax M3 6ubAMOTEKU
ajax( "http://some.url.1", response );
ajax( "http://some.url.2", response );

[TapannenpHbIe «Mpollecchl» — /ABa BBI30BA response(), KOTOPbIE
Oy/IyT BbIIaHbI 117151 00paboTKK 0TBeTOB Ajax. OHM MOTYT IPOUCXOIUTD
B J1I000M MOPSIIKE.

[Ipenronoxum, 4To res[@] COMEPKUT Pe3yJIbTaThl BbI3oBa "http://
some.url.1", a res[1] — pe3yJibTaThbl BbI30Ba "http://some.url.2".
WNHorna aTo Tak, HO UHOT/IA OHU MEHSIOTCSI MECTaMU B 3aBUCUMOCTHU
OT TOTO, KaKO¥ BBI30B 3aBepIUATCS TIepBBIM. CyIIiecTByeT 10CTaTOYHO
BBICOKAsI BEPOSITHOCTH TOTO, YTO HEJETEPMUHU3M CO3/IaCT OIMHOKY
13-3a COCTOSIHUS TOHKH.

ByabTe UCKNIOUUTENBHO OCTOPOXHBI C MPEANONOKEHUSIMU, KOTO-
pble MOryT enaTtbcsl B MoA0bHbIX cuTyaumsix. Hanpumep, paspa-
60TUMK BMOSIHE MOXET 3aMeTWUTb, YTo "http://some.url.2"
BCeraa OTBeYaeT HaMHOro MeaneHHee, YyeM "http://some.
url.1", — BO3MOXHO, M3-3a BbIMNOSIHSIEMbIX 3a4ay (Hanpumep,
ofHa obpallaetcs k 6a3e AaHHbIX, @ Apyrasi IpoCTO YMTAET CTa-
TUYeckuin cain), Tak 4YTo HabnoaaeMblii NOPSAOK Ha NepBbIi
B3N/ BCeraa coBnafaeT c oxuaaeMbiM. [axe ecnv oba 3anpoca
MOCTYNatoT Ha OAWH CepBep U CEpBEP HAMEPEHHO BbIAAET OTBETHI
B OMNpeAeneHHOM NopsiaKe, HET HUKaKUX peasbHbIX rapaHTui Toro,
YTO OTBETHI MOCTYNAT 6pay3epy B TOM Xe Nopsiake.

I/ITaK, JIJIA pelIeHun:A HpO6JI€‘MI)I C COCTOAHMNEM 'OHKH MOKHO KOOPAU-
HHUPOBATb IOPAIOK BSaHMOﬂeﬁCTBHﬁZ
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var res = [];

function response(data) {
if (data.url == "http://some.url.1") {
res[@] = data;

}

else if (data.url == "http://some.url.2") {
res[1] = data;

}

}

// ajax(..) - npousBonbHasa ¢yHKUMA Ajax M3 6ubIMOTEKU
ajax( "http://some.url.1", response );
ajax( "http://some.url.2", response );

HesaBucumo ot Toro, Kakoii 0TBeT AjaX BEpHETCS 1TEPBBIM, Mbl aHa-
JIM3UPYyeM 3HaueHue data.url (ecim, KOHEYHO, OH OBLIT BO3BpalleH
cepBepoM!) /I OTIpeiesIeHns TOTO, KaKylo TIO3UITUIO JAHHBIE OTBETA
JIOJIKHbBI 3aHNMaTh B MAaCCHUBE res. res[0] Bcerja COAep/KUT pe3yJibra-
TbI "http://some.url.1", a res[1] Bcerjfa COAEPKUT Pe3yJabTaTbl
"http://some.url.2". IIpocTag KOOpAMHAIIMA YCTPAHSET HEJIETEPMU-
HU3M COCTOSTHUSI TOHKH.

Paccysknenus B aToil cuTyaluu NpUMEHUMBI B TOM CJiydae, eciu
HECKOJIbKO MapaJlJieJIbHbIX BBI30BOB (DYHKIUI B3aMMO/IEMCTBYIOT
IPYT ¢ IpyroM uepes obiryio Mogeab DOM — Hampumep, oauH 006-
HOBJISIET COAEPKUMOE <div>, a APYroil 0OHOBJIAET CTUJIb WU aTPH-
6y THI <div> (Harmpumep, uToObI sreMeHT DOM cTaHOBUIICS BUAUMBIM
TP TIOSBJIEHNN B HEM KoHTeHTAa). Beposatno, anement DOM ne
JOJIKEH OBITH BUJMMBIM, [IOKA B HEM IIOSIBUTCS KOHTEHT, TaK 4TO
KOOPAMHAIUSA JJOJKHA TADAHTUPOBATD MTPaBUIbHBIN TTOPSAI0K B3au-
MOJIECTBUI.

Hexotopsle ciienapun napasienanama Beerja (a He ToabKo uHorzal)
JoMatoTest 6e3 KoopArHAIMK B3aumoieiictBuil. [Ipumep:

var a, b;

function foo(x) {
a=x* 2;
baz();
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}

function bar(y) {
b=y*2;
baz();

}

function baz() {
console.log(a + b);

}

// ajax(..) - npousBonbHas ¢yHKUMA Ajax M3 6ubIMOTEKU
ajax( "http://some.url.1", foo );
ajax( "http://some.url.2", bar );

B aToM nprMepe He3aBUCHMO OT TOTO, cpadOTaEeT JIU IEPBOii (DYHKITHS
foo() uau bar(), 9TO BCerja IIpUBEAET K CJAUIIKOM paHHEMY Cpa6aTb1—
BaHMIO baz() (ITOCKOJIbKY a MJIH b Bee etrie Oy/IeT cojiepKaTh undefined),
HO BTOPOIi BBI30B baz() cpaboTaet, MOCKOJIbKY 00a 3HAYEHUS a 1 b
OyIyT MOCTYITHBI.

Cy1iecTBYIOT pa3Hble CriocoObI paspelnerns Takux curyaruii. Oxanu
MIPOCTO BapUAHT BBITJIAUT TaK:

var a, b;

function foo(x) {

a =x* 2;
if (a && b) {
baz();
}
}
function bar(y) {
b=y*2;
if (a & b) {
baz();
}

}

function baz() {
console.log( a + b );

}
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// ajax(..) - npousBonbHas ¢yHKUMA Ajax M3 6ubIMOTEKU
ajax( "http://some.url.1", foo );
ajax( "http://some.url.2", bar );

YcnoBHag KOHCTPYKIMSA if (a&&b), B KOTOPYIO 3aKJII0UYEH BbI30B baz(),
TPaAUIIMOHHO HA3bIBAETCS WLII030M: MBI HE YBEPEHBI, B KAKOM ITOPSI/L-
Ke MOCTYIIST 3HAYEHUS a U b, HO 0KUIAeM TTOSIBJIEHHsT 000UX 3HAYEHUI,
TIpeXie 9eM OTKPBIBATH IMITI03 (BBI3BIBATD baz()).

[pyras cutyarus mapaiaiebHbIX B3aUMOIEUCTBUM, KOTOpas TOXKe
BCTpeYaeTCs Ha TPaKTHUKe, MHOT/Ia Ha3biBaeTcs 20HKou (Tace), XOTs
npasuibHee ObLI0 ObI HaszBaTh ee saueaxoi (latch). Jlns nee xapak-
TEPHO TIOBe/IEHUE «MTOOEKAAET TOJIBKO TOT, KTO MPUIIEJ TEPBBHIM»>.
31ech HeJIeTEPMUHN3M TIPUEMJIEM; BbI SIBHO YKa3bIBAETE, UTO «TOHKA»
K (OMHUIITHON TIPSIMOI U €JIMHCTBEHHBIN TT0OEINTEH — HOPMaJIbHOE
SBJICHUE.

Pacemorpum caeayioniuii (HepaboTarommii) KoI:

var a;

function foo(x) {

a=x*2;
baz();

b

function bar(x) {
a=x/ 2;
baz();

function baz() {
console.log( a );

// ajax(..) - npousBonbHasa ¢yHKUMA Ajax M3 6ubnMoTeku
ajax( "http://some.url.1", foo );
ajax( "http://some.url.2", bar );

Kaxoit 661 13 BbI30BOB (foo() WK bar()) Hi cpaboTasl MOCTEIHIIM,
OH 3aM€eHUT 3HAYEHNE a, TPUCBOEHHOE IPYTUM BbI3oBOM. Ho Tipu aTOM
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OH TaKXe Hpony6ﬂupyeT BBI3OB baz() (UTO, CKOpee Bcero, HesKea-
TEJIbHO).

Takum 06pa3oM, B3aUMO/IEICTBIE MOKHO KOOPAUHUPOBATD TPOCTOM
3aIeJTKOM, YTOOBI TIPOXOINIT TOJIBKO MEPBbIiT BBI3OB:

var a;

function foo(x) {

if (la) {
a=x* 2;
baz();
b
b
function bar(x) {
if (la) {
a=x/ 2;
baz();
b

}

function baz() {
console.log( a );

}

// ajax(..) - npousBonbHas ¢yHKUMA Ajax M3 6ubIMOTEKU
ajax( "http://some.url.1", foo );
ajax( "http://some.url.2", bar );

YenoBue if (!a) mporrycKaeT TOJIbKO MEPBbIN 13 BBI3OBOB foo() Win
bar(), a BTOpPOI BbI30B (@ Ha caMOM J[eJie U BCe TocIeayonie) Oyaer
MPOUTHOPUPOBAH. 32 BTOPOE MECTO HArPaJIbl He T0JIaraeTcs!

Bo BCcex nepeuncneHHbIX cLeHapusax Mbl UCMONb3yeM riobanbHble
nepeMeHHble NpOoCTO A8 AEMOHCTpaLmMK, HO B 060CHOBaHUW HET
Huyero, 4yto 66l TpeboBano nx NpuMeHeHus. MNMoka yHKuuK, 0 Ko-
TOpbIX MAET peyb, MOryT 06paTUTLCS K NepeMeHHbIM (Yepes 06-
NnacTb BUAMMOCTM), OHM B6yayT paboTaTb Tak, Kak MOSIOXEHO.
EAMHCTBEHHBIN O4eBMAHBIN HEOCTaTOK 3TOW (POPMbI KOOPAMHALMM
napannenbHOro BbINOHEHWUS — 3aBUCUMOCTb OT MepeMeHHbIX
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C NeKcuyecKoii 06nacTbio BUAUMOCTH (CM. KHUry «O6nacTb BUAK-
MOCTY M 3aMblKaHWs» 3TOW Cepyn) UK rnobanbHbIX NePEMEHHBIX,
Kak B 3TUX MpuMepax. B Heckonbkux 6amxaniumx rnaeax 6yayTt
npeacTaBneHbl Apyrie cnocobbl KOoOpAMHaLMKM, HaMHOro 6onee
«YUCTbIE®» B 3TOM OTHOLLEHMM.

Koonepauus

[Ipyroe BbIpaxkeHre KOOPIUHAIINY TaPaJJIeIbHOTO BBITTOJTHEHUS Ha-
3BIBAETCSI KOONEPAMUBHLIM NAPALILETIbHbIM 8binoanenuem. B Hem oc-
HOBHOE BHUMaHHe 0OpallleHO He Ha OPraHu3allnio B3auMOIENCTBUIA
4epes COBMECTHBIN JIOCTYTI K 3HAYEHUSAM B 00JIACTSIX BUANMOCTH (XOT,
pasymeetcs, TaKkas BO3MOKHOCTD ocTaeTcs ). OCHOBHaL 11eJIb — B3SITh
MPOIOJIKUTENBHBIN «IIPOIecc» U pa3OUTh ero Ha (hasbl, UK TTAKeTH,
4TOOBI Y IPYTUX MAPAJIIETBHBIX «IIPOIECCOB» ObLITa BOZMOKHOCTD
BCTaBUTDb CBOU OTEPAINHU B OUEPE/Ib IIUKJIA COOBITHI.

B kauecTBe nmpumMepa BozbMeM 00pabOTYMK OTBETOB Ajax, KOTOPBIi
10JKeH 00paboTaTh AJIMHHBIN CIIMCOK PE3yJIbTaToB /st IPeodpaso-
BaHMsI 3HAYEHUI. Mbl uCIIOJIb3yeM Array#map(..), 4TOObI KO/ ObLI
KOpoue:

var res = [];
// “response(..)  nony4yaeT MaccuB pe3y/nbTaToOB OT Bbi3oBa Ajax
function response(data) {
// BobaBUTb B CyWweCcTBYWWWA MAacCUB ~res’
res = res.concat(
// co3paTb HOBbIA NMpeobpa3oBaHHbI MaccuB
// € yhABoeHuMeM BcCex 3Ha4veHuin " data’
data.map( function(val){
return val * 2;
)
)

// ajax(..) - npousBonbHasa ¢yHKUMA Ajax M3 6ubIMOTEKU
ajax( "http://some.url.1", response );
ajax( "http://some.url.2", response );



I'Iapanneanoe BbIMNOTHEHNE 43

Ecsm "http://some.url.1" MOJyYUT CBOM PE3YJIBTATHI IEPBBIM, TO BECh
CIUCOK Oy/ieT 0ToOpakeH Ha res OJJHOBpeMeHHO. Eciin pasmep crincka
He IPEBBIIIAET HECKOJIbKUX THICAY 3aIlKCeil, 0OBIYHO 9TO HE CO3LAECT
npo6sem. Ho st crivcka, poryctum, ¢ 10 MusimoHaMu 3anmceil Bbi-
MOJIHEHE MOJKET 3aHSTh HEKOTOPOoe BpeMs (HECKOJIbKO CEKYH/I Ha
MOII[HOM HOYTOYKe, HAMHOT'O GOJIbIIIe Ha MOOUJIBHOM YCTPOMCTBE U T. /1. ).

[Toka Takue «IpoIecchl» BBITIOIHSIOTCS, HA CTPAHUIIE HE MOKET MPO-
UCXOAUTh HUYEro APYroro: HU APYIUX BBI30BOB response(..), HA
0OHOBJIEHUI TI0JIb30BATENIbCKOr0 UHTEpdEiica, HI JaKe M0Jb30Ba-
TEJILCKUX COOBITUI BPO/Ie TPOKPYTKH, BBOJIA C KIIAaBUATYPbI, HAKaTHI
KHOIIOK M T. . Bce 2T0 10BOJIBHO HETTPUSITHO.

Yro06bl CO3/1aTh MAPAJLIETbHYIO CHCTEMY ¢ G0Jiee BBICOKUM YPOBHEM
KOOTIepaliuu, KoTopasi BeJeT ceOst He CTOJIb STOUCTUYHO U He 3a01Ba-
eT ouepe/Ib UK COOBITHIT, BB MOKeTe 00pabaThiBaTh 3TH PE3yJIbTa-
Tl ACHHXPOHHBIMY TTakeTaMu. [Tocire Kakaoro makera yrpaBJieHue
OyzeT BO3BPAIIATHCS IUKJIY COOBITHIL, 4TOOBI MOTJIM TIPOU3OUTH
APYTHE OKUAAIOIINE COOBITHUSL.

Ouenb IIPOCTOE pelIcHueE:

var res = [];

// “response(..)  nony4aeT MaccuB pe3y/nbTaTOB OT Bbil30oBa Ajax
function response(data) {

// DaHHble 6ynyT obpabaTbhiBaTbcs no 1000 3anuceit

var chunk = data.splice( 0, 1000 );

// BobaBneHve B CywecTBYWWMUIA MaccuB res’
res = res.concat(
// co3paHue HoBOro npeobpasoBaHHOrO MaccuBa
// € yhABoeHuMeM Bcex 3HauveHuin ~chunk’
chunk.map( function(val){
return val * 2;
)
)s

// ocTanucb [aHHble ana obpaboTku?
if (data.length > @) {
// aCMHXpOHHOE NNaHWpOBaHWe cleaykWwero nakeTa
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setTimeout( function(){
response( data );

Y, 0);
}

// ajax(..) - npousBonbHas ¢yHKUMA Ajax M3 6ubAMOTEKU
ajax( "http://some.url.1", response );
ajax( "http://some.url.2", response );

Ha6op gannbix ob6pabaTbiaeTcs 6JI0KaMU ¢ MAKCHMAJIbHBIM PA3MEPOM
1000 asemenToB. TakuM 06Pa3OM CO3MAETCST «ITPOIECCY ¢ KOPOTKUM
BpPEMEHEeM BBITIOJTHEHM (IIYCTb JIaske 3TO 03HAYAET MHOTO ITOCTIEYI0-
IIUX «ITPOIIECCOB» ), TAaK KaK YepepoBaHie COOBITHIT B OUepein KA
COOBITUI CYIIECTBEHHO YJIYUIIUT CKOPOCTh OTKINKA (OBICTPO/IET-
CTBUE) calTa,/TPUIOKEHUS.

Koneutno, mopsiiok Bcex aTUX «IIPOIECCOB» He KOOPAUHUPYETCS Ha
YPOBHE B3aMMOJICHCTBHIL, TAK YTO MOPSIZIOK PE3YJIBTATOB B res OyaeT
HelpeacKkasyeMbiM. Eciin BaMm motpebyeTcst yIopsIounThb JaHHbIe,
He0OX0MMO UCIIOIb30BATh IIPUEMbI B3AUMOACHCTBUS BPOJE TEX, UTO
OBLIN OIUCAHBI BBIIIE, — WX T€, KOTOPbIE OYAYT PACCMOTPEHBI B ITO-
CTIeAYIONTNX TJIaBaX KHUTH.

[l acMHXPOHHOTO TIJIAHWPOBAHNS MCTIOJIb3yeTCs BBI3OB setTime-
out(..0) (hack), KOTOPBIH, IO CyTH, O3HAYAET «IIOMECTUTD ITY PyHK-
M0 B KOHEI[ TEKYIIei Ouepe/In UK COOBITUI».

setTimeout(..0) ¢dopManbHO He BCTaBNSET 3/IEMEHT MpPsSIMO
B ouYepeab Lykia cobbliTuin. TaliMep BCTaBUT COBbITME NpU cledy-
foLlert BO3MOXHOCTW. Hanpumep, Anst AByX nocrieaoBaTesbHbIX
BbI30BOB setTimeout(..0) 06paboTka CTPOro B Nopsiake Bbi30Ba
He rapaHTMpyeTCs, MO3TOMY B HEKOTOPbIX CUTyauumsx (HanpuMep,
rpv 3amMeaneHnn TaiMepa) NopsiAoK Takmx COBbITUI Henpeacka-
3yeM. B Node.js cywiecTByeT aHanormyHoe pelieHne process.
nextTick(..). Kakum 6bl yaobHbiM (a 06bl4HO 1 6onee npowms-
BOAUTENBHBIM) OHO HU 6bIS10, HEe CyllecTBYeT (Mo KpaiHel Mepe,
noka) NpsIMOIMHENHOMO MexaHU3Ma, 06eCcneymBatoLLEro YNopsiAo-
YEHWe aCMHXPOHHBIX COBLITUI ANst BCEX Cpea. DTa TeMa ropaszo
6onee NoapobHO paccMaTpUBaETCs B CIEAYIOLLEM pa3aene.
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3agaHus

B ES6 nostBusiach HoBasi KOHIIEIIHS, CO3/aHHas Ha Oase oyepean
IIUKJIa COOBITHIT — Tak HasbiBaeMasi ouepedv sadanuil (job queue).
Ckopee Bcero, Bbl CTOJIKHETECH € Hell TIPU UCITOIb30BaHNU aCHHXPOH-
HOTO TIOBeIeHUsT 0OeIanii (M. raaBy 3).

K coxanenuio, Ha JaHHBIT MOMEHT 9TOT MEXaHU3M He nMeeT opuiim-
asmbHoro API, uTo HECKOIBbKO yCI0KHSET ero feMoHcTpaiuio. [1oaro-
MY MbI OIHUIIEM €ro KOHIENTYaJlbHO, YTOOBI IPU PACCMOTPEHUHN
ACHHXPOHHOTIO TI0BeJIeHUs ¢ OOelaHuAMK B TJIaBe 3 Bbl IOHUMAJIH,
KaK MPOMCXO/IUT TJIAHMPOBaHKe 1 00pabOTKa STHX ACHCTBUN.

[Mosxayit, camoe sydiiiee 00bsICHEHHE U3 BCEX, KOTOPbIE MHE Y/IAI0Ch
HAWTU: YTO ouepe/lb 3aJaHUM IPUCOEIUHSIETCS K KOHILY Kak/0ro
THKA B OYepe/In IuKJIa cobprtuii. HekoTopbie omeparuu, mojgpasyme-
Balol[Me AaCUHXPOHHBIN XapaKTep BBIMOJHEHUS, KOTOPbIE MOTYT
[IPOUCXOUTH BO BPeMs THKa I[UKJA COOBITUI, HE IPUBOAAT K JI0-
6aBJIEHUIO B OYepe/ib IUKJIa COOBITUI HOBOTO COOBITHS, BMECTO
3TOTO B KOHEIT 0Y€PE/IN 33/[AHIH TEKYIIET0 THKA 100aBJISETCST HOBDIN
aJIeMeHT (TO eCTb 3aj/laHue).

[To cytu, aTo o3HaUaeT npuMepHoO ciaenyioiiee: «/la, u BOT ele oHA
MTYKa, KOTOPYIO HY;KHO BBITTOJTHUTD 70MOM, — HO TOJTBKO 9TO TOJIK-
HO TIPOUBOMTH [I0 TOTO, KAK TPOUIOUIET Umo-Hubyov eue».

Ouepeib MUKIA COOBITUIT HATTOMUHAET ATTPAKIIMOH B MTAPKe Pa3BJie-
YeHUI: TOKATaBIINCH HA HEM, BBI JIOJIKHBI CHOBA BCTATh B KOHEIL
oueperu. Ouepesns 3a/[aHi BBITVIAANAT TaK, CIOBHO TIOCJIE aTTPaKIIN-
OHa BbI 00XO/IUTE OYEPE/ID 1 CPa3y ITPOXOANTE Ha aTTPAKIINOH €IIle Pas.

3ajianue MOKeT IPUBECTH K J00ABJICHIIO HOBBIX 3aJaH1il B KOHEL] TOI
’Ke ouepenu. TeopeTndaecKkr BO3MOSKHO, UTO TIUKJ 3aaHUI (3aaHue,
KOTOpOE 100aBJIsSIET HOBOE 3a/[aHKE U T. /I.) Oy1eT paboTaTh GECKOHeY-
HO JI0JITO, He TI03BOJISISA Ballliell mporpaMMe TEPEeRTH K CIeAyIoneMy
TUKY IIMKJa cOObITHI. Ha KOHIIENTyaJIbHOM YPOBHE 3TO OY/IET TOUTH
9KBUBAJIECHTHO BKJIIOYEHUIO OYEHD JIOJITOTO WU OECKOHEYHOTO ITUKJIA
(mampumep, while (true) ..) B Balll KO/I.
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3aJlaHus OTaJIeHHO HATOMUHAIOT TPIOK € setTimeout(..0), HO pea-
JIMBYIOTCST TaK, 4TOOBI 00ecedynBaTh Topasao Gojee 4eTKo oTpejie-
JIEHHOE U TapaHTHPOBAHHOE YIIOPSIIOYEHUE: 10MOM, HO KaK MOKHO
cKopee.

[TonpoGyem nipencrasuth API st ruianupoBatus 3aganuii (Harpsi-
MYIO, 0e3 BCAKUX TPIOKOB); HA30BeM €T0 schedule(..):

console.log( "A" );

setTimeout( function(){
console.log( "B" );

1, 0);

// TeopeTudeckuin "API 3apaHuAa’
schedule( function(){
console.log( "C" );

schedule( function(){
console.log( "D" );

})s
s

MosKHO GBLTIO GBI OKH/IAaTh, YTO ATOT (hparMEeHT BbIBEIET A B C D, HO
BMECTO 3TOTO OH BBIBE/IET A C D B, TOTOMY UTO 3a/[aHUsI OTPabaThIBAIOT
B KOHII[E TEKYIIEr0O THKa IIMKJIa COOBITUH, a TaiiMep Gy/IeT 3aranupo-
BaH Ha CJIEYIONINIT TUK IIUKJIA COOBITHIA.

B riraBe 3 Gy/er nokasaHo, YTO aCHHXPOHHOE TTOBe/leHre 00enannit
OCHOBAHO Ha 3a/IaHUAX, TI0ITOMY OYeHb Ba)KHO YETKO IIPE/ICTABIISATH,
KaK OHO CB3aHO C ITOBeJleHUeM IIMKJIa COOBITHIA.

ynopsaoyeHue KoMaHA

[Topsiiok 3ammcy KOMaH/ B BallleM Kojie He 00s13aTesIbHO COBMAAET
C TTOPSIZTKOM WX BBITIOJTHEHUS ABMKKOM JS. Ha mepBbrit B3rsaa 10
YTBEPsKACHUE BBITJISIAT IOBOJBHO CTPAHHO, TAK YTO MBI BKPATIE pac-
CMOTPHM €TO0.



YHopﬂuoqume KOMaHA 47

Ho cravama Heo6x01uM0 aBCOTIOTHO YeTKO ITPOSICHUTH OJJMH MOMEHT:
MpaBuUIa,/TpaMMaTHKA SI3bIKA (CM. KHUTY « TUTIBI 1 TpaMMaTH4YecKue
KOHCTPYKIIMU» 3TOU CepuM) AUKTYIOT MPeNebHO ITpeficka3yemMoe
1 HaJIS)KHOE TTOBeJIeHUE YIIOPSI/I0YEH ST KOMAH/[ C TOUKU 3PEHUS I1PO-
rpammbl. [ToaTOMYy cefiuac Mbl PACCMOTPUM M0, 4MO HUK020a He Q0JIC-
1O Hab00amvcs B BaIIUX Iporpammax JS.

Ecnu Bbl Koraa-Hnbyap cMoxeTe HabnoaaTb nepeynopsgoyeHve
KOMaHZ KOMMWUASTOPOM, KOTOPOEe Mbl ceryac cobupaeMmcs npea-
CTaBuTb, 3TO ByAeT OYEBMAHbLIM HapyLleHWeM crieumdukaumm,
OHO3HAYHO yKa3blBaloLWMM Ha owmnbKy B ABMKKe JS — oLwmnbKy,
0 KOTOpOW cnefyeT Kak MOXHO BbicTpee coobWwmnTb ANist Ucnpas-
neHus! TeM He MEHee HaMHOrO Yalle BCTpeyaeTcs Apyras cutya-
LMs: Bbl NOAO3PEBAETE, YTO B ABMXKKE JS NMPOUCXOAUT HEYUTO He-
MbIC/IUMOE, XOTS Ha CaMOM fJefie 3TO BCero nuillb olwmnbka
(BO3MOXHO, COCTOsSIHME rOHKM!) B BalweM cO6CTBEHHOM KoAe, no-
3TOMY CHavana nouwmTe owmnbKy y cebs... a NoToM ele v eue
pas. OTnag4mk JS ¢ BO3MOXHOCTbIO pacCTaHOBKM TOYEK MNpepbiBa-
HWS M MOLIAroBOro BbIMOIHEHWUS KOAA CTAHET CaMblM MOLUHbIM
WHCTPYMEHTOM 419 BbISIBIEHNS TaknX OLWIMOOK B BalLeM KOAE.

[Tpumep:
var a, b;
a = 10;

b = 30;
a=a+1;
b b + 1;

console.log( a + b ); // 42

B aToM Kozie HET 4eTKO BRIpasKeHHOHN AaCMHXPOHHOCTH (€CJT He CIUTATh
penKo BCTpevaronielicss aCMHXPOHHOCTH KOHCOIBHOTO BBOJIA,/BBIBO/IA,
0 KOTOPOI TOBOPUJIOCH BHIIIE!), Tak 9TO pa3yMHee BCETO MPEeATIOIO0-
JKUTb, 4TO IpOorpamMma Oy/IeT BBIIOJTHITHCSI CTPOKA 32 CTPOKOIT CBEPXY
BHU3.
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Tem HE MeHEe MOYKET 0Ka3aThC, UTO IBUKOK JS MOCTIe KOMITUIISIINN
koza (1a, Ko JS xomnunupyemcs — cm. kaury «O06acTh BUAMMOCTH
1 3aMBIKQHUsT» 9TON CEPUH ) MOKET OOHAPYKUTH BOBMOKHOCTb YCKO-
PHTD BBITIOJIHEHKE KO/ia 3a c4eT (6e3011acHOr0) nepeynopsio9eHust
KoMaH 1. 1 B 0011eM-TO TIOKa BbI He 3aMedyaeTe M3MEHUBIIIETOCST T10-
psIIIKa, 3TO BIIOJTHE HOPMAJTHHO.

Hanpumep, IBUKOK MOXKET OOHAPYKUTD, UTO CJEAYIOIIHIi KO OyaeT
BBINOJIHSATHCS ObICTPEE:

var a, b;

b++;

console.log( a + b ); // 42

WNnan takoii:
var a, b;

a = 11;
b = 31;

console.log( a + b ); // 42

nn naxe Takoii:

// Tak Kak "a’ u b’ b6onblwe He MCNONb3yWTCA,
// MOXHO MpOCTO MOACTaBUTb HYXHOe 3HayeHue!
console.log( 42 ); // 42

Bo Bcex aTuX cirydasix ABUIKOK JS BBIOJHSIET O€30IacHbIE OTITUMI-
3aIliU BO BPEMsI KOMITUJISIIIY, U KOHEYHBIN HaOTI0IaeMbIil Pe3yJIbTaT
ocraercsd HensMeHHbIM. OJIHAKO CYIECTBYET CUTYaIlUsl, B KOTOPOU
3T KOHKPETHbIE ONTUMU3AINN HeHA/IEKHBI U IOJKHBI ObITDH 3arpe-
1eHbl (KOHEYHO, 3TO He 03HAYAET, YTO JII00ast ONMTHUMHU3AINsT BOOOIIe
HEBO3MOJKHA):
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var a, b;
a = 10;
b = 30;

// HyXHbl @’ u “b’ B cocToAHUM [O yBenunyeHus!
console.log( a * b ); // 300

a=a+1;
b=>b+ 1;

console.log( a + b ); // 42

Ectb 1 nmpyrue npumepsl, B KOTOPBIX IepeyropsoueHrne KOMaH1
KOMITHJIITOPOM cO3/1acT HabJrioaeMble mobouHbie 3 dekTdI (a cie-
JIOBATEJIbHO, MOJUKHBI OBITH 3alPENIEHbI): 3TO BBI30BBI (DYHKIINN
¢ mo6ounbiMU apdextamu (peskie Bcero rerrepbl) u 00bekThl ES6
Proxy.

[Ipumep:

function foo() {
console.log( b );
return 1;

var a, b, c;

// CWMHTakKcuc nutepanoB rettepoB ES5.1

c={
get bar() {
console.log( a );
return 1;
¥
¥
a = 10;
b = 30;
a += foo(); // 30
b += c.bar; // 11

console.log( a + b ); // 42
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Ecsu 6b1 He KOMaH bl console.log(..) B 9TOM (hparmenTe (KOTOpPbIE
HCIIOJIb3YIOTCS TOJIBKO KaK ya06Has (hopma HabJIr01aeMoro moO0uHO-
ro adderTa 11 WITIOCTPAINH ), IBUKOK JS MOT ObI CBOOOIHO, 110
CBOEMY JKeJIaHUIO (2 KTO 3HAET, 4Yero OH roskesaet?!), mepeymnopsijio-
YUTH KOJL B CJIE/LYIOIIEM BHUJIE:

/] ...

a = 10 + foo();
b = 30 + c.bar;
//

K cuacrbio, cemanThka J S sanuinaer Hac ot Habmodaemvix (observable)
KOIIIMAPOB, K KOTOPBIM MOTJIO ObI IPUBECTHU MEPEYIOPsA0YeHUE
KOMaH/[ KOMITHJIITOPOM, BAYKHO IOHUMATh, HACKOJIBKO HETIPOYHA CBA3b
MEK/LY TEM, KaK [TUIIETCS UCXOAHbBII KOJI, U TEM, KAK OH BBIIIOJIHSAETCSI
HOCJIE KOMITHJISALHH.

[lepeynopsouenrie KOMaH/ I KOMIUIATOPOM ITOYTH UTO SBJISIETCS
MUKpoMeTahopoil MapasiesbHOTO BLITIOTHEHUS U B3ANMOJIEICTBIH.
B o6uiem ciryyae oHUMaHe 9TON TeMbI TIOMOKET BaM JIy4Ille pa3o-
GpaThest B IpobJieMax aCHHXPOHHOTO BBITTOJTHEHMST Kozia JS.

NTtorn

[Tporpamma JavaScript (mpakTudyecku) Beera pa3buBaeTcst Ha JBa
1 6oJtee 6JI0Ka: TIEPBBIiA OJIOK BBITIOJHSIETCS CelUac, a CJEIY IO OI10K
OyZIeT BBITIOJHSATHCS NOMOM B OTBET Ha cOObITHE. XOTsI IIPOrpaMma
BBITIOJIHSIETCST TI0 OJIOKAM, BCE OHM COBMECTHO MCITOJIB3YIOT OJIMHAKO-
BBIH IOCTYI K 06JIACTH BUIUMOCTH ¥ COCTOSTHUFO ITPOTPAMMBI, TAK 4TO
KaK/I0€ MI3MEHEHUE COCTOSTHUS OCYTIECTBIISIETCS TIOBEPX MPEbIYIIe-
TO COCTOSTHHSI.

Kaskzprit pas, Korga B cucTeMe UMEIOTCsT COOBITHS 11T 00paboTKH,
IIUKJI COOBITUI BBITIOJIHSIETCS 10 TEX TIOP, TIOKa OYepe/b He OIyCTeeT.
Kaxgas urepanus nukia coObITU Ha3bIBaeTCA TUKOM. JleiicTBus
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[10JIb30BATE ], OIIEPALIUY BBOAA/BbIBOAA U TaIMEPLI IOMEIIAIOT CO-
ObITHSA B 04epesb COOBITUI.

B 1106001 MOMEHT BpeMeHr MOKeT 00pabaThIBaThCA TOJBKO OLHO CO-
ObiTHe U3 oyepean. B TO BpeMs, moka coObITHE BBIIIOJHSIETCS, OHO
MOZKET IIPSIMO UM KOCBEHHO ITOPOIMTD OJHO MU HECKOJIBKO TI0C/Ie-
AYIOMIMX COOBITHIA.

[lox napannenvivim svinonenuem MOHUMAETCA YePeIOBaHKIe IBYX
u 6oJiee 1ernodYeK CoObITUI BO BDEMEHH, TaK YTO C BBICOKOYPOBHEBOI
TOYKM 3PEHUs OHU BPOJe Obl BBIIOJHAIOTCS OJAHOBPEMEHHO (XOTS
B 1100011 MOMEHT BpeMeHU 00pabaThIBAE€TCS TOJIBKO OJHO COOBITHE).

Yacro ObIBaeT HEOOXOAUMO B TO¥T MJIH MHOH (hopMe KOOPIMHUPOBATH
BBITIOJIHEHNE TTAPAJIIENbHBIX <ITPOIEccOBy» (He MyTaTh ¢ TIpoTieccaMn
OTEePAIMOHHON CHCTeMbI! ), HATIPIMED, YTOOBI TAPAHTUPOBATH YIIOPSI-
J0YeHNEe WJIN TMPEeIOTBPATUTDL COCTOSTHUE TOHKHA. JTH <«IIPOIIECCHI»
TaKKe MOTYT BBIITOJIHATHCS B KOOIIEPATUBHOM PEKUME, JIJIS 4ero OHU
pa3ObMBAIOTCSI HA MEHBIITHE OJIOKH U IAI0T BO3MOXKHOCTD BBITIOJHSITHCS
JAPYTUM YEPEeAYIOIUMCS «IIPOLECCAM».



2 O6paTHble BbI30OBbI

B riase 1 Gbi1a peictaBieHa TEPMUHOIOTHST i OCHOBHBIE KOHIIETIIINT
ACHHXPOHHOTO IporpamMMmupoBanus B JavaScript. [Ipu aTom Hac mipe-
JKJIe BCETO MHTEPeCOBaa OJHOMOTOYHASI OYePe/lb IUKJIa COOBITHIA,
YIPaBJISAIONIAsi BCeMU COOBITUSIME (AaCHHXPOHHbIE BBI30BBI (DYHKINIT ).
Tak:ke pacCMaTPUBAINCH PA3JIYHbIE CIIOCOOBI OObSICHEHMS TTATTEP-
HaMU MTapajijieTbHOTO BBITIOTHEHWS OTHONIEHUT (€CJIU OHU CYTIECTBY-
10T!) MEKIy OJHOBPEMEHHO BBINOJHSIEMBIMU IIEIOYKaMU COOBITHI,
WIN «IIpotieccaMuy (3a7aud, BBISOBBI (DYHKITUN U T. 11.).

Bo Bcex mpuMmepax raaBbl 1 HyHKIIUYT UCTIOTH30BATUCH KaK U30JUPO-
BaHHbIE HeJleJTMMble OJIOKH BBIYNCJIEHIIT: BHYTPU (DYHKITUH KOMaH/[bI
BBITIOJIHAIOTCS B TIPEICKAa3yeMOM TIOpsi/iKe (Hajl YPOBHEM KOMIIUJISI-
TOpa), HO Ha YPOBHE YHOPsifiodeHnst GYHKINN cOObITHS (MU aCHH-
XPOHHbBIE BBI30BBI (DYHKITU ) MOTYT TPOMCXO/IUTH B PA3HOM TTOPSI/IKE.

Bo Bcex Takux ciydasx QYHKIMsS MOXKET PACCMAaTPUBATHCI KaK 00-
pamuvlil b1308, IOTOMY UTO Yepe3 Hee IUKJ cOObITUI obparaercst
¢ «0OpaTHBIM BBI30BOM» K IIPOTpamMMe TIpu 06pabOTKe COOTBETCTBY-
IOIIEro 9JIeMEHTA B OU€Pe/IH.

HecomuenHo, BbI ysKe 3aMeTHJIH, YTO 0OpATHBIE BBI3OBBI Yallle BCETO
UCIOJIb3YIOTCS I BBIPAYKEHUSA ACUHXPOHHOCTH U YIIPABJIEHUS €10
B mporpammax JS. U geficTBUTENBHO, TATTEPH «OOPATHBII BHI3OB>
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ABJISIETCS CaMbIM (PyHIAMEHTATbHBIM ACUHXPOHHBIM MATTEPHOM
B 43DbIKeE.

becuuncnennbie mporpammbt J S, 1aske 04eHb CJI0KHbBIE U XUTPOYMHBIE,
ObLIN HaTMCaHbl Ha 6a3e ACMHXPOHHBIX CPE/ICTB, HE BBIXOSIINX 32
paMK# 06paTHOTO BbI30Ba (KOHEYHO, C TIATTEPHAMU MAPAJLIETbHOTO
BBITIOJTHEHUSI, PACMOTPEHHBIMU B TiiaBe 1). Qyuryus 06pamiozo 6vi-
306a — 9TO «paboyast JIOMIajIka» ACHHXPOHHOCTH B JavaScript, u ona
BITOJIHE JOCTOIHO CIIPaBJISIETCS CO CBOE paboTON.

BoT TOJIbKO... y 00paTHBIX BBI30BOB TOKE €CTh HeJocTaTKi. MHorue
paspaboTynky cobIasHAI0TCSa oberanusaMy (HaMepeHHbIi KaaaMoyp!)
GoJiee COBEPIICHHBIX ACHHXPOHHBIX TTATTEPHOB. TeM He MeHee Jiodast
abcrpakius MoKeT 3(HEKTUBHO MCITOJIb30BAaThCS TOJIBKO B TOM CJIy-
Jae, eI BbI IOHMMAETe, 4TO OHa abCTPAarupyeT 1 3aueM.

B 5710i1 r1aBe Mbl OAPOOHO PACCMOTPHUM APy TAKUX HEJOCTATKOB.
OH1 00BSICHSIIOT, TOYEMY BO3HUKJIA HEOOXOMMOCTD B 60JIee CII0KHBIX
ACHHXPOHHBIX MaTTePHAX (KOTOPbIE PACCMATPUBAIOTCS B CJIE/LYIONTUX
rjaBaxX KHUTH U B IPUJIOKeHUN b).

NMpoaomkeHunn

BepHeMcest K IpUMepy ¢ aCHHXPOHHBIMU OOPATHBIMU BBI30OBAMH, KO-
TOpBIil 6bIT Hauat B TiaBe 1. 51 cierka uaMeHus ero, 4ToObl GoJiee
HAIJISI/IHO BBIIEJUTH CYTh BOIIPOCA:

// A

ajax( "..", function(..){
// C

})s

// B

// AW // B TIPEACTABJSIOT TIEPBYIO TIOJIOBUHY IPOTPAMMBI («cetiuacs ),
a //C — BTOPYIO MOJIOBUHY TIPOTPaMMBbI («nomoms ). IlepBast monosu-
Ha BBIIIOJIHSETCS B IAaHHBII MOMEHT, I10CJIe Hee CJIe/lyeT I1ay3a Heollpe-
NeJIeHHOH ATUHBL. 3aTeM B KaKOH-TO MOMEHT TP 3aBePIIeHUN BbI-
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30Ba Ajax iporpamma rnpozoJKaeT paboTy ¢ TOro MOMEHTa, Ha KOTOPOM
oHa Oblyla IPUOCTAHOBJIEHA, U IIPOAOJIKAET Ha BTOPOIi IIOJIOBUHE.

Muaue roBopst, hyHKIMsI 0OPATHOTO BbI30Ba 3aKJI04YaeT (UIH UHKAN-
cyaupyem) POAOITKEHNE TTPOTPAMMOBI.

HaBaﬁTeeHRBCHHbHeeprOCTHhIKOHZ

/]l A

setTimeout( function(){
// C

}, 1000 );

// B

OcraHoBHTECH ¥ CIIPOCHTE CeOst, Kak ObI BbI OTMCAIH (YEJIOBEKY, MEHee
3HAKOMOMY C TeM, Kak paboraert JS) moseaenue mporpammsr. /lasaiite,
PACCKAKUTE BCIAYX. DTO XOPOIIIee yIpakHeHne, ¢ KOTOPbIM MOU CJie-
AYTOIIHe PACCY/KIEHIS TOKAKYTCST H0JIee OCMBICTEHHBIMU.

BepostHo, MHOTHE UNTaTENMN TTOAYMAJIN WU CKAa3aJdU YTO-TO BPOJIE
«BwimoauTh A, 3aTeM ycTaHOBUTH TaliMep Ha oxkuganue 1000 mu-
mucekyra. Korga taiitmep cpaboraer, Boinoanutb C». Hackonbko
GJIM3KO BTO OIMCAHNE K BallleMy BapUaHTYy?

A MOseT ObITb, 3/1eCh BbI CIIOXBATHJINCH U MOMPABUINCH: «BbImoJi-
HUTH A, 3aTeM ycTanoBuTh TaiiMep Ha 1000 MUIIMCEKYH, TTOTOM
BeimosiHuTh B. Korma raiimep cpaboraer, Beimosiauth C». Takoe omnu-
caHue ToyHee MepBOii BEPCHH. 3aMETUIIN OTIYre?

XoTst BTOpast Bepcusi TOUHee [epBoii, 06a BApHaHTa He MOTYT OOBSICHUTD
KOJ[ TaK, 4TOOBI BAIIN PACCYKAEHUST COOTBETCTBOBAMN JIOTHKE KOJIA,
axko/ — IBUAKKY JS. Pazmmuns oiHOBpeMEHHO HEOUEBUIHBI U OTPOMHBI,
B HUX 3aKJII0YAETCsI CyTh MOHUMAHKS HEO0CTATKOB 0OPaTHBIX BHI30BOB
KaK CPEeJICTBA BBIPAYKEHUST M YIIPABIEHUS aCTHXPOHHOCTbIO.

Crout 106aBUTH OJHO NPOAOJIKeHNE (MU HECKOIbKO JECATKOB, KaK
BO MHOTHX Tiporpammax!) B hopme hyHKIII 00paTHOTO BBI30BA, KAK
BO3HUKAET PACXOKIEHNE MEKILY paboTOil Balero Mosra u crocoboM
paboTsr koza. Kaskiprii pas, Kor/ia BO3HUKAET TaKoe PacXosk/eHue (a Kak
BaM HaBepHSIKAa M3BECTHO, 3TO JATIEKO He eIMHCTBEHHOE MECTO, T/e
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CJIy4aeTcst HeuTo Mo00Hoe!), BbI CTAIKMBAETECH C HEM30EKHBIM (hak-
TOM: Balll KOJl CTAHOBUTCSI TPY/IHEE TIOHSITh U IIPOCJIE/IUTD 32 €TI0 JIOTUKOM,
OH cosgaeT 6oJIblIe IPOBIIEM € OTIAIKON 1 COIIPOBOKICHIEM.

MocnepoBaTenbHoOEe MbllLJIeHUe

YBepeH, YTO MHOTHE YNTATE/IN CIIBIIIAIN OT IPYTUX, & TO 1 3asIBJISIIIN
camit: <5 paboraio B MHOTO3a/[a9HOM peskuMes. [TornbiTku paboTath
B MHOT03a/[JaYHOM PeKHMMe JIesKaT B IIUPOKOM /IMalla30He, OT IOBCE/I-
HEBHBIX (JKEBATh PE3UHKY BO BPEMSI XO[bObI) 10 OTKPOBEHHO OTIACHDBIX
(otmpaByaTh SMS Bo BpeMs yIipaBJIeHUS MAITTUHOL ).

Ho HacKOIBKO MbI MHOTO3aauHbI? [{efICTBUTEIBHO JIX MBI CIIOCOOHDL
BBIMIOJIHSTD JIBA CO3HATEIbHBIX, HAMEPEHHDIX JIeHICTBHSI OHOBPEMEH-
HO ¥ J[lyMaTh O HUX B O/INH MOMEHT BpeMeHu? PaboTaeT Jiv napaJiiesib-
Hasi MHOT033/1a9HOCTh HAa BEPXHEM yPOBHE PYHKIIMOHATHHOCTH Ha-
I1ero Mo3ra’?

OTBeT Bac MOKET YIBUTL: 11O BCell BUANMOCTH, HET.

[esno naxxe He B TOM, KaK YCTPOEH HaIll MO3T. MBI 110 CBOE# Tpupoje
Kyza 6oJiee OJHO3aIa4Hbl, YeM MHOTHE M3 HAC TOTOBbI IIPU3HATD.
B s11060it MOMEHT BpeMeHHU MbI MOSKEM JLyMaTh TOJIBKO O 4EM-TO OJTHOM.

4 11e TOBOPIO 0 HEMTPOU3BOIBHBIX, TIOZICO3HATENBHBIX, ABTOMATUIECKUX
(bYHKIMAX MO3ra, TAKMX Kak cepAalednenne, abIxaHue 1 MOPraHue.
Bce st 3amaum KpUTUIHB 71 TOANEP;KAHNS KU3HU, HO MBI HE BBI-
JesisieM Ha HUX pecypcbl Mo3ra. K cgacTsio, Toka BBl B IATHAATIATHIN
pa3 3a TP MUHYTBI ITPOBEPsIeTe HOBOCTH COTTUATBHBIX CETET, BAIll MO3T
3aHUMAETCS 9TUMU BaKHBIMU 33/1a9aMi B (hOHOBOM pesKUME.

Hert, s1 umero B BuIy Te 3a/1aun, KOTOPbIe HaXOASATCS Ha TepeIHeEM
TIJIaHe Balieil yMCTBEHHO e TeTbHOCTH B IaHHBII MOMEHT. CKazkeM,
JIJIST MeHsI cefigac 9TO Halicanue TeKCTa KHUTH. 3aHUMAIOCh JIN 5 IPY-
TOI BBICOKOYPOBHEBOW YMCTBEHHOI eATETHHOCTHIO UIMEHHO B TEKY-
mumii Mmoment? Iloxanyii, HeT. I GBICTPO M JIETKO OTBJIEKAIOChH, He-
CKOJIBKO JIECATKOB pa3 3a MOCJAeHI00 mapy ad3ares!
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Korza Mbr UMUTHPYEM MHOT032/Ia9HOCTD, HAITPUMEP MBITaeMCs YTO-
HUOY b HabpaTh HA KJIABUATYPE U B TO JKE€ BPEMsI TOBOPUM C JIPYTOM
110 TesiehOHy, TO MPOUCXOAUT HEYTO BPO/IE OBICTPOTO MEPEKTIOUEHST
KoHTeKcTa. IHaye TOBOPSI, MBI O4eHb OBICTPO MEPEKTIOUAEMCST MEKTY
ABYMsI U OoJiee 3ala4aMi, a Kaskjas 3a/a4a MPOJBUTAETCS BIIEPE
KPOIIIEYHBIMHU, HO OY€HB OBICTPBIMU IaramMit. Bee aTo MPOMCXoauT Tak
OBICTPO, YTO KAXKETCsT, OY/ITO 33/[a491 BHITIOTHSIOTCS TTAPALTIETBHO.

A BaM He KajKeTcs, UTO TaKoe OMucaHue MoJJ03PUTENTbHO CMaXUBaeT
Ha ACUHXPOHHOE MappaJiesibHOEe BBITIOJIHEHNE ¢ COOBITHSMU (BpO/Ie
TOTO, 4TO TTporcxouT B JS)?! Ecim He kaskeTcs, TO BEpHUTECH K TJ1a-
Be 1 m mepeunTaiite ee.

[Tosmyuaercst, 4To HaIll MO3T pabOTaeT IPUMEPHO IT0 TOMY JKe TIPUHITN-
Iy, 4TO ¥ OYepelb KA COOBITUI (€CH YIK 5T IBITAIOCH YIIPOCTUTD
HEMMOBEPHO CJIOKHBIH MUP HEMPOJIOTUHN /10 YETO-TO, YUTO MOKHO XOTSI
ObI OTIATTIEHHO 00CYIUTH B 3TOI KHUTE).

Ecaiu pacemarpuBaTh Kaskryio OTAEIbHYIO0 OYKBY (MJIH CJIOBO ), KOTOPYIO
s Habuparo Ha KJaBUATYPe, KaK OTAeIbHOEe aCHHXPOHHOE COOBITHE, TO
TOJIBKO B 3TOM TPE/JIOKEHUN Y MOETO MO3Ta BO3HUKAET HECKOJIBKO
JIECSITKOB BOBMOKHOCTEN TIEPEKJIIOUNTHCST Ha JIPYTOe COObITHE, HAITPH-
Mep, OT MOUX OPIaHOB YyBCTB UJIU [IPOCTO OT CITyYANHBIX PAa3MBIIILJICHUT.

41 He ipepbIBAIOCH U HE TTEPEXO3KY HA APYTOH «IIPOTIECC» TIPY KAXKION
Mpe/ICTaBUBIIEHCS BO3MOKHOCTHU (M 9TO XOPOIIIO, MHAYE 3TAa KHUTA
HuKoraa Obl He Oblta 3akoHuyeHal!). Ho 310 MporcXoauT 10CTaTOuHO
4acTo, YTOOBI MHE Ka3aJI0Ch, 4TO MO MO3T [IOYTH MOMEHTAJIBHO 1epe-
KJIIOUaeTcs Ha IPyTHe KOHTEKCTHI (TO eCcTh «IIpoliecchl» ). Ul HaBepHOE,
MOU OIIYIIeHUsT OY€Hb OJU3KU K TOMY, KaK MOT ObI BOCIIPHHUMATh
TIPOUCXOJISATIEE IBIKOK JS.

PaboTta u nnaHupoBaHue

MTaK, MOKHO IIPeCTaBUTh, YTO HAIIl MO3T pabOTaeT B YCJIOBUSAX OHO-
MTOTOYHOH Ouepein UK COOBITHI, Kak 1 ABMKOK JS. Takoe cpaBHe-
HU€ BBITJISIUT BIIOJIHE PAa3yMHO.
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Tem He MeHee aHa/IU3 He AOJIKEH OTPAaHNYUTDHCA IMMOBEPXHOCTHBIM
CXO/ICTBOM. Me;mly TEM, KaK MbI IIVTaHUDPYEM pa3/INIHbIE 3a/la4U, U TEM,
KaK Halll MO3T BbIIIOJIHAET 9TU 3a/la4l, CYIIECTBYET 6oJpIIOE U 3a-
METHOE€ pa3/Indyune.

W cHOBa BepHeMCs K HAIMCAHUIO 3TOTO TeKCTa Kak Metadope. Moit
npuOIU3UTENBHBIN TBOPUECKUN TMJIAH 3aKII0YAETCS B TOM, 4TOOBI
MMcaTh U MUCATh, TOCJAE/0BATEIbLHO TPOXO/IS Yepes olpeie/ieHHble
TOYKU, KOTOPBIE 5 YIOPSIJIOYNJI B CBOUX Pa3MbIILICHUSIX. S He I1aHu-
pyIo HUKaKKe IIPepblBaHUs WM HeJUHeHHble ollepalliy B IIpolecce
paboThI Hajl KHUTO. TeM He MeHee MO MO3T TIOCTOSTHHO Ha YTO-HUOY b
HepeKIoyaeTcs.

W XoTst Ha OlepaTUBHOM YPOBHE Halll MO3T paboTaeT Mo MPUHITUILY
ACMHXPOHHBIX COOBITUI, MbI CKJIOHHBI IIAHKPOBATH 3aaUU TTOC/IE/0-
BaTeJbHO U CUHXPOHHO: «HYKHO CXOJIMTh B MAara3uH, KyIUTh MOJIOKA
U OTHECTHU OIE’KLY B XUMUKCTKY>. 3aMeThTe, YTO 3TO BBICOKOYPOBHE-
BOe MbITIIeHUe (TIITAHTPOBAHME ) B CBOel (POPMYINPOBKE UMEET MAJIO
00611ero ¢ acMHXPOHHBIMK COObITUAMU. COOCTBEHHO, MbI JJOBOJIBHO
PEIKO MBICJUM MOHATUSIMU COOBITHIL. BMeCTO 2TOr0 MBI TIAaHUPYEM
BCe TIATeJbHO U TIocsefioBaTeTbHO (A, 3ateM B, 3aTtem C) u mpero-
JlaraeM CBOEro pojia BpeMeHHY0 OJIOKHPOBKY, KOTOpasi 3aCTaBJISIET
B oxwunate 3aBepirenust A, a C — oxxnzmath 3aBepinenns B.

Kora pazpaboTuuK MUIIeT KOJI, OH IJIAHKUPYET HEKUIT HAOOP IENCTBUI.
Eciiv 0H 4ero-to cTouT Kak pa3paboTYKK, 9T AEHCTBHS THIATEIbHO
MJIAHUPYIOTCA. <51 OJIZKEeH PUCBOUTD z 3HAYEHUE X, @ TIOTOM TIPU-
CBOUTD X 3HAYEHUE y» U T. II.

Korza MbI iiieM CMHXPOHHBIH KO/, KOMaH/1a 32 KOMaH10ii, OH pabo-
TaeT 0 TOMY JKe IPUHITUITY, YTO U HAII CIIUCOK JIEJT:

// NOMeHATb MecTamn ~X U "y (4Yepe3 BpeMeHHYW NnepemMeHHyw ~z')
zZ = X;
X =Y;
y =12;

OTH TPU KOMaH/IbI TIPUCBAaNBAHUsI CHHXPOHHBI; X = y OJKU/IA€T 3aBeP-
MMEHNS z = X, a Yy = z OXKUIAET 3aBEPIIEHUT X = .
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To ke camoe cKa3aTh HHAYE: ITU TPU KOMAH/IBI CBSI3AHbBI 10 BPEMEHT,
OHW JIOJIZKHBI BBITIOJTHSITHCSI B OTIPE/IeJIEHHOM TIOPSIIKE, OJTHA 32 JAPYTOI.
K cuacTbio, HaM He Hy’KHO OECIIOKOUTHCS O TIOAPOOHOCTSIX ACHHXPOH-
HBIX COOBITHIT (MHAYE KO/ ObI CEPHE3HO YCIIOKHUIICS ).

I/ITaK, €CJIM CUHXPOHHOE IJTaHUPOBaHME B MO3I'€ XOPOIIIO COOTBETCTBY -
€T CMHXPOHHBIM KOMaH/{aM B KO/l€, HACKOJIbKO XOPOIIO Hall MO3T
CIIPABJIAETCA C IJIaHNPOBaHNEM aCMHXPOHHOTO KOIIa?

OxkasbIBaeTcs1, BBIpasKeHre aCHHXPOHHOCTH (¢ 0OpaTHBIMK BBI30OBAMH )
B KOJIe HE TaK YK XOPOIIIO COOTBETCTBYET IMOBEJEHUI0 MO3Ta 110 CUH-
XPOHHOMY TJIAHUPOBAHUIO.

MozkeTe Jin BbI IPEACTABUTD TPUMEPHO TAKOH X0/ MBICJIEH MTPH I1J1a-
HUPOBAHUY TEKYIINX /€JT?

«$1 MoJIKeH CXOMTD B MarasnH, HO I10 Iy TH HaBePHSIKa MHE TIO3BOHSIT,
tak uto “IIpuBer, Mama”, ¥ 1OKa OHa TOBOPHUT, 51 OY/ly MCKaTh a/[pec
maraszuna na GPS, no na 3arpysky norpe6yeTcst 0K0JIO CEKYH/IbI, 110-
9TOMY s BBIKJIIOUY PA/IFO, YTOOBI JIyUIlle CJIBIIATD TeIedOH, HO TIOTOM
51 TI0#IMY, 4TO 3a0blJI HA/IETh KYPTKY, @ CHAPYKU XOJIOJIHO, HO 5T BCE
paBHO Oy/ly BECTH MAIINHY U TOBOPUTD C MAMOI, & IOTOM CUTHAJI Ha-
MOMHUT MHE, YTO HYKHO TIPUCTETHYTH peMenb Ge3onacuoctu, u “/la,
MaMa, g TpucTerHyJicd, kKak Bceryal” Hakoner-to na GPS nosgsuics
MapIIpyT, TeNepb...»

Kax 6b1 cMenio Hu 3BY4YaJIO TaKO€ OIMMCaHNE€ HallIMX IIJIAaHOB Ha [IEHb
W ITOPs/IKa BBITIOJIHAEMbIX /1€J1, Ha (byHKHI/IOHaJIbHOM YPOBHE Halll MO3T
pa60TaeT nmenHo Tak. I[TomHure: aTo He MHOTI'03a/1a4HOCTb, a BCETrO
JINIIb 6bICTpOe IEepeERII0IEHNE KOHTEKCTA.

[Ipuunna, 10 KOTOPOit pazpaboTdnKam TPYAHO MUCATH KO C ACUH-
XPOHHBIMU COOBITUSIMHE, 2 OCOGEHHO TIPU MCIOIb30BAHII 00PATHBIX
BBI3OBOB JIJISI 9TOH 1[€JIH, COCTOUT B TOM, 9YTO TAKOM CTUJIH MBITILJIEHUS /
MTAHUPOBAHUST, GOJIbIIE CMAXMBAIOTIMI Ha TIOTOK CO3HAHUST, HE SIBJISI-
€TCsT eCTECTBEHHbBIM /17151 OOJIBIINHCTBA U3 HAC.

MbI MBICJIIM TTOIIIATOBBIMH KaTeropusaMUu, HO MHCTPYMEHTDI (O6paTHLI€‘
BBISOBI)I), AOCTYIIHbIE [IJId HaC B KOJE, HE BbIPAKalOTCA B I1OIITaroBOM
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BH/IE TIPH TIepeX0/ie OT CHHXPOHHOTO MTPOTPAMMUPOBAHNS K ACHHXPOH-
HOMY.

Bot nmouemy Tak TpyHO MUcaTh aCMHXPOHHBIN KO/l ¢ OOPaTHBIMU BbI-
30BaMU M aHAJIMU3WPOBATH €T0: B HAIIIEM MO3Te MJIAHUPOBAHUE OCY-
MIECTBJIAETCS Ha IPYTOM YPOBHE.

Bbl He noHWMaeTe, noveMy Ball KoA nepectan pabortaTb... Y10
MOXeT BbITb Xyxe? ToNbKO 0HO: eCN Bbl HE MOHUMAETe, NoveMy
OH paboTtan o atoro! Knaccuyeckuii MeHTanUTET «KapTOYHOrO
[IOMUKa»: «3T0 paboTaeT, HO 51 He 3Hato, MOYEMY U KaK, MO3TOMY —
Huyero He TporaTtb!» Bo3mMoxHO, Bbl ciblwanu ¢dpasy CapTpa
«An — 3TO [ipyrue» unm ee NporpaMMUCTCKUIA aHanor «Af — 370
KOA ApYyrux nogen». S CBATO BEPIO B NPUHLMM: «Af — 3TO Heno-
HVMMaHWe cobCTBeHHOro koaa». W obpaTHble BbI30BbI 4aCcTO CTa-
HOBATCA MMaBHbIM BUHOBHUKOM TaKUX np06neM.

Bno)keHHble/cuennieHHble 06paTHble Bbi30Bbl
[Ipumep:
listen( "click", function handler(evt){

setTimeout( function request(){
ajax( "http://some.url.1", function response(text){

if (text == "hello") {
handler();
b
else if (text == "world") {
request();
)
T
}, 500) ;

)

Cxopee Bcero, aTOT KO TTOKa)KEeTCS BaM 3HAKOMBIM. B HEM MCTI0JIb3Yy -
eTcs 1eTnoYKa n3 Tpex (PyHKINI, Kaxk/1asd U3 KOTOPbBIX MPeICTaBIseT
9TaIl aCHHXPOHHO cepun (3a/1ady, «IIPOIIECC ).

Takoii KOJl 4acTO HA3bIBAETCs «KOMIMApOM OOPAaTHBIX BBI3OBOB»
(callback hell); Tak:xe ero umenyroT «pokoBoii mupamuaoii» (pyramid
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of doom) (BJ10KE€HHBIE OTCTYIIBI HATTOMUHAIOT TPEYTOJIBHUK, JIEKATTUIT
Ha 6OKY).

Ho «komimap o6paTHbIX BHI30OBOB» HE MMEET TIOUTH HIYETO OOTIErO
¢ BJIosKeHneM/oTcrynamu. IIpo6aema jiexut ropaszuo rayosxe. B atoii
rJIaBe BCe «Kak» U «I[I04eMy» OYIyT pacCMOTPEHbI GoJiee oApoOHO.

CHauaza Mbl 03KuzaeM COObITH click, 3aTeM OKugaeM cpadaThIBAHM
TaliMepa, 3aTeM OXKUIaeM BO3BPaIleHUs 0TBeTa AjaX — MOCJIe 4ero Bce
MOJKET ITOBTOPUTBCS CHOBA.

Ha HepBblﬁ B3TIJIA/L aCHHXPOHHOCTD 9TOI'O KO/la BPO/I€ OBl ECTECTBEHHO
COOTBETCTBYET I1OCJIE€A0BATEJIbHOMY CTUJIIO MBIIIJIEHUA.

Cnauamna (cetivac):

listen( "..", function handler(..){
//
Y

Ilomowm:

setTimeout( function request(..){
/!l ..
}, 500) ;

Ilomowm e1te o3aee:

ajax( "..
//
})s

, function response(..){

N nakonerr (nomom B caMoOM KOHIIE):

if (.. |
//
}

else

OaHAKO [IPU TAKOM JIMHEIHOM MO/IXO0/Ie K aHAIU3Y KOJIa BOSHUKAET
Pzt IpobJIEM.
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Bo-niepBeix, TOT (hakT, 4TO pasHbIe ITAITBI PACTIONIATAIOTCS B TIOCJIEI0-
BaTesbHBIX cTpoKax (1,2, 3m4...), — yncras caydaitHoCTb. B peasbHbIX
ACMHXPOHHBIX TPOTPAMMaXx KO/l 3arPOMOSKIAETCS] TIOCTOPOHHIM IIIY-
MOM, KOTOPbIiT HaM MTPUIETCST MBICTIEHHO OOXOIUTD IIPU MEPEXO/IE OT
ofHON (GYHKIUHU K APYyToil. [I0HATH aCHHXPOHHYIO TTOCIIE0BATEb-
HOCTb BBITIOJHEHHS B KOJIE € OOJIBIINM KOJTUYEeCTBOM OOPATHBIX BbI-
30BOB BO3MOXKHO, OJHAKO C/IeJIaTh 3TO He IIPOCTO 1 He OUEBUIHO JlaKe
IIPU U3PSITHOM OIIBITE.

OpHAKO CYLIECTBYIOT U APYyTHeE, boJiee TyOoKue IpobaeMbl, HEBU/IH-
MbIe B 9TOM nipuMepe. [IpeacraBum apyryto cutyanuio (Ha ICEeBIOKO-
7ie) I IeMOHCTPAITUN:

doA( function(){
doB();

doC( function(){
doD();

)

doE();
)

doF();

XOTs1 OIBITHBIN YKTATEb IPABUJIBLHO OIPENEJUT UCTUHHYIO 1TOCJIe-
JIOBATEJBHOCTD OllepallMii, I TOTOB ITOCIIOPUTH, YTO CUTYalUsI HA
MEPBBIN B3TJISAL KAKETCs TOBOJBHO 3allyTAHHO, U YTOOBI MPUIATH

K IIpaBUJIbHOMY OTBETY, IIPUAETCA OCHOBATEJ/JIbHO IMOPA3MbIC/IUTD.
Onepaum/l BBIIIOJIHAIOTCA B CJIEAYIONUIEM ITOPA/IKE!

doA()
doF ()
doB()
doC()
doE ()

© 0 0 0 0 O

doD()
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A BaM yZasoCh aTh MPABUIBHBIN OTBET C ITEPBOTO pa3a’?

JlormycTrM, HEKOTOPbIE YUTATEJHN TI0JIATAIOT, YTO 51 33/1a71 MMeHa (DyHK-
1111, 9TOOBI HAMEPEHHO YBECTH Bac B CTOPOHY. YeCTHOE CJIOBO, 51 ITPO-
CTO paccTaBJisiT UMeHa cBepxy BHI3. Ho morpobyem eriie pas:

doA( function(){
doC();

doD( function(){
doF();

)

doE();
)

doB();

Tenepp s mpucBons uMeHa 110 aadaBUTy B IOPsiiKe (DAKTUUECKOTO
BeimosiHeHUsI. Ho g YBEPEH, UTO JlaKe IIPU HaAJINYNUN OIIbITa B ITON
cutyannu orcaexusanne nopsgka A - B —- C —- D — E — F ne
MOKa/KEeTCsT BAM YEM-TO €CTeCTBEHHBIM. [IpUX0oiiTest TOCTOSTHHO GeraTh
B3TJIAA0M BBEPX-BHU3, BepHO?

Ho maxe ecau Bce aTo y Bac mojydaercss caMo coboii, ocTazach
elle oJHa OIIaCHOCTH, KOTOpasi MOKET BbI3BaTh Xaoc. Jloramaerecs,
0 ueM g°?

Uro, ecut doA(..) nau doD(..) Ha caMOM JieJie He aCHHXPOHHBI, KaK
™Mbl ipennionaranu? [lopsanox nusmengercs. Ecau ot byHKIIUM CUn-
XPOHHBI (1, BO3MOKHO, TOJIbKO B OT/I€JIbHBIX CIYYasiX B 3aBUCUMOCTU
OT YCJIOBHI B IIporpamme), nojydaercd mopsagok A —- C - D —
F—E— B.

Twuxuii Mopox, KOTOPBIN BBl YCJABIIAIN, 3TO B3/I0X THICAY JS-pas-
pPabOTYMKOB, B OTYASTHUHM 0OXBATUBIINX TOJIOBY PyKami. Tak BIosKe-
HITe — 3TO 1Po6IeMa? ITO OHO TAK YCIOKHSIET OTCIEKIMBAHNE ACHH-
XPOHHOTO MOPSIIKA BBIIOJIHEHNsT? Be3yCI0BHO, 3TO 9acTh IPOOTIEMBL.

Ho 1103B0IBTE MHE TIepencaTh MPebIIy AT TPUMED € BIOKEHHBIMU
cOOBITHSIMU /TaliM-ayTOM/Ajax 6€e3 MCI0JIb30BAHUS BIOKEHMSL:
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listen( "click", handler );

function handler() {
setTimeout( request, 500 );

}

function request(){
ajax( "http://some.url.1", response );

}
function response(text){
if (text == "hello") {
handler();
}
else if (text == "world") {
request();
}
}

B Takoii (hopmympoBKe Kojia Ge/ibl BJIOKEHUST ysKe He CTOJIb O4eBU/I-
HBI, KaK B NpeabiayIneil ¢hopMe, U Bce sKe OH B TOU K€ CTeNeHU IO -
BEPIKEH «KOIIMapy 00paTHbBIX BbI30BOB». [Touemy?

[Ipu nuneitnom (1ocseoBaTeIbHOM) aHAIM3€E 9TOTO KOJla HaM TTPU-
XOJIUTCS TTEPEXOANTH OT OJHON (PYHKITUU K APYTOIA, TOTOM K CJIEIYTO-
IIel u T. /1., IpbITast 1o Beeil KogoBoii 6ase, YT0ObI «PasrisieTh» 10-
CJ1e/10BaTeJIbHOCTD BBIITOJHEHUS. HalloMHIO, 4TO 3TO yIIPOLEHHBIN
KO/, HATMCAHHBIHN NCKITIOUUTETBHO 7T IeMOHCTpariuu. Bee Mbl 3HaeM,
4TO peasibHble KOJOBbIE Ga3bl ACMHXPOHHBIX TIPOrpaMm JS yacto ObI-
BalOT Ky/aa 6oJice HABOPOYCHHBIMH, M3-3a Y€ro MoA00HBII aHAIU3
YCJIOKHSIETCS Ha TTOPSIIOK.

Ertte 01H0 06CTOSITENBCTBO: YTOOBI ATAIIBI 2, 3 U 4 OBIIN CIIETLIEHBI [IJIsT
BBITIOJTHEHUST B CTPOTO OMPE/IeJIeHHOM TTOPsijIKe, caMu 110 cebe oOpart-
HbIE BBI3OBHI MPEIOCTABALIOT TOJIBKO OJIHY BO3MOXKHOCTD: KECTKO
3aIporpaMMUPOBATh aTarl 2 B atane 1, atan 3 B aTane 2, atamn 4 B aTa-
e 3 u T. 1. Takoe >xecTkoe MporpaMMUPOBaHNE HE BCET/IA TJI0XO;
B ZICHCTBUTEJIBHOCTH OHO O3Ha4YaeT (PUKCHPOBAHHOE YCIOBHUE, YTO
aTar 2 Bcerzia JO0JKeH TPUBOANUTD K aTamy 3. OIHAKO JKeCTKoe Mpo-
IrpaMMUPOBAHNE OTIPE/IEJICHHO JIeTaeT KO/l MeHee HaIe’KHbBIM, TOCKOJIb-
Ky OH He YYUTBIBAET BO3ZMOKHBIX TIPOOJIEM, KOTOPBIE MOTYT BbI3BAThH
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OTKJIOHEHUE B MOCJIE0BATEIbHOCTU dTanoB. Hanpumep, eciau Ha
aTarie 2 pousoiiaer c6oii, sTan 3 HUKorAa He OyIeT JOCTUTHYT, TPO-
rpamMMa He MOTIBITAETCS TIOBTOPHO BBITIOJHUTD 3Tall 2, He IPOU30iiaeT
mepexo/l Ha aJIkTePHATUBHYIO BETBb 00PA0OTKY OITUOOK ¥ T. J1.

Bce a1 BO3BMOKHOCTH MOKHO BPYUYHYIO 3aITPOTPAMMUPOBATD HA KaK-
JIOM 9Tarie, HO TAKOW KOJI OJIYYUTCS TOBTOPSIIONIUMCS, U €70 HEJIb3sI
6y/t[eT TIOBTOPHO MCITOJIb30BaTh B JAPYTUX dTallaX UKW APYTUX aCHUH-
XPOHHBIX BETBAX Bailen IIpOTrpaMMBbI.

HecmoTtps na To 4TO Balr MO3T MOXKET TIIAHUPOBATDH CEPUIO 3a/1a4
B TIOCJIEIOBATETHHOM BHjIe (CHaYasa aTo, IOTOM TO, 3aTeM IPYToe),
Garomapst COOBITHIHON MTPUPOJIE MO3Ta BOCCTAHOBJIEHHE,/TTIOBTODP,/
BETBJIEHIE PeATU3YIOTCs ToUTH Oe3 BCAKuX yeuuii. Ecimm Bol ommm
3a MOKYTKaMU 1 0OOHAPY KIJIH, 4TO 3a0bLIN CIIUCOK JI0Ma, 3TO He CTa-
HeT Tparefueil TOJbKO II0TOMY, YTO Bbl HE YUJIU 3Ty BO3MOXKHOCTb
3apaHee. M03r j1erko 060MIET 3Ty 3aMIHKY: BbI BO3BPAIIAETECH JOMO,
3abupaeTe CIIMCOK U CHOBA HJIETE B Mara3uH.

Ho Xpy1KocTh BpyYHYIO 3aIlPOrPaMMHUPOBAHHBIX 00OPATHBIX BHI30BOB
(maske ¢ JKeCTKO 3aIporpaMMUPOBAHHON 06pabOTKOI OINOOK) 4acToO
OKa3bIBaeTCs HE CTOJIb 3JeraHTHOM. [locsie TOoro Kak BbI 3aKOHUUTE
orpeessATh (MU TPEABAPUTENHHO TIJIAHUPOBATH ) BCE BO3MOKHOCTH /
IIYTH, KOJl CTAHOBUTCSI HACTOJIBKO 31Ty TAHHBIM, YTO BaM OYIeT TPy/I-
HO COTIPOBOK/IATH W OOHOBJISITH €TO.

B amom IIPOABJIAETCA CYTh «KOIIIMapa O6paTHbIX BBI3OBOB». Bioxe-
HI/Ie/OTCTyHbI — BCeTro JIMlIb OTBJICHEHNE BHUMaHWA.

A ecii Bac 910 He yOesK/1aeT, Mbl JIaske He IPUTPOHYJIICH K TOMY, 4TO
IIPOUCXOJIUT IIPU OJHOBPEMEHHOM BBITIOJTHEHWH JIBYX 1 OJI€€ TIENM0YeK
9TUX TIPOJIOJIKEH I 0OPATHBIX BBI30BOB, UJIU KOT/IA TPETHH ITAIT TIepe-
XOJIHT B TIApaJijieJibHbie 0OPATHDIE BHI30BLI C MJII03AMU HJIH 3a1[eJTKa-
Mmu, nian... OMG, y mens yske rosioBa packaibiBaercs! A y Bac?

Bor YJIOBUJIN CYTb: HallI€ ITOCJIEA0BATE/IbHOE, 6JIOKI/Ipy10Hlee ImoBezeHne
IJTaHUPOBaHUA MO3ra 1JIOXO COOTBETCTBYET ACMHXPOHHOMY KOZY,
OPUEHTHUPOBAHHOMY Ha O6paTHbIe BBI3OBBL. JTO HepBI)IIL/,I CYHUIECTBEH-
HbBII HE/O0CTAaTOK 06paTHI)IX BbI3OBOB: OHU BbIPa’KalOT aACMHXPOHHOCTb
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B KO/I€ CITOCOOAMH, JIJIs1 OCO3HAHNST KOTOPBIX HAIIIEMY MO3TY TIPUIETCST
TIpUJIaraTb Maccy yCUJInH.

NMpo6nembl noBepus

HecooTBercTBrEe MEXIy MOCTEI0BATENBHBIM XapaKTepaM IJIaHupPo-
BaHMsI MO3Ta ¥ aCHHXPOHHBIM KOJIOM JS Ha OCHOBE 0OpaTHBIX BBI3O-
BOB — BCEro JIMIIb OHA YacTh IPOGJIEMbl ¢ 0OPATHBIMU BHI30BAMMU.
CymectByioT GoJiee rry6okue pobaeMBbl, 0 KOTOPBIX HY/KHO Tobec-
TTOKOUTBCS.

JlaBaiiTe BepHeMCsI K KOHIETINU (DYHKIIMN 0OPAaTHOTO BBI30Ba Kak
MPOIoJIKeHUs (MM BTOPOM IMOJIOBUHBI ) Baliell TPOTrpaMMBbl:

// A
ajax( "..", function(..){
// C

s
// B

// AW // B BBITIOJHSIOTCA Celi4Ac, IO TIPSIMbIM YTIPAaBIeHUEM TJIAaBHOU
nporpammsl |S. Ho // C oTkIaapIBaeTCs 1714 BBITOJTHEHUS OMOM, TIO]T
KOHTPOJIEM JIPYTOU CTOPOHBI — B JAHHOM crydae GyHKIIUU ajax(. . ).
B npuHmune nopobHast epeiava yrpabieHusi He 00513aTeIbHO CO3-
JaeT poOIEMBbI JIJIST TIPOTPAMM.

Ho ne crout 0OMaHbIBaThCS €€ PEIKOCTHIO U MIPE/IITONATATh, YTO Tepe-
KJIIOUEHNUE yTIpaBJieHnst — o6braHoe fei0. Ha camoM fese 1o o/iHa u3
Xymmux (M IpU 9TOM CaMbIX KOBapHBIX) MPOOJIEM TIPOEKTUPOBAHNS,
OPMEHTUPOBAHHOTO Ha oOpaTHbie BbI30BbI. CyTh B TOM, 4TO WHOT/A
ajax(..) (TO eCTh CTOPOHA, KOTOPOU BRI TIepeIaeTe MPOI0JIKEHNE CBO-
ero 0OpaTHOTO BbI30BA) He ABJIsIeTCsT (DYHKITNEH, HAITMCAHHOM BAMU HJIH
HaXOJAIIeHCs IO/ BAIIMM IMPSIMBIM KOHTPoJIeM. /[0cTaTOYHO 9acTo aTOo
caykeOHast (DYHKIIMS, TIPeI0CTaBIeHHAs] HEKOI TPeThell CTOPOHOIL.

ITO sIBJIeHUE Ha3bIBAETCs uﬂeepcueﬁ ynpasjienusi. Bbl 6epeTe 4acCTb
cBOen IIPpOrpaMMBbI U IIPEAOCTABJIAECTE KOHTPOJIb HA/l €€ BBIIIOJTHEHNEM
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IpyToi cTopoHe. Mesky BammmM KOJIOM U CTOPOHHEH (hyHKIHEN cy-
IIeCTBYET HEOOBSIBJIEHHBIN KOHTPAKT — HAOOP YCJIOBUH, HA BBITOJI-
HEHME KOTOPLIX Bbl paCCYUTBIBACTE.

NcTopus 0 nATH 06paTHBbIX Bbi30BaX

Bo3M0skHO, BAJKHOCTB 5TOT0O MOMEHTa He coBCceM oueBH/HA. [103B0JIb-
Te MHE CKOHCTPYMPOBATh IIpeyBeJIUYeHHbIH clleHapuii, KOTOPbIi 110-
Ka3bIBaeT, YeM OITaCHO TaKoe JOBepue.

[IpencraBbre, 4TO BBl — Pa3pabOTYHK, KOTOPOMY HOPYUYEHO IIOCTPOUTh
cucteMy ohOpPMJICHUS 3aKA30B JIJIsI CAITa, IIPOJIAIOIIETO JJOPOTHE TeJie-
BU30pbL. Bece cTpaHUIlbl cucTeMbI yiKe YCIENHO mocTpoenbl. Ha mo-
CJIeJTHEN CTpaHuUIle, KOT/IA ITOJIh30BaTENb TeJTKAeT Ha KHOMKe «Iloj-
TBEPAUTD> JIJIsSI TIOKYITKH, HEOOXO/IMMO BbI3BATh CTOPOHHIOIO (DYHKITHIO
(TpeocTaBIeHHYTO, IOMTYCTUM, aHAJTUTUYECKON KOMITAaHUE) /IS
oTCHeKMBAaHUA (paKTa IMPOIAKH.

Bwi 3ameuaete, uto niperocTaBiennast (hyHKIMS OTCIEKIMBAHUST STBJISI-
eTCsT ACHHXPOHHOM, BO3MOJKHO, T10 COOOPasKeHUSIM ObICTPOICHCTBHSL.
ITO O3HAYAET, UTO €l HyKHO repesaTh (yHKINI0 0OPaTHOTO BbI30BA.
B npotoskeHnn, KOTOPOE BbI TiepeiaeTe, COAEPsKUTCSI KTOTOBBIN KO/,
KOTOPBIN CHUMAET CPEICTBA C KPEAMTHON KapThl OKYTIATEST U BBIBO-
JIAT CTPAHUILY ¢ 6JIATOIAPHOCTBIO.

KOZI MOJKET BBITJIAAETDb TaK:

analytics.trackPurchase( purchaseData, function(){
chargeCreditCard();
displayThankyouPage();

})s

Bce nipocto, BepHo? BbI nuiiieTe Koji, TeCTUpyeTe ero, Bce paboTaer,
KO/l YXOJIUT B 9KCILTyaTaluio. Bee cuactinsb!

[TpoxoauT noJrozia, HUKakuX mpobieM. Bol ouTy 3a0b11n, 4To KOrjaa-
TO Ticaau 3ToT Koja. Ho BOT ofHaXK/Ibl YTPOM, KOT/Ia BbI 3aXOJUTE
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B Kaderepuii mepes paboToil ¥ CMaKyeTe JIaTTe, BAM 3BOHUT BCTPEBO-
JKeHHBIN HadanbHUK. OH TpedyeT, 4T0ObI BbI OPOCHIIN KO(hE U CPOIHO
MUaInCh Ha paboty. OKa3aBIINCh Ha MECTe, BBl Y3HAETE, 4TO Yy 0000
[IEHHOTO KJIMEHTA 32 O/IMH KYIIJIEHHbIN TeJIEBU30P OILJIaTa ¢ KPEAUTKH
Oblia crcana 5 pas. [IoHATHOE 1€710, KJIMEHTY 9TO COBEPIIEHHO He
norpaBusiock. Ciryskba MoAIEPKKU yKe IPUHECIa U3BUHEHWS 1 3a-
IyCTHJIa BO3BPAT CPEJCTB, HO HAYaJIbHUK JKeJIaeT 3HaTh, Kak 9TO BO-
o611te MOTJIo Tpou30iiTH. «Passe y Hac HET TECTOB st TAKKMX CJIyda-
eB?!» A BbI ake He TIOMHUTE HAITMCAHHBIN BaMu Ko Ho BBI cHOBa
3aKallbIBAETECh B HETO U TIBITAETECH TIOHSITh, YTO MOTJIO TIOWTH HE TaK.

ITocne ananunza JKYPHaJ/IbHBIX /IAaHHBIX Bbl IPUXOAWUTE K BbIBO/Y, YTO
BO3MOKHO TOJIbBKO OHO oObsACHENNE: aHATUTHYECKAs (I)YHKHI/IH He-
HN3BECTHO IIOYEMY BbI3BaJjla Ballly (byHKHI/IIO O6paTHOI‘O BbI3OBa IIATb
Ppa3 BMECTO O/[HOTO. B ux JAOKYMEHTallun 00 9TOM HUYErO He CKa3aHo.

Bbl cBA3bIBAETECH € UX CAYKOOM MOAAEPKKH, KOTOPast npeObiBaeT
B TAKOM K€ U3YMJIEHUH, KaK U Bbl. CIENUATMCThI OGEIAIOT CBA3ATHCS
CO CBOMMH pas3paboTurKaMK U cOOOIINTH 0 pesyJbrare. Ha ciemyio-
MU JeHb BaM OPUXOAUT JIMHHOE COO0menne ¢ 00bACHEHUMH,
KOTOPOE BbI ITOCIHENTHO MMPUHOCUTE HAYa/JIbCTBY.

OkxkasbiBaeTcst, pa3pabOTYMKI U3 AHATUTUYECKOIN KOMIIaHUK paboTann
HaJl HEKMM SKCIIEPUMEHTAIbHBIM KOZOM, KOTOPBIN B ONpe/Ie/eHHbIX
YCJIOBUSIX IIBITAETCS MOBTOPATH MePeJaHHblil 0OpaTHbINA BBI30B OJUH
pa3 B CEKyH.Y, U TaK [Th pas, U TOJBKO IOCJE HTOTO IPOUCXOLUT
ommbKa TaiiM-ayTa. ITOT KOJ He J0JKEH OBLI MOMACTh B TOTOBBIN
MIPOYKT, HO BCE JKe KaK-TO momnas. PazpaboTYrKu CUITBHO CMYIIEHbI
n u3BuHAI0TCA. OHKI HOAPOOHO PACCKA3BIBAIOT O TOM, KAK HALILIN IIPO-
6JIeMy, U 9TO TIPEATPUHSIN, YTOOBI OHA HUKOT/IA HE TIOBTOPUJIACS...
Bua-61a-61a.

Yro pasnblie?

Bt moxnagpiBaeTe HaUaJBHUKY, HO €TO TaKOe TOJIOKEeHUE e He
ycrpamBaeT. OH HacTanmBaeT (1 BBl HEOXOTHO COTJIANIAETECH ), UTO UM
JIOBEPSITH OOJIbINE HEJIb3sT, U TEIEePh HYKHO KaKUM-TO 0Opa3oM 3a-
MIUTUTH KO/l O(POPMIIEHUST 3aKa3a OT TAKUX YI3BUMOCTEI.
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Yepes HEKOTOPOE BPEMsI BBI MTHUIIETE TPOCTYIO «3AIIATKY», KOTOPAst
Bpojie ObI BCEX yCTPaUBaET:

var tracked = false;

analytics.trackPurchase( purchaseData, function(){
if (!tracked) {
tracked = true;
chargeCreditCard();
displayThankyouPage();

})s

DTOT KOA A0HKEH BblTb 3HAKOM BaM M0 NEPBOWA rMaBe, Tak Kak Mbl
(hakTMUeckn cozaaem 3aABWKKY AJ1S MHOXECTBEHHbIX Napasniesb-
HbIX aKTUBM3aLIMIA Hallero 06paTHOro BbI30Ba.

Ho Tyt oun 13 WHKEHEPOB 110 TECTUPOBAHUIO CITPATINBAET: «A UTO
IPOU30I/IET, €CJI OHU BOOOIIE HEe BBI3OBYT Halty HyHKI0?» Kakas
HENpUATHOCT. HUKTO 13 Hac He ToayMal 06 aToM.

Bor naunnaete paccienoBaHue v TPOAYMbIBaeTe BCe BO3MOKHBIE ITPO-
6JIeMbI, KOTOPbIE MOTYT BO3HUKHYTH TIPH BBI30BE Balieil (hyHKI[UH
06paTHOTO BbI30Ba. [IpUGAN3UTENBHBII CIIUCOK TOTO, YTO TOJIHKO
aHanuTHIecKas (PyHKINS MOKET CeIaTh He TakK:

O BebizBaTh (hyHKIMIO 0OPATHOTO BHI30Ba CJIMIIKOM PaHO (10 TOTO,
Kak (baKT MpojIasku OBLIT 3aPErUCTPUPOBAH ).

O BoisBaTh (yHKIMIO 06PAaTHOrO BBI30BA CAMIIKOM ITO3AHO (MK
BOOOIIE HIKOT/IA).

O Bsi3BaTh PyHKIIMIO 0OPATHOTO BBI30BA CIUIIKOM MAJIO UJIK CJIUII-
KOM MHOTO pa3 (Kak B 0OHApyKeHHOI BaMu TIpobJIeMe).

O He nepemarb HeOGXOAUMBIE TIEPEMEHHbIE CPE/Ibl/TTapaMeTPhI Balieit
(byHKIIMT 06paTHOTO BHI30BA.

O ITornoTuts 06ble BO3HUKIIME OMIMOKY /UCKIIOYEHUSI.
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Crucok mpou3BOIUT THETYIIEE BIIEYATIEHIE — TAK OHO U €CTh. Bbr
[OHEMHOTY HAUNHAETE CO3HABATD, YTO BAM IIPUJIETCS IIUCATh CIIEIU-
AJTBHYIO JIOTHKY 051 Kanc0020 6e3 uckiouenuss 0opaTHOTO BbI30BA,
KOTOPBIil [Iepe/IaeTcsi CTOPOHE, B HA/IEKHOCTH KOTOPOU BbI He yBe-
PEHBL

Tenepb BbI CTaJI €11E€ JIYYIIE IOHNMATb, YTO TaKOE «KOIIMap O6paTHbIX
BbI3SOBOB».

He TO/NIbKO B 4y)>XOM KoAe

Hexotopble ynTaTesn MOTYyT YCOMHUTbBCS, a HE TIPEYBETUIUBAIO JIN
s CepPbe3HOCTD MPOOJIEMbI? MOJKET, BbI PEIKO B3aUMOJIEHCTBYETE CO
CTOPOHHUM KOJIOM WJIM He B3aUMOjieiicTByeTe BoBce. MOKET ObITh,
ucnosbzyere API ¢ KoHTpoJsieM BepcHil MM pa3Melaete Takie Ou-
6JIMOTEKH Ha COOCTBEHHOM CEPBEPE, TaK UTO MX TOBEEHNE HE MOJKET
ObITh U3MEHEHO HE3AMETHO JIJIsST BaC.

WNrax, 3agymaiiTech Hajl BOIPOCOM: MOKETE JIM BBI B TIOJHON Mepe
TOBEPSTH TEM CPEACTBAM, KOTOPbIE TEOPETHUECKHN HAXOSATCS MO/
BaIlliM KOHTPOJIeM (TO €CTh B Ballleil KOZOBOI Hase)?

MHorue 13 HaC COTJIACATCS € TEM, UTO, IT0 KpaliHel Mepe, 10 KaKO#-To
CTeTIeH! B CBOU BHYTPeHHWE (DYHKIIUY CTIETYET BKIIOYATH 3aIIUTHBIE
MIPOBEPKU BXOAHBIX MaPaMETPOB IS TIPEIOTBPAIEHNS /CHIKEHUST
HeTpeaBUAEHHBIX TPOOJIEM.

UpesmepHoe 10Bepre BXOIHBIM JaHHbIM:

function addNumbers(x,y) {
// + neperpyxaeTca c npeobpa3oBaHWeM TUMa ANA BbINOJHEHUA
// KOHKaTeHauuu CTpoK, TaK 4YTO >Ta onepauus
// He aBnAeTcAa cTporo 6e3onacHoi B 3aBUCUMOCTHU
// OT nepepAaHHbIX MapameTpoB.
return x + y;

addNumbers( 21, 21 ); // 42
addNumbers( 21, "21" ); // "2121"
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3ammra oT HeHa[e;KHOTO BBOJIA:

function addNumbers(x,y) {
// mpoBepka BBOAa Ha YUCNOBble AaHHble
if (typeof x != "number" || typeof y != "number") {
throw Error( "Bad parameters" );

}

// ecnu ynpaBneHue nepepaHo cwpaa, + 6e3onacHo
// BbINONHUT CNOXeHUe 4ucen
return x + vy;

}

addNumbers( 21, 21 ); // 42
addNumbers( 21, "21" ); // Error: "Bad parameters"

Toxe 6830H8.CHO, HO BBITJIAANUT JIYYIIE:

function addNumbers(x,y) {
// npoBepka BBOAA Ha YUCNOBble AaHHble
x = Number( x );
y = Number( y );

// + 6e30MacHO BbLINOMHUT C/IOXEHUe 4ucen
return x + y;

}

addNumbers( 21, 21 ); // 42
addNumbers( 21, "21" ); // 42

Kaxoii 661 BApraHT BbI HU BBIOPAJIH, TaK¥e TIPOBEPKU /HOPMATH3AIIIH
JIOCTATOYHO YaCTO BCTPEUYAIOTCST MPU paboTe ¢ BXOAHBIMU TaHHBIMU
(ynxmmii, naxxe B Kojie, KOTOPOMY MBI TEOPETHYECKHU TTOJTHOCTBIO J10-
BepseM. B KakoM-TO MPUMUTHBHOM CMBICJIE 3TO TTPOTPAMMUCTCKUM
9KBUBAJIEHT T'€OTTOJINTUYECKOTO MIPUHITUIIA «/I0BEPSI, HO TPOBEPSIit».

Passe ne JIOTUYHO, 4YTO TaKou Ke nmoaxon cjaeAyeT NMpuMeEHATDb Ipu
CO3/IaHNN aCUHXPOHHBIX (I)YHKHI/II‘/JI O6paTHOFO BbI3OBa H€ TOJIbKO
C BHEIITHUM KOJOM, HO 1 C KO/IOM, KOTOpLIfI B O6LL[€M CJIydae HaXO/IMT-
C4d 1101 HalllUM KOHTPOJICM? KOHE“IHO, CJIEAYET.

OZ[HaKO O6paTHbI€ BbI3OBbI Ha CaMOM [ieJie HUKaK He IIOMOTaloT HaM
B 9TOM J1eJie. Bcio MEXaHUKRY TIPUXO/IUTCA CTPOUTb CaMOCTOATE/IbHO,
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U 4acTo JIeJI0 CBOAUTCS K OOIbIIMM 0ObeMaM MIabJI0OHHOTO KOJa, KO-
TOPBIN TIPUXOUTCSI TOBTOPSTH 17151 KAKIOTO aCHHXPOHHOTO 0GPaTHO-
TO BBI3OBaA.

Camast xJionoTtHast pobsiemMa ¢ 06paTHBIME BbI30BaMH — WHBEPCHSI
YTIPaBJIEHN, TPUBOJAIIAS K TIOJTHOMY HApPYIIEHUIO MO0 BCEM JIMHUSAM
noBepusi. Eciii y Bac eCTh KOJI, HCIOIB3YIOMIN 3T 0OPaTHbIE BHI30BBI
(0COOEHHO B COYETAHUN CO CTOPOHHUMIE CPEICTBAMI, HO HE TOJIHKO)
1 BBI e111e He TPIMeHseTe HIKAKYIO JIOTHKY CHUKEHUS PUCKOB, CBA3aH-
HBIX C IPOGJIEMaMU JIOBEPUST TIPU MHBEPCUE YIIPABJIEHHsI, TO Balll KO/I
yIKe COIEPAKUT OMMOKHU, XOTSI BO3BMOKHO, BbI C HUMHU €I1Ie HE CTaIKUBa-
sich. He3ameueHHbIe OMMOKY BCe PABHO OCTAIOTCS OIMIMOKAMHU.

Kommap, 1a u Tosbko!

MonbITKKU cnacTun OGPaTHbIe Bbi30Bbl

Y apxuTeKTypbl 0OpPaTHBIX BBI30OBOB €CTh HECKOJbKO Bapuallnii,
KOTOpBIE IIBITAIOTCS PENIUTh HEKOTOpbIe (HO He Bee!) mpobieMbl 10-
BEPHsI, PACCMOTPEHHbBIE BbIIe. ITO H00JIeCTHbBIE, HO Ge3HaIesKHbIE
MOTIBITKU CIIACTH MAaTTEPH «0OPATHBIN BBI30B» OT YHUUTOKECHUS
caMoro ce0s.

Hamnpumep, pisa 6osee saerantuoii 06paboTky oMmbOK HEKOTOPBIE
API nipe1ocTaBisiioT BO3MOKHOCTD PACUENILEHUSL O0PAMHBLX BbI30608
(mu1st onioBeteHn it 00 ycrexe u JiJIst ONoBeleHnit 06 omoKe):

function success(data) {
console.log( data );

}

function failure(err) {
console.error( err );

ajax( "http://some.url.1", success, failure );

B API ¢ takoii apxutekTypoit 00paboTdnk ommbOOK failure() 4acTo
He sBjsercs o0s3aTebHbIM. Ecain Bbl IpegnounTaere, YTo0bl OMImo-
k1 GecceseHo norsomanuch (hy!), To OH He TPeoCTaBISETCSL.
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ApXuUTEKTYpa pacllenneHns 06paTHbIX BbI30BOB MCMONb3yeTCs
Promise APIB ES6. O6eluaHus ES6 6yayT ropa3ao 6onee noapob-
HO paccMOTpeHbI B rnaBse 3.

JIpyroii pacripocTpaHeHHbI TATTePH 0OPATHBIX BHI30BOB HA3BIBAETCSI
«owubra na nepsom mecme» (MHOTIA TAKIKE BCTPEUAETCS TEPMUH
«cmuv Node», NOCKOJIBKY 9TO COTJIANIIEHIE UCTIOIBb3Y€ETCsT TIOYTH BO
Bcex API Node.js): nepBblii apryMeHT eIuHOro 0O0paTHOrO BbI30BA
pesepBupyercs [7ist 00bekTa omuOKY (ecsiu OH ecTb). B cayuae ycre-
Xa 9TOT apPTyMEHT OY/IET TyCTBIM/JIOKHBIM (@ JI0ObIe MOCTeLYIONTITe
APTYMEHTBI COZIEPIKAT JAHHDIE YCIIETTHOTO BHI30BA), HO ITPH MOy Y€HUN
currasa 06 omubKe MEePBbIil apryMeHT 3ajlaH/UCTHHEH (a IpyTHe
apryMeHTBI OOBIYHO He TIePeatoTcst):

function response(err,data) {

// owubka?
if (err) {
console.error( err );
}
// ecnn HeT - npeanonaraeTca ycnex
else {
console.log( data );
}

}

ajax( "http://some.url.1", response );

B o6onx CJIydadaXx CIEeAYET O6paTI/ITb BHUMaHWE Ha PAJL 00CTOATEILCTB.

Bo-11epBbix, 3TOT MaTTepH He peraeT GOTBITUHCTBO TPOOIIEM T0BEPHs,
Kak MOTJI0 ObI TToKazaTbesi. Hu B 0/iHOM BapmaHTe 00paTHOTO BBI30BA
HeT HUYETO, 9TO TIPEA0TBPAIIAIO0 Obl MK (GUITBTPOBATIO HEIKETATETb-
HbIE TTOBTOPHBIE BLI30BHI. bBosiee Toro, cutyarus naxe yxXyamnaach,
IIOTOMY YTO BbI MOJKETE TTOJIyYUTh CUTHAJIBI 00 yCIiexe 1 OInOKe O/[HO-
BPEMEHHO WJIM HE MOJYYUTb HU OJIMH M3 HUX, 1 BaM BCE PABHO IIPU-
JeTCS TIMCATD VIS 3TUX YCIOBUI JIOTTOJHUTENbHBIH KO/

Tax:xe He 3a0bIBaiiTe 0 TOM, YTO XOTs 9TO CTAHAAPTHBII ATTEPH,
KOTOPBII MOKHO IIPUMEHSITH Ha TPAKTUKE, OH 3aHIUMaeT OOJIbIIIe MecTa
U comepkuT 6oJblne mabJOHHOIO KOAa, KOTOPBII B I MOKHO
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OyJIeT UCIIOJIb30BaTh MOBTOPHO. BaM GBICTPO HaZ0eCT BBOIAMUTH BECh
ATOT KOJL JIJISI KaXKI0TO OT/EIbHOTO 0GPAaTHOTO BbI30Ba B IPUJIOKEHUH.

Kak nacuer npobsieMbl, uTo GYHKIMS HUKOT/IA He Oy/IeT BhI3BaHa?
Ecui Bac 6ecriokonT Takast BOSMOKHOCTD (Kak M I0JIKHO OBITB! ), TO,
CKOpee BCEro, CJIeAyeT Ha3HAYMTh TallM-ayT I OTMEHBI COOBITHSI.
[l719 TOTO MOKHO HAIIUCATH CHEUANTBHYI0 (DYHKIINIO (/1ajiee TTPUBO-
JINTCST TOJTbKO 3ar0TOBKA):

function timeoutify(fn,delay) {
var intv = setTimeout( function(){
intv = null;
fn( new Error( "Timeout!" ) );
}, delay )
return function() {
// TaWm-ayT euwe He cay4unca?
if (intv) {
clearTimeout( intv );
fn.apply( this, arguments );

3
}

A BOT Kak oHa 6yIIE‘T HCIIOJIb30BaTbCA:

// wcnonb3oBaHMe naTTepHa 0bpaTHOro Bbi3oBa "owubka
// Ha nepBom mecTe"
function foo(err,data) {
if (err) {
console.error( err );

b
else {

console.log( data );
}

}
ajax( "http://some.url.1", timeoutify( foo, 500 ) );

JIpyras moTeHnnaibHas mpobseMa J0Bepust — CJAUITKOM PAHHIIT BbI-
30B. B KOHTEKCTE MPUITOKEHNSA 9TO MOKET 03HAYaTh BBI3OB 710 3aBEP-
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[IeHUsI HEKOTOPOTO KPUTHYECKOro ycaosust. Ho Ha Gosiee ob1em
YPOBHE IIPobJIeMa MPOSIBASETCS B yTHINTAX, KOTOPbIE MOTYT BbI3BATh
(byHKIMIO 00paTHOTO BbI30Ba TEPeIaHHyI0 BaMu JIOO cetiuac (CuH-
XPOHHO), 160 nomom (aCUHXPOHHO).

Henerepmunnam, oKpy>Kalomuii moBeieHe «CUMHXPOHHO/aCUHXPOH-
HO», IOYTH BCET/Ia MOPOKIAET OMIMOKH, KOTOPBIE ObIBAET OYEHD TPY/I-
HO HaWTH. B ompeneneHHbIX KpyTax g OMUCAHUSA KOIMapa «CHH-
XPOHHO/AaCUHXPOHHO» MCIOJIb3YeTCS BBIMBINMIJIECHHBI MOHCTP TIO
nMeHH 3airo, HaBos il Gesymue. Pacripoctparernbiii npusbis « He
BBITyCcKaliTe 3a/ro!» Be/ieT K 0O4eHb Pa3yMHOMY COBETY: BCET/la aKTH-
BUBUPYiiTe 0OpaTHbIE BHI3OBBI ACHHXPOHHO, JIa’Ke eCJii OHU 0Tpabo-
TAIOT TIPSIMO Ha CJIEYIONIeN NTePAIUH KA COOBITHI, 4TOOBI BCe
o6paTHble BHI30BBI OBLIN MTPEICKA3YEMO aCHHXPOHHBIMIL

3a JOonoNHUTENbHONM MHGOopMauwmelt o 3anro obpallanTecs K ny-
6nvkauuam Opena MonaHa (Oren Golan) «Don't Release Zalgo!»
(https://github.com/oren/oren.github.io/blob/master/posts/zalgo.
md) v Aiizeka 3. LUmotepa (Isaac Z. Schlueter) «Designing APIs
for Asynchrony» (http://blog.izs.me/post/59142742143/designing-
apis-for-asynchrony).

[Tpumep:

function result(data) {
console.log( a );

b

var a = 0;

ajax( "..pre-cached-url..", result );
a++;

Yro BeIBeseT aTOT KO — 0 (CHHXPOHHBINA 0OpaTHBII BbI30B) mian 1
(aCMHXPOHHBIN 00PATHBIN BBI30B)? ITO 3aBUCUT OT OOCTOSITEILCTB.

Bol BumTe, Kak OBICTPO HENPEACKA3yeMOCTh 3aJIr0 HaunHaeT yrpo-
Kath 110001 iporpamme JS. Takum o6pa3om, Trymo 3Bydaiiast ¢ppasa
«He Borimyckaiite 3anro!» Ha caMoM fesie 060padBaeTcst B BBICIIIEH
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CTETIeH! Pa3yMHBIM 1 YHUBEPCAJIbHBIM COBETOM. Beerma nucmomabayii-
T€ ACUHXPOHHOCTb.

A ecym BBI He 3Haere, Oyer in API Bcerna MCIob30BaTh aCHHXPOH-
HBIT BBI30B? MOJKHO NMPUAYMATh CIENUAIbHYIO (DYHKITMIO — YTO-TO
BPO/Ie cyelyloleii 3aroTOBKM asyncify(..):

function asyncify(fn) {
var orig fn = fn,
intv = setTimeout( function(){
intv = null;
if (fn) fn();
}, @)

fn = null;

return function() {
// aKTuUBUpyeTCA CJIMWKOM bbicTpo, A0 cpabaTbiBaHUA
// TaWmepa “intv’,
// obo3Ha4vawwero MpoXoxAeHWe acCUHXPOHHOrO nepuoja?

if (intv) {
fn = orig_fn.bind.apply(
orig fn,

// Bo6baBuTb “this’ o06epTkuM B mapameTpbl Bbi30Ba
// “bind(..)" u kappupoBaTb BCe nepefaHHble

// napameTpsl.

[this].concat( [].slice.call( arguments ) )

)5

¥
// QaCUHXPOHHO
else {
// BbI3BaTb WUCXOAHYH QYHKLIMIO
orig fn.apply( this, arguments );
}

3

DyuKIMs asyncify(..) UCIOJb3YETCsI IPUMEPHO TaK:

function result(data) {
console.log( a );

}
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var a = 0;

ajax( "..pre-cached-url..", asyncify( result ) );
a++;

Hesasno, naxoaurces jim 3arpoc Ajax B Katie u pasperienue (resolve)
[PUBOAUT K HEMEJIEHHOI aKTUBU3aIMU 0OPaTHOTO BHI30BA MJIH JKe
JIaHHBIE [IePeIatOTCs 110 KaHATy CBsI3U, a 00paTHbIN BbI30B 3aBepIia-
eTcst o3/[Hee aCHHXPOHHO, 9TOT KO Beera Oy/er BIBOAUTL 1 BMe-
cro 0. result(..) B J1060M cirydae OyIeT BbI3BIBATHCS ACHHXPOHHO,
9TO O3HAYAET, YTO a++ CMOIKET OTpa6OTaTb J10 BBIIIOJIHEHUA result(..).

Vpa, erite oxxa npobiema oBepust «periieHas! OHAKO 5TO pelleHe
HeahhekTUBHO, a B IIPOEKT pobaBIseTcs eie GOJIbIIe Pas3ayToro
mabJIOHHOTO KOJIa, KOTOPBIN CTAHOBUTCS JIMITHUM GPEMEHEM.

C o6paTHBIMM BbI30BAMU 9Ta UCTOPUS IIOBTOPSIETCS. CHOBA U CHOBA.
OO6paTHble BBI30BbI II03BOJISIOT C/eJaTh IPAKTUYECKU BCE, YTO BaM
TOJIBKO MOTPEGYETCsI, HO BbI JIOJIKHBI OBITH TOTOBBI OCHOBATEIBHO TI0-
paboTath ISt OCTUKEHNUST pe3yJibrara. /[oCTaTOYHO 4acTo 9TUX YCH-
Jmii Tpebyercss HaMHOTO OOJIbIIIE, YeM BaM 3aX0YeTCs MOTPATUTh Ha
TaKOU KO/I.

B03MO3KHO, Y BAC BOSHUKHET MbICJIb 00 MCIIOJIb30BAHIU BCTPOCHHBIX
API win Ipyrux sI3IKOBBIX MEXaHUK /Ui IOM00HBIX TpobeM. ES6
HAKOHEI[-TO [PE/IIATAeT HEKOTOPBIE JOCTOMHBIE PELICHHs, TAK YTO
MPOAOJKANTE YUTATH!

NTtorn

OO6parHble BbI30BBI — (hyHAaMeHTaJlbHast CTPYKTYpPHas eIMHUIIA
aCMHXPOHHOTO BBITTOTHEeHU B JS. Tem He MeHee /1719 pa3BUBAIOIIETO-
s TI0 Mepe CTaHOBJIeHU: |S man/madTa aCHHXPOHHOTO TPOTPAMMU-
POBaHMS UX CTAHOBUTCS HEAOCTATOUHO.

I[Tpes/ie Bcero, HAIl MO3T BCe ITAHUPYET MOCIE0BATENbHO, ¢ GJIOKH-
POBKOII ¥ ¢ OJHOIOTOYHON CEMAHTHKOI, HO 0OpaTHbIE BHI30BBI BbI-
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PaXKaT ACUHXPOHHYIO TTOCJIEJ0BATEIBHOCTD BBITIOJHEHNS B HEJIN-
HENHOM W HEIOCJEe0BaTeJbHOM BUJIE, YTO CUJIBHO 3aTPYyAHSIET
MIPaBUIBHBIN aHATN3 TAKOTO Kozia. Ko, KoTOpbIil TpyAHO aHAIU3UPO-
BaTh, — 9TO ILJIOXOU KOJ|, KOTOPBII IIPUBOAUT K OIIUOKAM.

Ham Heo6xouM ¢rocob BbIpaskeHust aCMHXPOHHOCTH B OoJiee CHH-
XPOHHOM, TIOC/IE/IOBATEBHOM, OJIOKMPYIOIEM BHU/IE, TO €CTh TaK, KaK
paboTaeT Halll MO3T.

Bropoii, 6o/ee BasKHBINA HEAOCTATOK — 00paTHBIE BbI3OBbI IIOABEPIKE-
HbI MHBEPCHK ylpaBjieHusi. VIHaue roBopsi, OHU HESIBHO II€PeIaoT
yIIpaBJIeHKe APYTOi CTOPOHE (YaCTO CTOPOHHEMY KOJLY, KOTOPBII BaM
HEMOAKOHTPOJIEH ), KOTOPast I0JKHA aKTHBU3UPOBATH TIPOIOJIKEHIE
Baeii mporpammsl. [lepeada yrpassieHust OTKPbIBAET I1EJIbIN CITUCOK
pobJIeM JI0BepHst: HarpuMep, He Oyaet Jiu HYHKINsT 06paTHOTO BbI-
30Ba BbI3BIBATHCS Yallle, YeM BbI OXKI/IaeTe.

Boobrite roBopst, BbI MOKeTe H300PECTH CIIEIMATU3UPOBAHHYIO JIOTH-
Ky JUUIsI pelieHust of0OHBIX IPOOJIEM, HO CIEIATh CJIOKHEE, YeM XO-
TeJIOCh OBbl, a TIOJy4eHHBI KO/ OKa3biBaeTcst Gojiee HEYKIIOKNM,
CJIOJKHBIM B COTIPOBOK/IEHUH U, CKOPEe BCETO, HEJOCTATOUHO 3alllU-
I[EHHBIM OT 9THX PHCKOB, TOKA BbI HE CTOJIKHETECH C ITUMHE OIMOKa-
MU Ha TIPAKTHKe.

Hawm xoresock 661 uMeTh 0006IIEHHOE pellieHne A BeeX MpobiemM
JIOBEPHST — TaKOe, KOTOPOE MOKHO OBbLIO OBl TOBTOPHO MCIOJIb30BaTh
JUIs1 10000 KOJIM4eCcTBa 00PaTHBIX BBI30BOB 03 n30bITOUHOro Hal-
JlacTa B BUJIE JIMIITHETO MIabJOHHOTO KOJIA.

[Tpumercst HATH YTO-TO MOJIy4Ile OOPAaTHBIX BbI30BOB. /la, OHU He-
IJIOXO CJTYSKUJIU JIO CHX Top, HO Oyayiee JavaScript Tpebyer GoJee
COBEPIIEHHBIX M MOITHBIX ACUHXPOHHBIX TATTEPHOB. Takue MosTBIIs-
oluecs pereHust 6yayT HoAPOOHO PACCMOTPEHBI B CJEAYIONUX
TJIaBax.



3 O6ewwaHus

B riase 2 ObLIM BBISIBJICHBI JIBE OCHOBHbBIE KATETOPUU HEJOCTaTKOB
HCIIOJIb30BaHUst 00PATHBIX BHI3OBOB JIJIs BBIPAKEHUS ACHHXPOHHOCTH
B IIpOTpaMMe U yIIpaBJjeHud apaJljieJIbHbIM BbIITOJHEHUEM: 3TO OM-
cymcemeue nociedogamevrocmu U omcymemeue dogepust. Terepn,
KOT/Ia BBI JIydllle TOHUMaeTe PoOIeMbl, TIopa 00paTUThCS K TIaTTep-
HaM, KOTOPbIE MOTYT IIPUMEHSITHCS JIJII UX PelleHns.

Haunewm c HpO6JI€MbI uneepcuu ynpasjienusd — Toro CaMoro /10sepusd,
KOTOPOE TaK HEIIPOYHO U TaK JIETKO TEPAETCA.

BenoMHuTE, 4TO IPOIOJKEHUE TPOTPAMMBbI OBLIO YITAKOBAHO B (hyHK-
1110 06PATHOTO BBI30BA, KOTOpast MepeaaBaiach APYyroil CTOpoHe
(a BO3MOZKHO, Jaxke BHEITHEMY Koy ). Bam ocTaBasoch TOJIBKO Ha-
NEeSIThCSI, UTO ATA CTOPOHA TTPABUJILHO MOCTYIUT TIPU aKTUBU3AIUU
06PaTHOTO BHI3OBA.

ITO eTATIOCh JJIST TOTO, YTOOBI BBIPA3UTH M/E0: «BOT 9TO MOIKHO
TIPOUBOUTH NOMOM, TIOCTIE 3aBEPITEHN TeKYTIel (Dasbl».

Ho uto, ecin ymanoch ObI HHBEPTUPOBATH HHBEPCHIO YIIPABIECHMS ?
Yro, ecsint ObI BMECTO MEPEAAYN MPOAOJIKEHUST TIPOTPAMMBI IPYTOM
CTOPOHE MOKHO OBLIO ObI OJKU/IATD, YTO OHA BEPHET HAM BO3MOKHOCTh
y3HATh O 3aBEPIIEHUH 3a/1a4i, YTOObI HAII KO/ TIOTOM MOT PEIINTD,
YTO JIeIaTh JAaJIbIe?
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Ira napaaurma HasbiBaercs odeuanuem (promise).

Obernanusi MOCTEIIEHHO 3aXBATLIBAIOT MUP JS, TIOCKOJIBKY 1 pa3pa-
OOTYMKHU ¥ aBTOPBI CrIeNUMUKAIIIT OTYASTHHO CTPEMSITCS PACIyTaTh
Ge3yMHBII KIyOOK «KOIIMapa 0OpaTHBIX BBI30BOB» B CBOEM Kojie/
apxuTekType. BobIMHCTBO HOBBIX acCHHXPOHHBIX API, 106aB/isieMbIx
Ha mwratopmy JS/DOM, crpoutcs Ha obentanusx. HasepHoe, 0be-
AHYS 3aCTYKABAIOT TOTO, YTOOBI TO3HAKOMUTLCS ¢ HUME MOOJIIIKE,
KaK BBI [yMaeTe?

B 3Tol1 rnaBe 4acTo UCMOJb3YETCs CI0BO «HEMEANEHHO» — 06blY-
HO ANs 0603HAYEHUS HEKOTOPOro AEMCTBUS MO pa3peLleHuio
obeltiaHns. OaHaKO NPaKTUYECKM BO BCEX CITyYasnX «HEMEANEHHO»
cneayeT NOHMMaThb B KOHTEKCTE MOBEAEHMS ouepean 3aaaHnin (cm.
rnaey 1), a He KaK «ceiyac» B KOHTEKCTE CTPOroi CUHXPOHHOCTY.

Y10 Takoe obeuwjaHue?

Kora pazpaboTdrik peraer OCBOUTb HOBYO TEXHOJIOTUIO WJIH TTaTTEPH,
00BbIUHO Bce HauMHaercd co cioB: «Ilokaxkure mue konl» s nac
BITOJTHE €CTECTBEHHO IPOCTO MIPBITHYTH B BOLY M YUNUTBCS TIJIaBaTh 110
XO[Iy Jiesta.

Ho kak BbIsicHsieTcs, B ogHux jauiib API Tepsiorcst HeKoTOpbie ab-
crpakin. Obenanust — OUH U3 MHCTPYMEHTOB, 110 HCIOJIb30BAHIIO
KOTOPBIX CTAHOBUTCSI COBEPIIEHHO SICHO, TOHUMAET JIi Pa3padOTUHK,
L7151 4eTO OHU HY>KHBI U Ha KaKOW CTaIuu — U3yIeHUs WU UCTI0JIb30-
Banusa API — on naxomguresd.

TaK, npekie 4eM MOKasblBaTh KO 00EIaHuii, 1 X0uy MOJHOCTHIO
00BSICHUTD, 4TO 5Ke COOOM TPeCTABIAIOT 0OeIaHKst Ha KOHIIENTya b
HOM ypoBHe. Hazieioch, mocsie aToro Bam Oy /1T npolie MHTerpupoBaTh
TEOPUIO O6e]_[[aHI/H>,I B aCHHXpOHHBIfI IIOTOK BBIIIOJIHEHUS Balllei 11po-
TpaMMBbI. SaHOMHI/IM 9TO U paCCMOTPUM /[IB€ pa3HbI€ aHAJIOTUU, T10-
SICHSTIOIINE CYTh 0OEIIaHiA.
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byaywiee 3HaueHue

[IpencraBbre CUTYAIMIO: ST MOAXOKY K CTOIKE OMCTPO U 3aKa3bIBAIO
y3byprep. S orgaio kaccupy 1,47 pomnapa. Pasmectus cBoil 3akas
U OILIATHB €T0, I JKeJIaio0 TOJMYINTh HeuTo B OyayiieM (4u3dyprep).
[To cytw, 51 co3nato TpaH3aKIHIo.

Ho vacTto okasbiBaeTcs1, 4T0 4n3byprep HY;KHO ellje TPUTOTOBHT.
Kaccup mojaet Mue 4T0-TO B3aMeH MOEro 4n30yprepa: 4ek ¢ HOMEpOM
3akaza. Homep 3akasa — 00513aTesIbCTBO, KOTOPOE TapaHTUPYET, YTO
KOT/Ia-HUOY/Ib s TIOJTy4y CBOI 4nsbyprep.

Utax, s IepKy Y€K ¢ HOMEPOM 3aKa3a. $1 3Halo, 4To OH TIPe/ICTABIISIeT
MO OyOyuuil uuszdypzep, Tak 9To HECTIOKOUTHCST OOJIBIIE HE O YEM,
eCJIM He CYNTATh YYBCTBA roJiojial

Bo Bpemst oxxuianust st MOTy 3aHUMATBCS IPYTUMU BELaMU, CKaKeM,
OTIIPABUTH TEKCTOBOE COOOIIEHNE APYTY: «IH, HE XOUEIITh TT000e/IaTh
co MHOI? §I Kak pa3 3akazay yn3byprep».

Sl yke paccyskaaio o cBoeM OyayiieM 4usdyprepe, XOTs elle 1 He
JIePKY €ro B pykax. Mo3r Mo3BOJISIET 9TO JIeJIaTh, IOTOMY YTO HOMEp
3aKasa Kkak Obl 3ameHsteT yn3byprep. I1o cyTH, 3akasaHHbIN Yn30yprep
CTAHOBUTCS HE3AGUCUMBIM OM BPEMEHIU.

Uepes HekoTopoe BpeMs s cabiiny: «3aka3 113!» — u pagocTHo moj-
XOKY K CTOIKe ¢ 4eKOM B pyke. 51 oTzaio ek Kaccupy u 3abupaio
BMECTO HETO Yu30yprep.

JIpyrumu cI0BaMH, KOT/ia Moe <Oy Ly1iiee He4To» rOTOBO, s OOMEHMBAIO
«obelanyes Ha Hero.

OnHaKo BO3MOKEH U APYTOii KCXO. ST CIBIITY HOMEpP CBOETO 3aKa3a, HO
KOIJIa MOXOKY K CTONKE 3a Ynu3GyprepoM, KaCCUp ¢ COKaICHUEM CO-
obuaer: «V3sunure, HO Yn30yprepbl KOHUMIKCh>. 3a0bIB Ha BPeMs
0 HEIOBOJILCTBE KJIMEHTa, MbI BUUM OJIHY Ba)KHY10 0COOEHHOCTD 010y -
WUX 3HAYeNUTi: OHY MOTYT CJIY/KUTh PM3HAKOM yCIIeXa UM HeyIauH.

Kaskapiii pas, Korja s 3akasbiBalo 4yn30yprep, s 3HaI0, 4TO CO BpeMeHeM
noJyay b0 yusbyprep, anbo nedaabHble HOBOCTH 00 OTCYTCTBUK



YTo Takoe obellaHne? 81

y30yprepos, U Torja MHe MPHUAETCs BBIOpaTh cebe Ha 06es YTO-TO
IpyTOE.

B nporpaMme Bce He Tak MpocTo, NOTOMy 4TO (06pasHO Bbipaka-
ICb) Ball HOMEP 3aKa3a MOryT HMKOrAa He Ha3BaTb, M Toraa cu-
Tyaums 6ECKOHEYHO A0/T0 OCTAETCS B HEPA3PELLEHHOM COCTOSIHUM.
Mo3aHee Mbl BEPHEMCS K TOMY, UTO AeNaThb B TakuX Cllydasx.

3HaueHus: ceifuac v NOTOM

B03MOKHO, II0Ka BCE 9TO KAKETCS CAUNIKOM a0CTPAKTHBIM /IS IIPU-
MeHeHus B Kojie. laBaiite paccyskaaTh 6ojiee KOHKPETHO.

Ho miepen rem kak 00bSICHATH IPUHIIUAI pabOThI OGEIIaHmii, MBI pea-
J3yeM 06paboTKy aTHUX OyAyNIUX 3HAYEHUIT B KOJIE, KOTOPbIil BaM
yiKe TIOHSATEH, TO €CTh B KOJIe ¢ 0OpaTHbIMU BbI30BaMMu!

Korma BeI mutieTe KO A7 BBITIOJTHEHUST HEKOTOPBIX ME€UCTBUI CO
3HaYeHueM (HaIpuMep, MaTeMaTUIeCKOU OTepaIiuu ¢ YUCJIOM ), BB
(co3HaTeJbHO UJIU HET) IpejrnoJaraere oaHy (pyHIaMeHTaIbHYIO
XapaKTePUCTUKY 9TOTO 3HAYEHUSI, & UMEHHO TO, UTO OHO YK€ SIBJISIET-
€5 KOHKPETHBIM, CYTIECTBYIONUM «Celiydac» 3HAaYCHUEM:

var X, y = 2;
console.log( x +y ); // NaN <-- moTomy 4TO 3HayeHue X
// ewe He 3apaHo

Onepaunﬂ X + y IpeAIIoJIara€eT, 4TO 3Ha4Y€HUA X U y yiKe€ 3a/laHbl. Ha
YCJIOBUAX, KOTOPbIE 6YI[YT IIOACHEHBI ITO31HEE, IIpe/IiojgaraeTcda, 4To
3HAYE€HUA X 'y YK€ TOTOBBI K NCITOJIb30BAHUIO.

Bb110 OB TJIyIIO TIPEoIaraTh, 4TO OTIEPATOP + caM 10 cebe KaKiM-
TO BOJIIIIEOHBIM 00PA30M CIIOCOOEH OIPEAETUTh, KOT/a OYIyT FOTOBbI
K MCITOJB30BaHNI0 00a 3HAYEHN X U Y, U TOJIBKO TIOCJIE TOTO BBITIOJ-
HUTH CBOIO omnepanuio. Eciau oxH KOMaHIbl OyyT 3aBEPUIaThCS
cetiuac, a Ipyrue — nomom, 9T0 BbI30BET CYI[UI XaoC B IIPOrpaMMe,
He TaK Jn?
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Kak MOKHO cie/iaTh Kakue-TO pa3yMHbIe BBIBOJbI 00 OTHOIIEHUSIX
MESKLY IBYMsI KOMaH/[aMHU, €CJTH MOKET OKa3aThCsl, 4TO XOTsI ObI O/IHA
(nnm 06e) u3 HuX ele He 3aBepiieHa? Ecin komaHaa 2 3aBUCUT OT
3aBepIeHnst KOMaH/Ibl 1, BOSMOKHBI BCETO JIBa BapUaHTa: JIMOO KOMaH-
na 1 yke 3aBepImIach 1 BCe MOMIeT HOpMaJIbHO, 160 KoMaH/1a 1 erre
HE 3aBEPIINJIACH U TIOMBITKA BBITIOJHEHUS KOMAaH/Ibl 2 3aBEPIINTCS
HeyJlauel.

Eciu takue paccysk/eHust OKa3aJuCh BaM OT/IAJIEHHO 3HAKOMBIMU
o tiiaBe 1 — xopomo!

A Teriepb BepHEMCSI K MaTeMaTHYeCKoii orepaiiu x +y. IIpencrasbre,
YTO y Bac €CThb BO3MOKHOCTH CKa3aTh: « CIOKUTD X U y, HO €CJIN XOTSI
ObI OIHO 13 3HAYEHMUIA e11[e He TOTOBO, MO0K/IaTh, IT0Ka 6Y/yT TOTOBBI.
CJI0KHTh, KaK TOJBKO 9TO OyIET BOSMOKHO>.

Bo3M0HO, y Bac MpoMeJbKHYJIa MbICJb 00 0OPAaTHBIX BBI30BaX.
Torna...

function add(getX,getY,cb) {

var x, y;
getX( function(xVal){
X = xVal;

// 06a 3HayeHuA roToBbI?
if (y != undefined) {

cb( x +y ); // BbBIMUCAUTL CyMMy
}
s
getY( function(yval){
y = yval;

// 06a 3HayeHuA roToBbI?
if (x != undefined) {

cb( x +y); // BBMMCANTBL CyMMy
}
})s
}
// ~fetchX()™ un ~fetchY() - CUHXpOHHbIE WU ACUHXPOHHbIE
// dyHKuUuM

add( fetchX, fetchY, function(sum){
console.log( sum ); // BCe MpocTO, He TaK nu?

})s
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He nosxaseiite BpeMeHH U OTIEHUTE KPACOTY 9TOTO (pparMenTa (Man
OTCYTCTBHE OHOIN).

Z[a, KO/l BBITJIAAUT YPOJAJIMBO, HO B 9TOM dCMHXPOHHOM IaTTEPHE €CTH
HEYTO OYE€HDb BaKHOE.

B atom (hparmenTe x 1 y HHTEPIIPETUPYIOTCS KaK Oy Iy IIie 3HAUYEHUS,
a B KOJIe BBIPAYKAETCS OTIePAIN add( . . ), KOTopas (Ha TIEePBBIH B3TIS )
He WHTEPeCyeTcs TeM, TOCTYITHBI JIU 3HAUYEHUS X /U y B TaHHBINA
MoMeHT. VIHaue roBopst, OHa HOPMAJIU3YET Celuac i NOmoM, UTOObI BbI
MOIJIM TBEP/I0 PACCYMUTBIBATD Ha IIPE/ICKA3yeMOCTb Pe3yJibTaTa olepa-
U add(. . ). McronbzoBanue dyHKIuu add( . . ), COTJIACOBAHHON 110
Bpemen (Takas (hYHKIUS BeleT ceOs OAMHAKOBO cetuac u nomom),
CyLIECTBEHHO yIIpOllaeT IOHMMaH1e aCUHXPOHHOI'O KO/Ia.

[TorrpocTy roBopst, 4TOOBI Bee orepariiu, Koraa Obl OHM HU BBITIOJIHSI-
ek (cetiuac n nomom), 006pabaThIBAIKCH 110 €MHBIM ITPABUJIAM,
CJIe[lyeT MepeBeCTH UX BCE HA «NOMOM»: BCE OIePalui CTAHOBATCS
ACUHXPOHHBIMH.

KoHeuHo, 9T0 IpUMHUTHBHOE pellieHne Ha 6aze 06PaTHBIX BHI30BOB
JAJeKO He UeaJbHO. DTO BCETO JIMIIb IIePBBIH KPOUIEYHDbIH 1Iar
K OCO3HAHUIO TIPEMMYTIECTB MBIILIEHUS, OPUEHTHPOBAHHOTO Ha OY-
JLyTIne 3HAYEH s, KOT/Ia BBl He GECIIOKOMTECH O TOM, JIOCTYTTHO B IaH-
HBIII MOMEHT 3Ha4eHUe UJIH HeT.

3HauyeHue obellaHus

Obermanus GymayT 6osee MOAPOOHO OMKCAHBI TTO3/IHEE B ITOH TIIaBE,
He OECIIOKOMTEeCh, €CJIN YTO-TO MOKAXKETCST HEMMOHSATHBIM. A TIOKa /la-
BaiiTe TOCMOTPUM, KaK BBIPA3UTh TPUMEP X + y TIPH ITOMOTITH (DyHKITAT
Promise:

function add(xPromise,yPromise) {
// ~Promise.all([ .. ])° nony4aeT maccuB obewaHuii
// v BO3BpaWwaeT HoBoe obeljaHue, OXuAaklee 3aBepleHus
// BCex obewaHuniti B Maccuse
return Promise.all( [xPromise, yPromise] )



84 Mnasa 3. O6eLaHus

// npu paspeleHnn 3TOro obewaHus MOXHO B3ATb
// nonyyeHHble 3HayeHua "X M "Y' M NpoCcymMMMpOBaTb MX.
.then( function(values){
// “values® - maccuB coobueHun u3s
// paHee pa3peleHHbIX obewaHni
return values[@] + values[1];
P
}

// ~fetchX()" u ~fetchY()  Bo3BpawawT obewaHun
// BnA COOTBETCTBYWWUX 3HAYEHWN, KOTOpble MOryT 6blTb FOTOBbI
// ceivac wau nospgHee.
add( fetchX(), fetchY() )
// Mbl nonyyaem obewaHue ANA CyMMbl 3TUX ABYX 4Yucen.
// Tenepb cuenneHHblii Bbi3oB ~then(..)  wucnonb3yeTcs ANA OXUAAHUSA
// MOMeHTa paspelleHua BO3BpalWeHHOro obewaHus.
.then( function(sum){
console.log( sum ); // Tak ropasgo npoue!

s

B sTOM (hbparmenTe CyIecTByIOT 1Ba YPOBHsI OO€IIAHMIL.

fetchX() u fetchY() BBI3BIBAIOTCS HAIIPAMYIO, 4 BO3BpalllaeMble IMU
sHauenus (obemanwus!) mepenaTcs add(. . ). 3HAUEHMs, TPeICTaB-
JIieMble dTUMU OOEIaHUSIMI, MOTYT OBbITh TOTOBBI CeUUAC I NOMOM,
HO Kaykg0e obelane HOpMaJnu3yeT MOBeJAeHe U TPUBOAUT €TO0
K «00IeMy 3HaMeHaTe 10>, 3HAUeHUsI X U Y PaCCMaTPUBAIOTCS Kak
He3a6UCUMbBLE O BPeMeHU. DTO OYOYuUe SHAUCHUSL.

Bropoii yposenb — obernanne, coszaBaeMoe 1 Bo3BpaiaeMoe (hyHKITI-
eft add(..) (TmocpencTBOM BBI30Ba Promise.all([ .. ]1)). B xome mbI
O’KMJIaeM ero BbI30OBOM then(..). [Ipu 3aBepienun onepaiuu add(. .)
OyzyIiiee 3HAYeHKE sum TOTOBO, M €r0 MOKHO BBIBECTH B KOHCOJIb. Best
JIOTHKA OKHMIAHYST OYIY X 3HAYCHUIT X 11 Y CKPBIBAETCS BHYTPH add(. . ).

BHyTpu add(. .) BbI30B Promise.all([ .. ]) co3aaeT obelaHne
(koTopoe oxunaaeT paspelleHus promiseX n promiseY). CuenneH-
HbIl BbI30B .then(..) co3gaeT Apyroe obellaHne, KOTOpoe He-
Me[/IeHHO pa3peLlaeTcs B CTpoke return values[0] + values[1]
(c pe3ynbTaToM cnoxeHus). Takum obpa3oM, Bbi3oB then(..),
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NpyCcoeVHEHHbIN Nocne Bbi3oBa add(..) — B KOHUe dparMeH-
Ta, — Ha CaMOM Jesie NPUMEHSETCA KO BTOPOMY BO3BpPaLLEHHOMY
obellaHnio, a He K NepBoMy, CO34aHHOMY BbI30BOM Promise.
all([ .. ]). Kpome TOro, xota KO BTOPOMY Bbi30BY then(..)
HUYEro He MPUCOEAMHAETCS, OH TOXe CO3AaET Apyroe obellaHue,
Kak ecnv 6bl Mbl BAPYT peLunny OTCIEXMBaATb/MCNONb30BaTh ero.
CuenneHune oxuaaHuii HaMHOro nofpobHee paccmaTpuBaeTcs
no3aHee B 3TON rnase.

Kax u B cirygae ¢ 3akazamu ausbyprepa, MOKET OKa3aThCsl, 4TO pa3-
petienne 0O€eIanmst 3aKOHYUTCST OTKA30M BMECTO BBITIOJIHEH s B 0T-
JIMYHE OT BBIIIOJTHEHHOTO OGelanusl, I/ie 3HaYeHUe BCer/ia reHepupy-
eTcsl IPOrPaMMOH, 3HAUEHUE OTKA3a — Yallle Ha3blBAEMOE NPUUUHOU
0MKA3a — MOKET 33/1aBaThCs HANIPSIMYTO TIPOTPAMMHON JIOTUKON MJIN
JKe OIpelesIsiThCs KOCBEHHO Ha OCHOBAHUU MCKJIOUEHWSI BPEMEHU
BBITIOJIHEHUS.

C obemnanmsiMu BBI30B then(. . ) MOXKET MOTyYaTh [ABE (DYHKIIN: 15T
YCIIETITHOTO BBITIOTHEHMS (KaK TTOKa3aHo BBITIE) 1 I/ OTKA3a:

add( fetchX(), fetchY() )
.then(
// 06paboTKa ycCnewHoro BbiNOAHEHUS
function(sum) {
console.log( sum );

p
// obpaboTka oTkasa
function(err) {
console.error( err ); // obnom!

}
)5

Ecyiv ¢ mosrydeHneM X WM Y 4TO-TO MOUIET He TaK WJIH IIPU CJIOKEHUN
[IPOM30MIET KaKasi-TO HENPeABUIeHHast OIMOKa, oOelanme, KoTopoe
BO3BpaIiaeT add(. .), OTKJIOHSIETCS, a BTOPOH 0OpaTHLIN BbI30B (06-
paboTunK OMUOKK), TIEPeaHHbIi then(. . ), TOJIYYUT 3HAYEHUE OT-
Ka3za u3 obenianusl.

HOCKO]Ibe 06eIIIaHI/IH WHKAIICYJINPYIOT COCTOAHHUE, 3aBUCAIILEE OT
BpeMeHn (O)KI/II[aHI/Ie BBIIIOJIHEHM A NJIN OTKa3a 3Ha‘{eHI/IH), JIJISI BHEIT-
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Hero HabJTo1aTesist caMo 0OeIanie He 3aBUCHUT OT BPEMEHH; CJIeI0Ba-
TEJIbHO, 00EIIAHUST MOTYT CTPOUTHCS (OOBEANHATHCS ) IPECKA3yeMbIM
06pa30M HE3aBUCUMO OT XPOHOMETpPaska UJIH Pe3yJIbraTa BHYy TPeHHe
oTiepaiuu.

Bouiee Toro, nocjie Toro Kak oberatnue Gy1eT pa3perieHo, OHO 0CTa-
eTcst B 9TOM COCTOSIHMM HaBcerja (TO eCTh TPEBPAIIAETCs B HeUsMe-
Hsemoe 3navenue), mocjie 4ero ero MoKHO MPOBEPSITh CTOJBKO Pas,
CKOJIBKO TIOTPeOyeTcsl.

MockonbKy ob6ellaHne Nocsie paspeLLeHnsi CTaHOBUTCS HEU3MEHS-
€MbIM M3BHE, €ro MOXKHO 6e30MacHO nepeaaTh J1bol CTOPOHE,
3Hasi, YTO OHO MOXET OblTb M3MEHEHO (C/yYaiHO UMK 3/10HaMe-
PEeHHO). DTO 0COBEHHO aKkTyaslbHO B CWUTyauUWu, B KOTOPOMN He-
CKOJIbKO CTOPOH HabntoaatoT 3a pa3pelleHveM obelanusi. OgHa
CTOPOHA He MOXET MOB/IUSTb HA CNOCOBHOCTb APYrol CTOPOHBI
K HabntogeHuto 3a paspelleHveM obellaHns. MoXxeT nokasaTbCs,
YTO HEU3MEHSIEMOCTb — UMCTO TEOPETMYECKMI acmeKT, HO B AeN-
CTBUTENIbHOCTU 3TO OAMH U3 CaMblX hyHAAMEHTasIbHbIX U BaXKHbIX
aCneKkToB apXWUTEKTYypbl 0bellaHnii, KOTOpbI ONpeaeneHHO He
CTOWT ynycKaTb 13 Buay.

ITO OJIHA U3 CAMBIX MOIIHBIX U CAMBIX Ba)KHBIX KOHIIEIINIT, OTHOCS -
muxcst K oberanusiM. VI3psiiHO MOTPYAUBIINCH, BBI CMOKETE BPYUHYTO
OOUTBCSI TOTO JKe AhheKTa, UCTTOIB3YsI TOTHKO YPOTIUBYIO KOHCTPYK-
MO 13 0OPATHBIX BI30OBOB, HO TaKasi CTpaTerysi He 0co6eHHO addek-
THUBHA, TOTOMY UTO MPUAETCS TOBTOPSTH €€ CHOBA U CHOBA.

Oberanust PEOCTABIISIOT MEXaHU3M UHKATICYJISINN U KOHCTPYH-
poBaHus OyAyIIMX 3HAYEHWIT, KOTOPbINA MOKET OBITh JIETKO IIOBTOPEH
10 Mepe HeOOXOAUMOCTH.

Cob6biTHe 3aBeplLueHuns

Kak BbI yske BUziesn, oTiebHOe oberanme Beaer cebst Kak Oyyiiee
snadenue. Ho cymiecTByer 1 Ipyroii criocob paspenieHunst oberanuii:
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Kak MeXaHU3Ma YIIPaBJIeHs POTPAMMHON JIOTUKOI 1JIs1 IBYX 1 O0JIee
IIaToOB B ACMHXPOHHOI 3a/1ave.

Jomyctum, umeercs hyHkius foo(. . ) s BBIMTOJTHEHUS HEKOTOPOI
3amaun. [ToapoOHOCTH HEM3BECTHBI, Ia OHU HAC ¥ He UHTEPECYIOT.
DyHKINS MOKET 3aBEPUIUTDH CBOIO 33/1a4y HEMEJIEHHO WU Ha ee
BBITIOJTHEHUE MOKET TIOTPe6GOBAThCST HEKOTOPOe BpeMst. Bee, uTo Ham
HY’KHO, — TO y3HaTh, KOT/[a foo( . . ) 3aBEPIINTCS, YTOOBI MOKHO OBLIO
nepeiiTu K caepyioniei 3agade. JIpyrumMu cIoBaMu, HaM XOTEJI0Ch Obl
HOJIYYUTH YBEAOMJIEHUE O 3aBePIIeHIH oo (. . ), 4TOOBI TIPOTOJIKUTD
BBITIOJTHEHNE.

Kak mpaBuito, ecim BaM moTpebyeTcs MPOCIyIIUBATh YBEIOMICHIS
B JavaScript, Bbl, CKOpee Bcero, Oy1ete MbICUTh HOHSATHSIMU COOBITHIA.
Takum 06pa3oM, HeEOOXOAUMOCTD B YBEAOMJIEHUN MOKHO Tepedop-
MYJIMPOBaTh Kak HEOOXOAUMOCTD TIPOCTYITUBAHUS COObIMUSL 3a8ep-
wenus (M cobvimust npododicenus), BbigaaeMoro foo(. . ).

Kakol TepMuH Bbl 6yaeTe UCMOb30BaTh — COBbITVE 3aBEPLLEHNS!
1 cobbiTMe NPOAOIHKEHNS — 3aBUCUT OT TOYKM 3peHus. YTo Bac
MHTEpecyeT B MepByl0 ouvepedb: To, YTO npoucxoaut ¢ foo(..),
WM TO, YTO NPOMCXOAUT MNocse 3aBepLueHnst foo( . .)? Obe Toukn
3peHnst AOCTaTOYHO TOYHbI U MOME3HbI. YBEAOMSIEHNE O COBbITUM
Co06LLaEeT O TOM, YTO BbI30B 00 ( . . ) 3aBEPLUMICS, HO ELLE 1 O TOM,
YTO MOXKHO MEPEXOAMTDb K cneaytolemy Lary. B camom gene, o6-
paTHbIi BbI30B, KOTOPbLIN Bbl NepeAaeTe A5 Bbi30Ba C LESbo
yBe#oMseHus, caM no cebe SBMsSETCA TeM, YTO Mbl Npexzae Hasbl-
Banu npoposmxkeHneM. CobbiTue 3aBeplueHnst B BosblIel cTeneHu
KOHLEeHTpupyeTcs Ha dyHKumm foo(..), KoTopas npeacTaBnseT Ans
Hac MHTepeC B aHHbIi MOMEHT, Tak YTo Mbl ByAeM UCMonb30oBaTb
TEPMUH «COBbITVE 3aBEPLUEHMS» B OCTABLLEWNCS YAaCTU KHUTN.

C 0OpaTHBIMU BBI30BAMU YBEIOMJIEHUEM CTAaHET Halll 0OPaTHBII BbI-
30B, KOTOPBIiT aKTHBU3UPYeETCst 3aa4eii foo(. . ). Ho ¢ obemanusimu
9Ta CBA3b PA3BOPAYUBAETCS B APYTYIO CTOPOHY; MPEATIOIaraeTcs
BO3MOJKHOCTH MTPOCJIYIINUBAHUsI COOBITHS OT foo(..), U MPH MOJY-
YEeHUW YBEJOMJIEHUS MBIl MOKEM IPOOJIKATH JIEHCTBOBATH COOT-
BETCTBYIONUM 00Pa3oM.
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CHavasia pacCMOTPHUM TICEBIOKOI:

foo(x) {
// Ha4YaTb BbIMONHEHWE onepauuu,
// KoTopaA MOXeT 3aHATb HeKOTopoe BpemsA
}
foo( 42 )
on (foo "completion") {
// Tenepb MOXHO MepexoAuTb K crepytwemy wary!
}
on (foo "error") {
// B “foo(..)  4YTO-TO Mowno He Tak

¥

Mbi1 BbI3bIBaeM foo( . . ), a 3aTeM HazHavaeM JBYX CIIyIIaTeseii COOBITHII,
JUIST «3aBEPIIEHNUST> U JIJISI <OIMUOKN» — JIBYX BO3MOKHBIX PE3YJIHTaTOB
BbI30Ba foo(..). DakTnuecku ynkmms foo(..) Aake He 3HAET, YTO
BBI3bIBAIONIIIT KOJI IIOIIMCAJICS HAa 9TU COOBITHS; TAKUM 00pasoM obe-
CIIEUMBAETCS OUEHb KaueCTBEHHOe pasdeienue 003anHocmell.

K coxamenmio, Takoit Koji motpeGyeT BoehbeTBa CO CTOPOHBI Cpe-
a6l JS, KOTOporo moka He cyuiectByeT (M cKopee Bcero, Oyaer He
0c000 TIpakTUYHbIM ). BoJiee ecTecTBEHHbII CIIOCOO BBIPAKEHUST TOTO

KOJZa B JS BBITJISAUT TaK:

function foo(x) {
// HayaTb BbINOMHEHMEe onepauuu,
// KOTOpasa MOXeT 3aHATb HeKoTopoe Bpems

// BepHyTb 0bbeKkT yBegoMmsieHUA Ana cobbiTua ~listener”

return listener;

b
var evt = foo( 42 );

evt.on( "completion", function(){
// Tenepb MOXHO mepexoAuTb K crepytwwemy wary!

})s

evt.on( "failure", function(err){
// B “foo(..) 4TO-TO Mowno He Tak

)
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f00(..) SIBHO CO3JaeT U BO3BPAILAECT OOBEKT IIOAIUCKU HA COOBITHE,
a BBI3BIBAIOIIUI KOJ TIOJIYUAET €r0 U UCIOJb3YET JIJIsi PEruCcTpaIuu
JBYX 06pabOTYMKOB COOBITHIA.

VHBepcust 0OBIYHOTO KOJIa, OPUEHTHPOBAHHOTO Ha 0OPATHbIE BHI3OBBI,
JIoJIKHA OBITH OYEBUHON; 9TO jielaeTcst HamepeHHo. BmecTo nepe-
naur 06paTHBIX BBHI30BOB f0o(..) MCIOJIb3YETCsT BO3BpalieHne 00b-
eKTa COOBITHUS evt, TIOIYJAIONero 0GPaTHbIE BHI3OBBI.

Ho ec/iit BCHOMHUTB IJ1aBy 2, caMu 00OpaTHbIE BHI30BbI IIPEACTABIISIOT
co6oii mHBepcHto yrpasieHus. Takum o6pa3soM, MHBEPCHST TTaTTepHa
«0OPaTHBIN BHI30B> B IEHCTBUTEILHOCTH IIPEICTABIISAET COOO0I MHBEP-
CHIO MHBEPCHHU, WJIHU, TIPOIIE TOBOPSI, BOCCTAHOBJICHUE YIIPABJICHIS
B BBI3BIBAIOIIEM KOJIE, T7i€ ObI MbI ¥ XOTEJIM €r0 BUJIETb.

OnHo BaXKHOE MTPENMYIIIECTBO TAKOHW CXEMBI 3aKII0UYAETCS B TOM, UTO
HECKOJIBKUM OT/EJbHBIM YaCTSIM KOZa MOKET ObITh IIPEJOCTaB/IeHA
BO3MOKHOCTD MTPOCJYIIMBAHUST COOBITUI W OHM MOTYT HE3aBUCHMO
MOJIy4aTh YBEOMJIEHUS O 3aBePHIEHUN foo(..) JJI BBIIIOJTHEHUS
CJIeIYIONINX IaT0B:

var evt = foo( 42 );

// npukasatb “bar(..)  npocnyuuBaTb cobbiTue 3aBepuweHua ~foo(..)"
bar( evt );

// Takxe npukasaTb baz(..)  npocnywvMBaTb COb6bITME 3aBeplweHUs
// “foo(..)"
baz( evt );

Boccranosienue yrpaBieHns yaydinaeT pasjeieHne 06s3aHHoCTel,
IIOCKOJIBKY bar(..) 1 baz(..) MOTYT He HCIIOJIb30BATHCI B BHI3OBE
foo(..). AHAJIOTUYHBIM 06pa30M foo(..) MOXKeT He 3HaTh 1 He Oec-
IIOKOUTHCA O TOM, CYLIECTBYIOT JIX bar(..) 1 baz(..) U OXKUAAIOT JIN
OHU YBeIOMJIEHUSI O 3aBeplreHnu foo(. . ).

ITo cyTH, 0OBEKT evt TPeCTaBISIET COOOI HENTPATBHYIO CTOPOHHIOK
TOYKY COTJIACOBAHUS MESK/LY pa3/le/IeHHBIMI 00sI3aHHOCTSIMU.
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CobbiTna obewaHumn

Kak BbI, BOBMOJKHO, YK€ A0raaJinChb, 00BEKT IpocaynrBaHuA CO-
OBITUI evt ABJISETCS aHATIOTOM 066H_[8.HI/IH.

[Tpu wcrosb30BaHUU pelieHnst Ha Gase 0OemaHuil B TIPeAbIAYIIeM
(parmenTe foo(..) 6yJ:[eT CcO3/1aBaTh M BO3BpaAlllaTb 9K3EMILIAP
Promise, a 9T0 obGeranue OyaeT nepeaaBatbes bar(..) ubaz(..).

[Tpumep:

CobbITHS pa3peLleHnst 06eLLaHni, KOTopble Mbl MPOC/TYLUMBAEM,
dopmMasnbHO He ABNSTCA cobblTUAMU (XOTS 1 BeayT cebsi kak co-
6bITUS U151 HYXXHBIX HaM Lieneid) 1 06bIYHO MM He MPpUCBaMBatoTCs
MMeHa "completion" unun "error". BMecTo 310ro Bbi30B then(. . )
MCMONb3YETCS AN perncTpaumm cobbitus «then». XoTs, BO3MOXHO,
ToyHee ByAeT ckasaTb, YTO then(..) perncTpupyet cobbiTns Bbl-
nonHeHus "fulfillment" n/unm oTkasa "rejection", HecMoTps
Ha TO YTO 3TW TEPMWHbI HE UCMONBL3YIOTCA B KOAE B SIBHOM BUAE.

function foo(x) {
// HayaTb BbiNOJHEHWE AEUCTBWIA, KOTOpble MOTYT 3aHATb MHOMO
// BpemeHu.
// CKOHCTpyupoBaTb M BepHYyTb obelaHue
return new Promise( function(resolve,reject){
// B byayuwem Bbi3BaTb resolve(..)  wuam “reject(..)” -
// obpaTHble BbI30Bbl A4 BbIMOJHEHUA UAKM OTKa3a obewaHus.

s
}

var p = foo( 42 );

bar( p );
baz( p );

MaTTepH B CTpoke new Promise( function(..){ .. } ) 0bbl4HO
Ha3blBAETCS pacKpbiBaOWMM KOHCTpYKTOpoM (revealing
constructor). MNMepeaaHHas yHKUUA BbINOSHAETCS HEMEASIEHHO
(6€3 acMHXPOHHOW 3aAepPXXKKM, Kak 0bpaTHble BbI30BbI then(..)),
W eli nepesaloTcs ABa NapamMeTpa, KOTOPbIM B HaLeM cilyyae 6biiu
NPUCBOEHbI MMeHa resolve u reject. 3T0 GyHKUMN paspeLleHus
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obelaHmns. resolve(. .) 06bIYHO CUrHAIM3MPYET O BbIMOHEHNM,
a reject(..) curHanusmpyet o6 oTkase.

BepostHo, BBI yike moragannch, Kak MOKET BBITJISAIETh BHYTPEHHSS
peanmusanug bar(..) ubaz(..):

function bar(fooPromise) {
// npocnyuuBaTb 3aBepweHue ~foo(..)"
fooPromise.then(
function(){
// ¢yHkums “foo(..)  3aBepweHa, nepenTu
// k 3apave “bar(..)"

3
function(){

// B “foo(..)  BO3HMUKAW Kakue-TO npobnembl
}

)5
}

// TO xe pna “baz(..)"

Pasperenne obenanust He 06s13aTeIbHO TpeOYeT OTIPaBKU coo01IIe-
HUS, KaK B CUTYallMK C UCIIOJIb30BaHUEM OOeIanmii Kak OyLymmx
3Havenunii. Hampumep, 0HO MOKET CIYKUTh CUTHAJIOM YIIPAaBICHUS
TTPOTPAMMHOT JIOTUKOH, KaK B TOKa3aHHOM (hparMeHTe.

[lpyroe Bo3MOsKHOE pellieHre BBITIISAIUT TaK:

function bar() {
// ¢yHkuma “foo(..)  onpeneneHHo 3aBepwunach,
// BbHINONHUTL 3agadvy bar(..)"

}

function oopsBar() {
// B “foo(..)  BO3HWUKAW Kakue-TO npobnembl,
// nostomy “bar(..)  He 3anyckaeTcs

}

// To xe ans “baz()  u “oopsBaz()"
var p = foo( 42 );

p.then( bar, oopsBar );

p.then( baz, oopsBaz );
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Ecnu Bbl y>xe BUAENM Kof Ha OCHOBE ObeLaHunii, BO3MOXHO, BaM
3axo4yeTcs 3anucatb ABe nocnegHue CTpOKW Koaa B Buae
p.then( .. ).then( .. ), TO eCTb C NPUMEHEHNEM CLEMEHNS
BMecCTO p.then(..); p.then(..). Ho 310 6yzneT coBepLueHHO
ZpYyroe noeezeHne, Tak YTo 6yabTe 0CTOPOXKHbI! BO3MOXHO, pas-
NNYKS NS Bac Ceiyac He 04YEBUAHDI, HO 3TO APYroi aCUHXPOHHbIN
naTTepH, KOTOPLIV Y)Xe BCTpeyasics BaM: pacluensieHne/BeTse-
Hue. He 6ecnokoiitech! Mbl ellle BEpHEMCS K 3TOIN TEME.

Bmecto Toro uTobbI HiepenaBaTh obelanue p (yHKIUSAM bar(. . )
U baz(..), MBI UCIIOJIb3YeM OO€IaHue /IS YIIPaBJIeHUsT TeM, KOT/a
OyyT BBIIOJNHATBCS bar(. . ) nbaz(..) (1 OyxyT im BoobOuie). [nasHoe
OTJIMYKE CBSA3aHO ¢ 06paboTKOil omuboK. B penieHun us mepBoro
(parmenTa bar(..) BBI3bIBAETCI HE3ABUCUMO OT TOTO, 3aBEPIITNIACH
byHKIM foo( . . ) YCIIEXOM WU Heyaadel, n obecriednBaer coOCTBEH-
HYIO JIOTUKY BOCCTAHOBJICHUS, TIOJYYUB yYBeJAOMIeHHEe 00 OTKa3e
foo(..). Pasymeercs, To ke OTHOCUTCS U K baz(..).

Bo BTopom dparmenTe bar(. . ) BBI3bIBAETCS TOJIBKO B CJIydae yCIe-
HOT'O BBITIOJTHEHUS foo(..); B MIPOTUBHOM CJIy4Yae BbI3bIBAETCS
oopsBar(..) (aHAJIOTUYHO /IJis baz(..)).

Hu ogun nmoaxoj He siBJjsieTcd eIMHCTBEHHO NPaBUJIbHBIM. B pa3s-
HBIX CUTYyalMAX MPEAMOYTUTEIbHBIMU MOTYT OKa3aThCs pa3Hble
pernteHus.

B smo6om ciryuae oberanue p, moctymnawiiee ot foo(. . ), HCIOJIb3Y-
€TCsT JJIS1 YIIPABJIEHUST TEM, YTO JOJIZKHO TPOU30UTH CJIEAYIONTHM.

Kpowme Toro, Tor ¢akt, uto 0b6a hparMeHTa B UTOre ABaK/Ibl BbI-
3BIBAIOT then(..) [JIsT OMHOTO OOEIaHus p, IEMOHCTPUPYET TO,
0 YeM rOBOPUJIOCH Bbile: oOeratust (1ocjie pa3penieHus ) CoXpaHsi-
10T CBOI cTaryc pazpelneHus (BBIIIOJTHEHNE WM OTKA3) HaBCETAa
U BIIOCJIEJCTBUU MOTYT aHAJIU3UPOBATHCS CTOJBKO Pa3, CKOJIbKO
oTpedyeTcst.

KOFZIa OBl HI IIPOMCXO/ANJIO pa3pelIeHune p, C]IEJIYIOH_[I/If/,I Iar Bceraa
OCTa€TCA HEM3MEHHbIM — 1 CELVﬂtClC, n nomom.
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YTuHas Tunu3auus
c metoaom then()(thenable)

B mupe obemannii BaxHO ¢ HOJTHON YBEPEHHOCTBIO 3HATD, ABJISETCS
JIM HEKOTOPOE 3HaYeHUe «HACTOANMM» obelanueM uin Het. Vam
Ipolle roBops, obagaeT 1 3TO 3HaUYeHHe MTOBEEHNEM, KOTOPBIM
JIOJIKHO 00J1a1aTh obelanue?

C yuyeTom TOro, uTO OOENaHust KOHCTPYUPYIOTCS B CHHTAKCHUCE new
Promise(..), MOXXHO IIOJIyMaTh, YTO J1JII 9TOI'O MOKHO BOCIIOJIb30BaTh-
csI IPOBEPKOU p instanceof Promise. Ho k coxkasnenuio, 1o 1eaomy
psALy HPUYMH 9TOrO HEJOCTATOYHO.

[Ipesk/ie BCero Bbl MOKETE MOJTyYHTh 3HAUeHre 0OeaHust OT IPYroro
okHa Opaysepa (iframe u T. /1.), KOTOpOe OyzeT UMeTh COOCTBEHHbIE
obelanus, OTIMYHbIE OT 0OeIaHil TEKYIIero OkHa /dpeiima, 1 Takast
[POBEPKA HE CMOKET UAEHTU(DUIMPOBATH IKIEMILISIP 0OCIAHMS.

BoJiee Toro, 6ubsmoreka uin hpeiiMBOpK MOTYT BBIOPATh COOCTBEH-
HYIO peajii3alinio oOelannii U He MCII0JIb30BaTh peannsaluio ode-
manuii ES6. Co6¢cTBEHHO, BBl MOKETE MPEKPACHO MOJb30BATHCS
06elaHusAMHI C OMOTIbIO OOJNOTEK B CTapbIX Opaysepax, B KOTOPHIX
obGeranuii BooOIIIe HeT.

Korma Mb1 Gy 1eM 06Cy K /IaTh POIECCHI Pa3perieH s OOeIaHuii o3/1-
HEEe B 3TOI>)I rjaBe, BaM CTaHeT 60.7166 O4YE€BUIHO, IIOYEMY TaK BAaKHO
HUMETDb BOSMOKHOCTD paCliO3HaThb 1 aCCUMMWJIMPOBAaTb 3Ha4Y€HUE, KOTO-
poe oxozke Ha obellanme, HO «<HACTOSIIIMM» OOeI[aHIeM He SIBJISeTC.
A 1OKa TIPOCTO TIOBEPBTE MHE Ha CI0BO, YTO 9TO OHA U3 BaKHEN X
YacTell roJIOBOJIOMKH.

[TosTOMY OBLIO pemeno, 4To [ pacio3HaBanus obemanuii (nam
4ero-To, 4To Bejier cebs Kak obemanue) OyaeT MpaBIIbHO OTIpeje-
uTh ousitue «thenable» kak mo6oro obbekTa MK HyHKIUH, CO-
nepxkamux Meton then(..). [Ipeanonaraercs, uto moboe Takoe
3HauyeHue sipisiercst «<thenable» u coorBercTBYOIIMM TPpEebOBaHUSIM
K 00elaHusIM.



94 Mnasa 3. O6eLaHus

OO6wmii TepMUH U151 TPOBEPKU TUIIA, KOTOPAS AEIAET IIPEIIOI0KEHILL
OTHOCUTEJIbHO TUTIA 3HAYEHHUST HA OCHOBAHUM €r0 CTPOEHUsT (TO eCTh
HAJINYECTBYIONINX CBOWCTB), HA3bIBACTCS ymunot munusayuei (CM.
KHUTY « TUIIbI 1 rpaMMaTuyecKe KOHCTPYKITUU» 9TON cepun). Takum
00pasoMm, IpoBepka yTuHOW tunusainuu st «thenables BorrssiauT
MIPUMEPHO TaK:

if (
p !== null &&
(
typeof p === "object" ||
typeof p "function”
) &&
typeof p.then === "function"
) A
//"thenable"!
}
else {
// He "thenable"
}

@Dy, ragocts! {axke eciu 3a0bITh 0 TOM (haKTe, YTO peannusalysi ITON
JIOTUKU B Pa3HbIX MECTaX BBITJISI/IUT YPOJJINUBO, 3/1€Ch TTPOUCXOJIUT
HeuTo GoJiee TITyOOKOE U TPEBOKHOE.

Ecyi BbI IOnbITaETECH BBHIIOJHUTH OOCIIaHue ¢ JIOOBIM 00BEKTOM,/
(ynximei, KoTOpbIi IO CIIyYaltHOCTH COMEPSKUT (QPYHKITNIO then(. . ),
HO TIPU 9TOM He TIPEITOJIaraioch, 4TO OH OY/IET MCIOIb30BaThCS KAk
o6emanue/«thenable», Bam He nosessio. OObeKT GyIeT AaBTOMATUYECKH
pacniosHaH Kak «thenable» u Gyzer 06pabaTbiBaThCsI 10 OCOOBIM TIpa-
BWJIaM (CM. iajiee B 9TOH TJIaBe).

ITO TIPOU3OMJIET JIa’Ke B TOM CJIy4ae, ecJid Bbl HE CO3HAETE, UTO 3Ha-
YyeHue cofepKuT then(..). [Ipumep:

var o = { then: function(){} };

// cBs3aTb v' 4epe3 " [[Prototype]] c "o
var v = Object.create( o );

v.someStuff = "cool";
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v.otherStuff = "not so cool”;

v.hasOwnProperty( "then" ); // false

v COBEPIIIEHHO He HarloMuHaeT obernanme min<«thenables. 31o mpocroii
00BEKT ¢ HECKOJBKUMU CBOMCTBaMI. BO3MOKHO, BBI TIPOCTO XOTEJIH
riepeiaTh 3TO 3HAYEHUE KakK JIFoOO0ii IPyroit 06 BEKT.

Ho HesameTHO A71sT Bac v Takske CBsI3bIBaeTcst yepes [[Prototype]]
¢ IpyruM 0OBEKTOM 0, KOTOPbIil COAEPKUT MeTo/ then(. .). Takum
06paszoMm, MPOBEPKHU yTHHON Tutu3armu Ha «thenable» OyayT cunrars,
yTO 3HaYeHue v sBasercs «thenables. Oii-oii!

[Tpob6iiema paxe He 00si3aHa ObITH HACTOJIBKO SIBHOI U IPSAMOJIMHET-
HOM:

Object.prototype.then = function(){};
Array.prototype.then = function(){};

var vl
var v2

{ hello: "world" };
[ "Hello", "World" ];

W v1wuv2 6ynyT cuurathest «thenables. Bl He MoskeTe yIIpaBIsITh TEM,
YTO APYTOH KO CAy4ailHO WJIM HaMePeHHO 100aBuT then(..) BObject.
prototype, Array.prototype HIH JH0OOH APYroii 13 BCTPOEHHDIX IIPO-
TOTHUIIOB, WM MPEACKa3aTh TAKYI0 BO3MOKHOCTb. A eC/ii 3a/aeTcst
(bYHKIMS, KOTOPast He BbI3bIBAET HUKAKKe M3 CBOUX ITapaMeTPOB Kak
obpaTHbIe BBI30BbI, TO JII0O0E 0OelaHme, paspelieHHoe ¢ TAKUM 3Ha-
YeHHeM, TIOIPOCTY 3aBUCHET HaBcer/al

Kaxercs manoBeposTHBIM? BO3MOKHO.

Ho nomuuTe, uto 10 nosisaennst ES6 B coobiecTse 60 HECKOJIBKO
XOPOILO U3BECTHBIX OMOINOTEK, He CBSI3aHHBIX ¢ OOEIIAHIAMU, 1 B 9THX
OUOGIOTEKAX YKe TIPUCYTCTBOBAJIM METO/IbI ¢ UMeHeM then(. . ). OqHu
13 9TUX GUGIMOTEK TOTOM [EPEMMEHOBAIA CBOM METO/IbI, YTOOBI 13-
6exxath KOH(MIMKTOB MMeH. /[pyrue 3a B0 HECTIOCOOHOCTD M3Me-
HUTHCST OBLIN TIOIPOCTY TIEPEBEIEHBI B HEXOPOIIYIO KATETOPHUIO0 «He-
COBMECTHMMBIX C TPOTPaMMUPOBaHKEM Ha 6asze oObemanuii».
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ITpunsgTOE B CTaHAAPTE PELIEHNE O 3aXBaTe paHee He 3ape3ePBUPOBaH-
HOIO — U BIIOJIHE HOPMAJIbHO BBIMJISISILETO — MMEHU CBOWCTBA then
03HAYAET, YTO HUKAKOE 3HaYeHue (M HUKAKKE U3 €r0 JeJIEraToB) B IIPO-
IIJTOM, HACTOSIIIIEM 1 OY/LYIIEM He MOKET COIEPKATh (DYHKITHIO C UMEHEM
then(..) (HaMepeHHO WJIK cJiyyaiiHo). B IpoTUBHOM cityuae B cucTemMax
¢ oberanusgMu 510 3Hauenue Oyaer couteno «thenables, uto, ckopee
BCEro, IPUBE/IET K MOSBJIEHUIO KPailHe TPYAHOYJIOBUMBIX OITIOOK.

MHe He HpPaBWUTCS, YTO Mbl MPULLM K YTUHOM TUNM3aLUMKU» C Me-
ToooM then() ANs pacnosHaBaHus obellaHui. Bbinu u apyrue
BapWaHTbl; TO, YTO MOJTYYMSIOCh Y HAc, CMaxMBAET Ha XyALIUA 13
BO3MOXHbIX KOMMPOMMCCOB. BnpoyeM, Bce He TaK y)KacHO. YTUHas
TUNM3aumMsl C METOAOM then() MOXET BbiTb MONE3HOMN, KaK Bbl
BCKOpe ybeanTech. MpoCcTo NOMHUTE: yTUHas TUNM3aums C MeTo-
AoM then() MoxeT 6bITb ONacHa, ecnv oHa oWwMB0YHO MAEHTU-
durumpyeT Kak obellaHne HeyTo, YTo obellaHMeM He SBNSIETCS.

Oosepue Promise

MpbI paccMOTpesn [IBe CUJIbHBIE aHAJOTHH, TIOSICHAONE Pa3HbIe
ACIIEKTBI TOTO, YTO 0OEIIAHUST MOTYT C/IEJIaTh [Jist ACHHXPOHHOTO KOJIa.
Ho ecsmm octanoBUTBCS HAa 3TOM, MBI YITYCTHM CaMyI0 BAKHYTO XapaK-
TEPUCTHKY, KOTOPYIO CO3/IAeT MaTTePH OOEaH i, — TOBEpHe.

XoTst aHaJIOTUH OYAYIUX 3HAYEHUH 1 COOBITHIA 3aBEPIIIEHUS 10CTa-
TOYHO SIBHO TIPOSIBJISIIOTCSI B TIATTEPHAX KO/, KOTOPbIE MbI MCCJIE/0-
BaJin, Oy/IeT He COBCEM OYEBHUJIHO, TOYEMY WM Kak oOelanus pabo-
TafOT Ha PelieHne BeeX IMpobieM MHBEPCUH YIIPABIEHUSI, M3JI0KEHHBIX
B paszesie «IIpoGaembl goBepus» raasbl 2. Ho ecim HeMHOro paso-
6paTtbest, Mbl 0OHAPYKUM HEKOTOPBIE BasKHbIe TapaHTHH, KOTOPbIE
BOCCTAHABJIWBAIOT JIOBEPHE K AaCHHXPOHHOMY TTPOTPAMMHUPOBAHMIO,
TO/IOpBaHHoOE B TyiaBe 2!

Haumnewm ¢ 0630pa ipobJieM 10Bepust, BO3HUKAIOUUX IIPU IIPOrPAMMU-
POBaHUM, OCHOBAHHOM TOJIbKO Ha 0OpaTHBIX BbI3oBax. Eciim BbI nepe-
naete 0OpaTHbII BHIZ0B (QYHKIMK Foo(. . ), 9Ta (DYHKIIUSA MOKET:



[loBepue Promise 97

O AKTHBHM3UPOBATh OOPATHBII BBI3OB CJIMIITKOM PaHO.

O AKTMBU3MPOBaTh OOPATHBIN BHI30OB CJAUIIKOM MO3AHO (MU He
AKTUBU3UPOBATH BOOOIIIE).

O] AKTI/IBI/ISI/IpOBaTL 06paTHbII>i BbI3OB CJIMITKOM MaJiO NJIN CJAHUIITKOM
MHOTO pas.

O He nepenarb HeOOXOAUMbIE TIEPEMEHHBIE CPEJIbl/TIaPAMETPHI.

O TlorsoTutk JI0OBIE OUMOKN /UCKIFOYEHHUST, KOTOPbIE MOTYT ITPO¥-
30MTH.

XapaKTepI/ICTI/IKI/I O6€H.IaHHfI CO3HATEJbHO ITPOEKTUPOBAJINCH C pac-
4Y€TOM Ha TO, YTOOBI AaTb ITOJIE3HDbIE, IPUTO/JAHBIE /IJIF ITOBTOPHOTI'O
HCITIOJIb30BaHW:A pelieHnsA 1JId BCEX 9TUX HpO6JIeM.

CnuwKoM paHHU o6paTHbIA BbI3OB

ITpesxze Beero, ata mpodiieMa CBsI3aHa ¢ BO3MOMKHBIMU 3aaro-addex-
TaMu (CM. TJIaBy 2): MHOT/IA 3a/1aua MOKET 3aBePIIaThCsl CHHXPOHHO,
WHOT/IAa — ACHHXPOHHO, YTO MOKET IPUBECTU K COCTOSTHUIO TOHK.

Ooberanusi 10 OIpeieIeHU 0 M30aBJIEHbI OT ATOH TPOOJIEMBI, TOTOMY
YTO gake HeMeQJIeHHO BhINOJHsAeMoe obemanue (TUIA new
Promise(function(resolve){ resolve(42); })) He MOXKET Ha0JI01ATh-
€SI CHHXPOHHO.

WHuaue roBopsi, KOT/Ia BbI BhI3bIBaeTe then(..) /s obelanmng, 1axe
ecJI 3TO o0elaHue yKe Pa3pelieHo, iepeaHHblii then(. . ) 0OpaTHbIA
BBI30B Beerjia Oy/IeT BhI3bIBAThCST ACMHXPOHHO (CM. pasziest « 3aaHus>
raaBel 1).

BeraBisith cBOM TPIOKH € setTimeout(..,8) He Hy:xkHO. Obenanms
aBTOMATUYECKU IIPEAOTBPAILAIOT IPOOIEMbI 3a/ro.

CnuwKoM no3aHMi o6paTHbIN BbI3OB

[To amazorum ¢ mpeaBIAYIINM ITYHKTOM, 3apPeTHUCTPUPOBAHHDIC
Bthen(..) 06paTHbIe BBI30BbI ABTOMATHIECKH ILITAHUPYIOTCS TIPH BbI-
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30Be resolve(..) Win reject(..) GYHKIIMOHAIBHOCTHIO CO3AHMS
obemnanys. ITH 3aIJIaHUPOBaHHbIE 0O0PAaTHBIE BHI30BBI TPOTHO3UPYE-
MBIM 00pa3oM cpaboTarOT B CJIEAYIONIMIT aCUHXPOHHBIIT MOMEHT (CM.
paszes «3ananusy raassl 1).

JL71st CHHXPOHHOTO HabJTIOIEHUS 9TO HEBO3MOKHO, TIOITOMY CHHXPOH-
Has TIETI0YKA 3a/[a4 HE MOKET BBITIOTHATHCS TaKUM 00pa3oM, 4TOOBI
(baKTHYECKHU OTIOKUTH 0OPATHBII BHI30B, HE MMO3BOJISASI MY TIPOU30ii-
TH B OKUAeMbIii MOMeHT. TO ecTh TPy paspenieHnn oOelaHus Bee
3aperucTpupoBaHHbIe 0OpaTHbIE BBI3OBBI then(. . ) OY/IyT BHI3BAHbI 110
MOPSIIKY HEME/JIEHHO IIPU CJIeYIoell aCHHXPOHHONW BO3MOKHOCTH
(Takske cM. pasziest «3aJlaHust»> TJAaBbl 1), 1 HIUEro, 4TO TIPOUCXOIUT
BHYTPH OZHOTO U3 9TUX 00PATHBIX BBI30BOB, HE CMOKET MOBJIUATH/
OTJIOKUTH AKTUBU3AIIO IPYTUX 00OPATHBIX BHI30BOB.

[Ipumep:

p.then( function(){
p.then( function(){
console.log( "C" );

Y
console.log( "A" );

s
p.then( function(){
console.log( "B" );

)
// ABC

3zech "C" He MOKET IpepBaTh M ONEPEAUTD "B" BCIEACTBHE CaMOTO
ompezieieHus MexaHn3ma paboThl OGeIaHuii.

CTpaHHOCTM NIaHMPOBaHUsA o6elwaHni

OI[HaKO BaKHO 3aMETHUTD, YTO CYIIECTBYET MHOKECTBO HIOAHCOB IlJIa-
HHUPOBaHUA, U OTHOCHUTEIbHbBII IIOpAAOK 06paTHbIX BbI3OBOB, OTXO/I-
IMUX OT ABYX Pa3HbIX O6eH.IaHPIﬁ, He MOXKeT OBITh CITPOTHO3MPOBaH
Ha/1€KHbIM o6pa30M.

Ecain 06a obemmanust, pl u p2, ysKe paspelieHbl, TOraa Bpoje Obl Ipu
BbINOJIHEHUU pl.then(..); p2.then(..) 06paTHbH71 BBI3OB(-bI) /I
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pl I0JIKEH OBbITh BbI3BaH paHee 06paTHOTO BbI3oBa(-0B) 1Jist p2. Oj1-
HAaKO CyHIECTBYIOT HETPUBUAJIbHbIE CJIy4Yal, B KOTOPbIX 9TO HE TaK.
[Tpumep:

var p3 = new Promise( function(resolve,reject){
resolve( "B" );

})s

var pl = new Promise( function(resolve,reject){
resolve( p3 );

})s

p2 = new Promise( function(resolve,reject){
resolve( "A" );

P
pl.then( function(v){
console.log( v );

)

p2.then( function(v){
console.log( v );

)

// A B <-- He B A KakK MOXHO 6bln10 6bl OXMAATb

Jtot npuMep OyzeT moapoOHee PACCMOTPEH TIO3/IHEE, HO KaK BbI BH-
JuTe, pl paspeniaeTcsl He HelloCPeJCTBEHHBIM 3HaUeHueM, HO JIpYTUM
oberanmeM p3, KOTOPoe, B CBOIO 04€Pe/Ib, Pa3PeliaeTcs 3HaYeHeM "B".
CoruracHo ofipeziesIeHHOMY TIOBEZICHUIO MTPOUCXOIUT PacTTaKOBKa p3
B pl, HO aCHHXPOHHO, TaK 4TO OOPATHBIN BBHI30B(-bI) pl OKA3BIBAETCS
11033111 06PaTHOTO BHI30BA(-0B) p2 B aCHHXPOHHOW OYepe I 3alaHuil
(cM. paszent «3aaHusT» ).

Y0661 n30€KaTh MOAOOHBIX HEOUEBHUIHBIX TPOOJIEM, BAM HIUKOT A He
cJIe/lyeT moJiaraThest Ha J1i06oe ToBeieHne, CBA3aHHOe ¢ YIIOPSAIoUe-
HUEeM /IJIaHUPOBaHKUeM OOPaTHBIX BBI3OBOB MEK/IY OOEIaHUsIMHU.
Boobiie roBopst, Xopoliias mpakTHKa IPOrpaMMUPOBAHUS HE PEKO-
MEH/IyeT IPOrPaMMIPOBATh TaK, YTOOBI 3aBUCETh OT MOPSIIKA HECKOJIb-
KX 00paTHBIX BBI30BOB. CTapaiiTech 110 BO3MOKHOCTH OOXOIUTHCS
6e3 2TOTO.
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O6paTHbIM Bbi30B BOO6LLE He Bbi3blBaeTCs

ITO OYeHb pacIpocTpaHeHHas MpodIeMa, KOTOPasi PEIAeTCst HECKOJIb-
KHUMU CII0COOaMU ¢ 00eIaHugMU.

Bo-nepBbix, Hudero (gaxe ommbOKa JS) He MOKeT MOMeIaTh odera-
HUIO YBEJOMUTD Bac 0 ero paspetienu. Ec/ii Bbl peructpupyere st
oberanust 06paTHbIE BHI30BBI KaK BBINOJIHEHNUS, TAK U OTKa3a u 00e-
manve GyIeT pa3perieno, OAuH 13 AByX 0OPATHBIX BBI30BOB BCET/A
OyzeT BhI3BaH.

Koneuno, eciin Batm oOpaTHbIe BHI30BBI CAMU TIOPOKIAIOT OMIHOKH
JS, BbI MOXKeTE He TTOIyYUTh OKUAAEMbII PE3YJIbTaT, HO OOpPATHbII
BBI30B BCe paBHO Oy/iet Bbi3BaH. [lo3/1Hee Mbl pacCcKakeM, Kak ToJry-
4UTh yBeAOMIIeHHE 00 oInbOKe B BalieM 06paTHOM BBI30BE, TIOTOMY
9TO JlasKe OHU He OYYT IOTJIONATHCS.

Ho uro, ecin camo oGemntanue He OyeT paspenieHo TeM Wi WHBIM
obpazom? Jlaske UIst TaKOW cUTyaruy oOeanust IIPeaOCTaBISIOT OT-
BET, UCTIOJIB3Yst aOCTPaKInio Hojiee BBICOKOTO YPOBHsI, KOTOpast Ha-
3bIBaeTcs 20HKOU (race):

// ®yHKUMA onpepeneHua TaWm-ayTa Ansa obewaHus
function timeoutPromise(delay) {

return new Promise( function(resolve,reject){
setTimeout( function(){

reject( "Timeout!" );
}, delay );
s
}

// HacTpoiika Taim-ayTa ans ~foo()~
Promise.race( [
foo(), // nombiTaTbCA BbINONAHUTL ~foo()"
timeoutPromise( 3000 ) // BblaenuTb 3 CeKyHZbl
1)
.then(
function(){
// ¢yHkums “foo(..)  BbInonHeHa BoBpemA!
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})

function(err){
// nubo ¢yHKuma “foo()  cTonKHynacb C OTKasom, nunbo
// npocTo He 3aBepwunacb BOBpeMA; MNpOaHanU3uMpoBaTb
// “err’ pna onpepeneHua MNpUYuUHbI

}

)5

C aTM maTTepHOM TaiiM-ayTa O6eaHuii HEOOXOAUMO YUUTHIBATH PSI/I
MOAPOOHOCTEN, HO MBI BEDHEMCSI K HUM TIO3/IHEE.

Ouenb BaKHO TO, YTO MBI MOKEM 00€CIIeUNTh BbIIAUy CUTHAJA O Pe-
3ysbrare foo(), 9TOOBI MPEOTBPATUTH 3aBUCAHIE TPOTPAMMABL.

CnvwkoM Masnoe unm CMWKOM 6onbluoe
KOJIN4ecCcTBO Bbi30BOB

ITo OITpe/IeJIEHNIO ITPaBUJIbHOE KOJIMYECTBO aKTI/IBI/ISaHI/Iﬁ O6paTHOFO
BbI30Ba — OJIMH. «CJIHILIKOM MaJIo» — HYJIb BbI3OBOB, UYTO 9KBUBaJICHT-
HO TOJIBKO 4YTO paCCMOTPEHHOMY CJIy4alO0 «HUKOTTa».

Cirydail «CJIMIIKOM MHOTO» JIETKO 00bsicHsieTcst. Oberanust onpee-
JITIOTCS TaK, YTOOBI OHM MOTJIN paspeniaThest TOJAbKO oauH pa3. Ecin
10 KaKOW-TO IPUYKMHE KO CO3JaHusI 00ELIAHMs IIOIITAETCS MHOIO-
KpaTHO BBI3BATH resolve(..) WU reject(..) WU IIOIIBITAETCS BbI-
3BaTh 06e QYHKIMK, oOelanne IIPUMET TOJBKO IIEPBOE paspelieHiie
¥ He3aMETHO IIPOUTHOPUPYET BCE IOCIEAYIOIIIE IIOIIBITKHU.

[TockosbKy obelanme MOKeT ObITh Pa3pelieHo TOJMbKO OUH Pas, BCe
3aperucTpupoBaHHbIe OOpaTHbIE BBI30BbI then(..) OYAyT BbI3BaHbI
OJIHOKPATHO (KasK/Ibli1).

Koneuro, ecyin 3aperucTpupoBaTh OJuH 0OpaTHBII BHI30B Hosee oj-
HOro pasa (Harmpumep, p.then(f); p.then(f);), oH Oy/JIeT aKTHBU3U-
POBaH CTOJIBKO pas, CKOJIbKO OH ObLI 3aperucTpuposai. [apaHTus Toro,
uT0 (hYHKIIMST OTKJIMKA Oy/IeT BbI3BaHa TOJBKO OIMH Pa3, He TIOMella-
€T BaM CO3HATeJIbHO HACTYIIUTh Ha rpabJiu.
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OTcyTCTBME NapaMeTpoB/nepeMeHHbIX cpeabl

Oobermanust MOTYT MMeTh He GoJiee OJHOTO Pe3yJsbraTa paspernennst
(BBITIOJTHEHVE WJTH OTKA3).

Bes aBrOTO paspernierus ucmosib3yeTcd 3HaueHUe undefined, Kak
310 00bIYHO ObIBaeT B JS. Ho kakuMm Obl HU ObLIO 3HAYEHHE, OHO
Bcer/a Gy/ieT IepeiaHo BCeM 3aperiuCTPUPOBAHHBIM (M MOAXOSAIINM
110 BBITIOJIHEHUIO,/0TKA3y ) 00paTHBIM BbI30BaM, ceifyac miu B Oy1y-
IeM.

HeobxoanMo yINUTHIBATH OJWH BasKHBIM MOMEHT: €CJTU BBI3BATH
resolve(..) miu reject(..) ¢ HECKOJIBKUMHU ITapaMeTpaMu, BCe II0-
CJIe/LyoIINe TTapaMeTphbl, KPOME TI€PBOTO, Oy T MPOUTHOPUPOBAHBI.
Ha nepBbiit B3T71511 9TO HApyIaeT TOAbKO UYTO OMMMCAHHYIO TAPAHTHIO,
HO Ha CaMOM JIEJI€ 9TO HE COBCEM TaK, TOTOMY YTO MEXaHU3M OOeTaHu it
WCIIOJIb3yeTCs HeKOPPeKTHO. /[pyrue HefomycTuMble ClleHapuu HC-
noab3oBanusg APT (ckaskem, MHOTOKPaTHBIHN BbI30OB resolve(. .)) TOXe
MUMEIOT aHAJIOTUYHYIO 3alUTY, TaK YTO MOBeleHe OOeIaHmil 3/1eCh
BIIOJIHE TI0CJIeZIOBATEIbHO (XOTSI MAJIOCTh U Pa3/paskaer).

Ecjv BBI XOTHTE NTEpeiaTh HECKOJIbKO 3HAYE€H Ui, HEOOXOANMO 3aKJII0-
YUTHh UX B OIHO TepefaBaeMoe 3HadYeHune (HampuMep, MaCCUB WU
06mexT). UTo KacaeTcs iepeMeHHbIX cpejibl, hyHKIMU B JS Beeraa
COXPaHAIOT 3aMbIKaHKe 001aCTU BUAUMOCTH, B KOTOPOIL OHU OIIpe/ie-
JIEHbI, U KOHEYHO, OHU COXPAHSAT JAOCTYII K JIIOOOMY OKPY/KaIOIEMy
cocrosinnio. Koneuno, aTo OTHOCUTCS M K apXUTEKTYPE, OCHOBAHHOM
TOJIBKO Ha 0OPaTHBIX BHI30BAX, TAK YTO CKA3aHHOE HE OTHOCHUTCS K IIpe-
UMYIIeCTBAM UMEHHO 00elaHuii, — 1 BCe JKe 9TO TapaHTHsl, Ha KOTO-
PYIO MOKHO TTOJIOKUTHCS.

MornouieHune ownb60oK/NCKNIOUEHUN

Ha kakom-T0 6a30BOM yPOBHE TOT MYHKT SIBJISETCS TepeOpMyI-
POBKOIi TIpebIyIero nyHkra. Eciu obenanue oTKIOHSAETCS ¢ npu-
yunot (To ecth coobIeHreM 06 ommobKe), 9TO 3HAYEHHUE MepeaeTcst
obpaTHOMY BBI30BY(-aM) OTKas3a.
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Tem He MeHee 3/1eCh TIPOUCXOJAUT HEUTO OoJiee cepbesnoe. Eciu
B KaKOI-TO MOMEHT BPEMEHH TIPH CO3aHIK 00eIaHus UK IIPU OT-
CTICKUBAHUU €T0 Pa3pelieHns TPOUCXOANT UCKItoueHue JS (Harmpu-
Mep,TypeEPPOPPUH{RefePenceEPPOP),TOST()HCKJHOHGHIK36yﬂeT]Iepe-
XBavy€eHO, a B COOTBETCTBYIOIIEM OOeIanuu Gy/IeT OTKa3aHo.

IIpumep:

var p = new Promise( function(resolve,reject){
foo.bar(); // “foo  He onpepeneHo, owubka!
resolve( 42 ); // B 3Ty TouKy ynpaBneHue He nepepaeTca :(

})s

p.then(
function fulfilled(){
// B 3Ty TOYKYy ynpaBneHue He nepepaetcsa :(

1

function rejected(err){
// 38ecb “err’ 6yneT 06beKTOM WUcKAwYeHua ~TypeError’
// w3 cTpoku “foo.bar() .

)5

Ucxkimouenue J S, KoTopoe BO3HUKAET B foo.bar(), CTAHOBUTCS OTKA30M
obelanust, KOTOPBII MOKHO MEPEXBaTUTh U 00paboTaTh.

ITO BakHAsST MOJPOOHOCTD, TOTOMY YTO OHA (haKTHUYECKU PEIIaeT ele
OZtHY «ITpoOJIeMy 3aJIT0»: OUIMOKI MOTYT CO3/IaTh CHHXPOHHYIO peak-
1110, TOT/Ia KaK HOPMaJIbHbIE ITPOJOJIOKEHUS MOTYT ObITh ACHHXPOH-
abivu. Oberianst peodPasyoT Aake UCKITIOYEH S JS B aCHHXPOHHOE
TTOBE/IEHNE, UTO CYNECTBEHHO COKPAIIAET PUCK CUTYaIH TOHKH.

Ho uro npousoiizer, ecmm obemnianne OyaeT BHIIOJIHEHO, HO TIPU Ha-
GJII0IEHUH TIPOU30iIeT UCKIoYeHne JS (B 3aperucTpupoBaHHOM
oOpaTHOM BbI30Be then(. .))? Jlaxe Takye UCKIIOUEHMsI HE TEPSIOTCS,
HO c110c00 1X 06PabOTKI MOKET ITOKA3aThCsl HEMHOTO CTPAHHBIM (TI0Ka
BbI He pasbeperech TIyOKe):

var p = new Promise( function(resolve,reject){
resolve( 42 );

s
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p.then(
function fulfilled(msg){
foo.bar();
console.log( msg ); // B 3Ty TOYKYy ynpaBieHue
// He nepepaetca :(

3
function rejected(err){
// v ciopa Toxe :(

}
)5

[TocroiiTe-Kka, pa3Be uckI0OUeHNe U3 foo.bar () He Torsomaercs? Her,
He TIOTJIoIaeTcst. 371eCh KPOeTCst Apyrast, boee TiyboKast mpobJieMa:
MbI He TIpocyninBaeM ero. Bei3oB p.then(..) Bo3BpaliaeT Apyroe
obemranre, 1 UMEHHO 5m0 obelaHue MOIyYUT OTKA3 C UCKIIOUEHIEM
TypeError.

[Touemy OHO TPOCTO HE MOKET BBI3BATH 00PabOTYNK OMUGOK, KOTO-
pbIii MBI oipeienan? Ha mepBsiil B3TJIA1 TaKOe MOBeIeHNe KasKeT-
csg sjoruaHbIM. Ho oHO MOskeT HapyImuTh pyHIaMEHTATbHBIN TPUH-
IUII, COTJIACHO KOTOPOMY OOEIaHMsI CTAHOBSATCS HEM3MEHSIEMbIMI
nocJie paspenienus. OGeranue p yke BbIITIOJHEHO CO 3HAYEHUEM 42,
1 OHO HE MOKET TI03/IHee U3MEHUTHCS U TIPEBPATUTHCS B OTKA3 TOJIb-
KO MOTOMY, YTO NPU HAOJIIOIEHUH 3a Pa3pelieHueM p MPOU30IIIa
ommoOKa.

[Tommmo HapyTIeHns TPUHIINTIA, TAKOE TTOBE/IEHNE MOXKET TTPUBECTH
K Xa0Cy — HaIllpuUMep, eCJiu JIJist OOEIaHsi p 3apETUCTPUPOBAHO He-
CKOJIbKO 0OPATHBIX BBI30BOB then(. . ), TOTOMY YTO OJIHU 13 HUX OY/IYT
BBI3BAHDI, & [PYTHE HET, & TPUYNHBI TPOUCXOJSIIETO OY/IyT COBEPITIEH-
HO HEOYEBU/IHBI.

Ob6ewaHuna, 3acnyxmsarouime
aosepuna?

ZIJIH YCTaHOBJIEHUA JOBEPUA Ha OCHOBAHHWU ITaTTEPHa O6eHIaHHI>,I
OCTaJIOCh U3YYUTDH O/IHY ITOCJIE/IHIOIO HOleO6HOCTI).
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Hecommenno, BBl 3aMeTHIN, 4TO 00eIaHus BOBCe He M30aBIAIOTCA OT
0OpaTHBIX BbI30BOB. OHHU MPOCTO MEHSIIOT CTOPOHY, KOTOPOil Tiepe-
maeTcst 0OpaTHBIN BBI30B. BMecTO TOro 4ToObI IiepeaaBaTh 00paTHbIIT
BBI3OB foo(..), MbI [IOJIy4aeM He4TO (BEPOSITHO, TIOJIHOIEHHOE 00e-
mane) ot foo(. .) U nepeaaeM 0OPaTHbII BBI30B 3TOMY <«HEUTO».

Ho nouemy Takas cxema 3aciyskuBaet GOJIbIIEro JOBEPHUst, 4eM OIHH
06paTHbIe BbI30BBI? Kak MOXKHO 6I)ITB YBEPEHHBIMU, YTO TO, YTO BbI
HoJTydrTe 0OPATHO, IEHCTBUTETBHO SIBJISIETCS OOEMIaHIeM, KOTOPOMY
MOJKHO I0BepSATH? Pa3Be 9TO He TOT Ke «KapTOYHBIN JOMUK», TIe
MO’KHO JIOBEPATH TOJIBKO TOMY, YUeMY MBI Y3Ke JI0BepsieM?

OzMH U3 caMbIX BasKHBIX acIIeKTOB 00eMaHuii, 0 KOTOPOM YacTo 3a-
ObIBAIOT, COCTOUT B TOM, YTO Y HUX €CTh PellleHne 1 JJIsk 9TOi mpob.ie-
Mbl. Bo Berpoennyio peasmsanmio obemanuii ES6 BKIOUeH BbI30B
Promise.resolve(..). Ecammepenars Promise. resolve(..) 0OBIYHOE,
He siBJIsTIONeecst obenanmeM, He-<«thenable» snauenue, BbI osryunre
obelane, BBHITIOJHIEMOE ¢ 9TUM 3HaueHueM. B ciemyomem ciydae
obermanus pl u p2 OyayT o6a1aTh OMUHAKOBBIM ITOBEIEHUEM:

var pl = new Promise( function(resolve,reject){
resolve( 42 );

)

var p2 = Promise.resolve( 42 );

Ho ecm tepeniath Promise. resolve(. . ) IOJHOIIEHHOE obelanme, Bbl
MoJIyauTe 0OpaTHO TO Ke obelanme:

var pl = Promise.resolve( 42 );
var p2 = Promise.resolve( pl );

pl === p2; // true

Yro ere BaskHee, MPH Tiepegade Promise.resolve(..) «thenable»
3HAUYEHUST, KOTOPOE He SBJIsieTcs o0eraneM, (yHKIHST MOBITAETCST
pacmakoBaTh 9TO 3HAYCHME, U PACHAKOBKA OY/IET MPOAOJIKATHCS 10
TeX TI0p, MOKa He Oy/IeT U3BJIeYeHO KOHKPETHOE UTOTOBOE 3HAYEHUE,
He ToXo0Kee Ha oOellaHue.
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[TomuuUTE, YTO MBI YK€ roBopun 0 «thenable»?
[Tpumep:

var p = {
then: function(cb) {
cb( 42 );
}
¥

// paboTaeT, HO 3TO 4YMCTas CAy4alHOCTb
.then(
function fulfilled(val){
console.log( val ); // 42
9
function rejected(err){
// ciopa ynpaBneHue He nepepaeTtcs
}
)s

ITo 3navyenne p ABserca «thenable», Ho He ABIgeTCA TOMHOIIEHHBIM
ob6emanuem. K cyacTpio, 570 3HaUeHME pa3yMHO, KaK 1 OOJIBITUHCTBO
snauennii. Ho 4o, eciin BbI osry4nte 06paTHO HEYTO HHOE?

var p = {
then: function(cb,errcb) {
cb( 42 );
errcb( "evil laugh" );
}
¥
p
.then(

function fulfilled(val){
console.log( val ); // 42

s

function rejected(err){
// BbIMONHATBCA HE [OMXHO
console.log( err ); // 3N06HbIA CcMeX

)5
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IT10 3Havenue p asusgercsa «thenable», o nna obemanusa ono BexeT
cebs naneko He Tak 100ponopanodno. OHO [elaeT 9T0 HaMEePEHHO?
Wiu mpocTo He 3HaeT, Kak AOJKHBL paborath obemanusa? YecTHo
rOBOPS, 9TO HE TaK BasKHO. B J11060M ciryuae eMy BPsi/I JIM MOYKHO J10-
BEPATH KaK TAKOBOMY.

Tem He MeHee JIOOYIO M3 TUX BEPCHIl p MOKHO Mepeaarh Promise.
resolve(..), MBI IOJTyYHM HOPMATU30BAHHbII GE30ACHBII PE3yJIb-
TaT, Ha KOTOPBIN PACCYNTHIBAEM:

Promise.resolve( p )
.then(
function fulfilled(val){
console.log( val ); // 42

3
function rejected(err){
// BbINONHATLCA He AOJIXHO

)5

Promise.resolve(..) nmpuHuMaet Ji060ii «thenable» o6bekT u pac-
akoBbIBaeT ero B He-«thenable» snauenune. Ho Bbl mosyuure ot
Promise.resolve(..) Hacrosiiee, HOATMHHOE OGEIaHne, KOTOPOMY
MOXKHO JIOBePsITh. Ecsin TO, 4TO BBI TI€PENATIH, YIKe SIBJISETCS MOJTHO-
[IEHHBIM O0EIaHNeM, BbI TIPOCTO MOJyYaeTe ero 00paTHoO, TaK 4TO
(punbrpanms yepes Promise. resolve(. . ) Ui TTOJTyIeHUS TOBEPUS He
HUMeeT HeJIOCTATKOB.

JlorycTiM, Mbl BbI3biBaeM (DYHKIIUIO 0o (. . ), HO IPU 9TOM He yBepe-
HbI, MOKHO JIM €if JI0BEPSATH U OY/ET JIM ee BO3BpaIllaeMoe 3HaueHne
106poNopsI0YHbIM oberanueM. FI3BecTHO, 4TO OHO, 110 Kpaiiteil Mepe,
«thenable». Promise.resolve(..) mpexocTaBuT 06EPTKY I 0bera-
HUsI, KOTOPOI MOKHO JIOBEPSITh:

// Tak nocTynaTb He Hajo:

foo( 42 )

.then( function(v){
console.log( v );

)
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// BMeCTO 3TOro HyXHO AeiiCTBOBaTb TaK:
Promise.resolve( foo( 42 ) )
.then( function(v){

console.log( v );

)

Y 3aKk/oYeHUss BO3BPALLAEMOr0 3HAYEHUS NO6ON DYyHKLMM
(«thenable» nnu HeT) B Promise.resolve(..) ecTb ele OAWH
rMone3Hbli NO6OYHbIN 3chchekT: 3TO NPOCTON Crocob HopManu3aLmm
3TOro Bbi30Ba B A0OPOMNOPSAOYHYIO aCMHXPOHHYIO 3agady. Eciu
f00(42) B OOHUX CNyYasix BO3BpaLLaeT HEMoCpeACTBEHHOE 3Ha-
yeHue, a B Apyrux — obellaHne, Promise.resolve( foo(42) )
rapaHTVpyeT, YTo pe3ynbTaToM Bceraa byaet obewwanue. Jepxu-
Tecb nofasnblue OT 3anro, OT 3TOro Ball KOA CTaHEeT HaMHOro
nyduwe!

dopMmupoBaHue aosepus

Xouercst BepUTD, YTO TIPEIbIAYIINEe TOSICHEHNE TTIOJHOCTBI0 YOO
BacC B TOM, TI0YeMY 0O€ITAHVS TIOBBITIAIOT YPOBEHD IOBEPUSI, U UTO EIIE
BaxKHee, I0YeMy 9TO JJ0BEpPHe HACTOJILKO KPUTUYHO /LIS IIOCTPOCHUS
HAJIE’KHBIX TIPOTPAMMHBIX TTPOLYKTOB, He CO3MAIONIIX MTPOOJIEM ¢ CO-
TTPOBOXK/IEHNIEM.

MosKHO Jin HalicaTh aCMHXPOHHBIHN Kozt Ha ]S 6e3 nosepusi? KoneuHo,
MOKHO. MbI, pa3paboTuuKu J S, IOUTH iBa IECS TUIIETHS TTCAIN aCHH-
XPOHHBIH KOJI, HE TTOJIB3YsICh HITYeM, KPOMe OOPaTHBIX BHI30BOB.

Ho cTout Bam mocTaBUTH MO BOTPOC MPEACKA3yeMOCTh U HAMEXK-
HOCTh MEXaHM3MOB, HA OCHOBE KOTOPBIX paboTaeT Balll KO/, ¥ BbI
oco3Haere, YTO 0OpaTHbIE BHI30BBI — JOBOJIBHO COMHUTENbHAS OC-
HOBA [IJIS I0BEPUSI.

Ob6eranus — naTTepH, 0MOIHSIONUIT 00paTHbIE BHI3OBBI CEMAHTUKOI,
3aCIYKMBAIOIIEH I0BEPHSI, UTO JIETIAET €T0 MoBeieHue 60JIee Pa3yMHbIM
1 GoJiee HaJIE)KHBIM. 3a CYeT BOCCTAHOBJICHVSI MHBEPCUU YITPABJICHsT
0OpaTHBIX BBI30BOB MBI TIEPE/IaeM YIIPABJIEHIE CUCTEME, TIOJIB3YIOIIeli-
cst toBepueM (0GeranusiM ), KOTopast MPOEKTHPOBAIACH CIIEIUATEHO
JIUIST TOTO, YTOOBI CIETATh ACUHXPOHHOCTD (0JIee Pa3yMHOIL.
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CuenneHue

A YiKe Ilapy pa3 Ha 9TO HaMeKaJl: O6eL[IaHI/IH — He€ IIPOCTO MEXaHN3M
JJIA OAHOIIIAr OBbIX onepaum‘/’l B CTUJIE «OZITHO-TIOTOM-/IPYTOE». Koneu-
HO, 3TO CprKTypHLIf/’I 9JIEMEHT KO/Ia, HO KaK BbIACHAECTCA, HECKOJIbKO
O6eHlaHI/II>,I MOJKHO CIIEITUTH BOEIUHO JIJIA IPpeACTaBJIE€HUA CEPUN aCUH~
XPOHHBIX MIaros.

Kiiou k paboTocnocobHOCTH 9TOM CXEMbI — JBa aCIIEKTa IOBEACHUS,
MIPUCYTIIAX OOEIIAHUSIM:

O Kaskaplii pa3, Kor/ia Bbl BBI3bIBaeTe then(. . ) A5 obellanus, BbI30B
CO3/1aeT ¥ BO3BpalllaeT HOBOE obelanue, KOTOPO€ MOJKET UCIIOJIb-
30BaTbCA LI CUENIeHUs.

O 3naueHue, BO3BPAIEHHOE U3 00PATHOTO BHI30BA BBITIOJHEHS [IIsT
BBI30BA then(. .) (TIepBbIi TapaMeTp), aBTOMAaTUYECKN Ha3HaAYaeT-
¢sI KaK 3HaYeHe BBITOJTHEHUST CIIETJIEHHOTO 00€eTanust (0T mepBoii
TOYKH).

CHauaJia st TIOKasKy, 4TO BCE 9TO 3HAYKT, 8 HOTOM MbI pasdepeMcs, Kak
9TO TIOMOTAeT CO3/IaBaTh ACUHXPOHHBIE MTOCTEeI0OBATETbHOCTH BHITIOJ-
Henus. BospMeM caenyiomuii hparMeHT:

var p = Promise.resolve( 21 );

var p2 = p.then( function(v){
console.log( v ); // 21

// BbIMONHEHWe ~p2° CO 3HayeHuem 42°
return v * 2;

)

// cuenneHune "p2°
p2.then( function(v){
console.log( v ); // 42

s

BosBparias v * 2 (To ecTb 42), MbI BBITIOJIHSIEM 00€IIaHUE p2, KOTOPOE
CO3/1aeT U BO3BpallaeT NepBbiil BbI30B then(..). IIpu BbinmosHeHUN
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BbI30Ba then(..) /ISl p2 OH TIOJIy4aeT Pe3yJibTaT BHITIOJTHEHUS OT
KOMaH/IbI return v * 2 . Koneuno, p2.then(..) co3zaer elie 01HO obe-
IaHue, KOTOPOE MOKHO OBLIO ObI COXPAHKUTD B IEPEMEHHOI p3.

Opnnako co3aBaTh MPOMEXKYTOUHYTO MTepeMEHHYI0 p2 (a TakxKe p3
u T. 11.) He xovercs. K cuacTbio, BEI30BBI MOKHO TIPOCTO OOBEAMHNUTD
B IIETIOUKY:

var p = Promise.resolve( 21 );

p
.then( function(v){

console.log( v ); // 21

// BbiINONHEHWEe CLEenneHHoro obelwaHna co 3HayeHuem ~42°
return v * 2;

})

// cuenneHHoe obewaHue
.then( function(v){
console.log( v ); // 42

)

Ternepb 1epBbIil BHI30B then(..) CTAHOBUTCS TIEPBBIM IIATrOM ACHUH-
XPOHHOM TT0CJIeI0BATELHOCTH, @ BTOPOil BBI3OB then( . .) — ee BTOPbIM
maroM. Bce 3T0 MOJKeT MpoIoJIKaThCsl TaK J0JITO, KaK MOTPeOyeTcs..
[IpocTo mpomokaliTe TPUCOENUHSATh BBI3OBBI K MTPEABIYIIIM
then(..) ¢ KaKIbIM aBTOMAaTUYECKH CO3JaHHBIM 0OCTaHeM.

Ho 371ech Koe-4yero He xBaTaeT. A ecjii Mbl XOTUM, YTOOBI 1Iar 2 0KH-
Jagt mara 1 7171 BBITTOJTHEHUST HEKOW aCMHXPOHHON ornepaiiun? Mbl
MCII0JIb3yeM KOMaH/Iy return, KOTOPas HEMEJIJIEHHO BBITIOJIHSET CIle-
IJIEHHOE obelanue.

Yro6bl co31aTh MOCJAEI0BATENLHOCTH OOEIaHuii, KoTopast OblTa Obl
HOJHOCTBIO ACUHXPOHHOMN Ha KayK/I0M dTarie, HeOOXOUMO BCIIOMHUTb,
Kak paboTaeT BBI30B Promise.resolve(. . ), €I eMy TiepeaaeTcst ooe-
manue uiam «thenable» BMecTo nToroBoro 3HayeHus.

Promise.resolve(..) HampsaMyio BO3BpallaeT MOJyYeHHOE TOJHO-
1eHHoe obelaHne WU PaClaKOBBIBAET 3HAYEHUE MOJYIEHHOTO
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«thenable» — u npoposkaeT neiicTBOBaTh PEKYPCUBHO, B TO BPEMsI
Kak pacrakoBbiBaeT «thenabless.

AHasornvnas pacrakoBKa IIPOUCXOAUT ITpU Bo3BpaiieHnn «thenable»
nin obenanst 13 00paboTUMKa BhIOIHeHNsT (Ui oTKasza). [Ipumep:

var p = Promise.resolve( 21 );
p.then( function(v){
console.log( v ); // 21

// co3paTb obewaHve U BepHyTb ero

return new Promise( function(resolve,reject){
// BbIMONHUTb CO 3HayeHuem 42°
resolve( v * 2 );

s

)
.then( function(v){

console.log( v ); // 42
s

U1 xoTs1 Mbl yITaKOBaJIM 3HaYeHKe 42 B BO3BpaliaeMoe o0elanme, OHO
BCE PABHO PACIIAKOBBIBAETCS M CTAHOBUTCS PE3YJIKTATOM Pa3pelleH st
CIIETIJIEHHOTO O0eIaHusl, TaK YTO BTOPOI BbI30B then(..) Bce PaBHO
nosrygaet 42. Eciii Mbl BBeZieM aCHHXPOHHOCTD B 9TO O0elanne-06epT-
Ky, Bce OyieT HopMasibHO paboTaTh 6e3 BCSIKMX U3MEHEHUIL:

var p = Promise.resolve( 21 );

p.then( function(v){
console.log( v ); // 21

// co3paTb obewaHne AnA BO3BpaleHuUA
return new Promise( function(resolve,reject){
// BBECTU aCUHXPOHHOCTb!
setTimeout( function(){
// BbINONHUTbL CO 3HayeHuem ~42°
resolve( v * 2 );
}, 100 );
Y

)
.then( function(v){

// BbinonHAeTcA nocne 100-MUNNUCEKYHAHON 3aAepxXKu
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// Ha npepfpigyuwem ware
console.log( v ); // 42

)

ITO HEBEPOSTHO MOIIHBIN MexaHu3M! Terepb BbI MOKETe CKOHCTPY-
MPOBATb MOCJIEI0BATETBHOCTD U3 JII0OOT0 KOJINYECTBA ACHHXPOHHBIX
IIATOB, ¥ KK/IBII IIIAT MOKET CO3/IaBaTh 3a/IEPIKKY CJIE/LYIOIIETO Iara
(v He co3maBath!) Mo Mepe HeoOXOIMMOCTH.

Koneuno, mepenava 3HaUeHNS MEXKIY IIaraMy B TAaHHOM IIpUMepe He
obsazaresnbHa. Ecom He BO3BpalllaeTCs IBHOE 3HAaUYeHNE, HESIBHO IIPe/l-
rmoJjiaraercd undefined, u 066H13HI/IH MOTYT CIEILIATHCA Tak JKe, Kak
npexze. Takum O6paSOM, KaKI0€ paspelienne obelaHus BCEro JINIIb
SIBJISIETCSI CUTHAJIOM JIJIS TIEpeXo/ia K CJAeIYIONIeMY IIary.

[IpooJKast mpuMep CIenIeHus], 0600IIM CO3/IaHIe OTJIOKEHHOTO
oberanus (6e3 coobIIeHNIT 0 pa3perieHn) B (GyHKIUIO, TPUTOAHYIO
JUIST TIOBTOPHOTO MCIIOJIb30BAHNUS HA PA3HbIX MIATaX:

function delay(time) {
return new Promise( function(resolve,reject){
setTimeout( resolve, time );
s
}

delay( 100 ) // war 1
.then( function STEP2(){
console.log( "step 2 (after 100ms)" );
return delay( 200 );
)
.then( function STEP3(){
console.log( "step 3 (after another 200ms)" );
)
.then( function STEP4(){
console.log( "step 4 (next Job)" );
return delay( 50 );
)
.then( function STEP5(){
console.log( "step 5 (after another 5@ms)" );

})
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Boi30B delay(200) cosmaer obemanue, KOTOPOe 6yaeT BBITIOJIHEHO
gepes 200 mc. OHO Bo3BpaIaeTcsi 0OPaTHBIM BHI3OBOM BbITTOJHEHMUST
nepBoro then(..), B pe3yJsbrare 4ero oOenanmue BTOPOTO BbI30Ba
then(..) Oyzmer osxkupaTh 9T0oro 200-MUILTHCEKYHIHOTO OOEaHusL.

Ha TexHMYecKoM ypoBHe B OMUCAHHOW CUTyaLMW 3aA4eiCTBOBaHbI
[1Ba obellaHus: ¢ 200-MUNANCEKYHAHOW 3aAEPXKKOM U CLIEnIeHHoe
obellaHne, OT KOTOPOro OTBETBSIETCS BTOPOM BbI30B then(. . ).
Ho BO3MOXHO, Anst yyllero NoHMMaHusi BaM 6yaeT npoLle Mbic-
NIEHHO 06beAnHNTL 3TK ABa ObellaHusi, MOTOMY YTO MEXaHWU3M
obellaHnit aBTOMaTUYECKN OBbEAUHAET MX COCTOSHMSA 3a Bac.
B 3TOM oTHOWeEHUN return delay(200) MOXHO paccMaTpvBaThb
KaK co3aaHue obellaHns, KOTOPOEe 3aMeLLaeT paHee BO3BpaLleH-
HOe cLiensieHHoe obellaHne.

OTKPOBEHHO TOBOPSI, MOCJIE0BATENLHOCTD 3a/IePiKeK Oe3 meperad
COOOIIEHMIT BPSI/I JIM MOKHO Ha3BaTh OYEHD TTOJIE3HBIM ITPUMEPOM
yIIpaBJIeHIs IPOTPAMMHOIT JIOTHKOII TTocpeIcTBOM obemntanuii. Pac-
CMOTPHM 4yTh OOJIee TIPAKTUYHBIN TPUMED.

BwmecTo TaitmepoB paccMOTPHUM cO3/1aHMe 3aITPOCOB Ajax:

// npepnonaraeTt cyuwectBoBaHue ¢yHkuum "ajax( {url},
// {obpaTHblii_Bbi30B} )"

// ajax c noppepxkoin obewaHui
function request(url) {
return new Promise( function(resolve,reject){
// 06paTHbil Bbi3oB ~ajax(..)  [oMkeH 6biTb dyHKUMel
// “resolve(..) Hawero obewaHua
ajax( url, resolve );
})s
}

Cuauasa MbI omipeiesisieM (PYHKIUIO request (. . ), KOTOpPast KOHCTPY-
upyer obelanme, MpeACTaBIsIolIee 3aBepIieHre BbI30Ba ajax (. . ):

request( "http://some.url.1/" )
.then( function(responsel){
return request( "http://some.url.2/?v='

+ responsel );
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)

.then( function(response2){
console.log( response2 );

s

Pa3paboTumkM YacTo CTaNKMBAOTCS C CUTYyaLMSIMU, B KOTOPbIX OHK
XOTAT YNpaBnsiTb aCUHXPOHHOW MPOrpaMMHOM JIOMMKOW C mnoa-
[IepXXKOIN 06eLLaHni C UCronb3oBaHWEM CPEACTB, KOTOpble CaMu
no cebe He noaaepxuBatoT obellaHus (HanpuMep, Kak yHKUUS
ajax(..) u3 npeablaywlero npuMepa, KOTopas paccyvTbiBaeT
MoNyuYnTb 06paTHbIN BbI30B). V1 XOTS BCTPOEHHBI MEXAHU3M 06e-
WaHuii ES6 He peluaeT 3Ty npobrneMy aBTOMaTMYECKM 3a Hac,
npakTuyecku Bce 6ubnmoTekn obellaHuii 3To genatoT. lNpouecc
MOXET Ha3blBaTbCs «MOAbEMOM», «0beLliaHm3aumel» (promisifying)
WNn Kak-HWOyab B 3TOM poze. Mbl BEPHEMCS! K 3TOW TEME MO3JHee.

M cromb3yst BbI30B request(. . ), BO3BpAIIAONIUIT 0OelaHue, Mbl CO3-
JlaeM TIePBOE 3BEHO TETTOYKN HESIBHO, BI3bIBast €ro ¢ rnepBbiM URL-
aJIpecoM, U OTXOUM OT BO3BPALIEHHOTO 0OeIaHs [IEPBbIM BhI30BOM
then(..).

[Tocne Bo3Bpatenms BepHETCS responsel — 9TO 3HAYEHHNE UCITOTB3Y-
eTcs 711 KoHeTpyupoBanms BToporo URL-anpeca u co3nanms BTopo-
TO BBI30BA request (. . ). Bo3BparmaeTcs BTopoe oberanue request(..),
4TOOBI TPETUH AT ACMHXPOHHOTO MOTOKA BHITOJHEHUST O/KUIAI 3a-
BepIneHus 3ToTo BbizoBa Ajax. Hakonerr, Mbl BBIBOAUM response2
ocJie BO3BpaIeHMsI.

CKOHCTpyMpOBaHHasA HAMM IIeN0YKa 0OeIanuii He TOJIbKO 00ectieun-
BaeT yIpaBJieHKe IIPOrPaMMHOIL JIOTHKOI, BhIpasKaloleil MHOIOMIAro-
BYIO aCHHXPOHHYIO TI0C/IE0BATENLHOCTD, HO U paboTaeT Kak KaHas
COOOIIEHNIT 1151 TIepeiayn COOOIIEH I OT Iara K Iary.

Yro, ec/ii HA OJIHOM U3 111aTOB 1[EITOYKU 00elaHuil YTO-TO MONIeT He
tak? OmuOKU,/MCKITIOYEH IS TIPOUCXOIST Ha YPOBHE 00€IaHuil; 9TO
03HAYaeT, YTO TaKasl OUInOKa MOJKET ObITh IIepexBaueHa B J000M Tou-
Ke IeIIOYKH, 1 [IePeXBaT AHCTBYET KaK CBOEro PoJa «COPOC» IeNoYKu
K HOPMaJIbHOMY PEKUMY pabOThI B 9TOI TOUKE:
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// war 1:
request( "http://some.url.1/" )

// war 2:
.then( function(responsel){
foo.bar(); // undefined, owubka!

// cwopa ynpaBneHue He nepepaeTcs
return request( "http://some.url.2/?v=

})

// war 3:
.then(
function fulfilled(response2){
// ciopa ynpaBneHue He nepepaeTtcs

+ responsel );

}s

// 0bpaboTyuK oTKasa ANA nepexsaTa OWUOKM
function rejected(err){
console.log( err );
// ownbka TypeError® wu3 "foo.bar()"
return 42;

}

)

// war 4:

.then( function(msg){
console.log( msg ); // 42

)

Korga na niare 2 nporcxoaut omubka, 06paboTInK 0TKa3a Ha Inare 3
HepexsaTbhiBaeT ero. Bosspaiaemoe sHaueHue ot 9Toro oopaborynka
oTKaza (42 B JaHHOM (hparMeHTe), eCJIi OHO €CTh, BBIIOJIHIET 00e-
aHue A1 CJIeAyIoniero mara (4 ), Tak 4To IeNoYKa CHOBA HaXOUTCS
B COCTOSTHUY BBIIIOJTHEHUSI.

Kak ynomuHanocb paHee, npv Bo3BpalleHun obelaHus n3 ob-
paboTuMKa BbINOMHEHMS OHO PACMaKOBbLIBAETCS U MOXET 3afep-
XaTb Creayowmin war. 3To Takke OTHOCUTCS K BO3BpalleHUto
obellaHnin 13 06paboTUMKOB OTKa3a, Tak YTo ecnm Bbl KoMaHAa
return 42 Ha ware 3 BMeCTO 3TOro Bo3Bpallana obellaHue, 3To
obelaHune Morno 6bl OTNOXMTb Wwar 4. BolgaHHOe UCKIoveHne
BHYTpu 06paboTumka BbINOMHEHUS UM OTKa3a Bbi3oBa then(. . )
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WMHULMWUPYET HEMEANEHHbIN OTKa3 cneaytoulero (CLenieHHoro)
06€eLLaHNs C 3TUM UCKITIOUEHUEM.

Ecsu BbI BbI3bIBaeTe then(. . ) st OOCIAHUSA U IEPEIAETE €MY TOJIb-
KO 06pabOTUMK BBITIOJHEHHUSI, TO MOACTABISETCS MPEAOIaraeMblii
06paboOTUNK OTKa3a:

var p = new Promise( function(resolve,reject){
reject( "Oops" );
s

var p2 = p.then(
function fulfilled(){
// ynpaBneHue ciwpa He nepepaeTtcs

¥

// npepnonaraembiii 06paboTynMKk OTKasa, eCcAu OH onyleH
// vwnu nepepaHo Apyroe 3HayeHue, He aBAswweecs QyHKuUMen
// function(err) {
// throw err;
/1°}
)

Kak Buaure, npeamnonaraeMpiii 06paboTUNK OTKA3a IIPOCTO 3aHOBO
MHUIUUPYET OIIMOKY, KOTOPast IIPUBOAUT K OTKa3y p2 (CLENJIEHHOTO
obeIanust) ¢ T sKe IPUINHON omOKN. DaKTHYECKHU 9TO TIO3BOJIsI-
eT omubKe IPOAOJIKUTH PACIIPOCTPAHEHHE 110 TIEMOUKe OOeNaHmii 10
TEX 10p, MOKa He Oy1eT 0OHAPYIKEH SIBHO OTIPeIe/IeHHbII 00paboTInK
OTKa3a.

O6paboTka owmnbok ¢ obelaHmsiMn byaeT 6onee noapobHo pac-
CMOTpEHa no3fHee, MOTOMY YTO CYLWECTBYIOT ApYrue HIOaHChI,
0 KOTOpbIX cneayeT noMHUTb. Ecnn B napametpe obpaboTunka
BbIMOJIHEHUS then(..) He byaeT nepedaHa AeWCTBUTENbHAS
dyHKums, Take byaeT noacTasneH 06paboTUMK NO YMONYAHMIO.

var p = Promise.resolve( 42 );

p.then(
// npepnonaraembliii 06paboTYMK BbLINONHEHUA, €CNU OH OnyleH
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// wnu nepepaHo Apyroe 3HayeHue, He aBAswweecs QyHKuUMen
// function(v) {
// return v;
//}
null,
function rejected(err){
// ynpaBneHue cwiaa He nepepaeTcs
¥
)5

Kaxk BbI BuinTe, 06pabOTYNK BBHITIOJTHEHMS IO YMOJYAHHUIO TPOCTO
nepe/aeT MmoJy4eHHoe 3HaueHue cieayromemy mary (obemanue).

Y natrepHa then(null,function(err){ .. }), KOTOpbI1 06pa-
6aTbIBaeT TOMbKO OTKa3bl, HO MPOMYCKAET BbINOHEHWS], CYLLECTBY-
€T CcoKkpalleHHas 3anucbk B API: catch(function(err){ .. }).
KoHcTpykums catch(..) byaer 6onee noiHO pacCMOTpeHa B crie-
AytolleM pasgene.

A TEIEPb KPATKO PaCCMOTPUM BHYTPEHHUME aCIIEKTbI ITIOBE/IEHUA obe-
H.[aHPIfI, KOTOPbIE 1€J/1aI0T BO3SMOKHBIM CHEIJIEHHOE YIIpaBJ€HUE 110~
CJ1€/10BaTe/IbHOCTbIO BBIITOJIHEHM AL

O Bubi30B then(..) mud 0AHOrO OOEIIAHUA aBTOMATUYECKU CO3/A€T
HOBOe obelanue, KOTopoe OyeT BO3BPAIIeHO B Pe3yJIbTaTe Bbi-
30Ba.

O BHyTpu 06pabOTYMKOB BHITIOJTHEHNST/OTKa3a, €CJIM Bbl BO3BpaIllaeTe
3HaUEHUeE UJIU BbIIAeTCsI UCKIIIOUEeHKe, HOBOE BO3BpaliaeMoe (cIieri-
JisieMoe ) oOelaHye Pa3pernaeTcsi COOTBETCTBYIONIMM 00PA3OM.

O Ecin 06paboTurK BHINOJTHEHKST WM OTKa3a BO3BpaliaeT o0elaHme,
TO OHO PACIIAKOBBIBAECTCST, YUTOOBI PE3YJIBTAT €TI0 PA3PENICHUS CTaJ
PE3yJIBTATOM paspelieHust CIeIJIEHHOTO obelansi, BO3Bpaliae-
MOI0 TEKYIIUM BbI30BOM then(..).

XOT4 clieTyienne CPefiCTB YIPaBAeHUS TPOTPAMMHON JIOTUKON TI0-
JIE3HO, TPpaBUIbHee OyeT paccMaTpUBaTh €ro Kak I0O0UHOE PerMy-
11eCTBO crocoba obbequHeHns 0OeMannil, a He KaK OCHOBHOE IIPe/-
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HazHaueHue. Kak Mbl yke mogpoOHO 00CyKAaqn HECKOJBKO Pas,
O6eH.[aHI/IH HOPMAJIU3YIOT aCUHXPOHHOCTb U MHKAIICYJINPYIOT COCTO-
AHMe 3HAYEHs], 3aBUCUMOE OT BPEMEHMU, 1 UMEHHO M0 OOCTOSITEIHCTBO
103BOJISIET OObEIMHATH UX B IIETIOUKHU C TTOJIH301.

OueBK/IHO, TOCIIEI0BATE IbHBIE BHIPA3UTEIbHbIE BO3MOKHOCTH 1[EI10Y-
K (<OHO-TIOTOM-IPYT0€-TIOTOM-TPEThE> ) SABJISIOTCS 3HAYUTEIbHBIM
YCOBEPIIEHCTBOBAHKUEM 110 CPABHEHUIO ¢ MELMTAHUHON 0OPaTHBIX BbI-
30BOB U3 TIaBHI 2. TeM He MeHee U B 9TOM CJIydae OCTaeTCs J0CTaTou-
HO 60J1bI1I0# 06BeM abI0HHOTO Koza (then(..) u function(){ .. }).
B raiaBe 4 Oyner npexcraBieH Kyaa 6osee yaOOHbI TaTTEPH st
BBIPKEHHUS [I0C/IE0BATEIBHOTO YIIPABJIEHH TPOrPAMMHOM JIOTUKON
C UCIIOJIb30BAHUEM TEHEPATOPOB.

TepMuHonorus: paspelueHue,
BbiNOJIHEHUE U OTKa3

C Trepmunamu «paspetennes (resolve), «soimosaennes (fulfill) u «ot-
Ka3» (reject) cBsi3aHa HEKOTOPask MyTaHWIIA, C KOTOPOIl HEOOXOIMMO
pasobparhCest, MOKa Bbl HE CJUIIKOM TJTyOOKO 3alllIi B U3y4eHH 0Oe-
manuii. /{yist Hayasma paccMOTpUM KOHCTPYKTOP Promise(. . ):

var p = new Promise( function(X,Y){
// X() AnAa BbiNONAHEHMA
// Y() ans oTkasa

s

Kax BbI BUAUTE, 3[1€Ch MPEJOCTABISAIOTCS [Ba 0OPATHBIX BBHI30BA
(c umenamu X 1 Y). T1epBblit 0061410 UCTIOTB3Y€ETCsI [17IsE TOMETKU 00€-
IaHsT KaK BBITOJHEHHOTO, 2 BTOPOIT Beer/ia moMeyaeT oberanme Kak
otkioHeHHOe. HO 9TO 03HAYaeT «00b/UHO» U Y4TO M3 ITOTO CJIELYeT
B OTHOIIIEHUU UMEH 3TUX MTapaMeTpPOB?

B xoHeuHOM MTOTE 3TO Balll KOJI, U C TOYKU 3PEHUS JIBUKKA UMEHA HU-
Yero He 3HavaT, foo(..) W bar(..) B paBHOII cTeleHN (DYHKITMOHATBHBI.
Ho BBI60p €JI0B BIIHSET HE TOMBKO Ha TO, YTO BBI IYMAeTe O CBOEM KOJIE,
HO ¥ Ha TO, YTO O HeM OYyT AyMarh APyrue paspaboTYNKU U3 Balleil
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KOMaH/Ibl. ECJIM KTO-TO HENMPaBUIIbHO JIyMaeT O TIATEJbHO OPraHu30-
BaHHOM aCHMHXPOHHOM KOJIe, Pe3yJIbTaT IOYTH HaBepHsIKa OyIeT XyxKe,
4eM aJIbTePHATHBHOE PellieH e ¢ KITyOKOM 0OPaTHBIX BHI30BOB.

Tak uto BbI60p HNMEH BCE K€ B HEKOTOPOM CMBICJIE BasKEH.

Co BTOPBIM TTapaMeTPOM OTIPENeNUThCS Hec0kHO. [loutn Bo Beeit
JIATepaType UCIIOJIb3yeTCs UM reject(..), a IIOCKOJIBKY OHO TOYHO
OTIICHIBAET (TO IMHCTBEHHOE! ), UTO /IeJIaeT 3TOT ITapaMeTp, 3TO OUeHb
XOPOIIUH BapUAHT /11 UMEHU. S HACTOSITeIbHO PEKOMEHTYIO BCeTIa
UCII0JIb30BaTh UM reject(..).

O/HaKo ¢ TTepBBIM MapaMeTPOM BCe He CTOJTh O/[HO3HAYHO; B JIUTEpa-
Type [10 IPOMUCAM €My 4aCTO IIPUCBanBaeTcst UM resolve(. . ). Pasy-
MeeTCsT, 9TO CJIOBO CBSI3AHO ¢ «paspewenuem» (resolution), a oo,
B CBOIO OYePETb, NCIOIB3YeTCA B IUTepaType (BKJI0OYASA ATy KHUTY)
JUUIST OTIMCAHUS TTPUCBAWBAHISI HTOTOBOTO 3HAYEHUSI/COCTOSTHUST 00€-
manusa. Mpl yke HEOZIHOKPATHO UCITOJIb30BAIHN BhIpAXKeHUE «paspe-
rerue o6enanus» st 0003HAYEHNUST BHITIOJHEH IS U OTKJIOHEH ST
obernanms.

Ho ecau aToT mapameTp UCIOJIb3YeTCd UMEHHO JIJISi BBITIOJHEHUS
oberanms, Io4YeMy OBI He Ha3BaTh ero fulfill(..) BMecTO resolve(..)
auist 6osibieit TouHocTr? YT0ObI OTBETUTH Ha 9TOT BOIIPOC, JaBaiiTe
TaK’Ke B3TJIAHEeM Ha ABa Metona API obemanmii:

var fulfilledPr = Promise.resolve( 42 );

var rejectedPr = Promise.reject( "Oops" );

Promise.resolve(..) co3/iaeT oOelaHme, KOTOPOe Pa3peliaeTcs B Ipe-
JOCTaBJEHHOE 3HaYeHne. B JaHHOM IIpuMepe 42 — HOPMaJIbHOE, He
apidmonieecss obemanueM, He-«thenables 3Hauenue, Tak 4yto asd
3HAUYEHUS 42 CO3/1aeTCsl BbIIIOJIHeHHOe obelanue fulfilledPr. Promise.
reject("0Oops") cO31aeT OTKJIOHEHHOE obelanue rejectedPr ¢ npu-
YUHOU "Oops".

A Temepb MOKaXKeM, TIOYEMY CJIOBO «paspelieHues (Kak B Promise.
resolve(..)) OJIHO3HAYHO 1 OOJIEE TOUHO TP SIBHOM HCIIOJIb30BAaHUT
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B KOHTEKCTe, KOTOPDbLil MOKeT IIPUBECTU KaK K BBIIIOJHEHUIO, TaK
1 K OTKa3Yy:

var rejectedTh = {
then: function(resolved,rejected) {
rejected( "Oops" );
}
¥

var rejectedPr = Promise.resolve( rejectedTh );

Kak ynmomuHasoch pasee B 9TOl r71aBe, Promise.resolve(..) BepHeT
MOJIy4eHHOE TIOJHOIIEHHOE O0elaHne HAPSMYI0 WM pacnaKyer
noJryyeHHbrit «thenable». Ecoin B pesyisrare pacnakosku «thenable»
Oy/ieT 0OHAPYsKEHO COCTOSIHKE OTKa3a, TO o0elaHue, BO3BpalleHHOe
OT Promise.resolve(..), HAXOJMTCS B TOM K€ COCTOSTHUN OTKa3a.

Wrak, Promise.resolve(..) Xopoiiee, TouHoe nMs Ayt metona AP,
MOTOMY 4TO OHO MOJKET MPUBECTH JIUOO K BBIOJTHEHUIO, THOO0 K OT-
Kasy.

B pesyJibrate pacnakoBKK II€PBOTO IapaMeTpa 0OpaTHOTO BbI30Ba
KOHCTPYKTOPa Promise(..) Oyaer nosyder mnbo «thenable» (1o ana-
JIOTHH € Promise.resolve(..)), 1160 MOJHOIEHHOE OOeIaHue:

var rejectedPr = new Promise( function(resolve,reject){
// pa3spewuTb 3TO obewaHue obewaHuem oTkasa
resolve( Promise.reject( "Oops" ) );

)

rejectedPr.then(
function fulfilled(){
// ynpaBneHue cwpa He nepejaeTcs
}J
function rejected(err){
console.log( err ); // "Oops"
}
)

[lymarto, BBI coracuTech ¢ TeM, 9TO resolve(..) — TMOIXOAIIEE UM
JUISL IEPBOTO ITapaMeTpa 0OPaTHOTO BbI30BA KOHCTPYKTOpPa Promise(..).
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PaHee ynoMMHaBLUMIACA BbI3OB reject(..) He BbIMOSHSET pac-
NnakoBKYy, Kak 3TO AgenaeT resolve(..). Ecnm nepepatb
reject(..) obewaHne/«thenable» 3HauyeHne, TO 3TO 3Ha4eHne
B HeM3MeHHOM Buae byaeT 3aaHo Kak Npu4yMHa oTkasa. [locne-
Ayowmii obpaboTumnk oTkasa nonyunt dakTuyeckoe obellaHne/
«thenable», koTopoe Bbl Nepeaanu reject(. . ), a He Hxenexa-
Lee HernocpeaCTBEHHOE 3HaveHue.

A Tenepb 06paTUMCst K 0OpaTHBIM BbI30BaM, TIepeiaBaeMbIM then(. . ).
Kakune nmena uM 0JIKHBI ObITH IPUCBOEHBI (B JINTEPATYPE U B KOZIE ) ?
A pexomennyio nCnoib30BaTh UMeHa fulfilled(..) U rejected(..):

function fulfilled(msg) {
console.log( msg );

}

function rejected(err) {
console.error( err );

}

p.then(
fulfilled,
rejected

)5

B carygae mepBoro mapameTpa then(. . ) peub Bceria OMHO3HAYHO UIET
0 CJTy4ae BBITIOTHEHN, TaK YTO IBOUCTBEHHOCTH TEPMUHA «Pa3pelrie-
HUe» 37IeCh He Hy’KHA. A 3A0[THO OTMETHUM, UTO B crienndukanmu ES6
JUISE TIOMETKH 9TUX JABYX 00PATHBIX BBI3OBOB MCIIOJb3YIOTCST MEHA
onFulfilled(..) u onRejected(..), IO9TOMY 9TU TEPMUHBI MOKHO
MPU3HATH TOYHBIMHU.

O6paboTka owmnboK

MpbI ysKe PACCMOTpPEH HECKOJIBKO IPUMEPOB TOT0, KaK OTKa3bl 00e-
H@aHuii — 1160 HaMepEeHHbIE, TIOCPEICTBOM BbI30Ba reject (. . ), 1160
cJrydaifHble — M3-3a UCKII0YeHuiT JS — obecnieunBaior Gosiee pasyM-
HYI0 06pabOTKy OMMMOOK B ACHHXPOHHOM MTPOrPaMMUPOBaHUN. A Te-
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epb BEPHEMCS HA3aJ] U IIPOSACHUM IIOAPOOHOCTH, O KOTOPBIX TOI/A
HUYEro He ObLIO0 CKa3aHo.

Camas ecrectBerHast opma 06pabOTKM OMNOOK st GOIBIIIMHCTBA
Pa3paboTYMKOB — CHHXPOHHAs KOHCTPYKIHUS try. . catch. K coxaie-
HUIO, OHA ObIBAeT TOJbKO CMHXPOHHOM, TaK 4TO B IATTEPHAX aCHH-
XPOHHOTO TIPOTPAMMUPOBAHUS OHA GECTIOJIE3HA:

function foo() {
setTimeout( function(){

baz.bar();
}, 100 );
b
try {
foo();

// no3pHee BbigaeT rnobanbHytw ownbky u3 “baz.bar()"

catch (err) {
// ynpaBneHue ciwpa He nepepaeTtcs

}

BesycioBHO, KOHCTPYKIIUS try. .catch Obla Obl y/I00HA, HO OHA He
paboTaer /I aACHHXPOHHBIX OIepalliii — BO BCSIKOM ciydae, 6e3 J10-
MOJTHUTEJBHOH TIOJIEPKKU CO CTOPOHBI CPe/lbl, K KOTOPOU MBI Bep-
HEMCSI TIPU PACCMOTPEHUN TEHEPATOPOB B TJIaBe 4.

B o6paTHbIX BbI30Bax GbLIN BbIpabOTAaHBI HEKOTOPBIE CTaHAaPTHbIE
naTTepHbl 00paboTKU OINOOK, IPEKIe BCETO CTUIbL OOPATHBIX BbI-
30BOB «OIIMOKA Ha IEPBOM MECTE»

function foo(cb) {
setTimeout( function(){
try {
var x = baz.bar();
cb( null, x ); // ycnex!

}

catch (err) {
cb( err );

}

}, 100 );
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}

foo( function(err,val){
if (err) {
console.error( err ); // Heymada :(

b
else {

console.log( val );
b

)

KoHCTpyKkuus try..catch paboTaeT ToMbKO NMpU YCIOBUK, YTO
BbI30B baz.bar () HEMEAJIEHHO U CUHXPOHHO 3aBEPLLUMTCS YCMEXOM
unu Heygaden. Ecnm cama dyHkums baz.bar() SBASIETCS acuH-
XPOHHO 32BEPLLAEMOW, TO HUKAKNE aCMHXPOHHbIE OLIMOKM B HEW
nepexBaTbiBaTbCs He ByayT.

OGpaTHbIii BBI3OB, TIepeaBaeMbIii f0o( . . ), OKUIAET TTOJYYUTh CUTHAI
06 ommbOKe B 3ape3epBUPOBAHHOM TTEPBOM Tapamerpe err. Eciin oH
MPUCYTCTBYET, IeJIAeTCsI BBIBOZL 00 OMUOKe, €CJIH HET — TPenoJiara-
€eTCsT yCIIEX.

Taxoii Mexanusm 00paboTKH OITHOOK TEXHUYECKU MOKET HO/IEPIKI-
BaTh ACHHXPOHHOCTH, HO OHA TIJI0XO0 paboTaeT B KoMIo3uiuu. Muo-
’KECTBO YPOBHE}T ¢ 06PaTHBIMI BHI30BAMHU «OMINOKA Ha TIEPBOM MECTE>,
CIJIETEHHbIE BOEIMHO C STUMU [I0BCEMECTHBIMU IIPOBEPKaMu if, He-
n36€KHO TTOBBIIIAIOT PUCK «KOTIMapa 00PaTHBIX BHI30BOB» (CM. TJia-

BY 2).

Wrak, Mbl BO3BpalaeMcs K 06paboTke ommbok B 00eMaHmsX, ¢ nepe-
nadeii then(..) obpaborurka oTkaza. Oberanust He UCHTOJNb3YIOT
HOIIYJISIPHBII CTHJIb «OMIMOKA HA IEPBOM MECTE»,  BMECTO 3TOTO UC-
HOJIb3YIOT CTHIIb PACUEnIeHUs. 0OPAMHBIX 6bI30606: OMH 00PATHBIIT
BBI3OB IIPE/IHA3HAYEH JIJIs1 BBITIOJHEHWS, a JIPYTOil — JIJIS OTKA3a:

var p = Promise.reject( "Oops" );

p.then(
function fulfilled(){
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// ynpaBneHue clpa He nepepaeTcs

¥

function rejected(err){
console.log( err ); // "Oops"

)5

Xors aroT narTepH 06paboTKY OMKMOOK Ha IEePBbINA B3IJIS/] BBITJISANAT
BIIOJIHE JIOTUYHO, HEKOTOPBIE HI0AHCHI 00paboTKM OLTMOOK 0OeIaH il
4acTO ObIBAET IOBOJIBHO TPY/IHO HOHSTD B IIOJHON MEpE.

IIpumep:
var p = Promise.resolve( 42 );

p.then(
function fulfilled(msg){
// Yy 4uMcen HeT CTPOKOBbIX QYHKUWUIA, MO3TOMY
// npousoipeT ownbka
console.log( msg.toLowerCase() );

¥

function rejected(err){
// ynpaBneHue cwpa He nepepaeTcs

)5

Ecnn BpI30B msg.toLowerCase() BBIIACT COBEPIIEHHO 3aKOHHYIO
ommOKy (06s13aTesIbHO BbIZACT!), TO MoYeMy Halil 00pabOTYNK OIIIH-
60K He noJsrydaer yBegomienus? Kak o0bsicHAIOCHh paHee, 9TO T1Po-
UCXOAUT U3-3a TOTO, YTO 06pabOTYNK OMIKMOOK MpeJHasHAYeH /IS
obelanus p, KOTOpPoe ysKe ObLI0 BHIIOJHEHO cO 3HaYeHneM 42. Obe-
IAHKe p HEM3MEHIEMO, TaK YTO eJUHCTBEHHBIM 00elIaHueM, KOTOPOe
MOJKET OBITh YBeZIOMJIEHO 06 OInbOKe, SBjsercs obelanme, BO3Bpa-
aemMoe us3 p.then(..), KOTOpoe B JaHHOM CJIy4ae He IepexBaThiBa-
eTCH.

Bee 910 10/KHO cO3/1aTh YETKYI0 KapTUHY TOTO, IIoueMy 00paboTka
ommbOoK ¢ 00eIaHsIMK YpeBaTa onOKamMu (TPOCTUTE 3a KanaMOyp).
OHa CJIMIIKOM 9acTo IIPUBO/IKT K TIOTJIONIEHHIO OIUOOK, a 3TO PEAKO
ObIBAET JKeJIATENbHO.
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Ecnun Bbl ucnonb3yete Promise API HenpaBW/bHO M MPOU30M-
JeT owwnbka, NpensTCcTeytowWwas nNpaBuibHOMY KOHCTPYMPOBAHWIO
obellaHunii, TO pe3ynbTaToM 6yaeT HEMEeASIEHHO BblAaHHOE WC-
K/IOYEHME, @ HE OTKIOHEeHHOe obelyaHne. Heckonbko NpuMepoB
HEKOPPEKTHOro MCMoMb30BaHUs, NPUBOASLLErO K OWMOKaM KOH-
CTpyVpOBaHus 0beLLaHmin: new Promise(null), Promise.all(),
Promise.race(42) v T. 4. Bbl He nonyunte OTKNOHEHHOe 0be-
WaHre, ecnu He ByaeTe npaBWIbHO MCMONb30BaTb Promise API
[Nsl ero KOHCTpynpoBaHus!

be3aHa oTyasHusa

Ixedpd ItByn (Jeff Atwood) HeckoIbKO JIeT Ha3ax YIOMSIHYJI, 4TO
SABBIKU TIPOrPAMMUPOBAHKS YACTO CTPOSITCS TAKMM 06Pa3oM, 4TO O
YMOJIYQHHIO PazpaboOTYMKK TAAAI0T B «0e3/[Hy OTYasTHUsI», T/Ie BCe
CJIYIalTHOCTH HAKA3bIBAIOTCS, & Pa3PabOTUHK IOJKEH TPUKIIAIbIBAT
Maccy YCHUJIHA, 4TOOBI C/1eJIaTh Bee TPaBUIbHO. OH TIPETIOKILT BMECTO
ATOTO CO3/IaTh «OE3HY ycIexay, Te 0 YMOJTYAHUIO BBI TOTIAIaeTe
K OKugaeMomy (yCIENTHOMY ) AeHCTBHIO, a YTOOBI y BaC YTO-TO He
[TOJIYYMJIOCH, TIPUJIETCSI OCHOBATEJIbHO MOCTAPATHCS.

BesyciioHo, 06paboTKa o1mmnbok obelanuii mocTpoeHa 1Mo NpuHIU-
1y «6e3HbI oTYasiHUsT>. [10 yMOIYaHUIO OHA MPENoJIaraet, 4To Bee
OMMOKHU OJIKHBI TIOTJIOMATHCS COCTOSTHUEM OOCTaHust, ¥ eCJIu
BbI 3a0y/1eTe HaOJIIOATH 32 ATUM COCTOSTHUEM, OIMUOKA HE3aMeTHO
nponajgaer/TuOHeT B HEM3BECTHOCTH, YTO OOBIYHO TIPUBOAUT K OT-
JaSAHUIO.

YT06bI OIUOKHU HE TePSLINCH M3-3a 3a0bITHIX /0TOPOIIEHHBIX 00ela-
HUIi, HEKOTOPbIE Pa3pabOTUUKU CYUTAIOT, YTO IEMOYKH 0OeaHuii
JIydlIlle BCETo 3aBeplIaTh BBI30OBOM catch(. . ), HaIpumep:

var p = Promise.resolve( 42 );

p.then(
function fulfilled(msg){
// Yy 4ucen HeT CTPOKOBbIX QYHKUWW,
// nosTomy npowusoiineT ownbka
console.log( msg.toLowerCase() );
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}
)

.catch( handleErrors );

Tak Kak MbI He riepeaji 00paboTYrK 0TKasa then(. . ), ObLI OACTAB-
JieH 00paboTYHK MO YMOJIYaHUIO, KOTOPBIN MTPOCTO PACIPOCTPAHSIET
ommbOKy 10 caeayiomiero obemanus B enodke. CooTBETCTBEHHO, KaK
OIIMOKH, TPUXOJISIINE B p, TAK ¥ OIUOKH, TPUXOJIAIINE 1OC/IE p B €TO
paspenienue (Kak B cIydae ¢ msg.toLowerCase()), OTUIBTPOBHIBA-
FOTCSI B 3aBEPINAIONINI BBI30B handleErrors(. . ).

Tak 3nauur, npobiema pemena? He ropomnurecs!

Uto mpousoiizeT, eciu B caMoit (pyHKITUU handleErrors(. .) TOXe IPO-
usoizer ommbka? Kro nmepexsarut ee? CylecTByer elie 0HO He0O-
pabotarHoe obelanue: To, KOTOpoe Bo3Bpamiaer catch(..). Mol He
1IepexBaThIBAEM €0 U He PETUCTPUPYEM ISl HEro 00paboTINK OTKa3a.

Henb3s mpocTo NpULIENIUTh B KOHEI LEINOYKH elle OAUH BbI30B
catch(..), TOTOMY 4TO B HEM TOKe MOJKET IPou30iTH ommnbKka. Ha
ocJie/IHeM 1are JoOol ernouykn obenannii, Kakum Obl OH HU OBLI,
BCer/a CyuecTByeT OacHOCTh (ILyCTh 1 yOBbIBAIOIIAs ) OCTAThCS C He-
obpaboTanHOil ommOKoN BHYTpH HeHabmogaeMoro obemntanust. I1o-
POYHBII KPyT?

O6paboTka HenepexBa4yeHHbIX OWKN60K

[TosHOCTBIO penuTh TakyIo pobemy Oy et Herpocto. CyIecTByioT
u apyrue (110 MHEHUIO MHOTUX — JIYUIITie ) BO3MOKHBIE PEleHUs.

B HekoTopbie 6ubmoTekn 06enanuii GbiTH 106aBIEHB METOIDI TSI
perucTpaIyy HEKOero «rjaobaabHoro 00paboTuyrka HeoOpaboTaHHBIX
OTKa30B», KOTOPBIN BHI3BIBAJICST GBI BMECTO IJI00QTHHO MHUITUIPYEMOiT
omu6ku. Ho uto6sl naeHTHGUIMPOBATH OMIMOKY KaK HellepexBaueH-
HYIO, OHU YCTAHABJIUBAIOT TaliMep MPOU3BOIBHOI TTPOIOJIKITEb-
HOCTH (JIOIYCTUM, 3 CEKYH/IbI) OT MOMeHTa oTKasa. Eciimn oberanue
OTKJIOHEHO, HO JI0 cpabaThiBaHus TaiiMepa 00paboTYnK OMMOOK TakK
1 He ObLIT 3aPETUCTPUPOBAH, TO JIEJIAETCST BBIBOJ O TOM, YTO BBI YK€ He
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3aperucTpupyere 06pabOTYKK, TaK 4TO OIUOKA CUUTAeTCst HeoOPabo-
TaHHOM.

Ha nipaxTuike Takoil m1o1xo/1 Xopouio paboTaeT it MHOTUX OUGJIMOoTeK,
TaK Kak GOJIBIIMHCTBO MTATTEPHOB UCIIOJIb30BAHMS OOBIUHO He TPpedyeT
3HAYUTEIBHON 3a/IEPKKH MEK/LY OTKJIOHEHUEM OOeIaHus 1 OTCJIe-
JKMBAHMEM 9TOTO OTKJIOHeHUs1. HO 9TOT aTTepH co3/taet ornpe/iesieH-
HBII PUCK, TOTOMY 4TO HHTEPBAJ B 3 CEKYH/IBI BLIOPAH MPOU3BOIHLHO
(TlyCTh U SMIIUPUIECKIM TTyTEM ), & TAK/KE MTOTOMY, YTO B HEKOTOPBIX
CUTYAIUSIX HYKHO, YT0OBI 0O€eIanue mpedbIBaIo B COCTOSHIN OTKA3a
B T€UEHME HEOTIPE/IEIEHHOTO MIEPUOJia BDEMEHH, a BbI HE XOTUTE, YTO-
6b1 Bai 06paboTYNK BOOOLIE pearnpoBal Ha BCE 9T JIOKHDIE [10JI0-
SKUTe/IbHbIE cpabaThiBaHus (He IIepexBadyeHHble 1 elle He o6paboraH-
HbIE OIIUOKN ).

Jlpyrast, 6oJiee pacrpocTpaHeHHAsT PEKOMEHIAINS — J0OABJISTH KO
BCeM O0O€IaHusIM MeToJl done(. . ), KOTOPBIH (haKTHIECKU TTOMEYAET
1ernouKy oOeanui Kak 3aBepIleHHY 0. done(. . ) He CO3/IaeT U He BO3-
Bparaer obernanme, Tak 4To 0OpaTHbIE BHI3OBBI, IIepelaHHble done(. . ),
OYEBH/IHO He TOJKIIOYAIOTCS JIJIsT iepeadn uHbopMarmu o mpobJie-
Max K CIIEIUIEHHOMY 00€elaHuio, KOTOPOE HE CYIIECTBYET.

Y0 jKe MPOUCXOANT BMECTO 3TOT0? To, 4ero MoKHO OOBIYHO OKUIATH
IPK BO3HUKHOBEHWH HeTlepeXBaYeHHON OMMOKH: JIF0O0€ NCKII0YeHNe
BHYTpU 00paboTyrKa OTKa3a done( . .) BbIIAETCS KaK TI00aibHast He-
nepexBadeHHast ommoOKa (B KOHCOJIH pa3paboTunKa):

var p = Promise.resolve( 42 );

p.then(
function fulfilled(msg){
// y 4ucen HeT CTPOKOBbIX QYHKUWW, MOSTOMY
// npousoipeT owunbka
console.log( msg.toLowerCase() );

)

.done( null, handleErrors );

// ecnn “handleErrors(..)" nopoauT COHGCTBEHHOE WUCK/KWYeHue,
// oHOo byaeT rnobanbHO BbJAHO 34eChb
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Takoe pelenue BoITIAAUT O0JIee IPUBJIEKATENLHO, 4eM OECKOHEeuHAs
IIeTT0YKa IIPOU3BOJIbHBIX TaliM-ayToB. Ho camas cepbestast mpobiema
3aKJII0YAETCS B TOM, YTO OHO He SBJISIeTCs YacThio cTanaapta ES6, tak
4TO KaK OBl XOPOIIIO OHO HU BBITJISIIENO, B JIYUIIIEM CJIy4ae eMy O4€eHb
JIAJIEKO 10 TTOJIOJKEHUS HAIeKHOTO M YHUBEPCAIHHOTO.

bessoixoanoe nonoxenue? He coBcem.

YV 6paysepoB ecTb yHUKaIbHAS BO3MOKHOCTb, KOTOPOIi HET y HAILIEro
KOJa: OHU MOTYT OTCJEUTh U TOYHO Y3HaTh, KOrJa J060# 00bEKT
Oy/eT BHIOPOIIEH U YHUYTOXKEH cOOPIMKOM Mycopa. TakuM o6pazom
Gpaysepbl MOTYT OTCJIEKHBATh OOBEKThI 00EIaHMii, 1 KasKAbIi pas,
KOT/Ia YHUUTOKAEMbIil COOPIIIUKOM Mycopa 0OBEKT COAEPKUT OTKA3,
Gpaysep TOYHO 3HAET, YTO 9TO ObljIa 3aKOHHAS HEllepeXBayeHHast
ommrOKa, U ¢ TIOJTHON YBEPEHHOCTBIO BHIBOAMT MH(MOPMAIIIIO B KOHCOJIb
paspaboTymKa.

Ha MoMeHT HanucaHusa kHurn u B Chrome, n B Firefox aenanncb
nepBble NOMNbITKM (OYHKUMOHANIBHOCTN HenepexeBaveHHbIX 0TKa30B,
HO UX NMoaAdep>KKa B NydlleM Crlyyae HernosHa.

Ho ecain obGelanne He yHUUTOKAETCS COOPIIMKOM MycOpa — a 3TO
OYEHb JIETKO MOKET TIPOU30NTH CJIyYaliHO MMPU TPUMEHEHNN Pa3HbIX
MaTTEPHOB MPOTPAMMUPOBAHISI, — OTCJEKUBAHIE YOOPKH Mycopa
B Opaysepe He TIOMOXKET BaM Y3HATh O HE3aMeTHO OTKJIOHEHHOM 00e-
IIAHTH, KOTOPOE TIPOJIOJIZKAET T/Ie-TO CYIIEeCTBOBATD.

Ectb s npyrue BapuanTei? /la.

be3aHa ycnexa

B sToM pasjesie IpUBEIEHBI YUCTO TEOPETUIECKUE PACCYKIEHUST
0 TOM, KaK MOBe/IeH e 00eTanuii MOKeT KOT/ia-HHOYb M3MEHSIThCSI.
S cumraro, oHO OyzeT HAMHOTO JIy9IIle TOTO, YTO MBI IMeeM ceiJac.
U nymaro, 9To 9T0 M3MeHeHMe OyaeT BO3MOXKHO aaxe mociae ES6,
MOTOMY YTO 3TO PUBE/IET K HAPYIIEHUTO BeG-COBMECTHMOCTH € 00e-
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manusmu ES6. bostee Toro, eciiu eiicTBOBaTh OCTOPOKHO M BHUMA-
TeJIbHO, 151 9TON (DYHKIIMOHATbHOCTUA MOKHO HAITUCATh MTOJUMUIL.
Nraxk:

O OGemanuss MOTYT IO YMOJYaHUIO cOO0IATh 0 JIOOOM OTKa3e
(B KOHCOJIb pa3paboTYMKa) Ha CJAEAYIONEM 3aaHI UJIH THKE
IIUKJIa COOBITHA, €CJT B 3TOT KOHKPETHBII MOMEHT J1J1sT OO€TaHust
He ObLT 3aperucTPUPOBAH HUKAKON 06paboTYrK COOBITHIA.

O Ecum BB X0THTE, YTOOBI OTKIOHEHHOE OOCIIane 0CTaBaloCh
B CBOEM COCTOSTHUHU OTKa3a Heolpe/ieJIeHHOe BpeMst repeji HabJTo-
JICHVEM, BbI BbI3bIBaeTe defer () 714 MOMABJICHUI aBTOMATUYECKO-
ro coobienus 06 ommoKax s 9TOTO 0OCIIaAHKS.

Ecom obermanme OTKIOHSIETCSI, TIO YMOTIaHI0 HHGOpMaIus 00 3ToM
(akTe BBIBOAUTCS B KOHCOJIb pazpaboTurka (BMECTO TOTO, 4TOOBI
UTHOPUPOBATHCS 110 YMOJTIAHUIO ). BB MOJKeTe BBITH 13 9TOTO PEsKH-
Ma b0 HesBHO (3aperucTpupoBas 00pabOTUNK OMIUOKU [IEPE OT-
Ka3oM), 100 siBHO (BbI30BOM defer()). B 1060M cirydae JIOKHbIE
HOJIOKUTENbHBIE CPadaThIBAHUS HAXOMSTCS TIOJ] 8AULUM KOHTPOJIEM.

IIpumep:
var p = Promise.reject( "Oops" ).defer();

// ~foo(..)  c noppepxkoi obewaHui
foo( 42 )
.then(
function fulfilled(){
return p;

¥

function rejected(err){
// obpaboTaTb ownbky ~foo(..)"
}
)s

[Tpu cosmanum p MbI 3HaEM, YTO JI0 KCIIOJb30BaHUs /HAGI0IeHUS 32
OTKa30M IIPOKJIET HEKOTOPOE BPEMSI, [T03TOMY MbI BbI3biBaeM defer() —
OTCIOZIa OTCYTCTBUE r100aMbHBIX OTIOBEIIeHNI. defer() IIPOCTO BO3-
BPAILAET TO Ke 00elmanme /IS CLEILICHUSL.
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K ob6ermmanmnio, Bo3BpalieHHOMY U3 foo( . . ), 00pabOTUYNK OMIMOKY ITPH-
COEIMHSIETCSI HEMEJIJIEHHO, TI09TOMY JIJIsl HETO IJI00aIbHOE OTIOBEIIEHNE
TOKEe He MPOUCXO/INUT.

Ho ob6emnranme, Bo3BpaliiiaeMoe 13 BbI30Ba then(. . ), He mMeeT defer()
WJIN TIPUCOEANHEHHOT0 00paboTYKa OIINOOK, TI0ITOMY €CJIU JIJISl HETO
BbIJIaeTCs 0TKa3 (B OZHOM 13 06pabOTYMKOB paspenienus ), iH(opma-
st OyIeT BbIBeleHa B KOHCOJIb pa3paboTyrKa B BUJIE HellepexBayeH-
HOM OIMMOKH.

Takas apxumexmypa seasemcs npumepom <6esonvt ycnexas. [1o ymoJ-
YaHMIO Bee omnbKu 6o o6pabaThiBaioTCs, JT1MOO0 0 HUX BBIBOAUTCS
uHGOpMaIUsa — TO, Yero OKUAAIOT IOYTH BCe Pa3pabOTUNKK OYTH
BO BCeX ciydasax. Bbl 10K HbBI TMO0 3aperncTpupoBaTh 06paboTUHK,
6O HAMEPEHHO OTKa3aThCs M YKa3aTh, YTO Bbl XOTUTE OTJIOKUThH
06paboTKy ommbOK Ha nomom; GaKTUYeCKU BbI IPUHIMaeTe Ha cebs
JIMIITHIOKO OTBETCTBEHHOCTh UMEHHO B 9TOM KOHKPETHOM CJIy4ae.

EauncrBenHas peasbHas OMACHOCTD B 9TOM HMOAXO/E BO3HUKAET TOT-
J1a, KOT/a BbI BhI3bIBaeTe J1J1st oOelanus defer (), HO He OTCIIEKUBAETE,/
He oOpabaThiBaeTe ero 0TKas.

Ho 4T00bI OIacTh B 9Ty «0e3/Hy OTYASHUS», BBI JOJKHBI HAMEpEH-
HO BbI3BaTh defer () (110 yMOJYAHUIO BBl HAXOANUTECH B «OE3/IHE yCIIe-
xa» ). Bpsi1 11 MBI MOZKEM e1I1e YTO-TO CAEATh JIST TOTO, YTOOBI CITACTH
BacC OT BalllUX COOCTBEHHBIX OIINOOK.

S mymato, uto 1yist 06paboTK O1HOOK elite ecTh Hajiexaa (mocue ES6).
Hapetoch, BiusiTesibHbie (GUIYyPbI CMOTYT IIEPEOCMBICUTD CUTYAIINIO
1 PACCMOTPSAT 3Ty aJBTEPHATUBY. A MOKa Bbl MOJKETE PEATN30BaTh €€
CaMOCTOATENILHO (TBOPUECKOE YITPAKHEHNUE [IJIsT YUTaTeist!) Iu BOc-
0JIb30BaThCs O0JIee CoBEPIEeHHON OMOIMOTEKON 0belanmii, KoTopas
clies1aet aTo 3a Bac!

MMeHHO 3Ta Moaenb 06paboTku OLIMBOK/OMOBELLEHNI peani30-
BaHa B Moeil 6ubnuoTeke abcTpakumm obellaHnii asynquence,
OMUCaHHOW B NMPUMIOXEHUM A 3TOW KHUMN.
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MaTTepHbl o6ewaHnin

ITOT NATTEPH Y7Ke HESIBHO BCTPEUYAJICS HAM € TIeNOYKaMK OOeIaHmii
(«OIHO-TIOTOM-/IPYTOE-TIOTOM-TPETHE» ), HO CYIIECTBYET MHOTO BapH-
anuii Ha TeMy aCMHXPOHHBIX ATTEPHOB, KOTOPbIE MOTYT CTPOUTHCS
Kak abcTpakium moBepx obemntanuii. Takue maTTepHbl YIIPOIIAIOT BbI-
pajkeHre ACHHXPOHHOM TIPOTPAMMHOIT JIOTHKHU, 4TO IOMOTAET C/IeJIaTh
3TOT KOl H0JIee JIOTUYHBIM U POCTBIM B COMPOBOKICHUN — JlaKe
B CAMBIX CJIOKHBIX YACTSIX POrPAMMBbL.

[IBa TakuX 1MarTepHa HAPSIMYIO 3aIIPOrPAaMMUPOBAHBI BO BCTPOEHHOM
peasnm3aiuu Promise B ES6, Tak uTo OHU locTatoTCS BaM aBTOMaTHye-
CKU JIJISI NCIIOJIB30BaHUA B KaUeCTBE CTPYKTYPHBIX 3JIEMEHTOB B /1Py~
I'UX [aTTepHax.

Promise.all([ .. ])

B acuuxpoHHOI 10cej0BaTeIbHOCTH (11eM0YKa 00eIanuii) B IO
MOMEHT BPpeMEeHU KOOPJIUHUPYETCS TOTBKO OHA ACMHXPOHHAA 3a/1a-
Yya — TM1ar 2 BBITIOJIHIETCS CTPOTO Tocie mara 1, a mar 3 BBITIOJTHSIETCS
crporo nocJie mara 2. Ho kak HacueT ABYX 1 OoJiee «IapaieJbHO»
BBITIOJIHSIEMBIX IATOB?

B TepMunoiiornu kiraccueckoro mporpaMMUpOBaHU wLt030M (gate)
Ha3bIBAETCS MEXaHM3M, KOTOPBIN 0/KK/IaeT 3aBepIleHns AByX 1 OoJiee
napaJiiesibHbIX 3a4a4. HeBaskHO, B KaKOM TIOPsiIKe OHU OY/yT 3aBep-
[IAThCS, BasKHO TOJBKO TO, YTO BCE OHU JOJIKHBI OBITH 3aBEPIIEHBI,
4TOOBI MIJII03 OTKPBIJICS U TIPOIYCTHJI TOTOK KOMAaH/I.

B API obemanuii 5ToT naTTepH HasbiBaercst all([ .. 1).

I[OHyCTI/IM, BbI XOTUTE BbI/ZIATH /[Ba 3allpOCa AJ aX OTHOBPEMEHHO 1 10~
KIATHCSI 3aBEPIIEHNs 000UX, HE3aBUCHUMO OT UX MOPSIIKA, TTPESK/IE YeEM
BBIZIABATh TpeTnii 3ampoc Ajax. [Ipumep:

// “request(..) - oyHkuua Ajax c noapepxkoin obewaHuii
// Bpoje TOW, YTO Mbl OMpefenunu paHee B 3TOW rnase
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var pl
var p2

request( "http://some.url.1/" );
request( "http://some.url.2/" );

Promise.all( [p1,p2] )
.then( function(msgs){
// ob6e nepemeHHble “pl° M “p2° BbINOMHAKWTCA
// v nepepawT cBou coobuweHud
return request(
"http://some.url.3/?v=" + msgs.join(",")
)
)
.then( function(msg){
console.log( msg );

s

Promise.all([ .. ]) OKUJAET MOJYYUTH OJUH apryMeHT (MaccuB),
B O0I1eM CJlydae COCTOSIIMIT U3 9K3eMILIAPoB obermanuii. Oberanue,
BO3BpallleHHOe IIPU BbI30BE Promise.all([ .. ]), IIOJIy4YUT coo01eHne
O BBITIOJIHEHUU (msgs B 9TOM (hparMeHTe ), KOTOpPOe MPEICTABISET CO-
601 MacCUB BCeX COOOLIEHMIT O BBIIOIHEHUN U3 IIePeAaHHbIX 00ewa-
HUH B MOPSIIKE UX 3a7laHNs (HE3aBUCUMO OT TOPSIKA BHITTOTTHEHNSA ).

C TEXHMYECKON TOUKM 3PEHMSI MacCMB 3HAYEHWUI, NnepeaaHHbIn
Promise.all([ .. ]), MOXeT BkIouaTb obewanus, «thenable»
1 AaXke HEMOCPEACTBEHHbIE 3HaYeHNs. Kaxxaoe 3HaueHne B Crincke
dakTnyeckn nepegaetcs yepes Promise.resolve(..), 4YTObbI
ybeauTbCs B TOM, YTO 3TO MOSIHOLEHHOEe obellaHue, NpUrogHoe
[ANSt OXXMAQHWSI, TaK YTO HENOCPEACTBEHHOE 3HaYyeHue byaeT Hop-
ManiM30BaHo B obellaHne Ans 3Toro 3HadeHus. Ecnv Maccus nycr,
TO rnaBHOe obellaHne HEMeASIEHHO BbIMOTHSETCS.

I'nasnOE obemanue, BO3Bpaiiaemoe Promise.all([ .. ]), BBIIIOJTHAET-
€4 TOTJIa U TOJIBKO TOT/Ia, KOT/[a BBIIIOJHEHBI BCE €TI0 COCTABJIAIONE
obemmanus. Ecim xotst ObI ¢ OXHUM U3 9THX 00€IaHuil TIPOU30iigeT
OTKa3, TJaBHoe obermanme Promise.all([ .. ]) HEMEIIEHHO OTKIOHS-
eTcsI ¢ TIoTepell BeeX Pe3yJsIbTaToB OT JIOOBIX APYTHUX 0OCIIaHHii.

He 3a6biBaiiTe Beerjga npucoeinuaTh 00paboTuuK oTKasa/omubKu
JUIST KasKI0To obelanust — gaxe st Toro (M 0ocoOeHHo st Torol),
KOTOPOeE OBLIIO TOJIy4€eHOo OT Promise.all([ .. 1).
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Promise.race([ .. ])

Xotd Promise.all([ .. ]) KOOPAUHUPYET HECKOJIBKO TapaiebHbIX
obelanmii ¥ peAIoaraeT, 4To Bce OHU HeOOXOAMMBI JIJIst BBITTOJIHE-
HUSI, THOT/Ia OBIBAET HYKHO OTPEarpoBaTh TOJBKO Ha «IepBoe 00e-
IaHue, repecekarliee (GUHUITHYIO YePTY», a BCe OCTalbHble 0Oela-
HUA [IPOCTO UTHOPUPYIOTCA.

ITOT MaTTEePH TPAIUIIMOHHO HasbiBaeTcst sauenxot (latch), Ho B 06-
JacTy obelannii OH HasbIBaeTCs 20HKol (race).

XoTa mMeTadopa «ToMbkO NepBoro obellaHns, nepecekatoLlero
(PUHULIHYIO YepTy», XOPOLIO NOAXOAUT ANS 3TOrO MOBEAEHWS,
K COXaneHWto, TEPMUH «rOHKa» B KaKOW-TO CTEMeHW neperpyxeH
pa3HbIMK CMbICAaMK; 06bIYHO COCTOSIHMEM FOHKWU CHUTAKOTCS OLLING-
kv B nporpamMmax (cM. rnaey 1). He nytaite Promise.race([..])
C COCTOSIHUEM TOHKM.

Promise.race([ .. ]) Tak/Xe OKUJAET IOIYIUTDH OAUH API'YMEHT-MACCUB,
cozepsKaLMil OHO WU HECKOIbKO oOermanuii, «thenable» wmm nemo-
Cpe/ICTBEHHBIX 3HaueHn. [oHKa ¢ HEemoCpe/ICTBEHHBIMU 3HAYEHUSIMI
He UMeeT 0c000TO TIPAKTUYECKOTO CMBIC/IA, TOTOMY YTO TIEPBOE YKa3aH-
HOe 3HaYeHUe OYEBUAHBIM 0OPa30M BbIUTPAET — KaK COPEBHOBAHUSI 10
Gery, Ha KOTOPOM OJIH YYaCTHUK HaunHaeT Ha (DUHUIITHOIT yepTe!

IIo anasmorum ¢ Promise.all([ .. ]), Promise.race([ .. ]) BBIIIOJTHSI-
ercst B TOM cirydae (M TOT/Ia), KOrjia pasperienue Jo6oro o0ermanmst
TIpUBENIET K BBHITTOTHEHNIO, & OTKJIOHSIETCSI — B TOM cIydae (U Tor/aa),
KOT/1a paspelnenue Jo60ro 0Genanust puBeIeT K OTKa3Y.

[Insi rOHKM Hy>XeH XOTS 6bl 0AMH «6eryH», Tak YTo ecnv Bbl nepe-
[JaanuTe nycTol Maccue, BMECTO TOro, YTobGbl paspelmTbes He-
MeANieHHO, rnaBHoe obellaHne race([..]) HUKOrAa He paspe-
wuTcs. Ctopnpus! B ES6 cnenoBano 6bl ykasaTb, YTO TaKoM BbI30B
JOMKEH B0 BbIMOMHATLCS, MO0 OTKMOHATLCA, B0 NPOCTO
BblJaBaTb TY WIN UHYIO CUHXPOHHYIO OWMBKY. K coxaneHuto, ns-
3a MNosIB/IEHUS MEPBbLIX BUBNNOTEK 0BELLaHMIA A0 MOSIB/IEHNS NOA-
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AepXKu obelliaHnin B ES6 3Ty NOBYLLIKY MPULLIOCH OCTaBUTb.
ByabTe 0CTOPOXXHbI 1 HUKOrAQ He nepeaaBaliTe NycTon Maccus!

A Tenepb BepHEMCSA K IIPEBIAYIIEMY TTapajlieJIbHOMY ITpuMepy Ajax,
HO B KOHTEKCTE TOHKHU MEX/Y pl U p2:

// “request(..) - ¢yHkuma Ajax c noapepxkon obewaHuii
// Bpope TOW, 4YTO Mbl OMpefenuau paHee B IdTOW rnaBse

var pl
var p2

request( "http://some.url.1/" );
request( "http://some.url.2/" );

Promise.race( [pl,p2] )
.then( function(msg){
// nuw6o “pl°, nubo "p2° BbIMFpaeT FOHKY
return request(
"http://some.url.3/?v=" + msg
)
)
.then( function(msg){
console.log( msg );

s

[TocKOIBbKY MOOGEANT TOJIBKO OAHO OOENIaHe, 3SHAYEHNE BBITTOTHEHMST
npezcTaBsieT coboOi OTebHOE CO00IIEHNe, a He MACCUB, Kak ObLIO
11 Promise.all([ .. ]).

Taiim-ayT u race(..)

ITOT npUMep y:Ke IpuBoanIcs patee. OH MOKa3bIBaeT, Kak Promise.
race([ .. ]) MOJKET UCIIOJIb30BATHCs /It BBIPAYKEHMUS TTaTTEPHA «TaiiM-
ayT» ¢ ObelaHusIMu:

// ~foo()" - dyHKUMA C noanepxkoit obewaHmit

// OyHkums " timeoutPromise(..) , onpepeneHHaa paHee,
// Bo3BpawaeT obewaHue, KOTOpoe paspelaeTcs OTKa3oM
// nocne 3ajaHHOW 3afepxKu.
// HacTpoiika Taim-ayTa ans ~foo()~
Promise.race( [
foo(), // nombiTaTbCA BbINOAHUTL ~foo()"
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timeoutPromise( 3000 ) // BblaenuTb 3 CeKyHZbl

1)

.then(

function(){
// ¢yHkums “foo(..)  BbInonHeHa BoBpemA!

})

function(err){
// nubo ¢yHKuma “foo()  cToAKHynacb C OTKasom, nunbo
// NpocTO He 3aBepwunacb BOBpPeMA; MNpoaHanu3uMpoBaTb
// “err’ pna onpepeneHua MNpUYUHbI

¥

)5

Irta pasHOBUAHOCTH TaliM-ayTa XOPOIIo paboTaeT B GONbIIMHCTBE
ciyyaeB. Tem He MeHee HEOOXOAUMO YUUTHIBATH Psijl HIOAHCOB; OT-
KPOBEHHO rOBOPS1, OHU B PABHOM CTeIeHU IPUMEHUMbI KaK K Promise.
race([ .. ]), Tak 1 K Promise.all([ .. ]).

finally

KiroueBoii Borpoc, KOTopbiii HeoOX0ANMO 3a1aTh: «UT0 IPOrCcXoauT
¢ OberaHusIMU, KOTOPbIE TEPSIOTCS/UTHOPUPYIOTCS» ? DTOT BOPOC
BajkeH He ¢ TOYKK 3peHust adektuBHOCTH (0GENaHnsT B KOHEYHOM
UTOTE CTAHYT JAOCTYIHBIMU IS YHUYTOKEHMST COOPIIMKOM Mycopa),
HO € TOYKY 3peHust oBeieHust (mo6outbie s dexTs 1 T. /1. ). Oberanmst
HE MOTYT OTMEHSIThCSI U HE JIOJIKHBI, TIOTOMY YTO 9TO YHUYTOKUIIO ObI
rapaHTUIO BHEIITHEN Hen3MEHsIEMOCTH, PACCMOTPEHHYIO B pasjiesie « He-
OTMEHSIEMOCTD OOEIaH it 9TOM TJIaBbl, TAK YTO OHU MOTYT TOJIBKO
MoJI4a UITHOpUpoBaThes. Ho uto, ecit foo() B TIpeibIIyIIieM IPUMEpPe
pesepBUpYyeT HEKOTOPBIN Pecypc It UCTIOJIb30BAHUS, HO TaliM-ayT
cpaboTaet MepBbIM, B pe3yJibrate 4ero oOeranme OyeT IpOUrHOpupo-
BaHo? CyIiecTByeT JI B 3TOM HaTTePHE BO3MOKHOCTH aKTUBHOTO OC-
BOOOK/IEHMSI 3ape3ePBUPOBAHHOTO pecypca Mocje TaliM-ayTa WiIu
HHOTO CII0C0Oa OTMEHBI BO3MOKHBIX OO0UHBIX ahderToB? UTo, ecim
BaM HYKHO TOJBKO COXPAaHUTH B JKypHAJIEe 3aMUCh O TaliM-ayTe foo()?

Hexkoropbie pazpaboTynKy CUUTAIOT, YTO OOEIIAHUAM He0OX0[UMa
perucrpaiss 00paTHOroO BbI30Ba finally(..), KOTOPbIil BCEria Bbi-
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3BIBACTCS IIPU paspelleHun 0Oemanns U MO3BOJISIET 3a4aTh JI00bIe
3aBepIIaoIIre IefCTBYS, KOTOPbIe MOTYT moTpeboBaThest. Ha maHHbIi
MOMEHT B celM(UKAIUN TaKasi BO3MOKHOCTb OTCYTCTBYET, HO OHA
MoskeT nosiBuThbes B ES7+. Ilonoxkaem — yBUAUM.

ITO MOKET BbITVIAZLETD TaK:
var p = Promise.resolve( 42 );

p.then( something )
.finally( cleanup )
.then( another )

.finally( cleanup );

B pasHbix 6ubnuoTekax obellaHuii finally(..) CO34Q€eT M BO3-
BpaLyaeT HoBoe obellaHve (4Tobbl Lienoyka npoaomkanack). Ecnn
6bl PyHKUMS cleanup( . .) Bo3BpaLyana obellaHme, OHO bbino bbl
[06aBeHo K LIENoYKe, a 3TO 03HAYaeT, YTO Bbl BCE paBHO CTOJK-
HeTecb C nNpobneMamMm HeobpaboTaHHbLIX O0TKa30B, KOTOpble 06-
CyXAanucb paHee.

A 1IoKa MbI MOKEM CO3/IaTh CTATUYECKYIO BCIIOMOTaTe/IbHYI0 (DYHKITUIO,
KOTOpast M03BoJisieT HabJIoaaTh 3a paspelienreM obemanus (6e3
BMeIIaTeJIbCTBA):

// 3awMTHas npoBepka, 6He3onacHas Ana nonuousios
if (!Promise.observe) {
Promise.observe = function(pr,cb) {
// HabnwpeHve 3a paspeweHuem pr-
pr.then(
function fulfilled (msg){
// acUHXpPOHHOe MnaHupoBaHue 0b6paTHOro BbI30OBA
// (xak 3apaHuA)
Promise.resolve( msg ).then( cb );
¥
function rejected(err){
// acUHXpOHHOe nnaHupoBaHuMe ob6paTHOro BbI30OBA
// (xak 3apaHuA)
Promise.resolve( err ).then( cb );
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)5

// BO3BpaweHMe UCXOAQHOTro obewaHuA
return pr;

3

Bor kak oHa OBl MCIIOJIb30BAJACHh B MPUBEAEHHOM BBIIIE TIPUMEPE
¢ TaliM-ayTOM:

Promise.race( [
Promise.observe(
foo(), // nonbiTaTbCA BbINONAHUTL ~foo()”
function cleanup(msg){
// npubpatb 3a ¢yHkumei ~foo() , Aaxe ecnau oHa
// He 3aBepumnacb L0 UCTeYeHUs TalM-ayTa

)s

timeoutPromise( 3000 ) // BblaenuTb 3 CeKyHZbl

1)

Bcenomoratesnbaas hyHKIMS Promise. observe(. . ) BCETO JUIIIb IEMOH-
CTPUPYET, KaK MOKHO HAOJI0aTh 3a 3aBepIieHreM OOelaHuil, He
BMEIINBasICh B X 00paboTKy. Jpyrue 6uboreku oberanuii npeo-
CTaBJISAIOT CBOM pelnerust. HezaBucuMo oT TOTo, Kak BbI 9TO Oyiere
JIeJIaTh, CKOPEe BCETO, B KAKMX-TO MECTAX BbI 3aXOTUTE YI0CTOBEPUTH-
cs1 B TOM, YTO BaIiu oberanust He OyyT IPOCTO UTHOPUPOBATHCS 110
KaKOW-TO CJIy4ailHOCTH.

Bapuauum Ha Temy all([ .. ]) nrace([ .. ])

Xors y obemanuii ES6 ecth Betpoentble (hyHKIMK Promise.all([ .. ])
uPromise.race([ .. ]), €CTb HECKOJIBKO JPYIUX YACTO BCTPEYAIOIINX-
CcsI TaTTEPHOB C BApUAITUSIMU 9TOI CEMaHTUKU:

O none([ .. ]) —aHajysornyed all([ .. ]), HO BbIIIOJIHEHNA U OTKA3bl
MEHAIOTCA MecTaMu. Bee oberanus 10/KHbI ObITh OTKJIOHEHDI —
OTKa3bl CTAHOBSITCSI 3HAYEHUSIMU BBITIOJTHEHUS, 1 HA0OOPOT.
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O any([ .. ]) — ananmoruyes all([ .. ]), HO OH UTHOPUPYET Jo00bIe
OTKa3bl, TaK 4TO OYAET JOCTATOYHO OJHOTO BBITOJHEHUSI BMECTO
ecex.

O first([ .. ]) —aHaJOruyeH roHke c any([ .. ]); 9TO 0O3HAYaAET, YTO
OH UTHOPHPYET JI0ObIe OTKA3bI U BBIMIOJIHEHMUSI TOCJIE IEPBOTO BbI-
MOJIHEHHS OOeIaHusL.

O last([ .. ]) — ananoruuet first([ .. ]), HO OOEXKIAET TOIBKO
ocJe/Hee BhIITOJIHEHNE.

Hekotopbie 6ubimoTexn, abcTparupyolue oOemaHus, IpeocTaB-
JISTIOT TH BEPCUH, HO BbI MOJKETE OIPEEJUTH UX CAMOCTOSITETHHO
¢ UCIIOJIb30BaHUEM MeXaHUK obemanuii, race([ .. 1) u all([ .. ]1).

Hanpumep, onipenesienue first([ .. ]) MOIJo OBI BBITJIALETD TAK:

// 3awuTHas npoBepka, bHe3onacHas ana nonudunos
if (!Promise.first) {
Promise.first = function(prs) {
return new Promise( function(resolve,reject){
// nepebpaTb Bce obewaHus
prs.forEach( function(pr){
// HOpManusoBaTb 3HayeHue
Promise.resolve( pr )
// obewaHne, KOTOpOe BbLINOJHAETCA NEepBbiM,
// nobexpaeT M MOXeT pa3pewuTb rnaBHoOe
// obewaHune
.then( resolve );
s
s
¥

STa peanusaums first(..) He BblAaeT OTKa3a B C/lyyae OTKasa
BCex ee obellaHWi; OHa MPOCTO 3aBWUCAET, Kak U Promise.
race([]). MpuxenaHun Bbl MOXeTe A06ABUTb AONOMHUTENBHYIO
JIOTUKY, YTOGbI OTCEXMBATL OTKA3bl 06ELLAHMI, U NPY NOJTyYeHUM
BCEX OTKa30B BbI3BaTb reject() Ansa rnaBHoro obewanums. OcTa-
BMM 3Ty BO3MOXHOCTb YMATaTEsIsIM B KauyeCTBE CaMOCTOSITE/IbHOM
paboTbl.




I'Iapanneano BbIMNOJIHAEMbIE UTEPALU 139

MapannenbHO BbINOJIHAEMbIE
nTepauum

Unorma Tpebyercst mepedparh CIIUCOK 0OENAHIi 1 BBITIOJHUTD HEKO-
TOPYIO 3a/la4y CO BCEMU dJIEMEHTAMU CITMCKA 110 aHAJIOTHUH C TEM, KaK 9TO
JIeJTAeTCsT C CHHXPOHHBIMI MaccuBaMU (HamrpuMep, forEach(. . ), map(..),
some(..) u every(..)). Eciu 3azaua, BeIOIHSAEMAs [UIsT KasKAOTO 06e-
I[AHUs, CHHXPOHHA I10 CBOEH CYTH, 9TH KOHCTPYKIIMN HOPMAJIbHO pabo-
TaloT (CM. UCTIOJIb30BaHue forEach(. .) B IPEAbIIYIIEM (DparMeHTe ).

Ho ecnm 3amaum acCHHXPOHHBI WU MOTYT/IOJIKHBI BBITIOTHSITHCS
TTapajiesbHO, MOSKHO BOCIIOTh30BAaThCS ACHHXPOHHBIMU BEPCUSAMU
9TUX PYHKIHA, TIPEOCTABASAEMbIMU MHOTHMHU OUOIOTEKAMU.

Hampumep, paceMoTprM acMHEXPOHHYTO (DYHKITHIO map(. . ), TIOJyda-
IOTIYTO0 MaCCUB 3HAYEHUIT (3TO MOTYT OBITH OOEIAHUS WU YTO YTOTHO
apyroe) u GyHKIHIO (3a7a4y), KoTopas A0JKHA OBITh MPUMEHeHa
K Kakaomy asieMenTy. DyHKIMsa map (. . ) cama Bo3BpaIaet oOelaHume,
3HAUEHME BBIMOJHEHKsI KOTOPOTO MPEACTaBJIseT coO0il MacCuB, CO-
JiepIKaIuii (B MCXOIHOM TTOPSIJIKE ) ACMHXPOHHOE 3HAUYEHE BhITIOJIHE-
HUS 1711 KAXKI0M 3a/1a4n:

if (!Promise.map) {
Promise.map = function(vals,cb) {
// HoBoe obelaHne, KOTOpoe OxuaaeT Bce obewaHus
// ANA 3nemMeHTOB
return Promise.all(
// npumedvaHue: obbiyHaA ¢yHkums “map(..) ,
// npeobpasyeT
// MaccuB 3HayeHuW B mMaccuB obewaHui
vals.map( function(val){
// 3ameHuTb “val® HoOBbIM obewaHuem, KoTopoe
// pa3pewaeTcs nocne acUHXPOHHOT O
// oTobpaxeHua “val®
return new Promise( function(resolve){
cb( val, resolve );
})s
)
)s
¥
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B a0V peanuzaumm map (. . ) HEBO3MOXHbI CUrHasIbl 06 OTKa3e acuH-
XPOHHbIX 3a4ay, HO eCcnv CMHXPOHHOE MCK/IOYeHNe Uan owmnbka
npou3oiiayT B 06paTHOM BbI30Be 0TobpaxeHust (cb(..)), TO rMaBHoe
obellaHne, Bo3BpaLleHHoe Promise.map(..), 6yAeT OTKIOHEHO.

[TpogeMOHCTPUPYEM UCTIONB30BAHKE map( . . ) CO CIIMCKOM OOeIannit
(BMeCTO MPOCTBIX 3HAUYEHN):

var pl
var p2
var p3

Promise.resolve( 21 );
Promise.resolve( 42 );
Promise.reject( "Oops" );

// YABOUTb 3Ha4yeHUA B CNUCKe, Jaxe eC/n OHU

// XpaHATcsA B obewaHuax

Promise.map( [pl,p2,p3], function(pr,done){
// ybeputbcs B TOM, 4YTO CaM 3/IeMeHT sBAAeTcs obewaHuem
Promise.resolve( pr )
.then(

)5
1)

// v3Bne4yb 3HayeHne B V'

function(v){
// oTO6pa3uTb BbHIMOSHEHME ~V  Ha HOBOE 3Ha4yeHue
done( v * 2 );

3

// wnn oTobpas3uTb Ha coobueHne o6 oTkase

done

.then( function(vals){
console.log( vals ); // [42,84,"0ops"]

)

CHoBa o0 Promise API

[Tpusery kparkyio cBoaky ES6 Promise AP, KoTopbiii yske GbLI Ipe/-
CTaBJIEH TI0 YACTSIM B Pa3HBIX MECTaX ATOH TIaBhI.

Cnenyrowmii API BCTpOEH Tonbko B ES6, HO cyllecTBytoT nonmdu-
bl, COOTBETCTBYIOLWME crieundmrkaumm (He NpoCcTo pacluMpeHHble
61bnmoTekn obellanHuin!), KoTopble MOryT onpeaensaTb Promise
1 BCe CONYTCTBYHOLLEe MOBeAeHNe TaK, YTO BCTPOEHHble obelLaHus
MOrYT MCMOMb30BaThCA Aaxe B bpay3epax, He NOAAEP>KMBAOLLMX
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ES6. 4 paxe Hanucan oauH M3 Takmx nonudunos — «Native
Promise Only» (http://github.com/getify/native-promise-only).

KoHcTpykTOp new Promise(..)

PackpoiBarotiiuii KOHCTPYKTOP Promise(..) OJIKEH HUCIOJIb30BATHCS
C new U JIOJUKEH MOJTy4aTh (DYHKIIHIO 0OPaTHOTO BBI30BA, KOTOPAst BbI-
3bIBAeTCsI CAHXPOHHO/HEMEIJIEHHO. DTa (DYHKITUS TT0JIydYaeT jBa oopar-
HBIX BBI30BA, UCIIOJIb3yeMble I pasperierus oberanyst. OObIYHO STHM
O6paTHbIM BbI30BaM IIPUCBaNBAIOTCA UMeHA resolve(..) U reject(..):

var p = new Promise( function(resolve,reject){
// “resolve(..)  Ans paspeweHua/BbiNOSHEHUA ObewaHus
// “reject(..)" mna oTkasa

}s

reject(..) IIPOCTO OTKJIOHsIET 0OelaHue, HO resolve(..) MOKET Kak
BBIIOJIHUTD 00ENIAHNE, TAK U OTKJIOHUTD €r0 B 3aBUCMMOCTH OT TOTO,
40 ObLIO TIepegano. Ecin resolve(. . ) ieperaeTcss HEMOCPEACTBEHHOE
3HA4YEHUeE, He aBJgonieecs obemanneM win then-coBMecTUMbIM 00b-
€KTOM, TO OO€IAHUE BBIIOIHIAETCS C 9TUM 3HAYCHUEM.,

Ho ecan resolve(..) mepemaercst MOJHOIIEHHOE OO€IaHme WIn
«thenable» 3nauenue, 5T0 3HaYeHNE PACTTAKOBBIBAETCS] PEKYPCUBHO,
U KaKuM Obl HU OBLJIO €r0 UTOTOBOE paspellieHne,/CoCTOsIHUE, OHO
OyJeT NPUHATO 00elaHueM.

Promise.resolve(..) un Promise.reject(..)

CokpallleHHOIT 3aITUChIO [IJIsT CO3/IaHUsT YiKe OTKIOHEHHOTO OOeaHust
SIBJISIETCS Promise.reject(..), Tak 4TO CJEAYIOIIUE B oberanus
SKBUBAJIEHTHbI:

var pl = new Promise( function(resolve,reject){
reject( "Oops" );
s

var p2 = Promise.reject( "Oops" );
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Promise.resolve(..) 00BIYHO HCIIOJIB3YETC JJIsI CO3aHMs YiKe BbI-
MOJTHEHHBIX Obenanuii (110 aHaJIOTHH ¢ Promise.reject(..)). Tem He
MeHee Promise.resolve(..) Takke pacrnakoBbiBaeT <thenable» sma-
yeHud (Kak HeOJIHOKPATHO YIIOMUHAJIOCH BhIllie). B aToM ciyyae BO3-
BpalaeMoe oOellaHie IPUHIUMAET PE3YJIBTaT HTOTOBOTO Pa3PeIeH st
nepepanHoro <thenable» 3HaueHusT, KOTOPBHIM MOKET OBITH KaK BbI-
[OJIHEHNE, TaK U OTKAa3:

var fulfilledTh = {
then: function(cb) { cb( 42 ); }
¥
var rejectedTh = {
then: function(cb,errCb) {
errCb( "Oops" );

}s

var pl = Promise.resolve( fulfilledTh );
var p2 = Promise.resolve( rejectedTh );

// “pl’ 6ymeT BbINOJSHEHHbIM ObelwaHuem
// “p2° 6ymeT OTKJIOHEHHbIM obewaHuem

W momuuTeE: MeTONI Promise.resolve(..) HUYEro He CeJIAeT, €CJIU
IepelaHHOE 3HAYEHUE YIKE ABJIAETCS ITOJIHOIEHHBIM oberanueM, oH
MPOCTO BEPHET ITO 3HAUEHNE. A 3HAYNT, BHI3OB Promise.resolve(..)
JUId 3HAYEHU U, TPUPO/Ia KOTOPHIX BaM HEM3BECTHA, He TIPUBEJIET K 110-
Tepe 6bICTpoz:[ep”ICTBHﬂ, €CJIN [IepeJlaHHOe 3HAYEHNE OKAKETCS II0JTHO-
IIeHHBIM OOelaHueM.

then(..) n catch(..)

Kasapiii ax3eMILsp obemanus (#e IpoCcTpaHcTBO UMeH Promise APT)
COZIEPSKUT METOBI then(..) n catch(..),YTO IO3BOJISIET PETUCTPUPO-
BaTh 00pabOTYNKM BBITTOJHEHNUST U OTKa3a /i7ist oberans. [Tocse Toro
Kak oberanue Gy/IeT pa3pelieHo, BbI3bIBAETCS TOT MM WHOM U3 9THX
06paboTInKOB (HO He 00a cpa3y!), 1 BbI30B Beeria OyieT aCMHXPOHHBIM
(cM. pazmen «3amanus» TaaBsl 1).
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then(..) moJiyyaeT O/IWH WJIK JiBa TapameTpa (epBblii 111 06paTHO-
'O BbI30Ba BBITTOJIHEH WS, BTOPOA JIJIs1 0GPaTHOTO BhI30Ba OTKa3a). Ecym
JI000M U3 9TUX TTapaMeTPOB OIYIIEH WU BMECTO HErO MepelaeTcst
3HaueHUe, He siBJIsttoleecs: GYHKIIUEId, T0/ICTABJISIETCS] COOTBETCTBY-
IOIUI 0OPaTHBII BBI3OB 110 YMOJIYaHUIO. J{JIst BHITIOTHEHUST 0OPAaTHBIN
BBI30B 110 YMOJIYAHHIO MTPOCTO TIEPEIAeT COOOIIEHNE Aablile, a JIJIs
0TKa3a 00paTHBIN BBI30B 0 YMOJIYAHUIO TIPOCTO 3aHOBO BbIZIAeT (pac-
[POCTPAHSIET) TIONYIEHHYO TPUINHY OMIMOKH.

catch(..) HOJy4aeT B mapaMeTpe TOJbKO 0OpaTHbIIl BBI30B OTKa3a
M aBTOMAaTUYECKHM 3aMEHsIET 0OPATHBII BBI30B 10 YMOJYAHUIO JJIsI
BBITIOJTHEHU:T, KaK YKa3aHO BbIllie. IHaye roBOPsI, BBI30B 3KBUBAJIEHTEH
then(null,..):

p.then( fulfilled );
p.then( fulfilled, rejected );

p.catch( rejected ); // wm “p.then( null, rejected )"

then(..) M catch(..) TakyKe CO3/IAIOT ¥ BO3BPAIIAIOT HOBOE O0eIIaHe,
KOTOPOE MOJKET MCIIOJIb30BAThCSI LIS YIIPABJICHUS 1IETIOUKOiT oberna-
nuii. Eciin B 06paTHbIX BEI30BAX BHIITOJIHEHMS IU OTKA3a IIPOUCXOAMUT
HCKJIIOYEHNE, TO Bo3BpaliaeMoe obelanue oTKIoHsercs. Eciau xors
ObI OIH 13 0OPATHBIX BbI30BOB BEPHET HEIIOCPEACTBEHHOE 3HAUEHIE,
He gaBJAoneecs oberanueM nin «thenables snauenuem, To sto 3Ha-
yeHue 3a/1aeTCs KaK 3HaYeHue BhIIOJHEeHNsT BO3BPAIEHHOT0 obela-
nus. Ecian 06paGoTunK BBIIOJHEHUST BO3BpaIiaeT oberanmne uin
«thenable» snauenue, 910 3HaYEHME PACIIAKOBBIBAETC U CTAHOBUTCS
Pe3yJIbTaTOM paspelleHnst BO3BPAIeHHOTO 0belaHusl.

Promise.all([ .. ]) v Promise.race([ .. ])

CraTtnueckne BCrioMoraTesIbHble MeTO/IbI Promise.all([ .. ]) ¥ Promise.
race([ .. ]) us Promise API B ES6 cosnaior obelianme Kak BO3Bpalia-
eMmoe 3HaueHue. Pasperenue 51oro o0eanus OpeaeaseTcs UCKIIIO-
YKMTEJIHHO MACCUBOM OOEIaH i, KOTOPBIN BbI IIepejaeTe IIPU BbI30BE.
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Y Promise.all([ .. ]) Bce miepenaBaeMbie obemannsa JOMKHBI ObITH
BBIIOJIHEHDL, YTOOBI BBIIOJIHSIOCH Bo3BpamaeMoe obemanue. Ecin
kakoe-1nb0 obelianue OTKIOHSIETCs, TO U TJIaBHOE BO3BpaIlaeMoe
oberane Toxe Oy/1eT HeMeIJIEHHO OTKJIOHEHO (¢ moTepeii pe3yJibra-
TOB BCEX OCTaJbHBIX OOelanuii). B ciy4ae BbIMOJHEHMS BbI TTOJTY-
YyaeTe MaCcCUB 3HAYECHMIT BBIIOJHEHNS BCEX MePefaHHbIX 0Oeannii.
B cayyae oTkasa BBl 1mojiyyaeTe 3HaueHUE MPUYUHBI TOJBKO JJIs
MePBOTO OTKJIOHEHHOTO 0O0eNaHus. ITOT MaTTePH TPAAUIIHOHHO Ha-
3BIBACTCS ULTIO30M: UTOODI TIJTII03 OTKPBIICS, TOJKHBI TIPUOBITH BCE
JKeJiatonime mponTu.

VY Promise.race([ .. ]) HOOGEKAAET TOJBKO IIEPBOE PaspelieHHoe 06e-
manue (BBIIOJHEHUE UM OTKA3), U PE3YJIbTaT 9TOTO pasperieHus
CTAHOBUTCS PE3YJIBTATOM paspellieHus] BO3BPALIEHHOTO Obelatusl.
ITOT HaTTEPH TPAAUIMOHHO HA3BIBACTCS 3AUEIKOLL: IEPBbIii, KTO OT-
KPBIBAET 3allleJIKy, IPOXOAUT Aanee. [Ipumep:

var pl = Promise.resolve( 42 );
var p2 = Promise.resolve( "Hello World" );
var p3 = Promise.reject( "Oops" );

Promise.race( [pl,p2,p3] )

.then( function(msg){
console.log( msg ); // 42

P

Promise.all( [p1,p2,p3] )
.catch( function(err){
console.error( err ); // "Oops"

})s

Promise.all( [p1,p2] )
.then( function(msgs){

console.log( msgs ); // [42,"Hello World"]
s

ByabTe octopoxHbl! Ecniv nepefatb MycToi MaccuB MeToay
Promise.all([ .. ]), oH 6yAeT BbINO/MHEH HEMEANEHHO, HO
MeToA Promise.race([ .. ]) 3aBWCHET W HUKOr4a He paspe-
LumTCS.
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Promise API B ES6 noctarouno nmpoct u mpsamosinraeen. Ero, mo xpati-
Het MEpE, XBaTa€T [Jisd OCHOBHBIX CJIy4a€B aCUHXPOHHOCTU U C HETO
XOPOILO HAYMHATH IEPEBO] BALIIEro KoJa ¢ <KOLUIMapa 0O6paTHbIX Bbl-
30BOB» Ha HEYTO HoJiee COBEPIIIEHHOE.

Ho npuioxenns 4acto TpedytoT (hyHKIMOHATBHOCTH, KOTOPYIO 00€-
IMAHKs caMu 10 cebe TIPeIO0CTaBUTh He MOTyT. B ciremyiomnem pasaene
OyIyT pacCMOTPEHbBI OTPAHNYEHNST OOeIanmnii Kak OCHOBHAS TPUYNHA
JUUISL ICITOJIb30BaHUs OMOINOTEK 00eIanuii.

OrpaHunuyeHuna obewaHnmn

Muorue 1moapoOHOCTH, KOTOPbIE PACCMATPUBAIOTCSI B 9TOM PasJIelie,
ysKe YIIOMUHAJKMCH B 9TOM TJIaBe, HO ceilyac s1 X049y 0co60 BBIIETUTD
3TU OTPAaHUYEHMUSI.

NMocnepoBaTtesibHOCTb 06PaboOTKM OLUMBOK

O6paboTka OmUGOK P UCIIOIb30BaHIK 00eMaHuil TToAPOOHO pac-
cMaTpuBajach panee B 9TOH rinaBe. OTpaHUYEHNS B apXUTEKType
obemanmii, a KOHKPETHO UX OOBbEIUHEHNS B LEIIOYKH, CO3AAIOT JIO-
BYMIKY, KOTOPasl JIETKO MOKET IIPUBECTHU K CJyYailHOMY HTHOPHUPOBA-
HUIO OIIUOKHU B 1IelIouKe obenanuil.

Opnako ¢ omubkamu obenanuii HeoOXOUMO YYUThIBATH U APYIHe
o6crositenbeTBa. Tak Kak 1iernoyka obenanuii mpecrasiser coboi He
4TO MHOE, KaK Habop oOelanuil, CB3aHHbIX BOEIUHO, HET HUKAKOIi
CYIIHOCTH, KOTOPast MO3BOJIsIa ObI COCIAThCS Ha BCIO IIETIOYKY Kak Ha
eounoe yeoe, a TO O3HAYAET, YTO He CYIIECTBYET BHEITHEIO MeXaH!3-
Ma OTCJIEKIBAHNSA BO3SHUKAIOIINX OIMNOOK.

Eciu BBl CKOHCTpPyHUPYeTe 1ENouKy 0O€eIanuii, B KOTOPOH OTCYTCTBY-
eT 06paboTKa omubOoK, Mobast onmbKa B 9TOM 11ernouke 6yaer 6ecko-
HEYHO PaCIPOCTPAHATHCS BHUS 110 IIEMOYKE 10 TeX 1I0P, OKa He Oy1er
orcaeskena (perucrpaiueil 06paboTYMKa OTKA3a Ha KAKOM-TO IIare).
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VTak, B 5TOM KOHKPETHOM CJIydae A0CTATOYHO CChLIKU Ha MOCIeHee
obeanue B 1enouke (p B mpeablayniemM hparMenTe ), IOTOMY YTO BbI
MOJKeTe 3aPerucTpUpPoBaTh 06PabOTYMK OTKA3a, U OH OY/IET MOJIyYaTh
YBEJOMJIEHHS O JIIOOBIX PACIIPOCTPAHAEMBIX OITHOKAX:

// foo(..), STEP2(..) u STEP3(..) -
// oyHKUMM C noadepxKoi obewaHwuit

var p = foo( 42 )
.then( STEP2 )
.then( STEP3 );

W x0Ts1 9TO He 0ueBUIHO, p B 9TOM (pparMeHTe YKa3bIBAET He Ha TIEpBOe
obemanue B 1enodke (0T BEI30Ba oo (42)), a Ha MOCAeAHEe — TO, KO-
TOPOE IIPOUCXOAUT OT BbI30Ba then(STEP3).

Kpome Toro, Hut O/[H Iar B 1ierovke oOenanuii BHEIHe He BbITOJIHS-
eT coOCTBEHHYIO 06pabOTKY OMMOOK. DTO O3HAYAET, YTO BbI MOKETE
3aperucTprUpoBaTh 06PabOTUNK OIMHOKY 0TKA3a IJIs p U OH OyAeT MOJIy-
4aTh YBEAOMJICHUS O JIIOOBIX ONMMOKAX, BOSHUKAIONIHX B IIEMOYKE:

p.catch( handleErrors );

Ho ecsii Kakoii-To miar nermoyku peaansyer coOCTBEHHYI0 00paboTKyY
ommboK (BO3MOKHO, CKPBITYI0/abCTParipOBaHHYIO OT TOTO, YTO BbI
BUIUTE), TO Ball 00pabOTYMK handleErrors(..) YBeIOMJIEHHUS HE
nosryauT. Bo3MOKHO, 9T0 IMEHHO TO, 4TO BaM HY>KHO (B KOHIIE KOHIIOB,
3TO ObLIT «06PabOTaHHBIN OTKA3» ), — HO MOKET OBITh U COBCEM HE TO.
[TostHOE OTCYTCTBIE BOBMOKHOCTH YBeIoMIIeHUs (UJTH <yske 00pabo-
TaHHBIX» OMIMOOK OTKa3a) OrpaHMYMBAET Balll BOSMOKHOCTH B He-
KOTOPBIX CUTYAITHSIX.

ITo cyTu, 31ech JeficTByeT TO Ke OrpaHuYeHue, KOTOPOoe CYIeCTBYeT
Y KOHCTPYKIIUHT try. .catch, — aTa KOHCTPYKIIMS MOXKET ITePeXBaTUTD
WCKJIIOUeHNEe U IIPOCTO MOrJIOTUTD ero. [losyyaercs, 4To aTo orpanu-
deHue MPUCYIIe He TOJIbKO 0OEMAHMSIM, HO JIJIST HETO XOTEJI0CHh Obl
UMeTh 0OXOIHOE pelleHue.

K COJKaJIEHNIO, 4aCTO CCbIJIKM Ha NPOMEKYTOYHbIE 3BEHbA IETTOYKU
O6€H.[aHPII>i HUTAE HE XPAHATCA, a 6€e3 TaKUX CChIJIOK Bbl HE CMOKETE
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PUCOEAUMHUTD 00PabOTYIMKY OMIMOOK [l HAJEKHOIO OTCIEKABAHUS
oboK.

EavHcTBEHHOEe 3HaueHue

OGemnanus 1o yMoJ4aHuio UMEIOT TOJIbKO OJIHO 3HaY€HHE BhIIOJIHE-
HMS WU OIHY IPUYMHY OTKa3a. B IPOCTHIX CUTyalMsaxX 9TO He co3/1a-
eT 0COOBIX TIPOOJIEM, OZHAKO B O0JI€€E CIOKHBIX OHO MOJKET OFPAHUYUTh
Balll BO3MOKHOCTH.

Kak mpaBujio, B TaKMX CJIydasiX PeKOMEH/YeTCs] CKOHCTPYUPOBATh
00epTKy /UIsi XpaHeHust Habopa 3HaYeHuil (HarpuMep, 00beKT HIn
maccuB). Takoe perreHre paboTaeT, HO OHO MOKET OBITh JOCTATOYHO
Hey0OHDBIM U PYTHUHHBIM: BaM TIPU/IETCST YITAKOBBIBATH M PACITIAKOBbI-
BaTh BAlllM COOOIIEHUST HA KaKJIOM OJMHOYHOM IIIare Iermoyku obe-
HIAHUN.

Paz6bueHue 3HaYeHUm

MHorza B TaKOH CUTYyalny 3ajavy Jydiie pasOuTh Ha aBa U Oojee
oberanug.

[IpencraBbre, uTo y Bac umeercs pyHknus foo(..), KOTopas acuH-
XPOHHO TIPOU3BOJIUT /[BA 3HAUEHU (X U y):

function getY(x) {
return new Promise( function(resolve,reject){
setTimeout( function(){
resolve( (3 * x) - 1 );
}, 100 );
s
}

function foo(bar,baz) {
var X = bar * baz;
return getY( x )
.then( function(y){
// ynakoBaTb 0b6a 3HayeHUA B KOHTelHep
return [x,y];
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})s
}

foo( 10, 20 )
.then( function(msgs){

var x = msgs[0];

var y = msgs[1];

console.log( x, y ); // 200 599
s

Jl1s1 Hayajia epecTaBUM TO, 4TO BO3Bpaliaer foo(. . ), 4ToObI X U y He
MPUXO/INJIOCH YITAKOBBIBATD B OMH MACCHUB JIJIsI TIEPEIauy YePe3 OTHO
obemranme. BMecTo aToro Kajkgoe 3HaUE€HHE YIIAKOBBIBAETCS B COO-
CTBEHHOE 0OENIaHNE:;

function foo(bar,baz) {
var x = bar * baz;

// BepHyTb oba obewaHus
return [
Promise.resolve( x ),
getY( x )
1
}

Promise.all(
foo( 10, 20 )

)
.then( function(msgs){

var x = msgs[e];
var y = msgs[1];

console.log( x, y );

)

MoskHo 1 CKa3aTb, YTO MaCCHB O6eHlaHHI>i ,Z[eﬁCTBHTeJIbHO Jiyquie
MacCcCHBa SHa‘IeHI/IIL/,I, Iepe/laHHbIX Y€EPE3 OHO 06€H13.HI/I€? C toukn
3PpEHNA CUHTaKCHUCa 0CO0OBIX yCOBepHIeHCTBOBaHI/Iﬁ HE B1/IHO.

Ho arot noaxo 6ojiee TOYHO BOIIOMIAET TEOPUIO TPOEKTUPOBAHMUS
obemanuii. B 6ymyiiem Oyet mpoiiie npousBecTr pehaKTOPUHT 1 pas-
OUTH BBIYKMCJIEHNE X M y Ha pasjiesibHble (pyHKIMU. Bapuant, mpu Ko-
TOPOM BBI3BIBAIOIIMI KOJI CaM PelIaeT, Kak OpraHu30BaTh 06paboTKy
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ABYX O0elanuii, mosydaercs: 6oee TuOKUM U YUCTHIM (B TAHHOM
cJlydae MCIOJIb3yeTcst Promise.all([ .. ]), HO, G€3YCJIOBHO, 9TO He
e/IMHCTBEHHbIIT BAPUAHT BMECTO abCTPArupoOBaHUsT TAKUX MOAPOO-
HOCTel BHYTpHU foo(..)).

PacnakoBka/pacnpepesieHMe apryMeHToB

[IpucBanBaHust var x = .. M vary = .. BCE ellle OCTAIOTCS HeYI0OHBIM
GasmactoM. MOKHO BOCIOJTb30BATHCST TPIOKOM CO BCIIOMOTATETbHOM
dbyHnknueil (3a aTor coBer cnacub6o Pemkunanbay BpaiityaiiTy
(Reginald Braithwaite), @raganwald ra Twitter):

function spread(fn) {
return Function.apply.bind( fn, null );

}

Promise.all(
foo( 10, 20 )
)
.then(
spread( function(x,y){
console.log( x, y ); // 200 599
)
)

Tak ropasao ]Iy‘H.He! " KOHEYHO, MOJKHO OIIPE/IEJINTH KO/l BO BCTPO-
€HHOM BH/E, 4TOOBI N30EKATh CO31aHuA JIUTITHEN Q)yHKHI/II/IZ

Promise.all(
foo( 10, 20 )
)
.then( Function.apply.bind(
function(x,y){
console.log( x, y ); // 200 599

3
null

) )

Bcee atu tpioku ynobusl, Ho B ES6 nosiBusiocs etie 6ostee aeraHTHOE
perienue: decmpykmypusayus. JlecTpyKTypU3UpYyIOIee TPHCBANBa-
HHeE MaCCHBa BbITJIAANT TaK:
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Promise.all(
foo( 10, 20 )

)
.then( function(msgs){

var [x,y] = msgs;
console.log( x, y ); // 200 599
s

Ho u aTo He Bce: B ES6 Takke mojpep:kuBaercs 1eCTpyKTypHU3aIust
napamMeTpa-MaccuBa:

Promise.all(
foo( 10, 20 )

)
.then( function([x,y]){
console.log( x, y ); // 200 599

)

[TpuHIKIT «OTHO 3HaUYeHHe Ha OOelane» cOO0IeH, HO 00bEM CITy-
sKeOHOrOo 1M1abJIOHHOIO KO/a CBEIeH K MUHUMYMY!

OQHOKpaTHOE paspeLueHune

Opna u3 camMbIxX (yHIaMeHTANbHBIX 0COOEHHOCTEN ToBefeHus 06e-
IAHWIT 3aK/TI0YAETCA B TOM, UTO 00elanne MOKeT ObITh paspenieHo
TOJIBKO OJIMH Pa3 (BBITIOIHEHIE WJIN 0TKa3). Bo MHOTUX aCHHXPOHHBIX
ClieHapHsIX 3HAUEeHHe JOJKHO ObITh MOJTYYEHO OJHOKPATHO, TAK YTO
9TO HE CO3/1aeT IPOOJIEM.

O/IHAKO CYIIECTBYET TAK/Ke MHOTO ACHHXPOHHBIX CIIEHAPUEB, KOTOPHIE
JIydIe MPeACTaBJISITCS APYTOii MOJEIbI0, GOJIbIIE TTIOXO0XKeH Ha co-
OBITUS 1/WJIN TIOTOKY JaHHBIX. Ha nepBbiil B3IJIsA/ HESCHO, HACKOJIb-
KO XOPOIIO 00€IaHKsl COOTBETCTBYIOT TAKUM CIIEHAPHSIM UCIIOJIB30-
BaHus (M COOTBETCTBYIOT Ji BOOOIIE). Be3 MocTpoeH st 3SHaYnTeIbHbIX
abcTpakiuii moBepx oGeNmaHuii OHU COBEPUICHHO He TIOAXOMAT st
06pabOTKI MHOKECTBEHHBIX 3HAYECHUH PA3PEIeHIsI.

[IpencraBbre, UTO BaM HYKHO Cr€HEPUPOBATH CEPUI0 ACUHXPOH-
HBIX AEHCTBUII 110 HEKOTOPOIl mpuunHe (CKaskeM, COObITHIO), KOTO-
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past MOJKeT MPOUCXOJUTh HECKOJIbKO pa3 (HaIpuMep, IeJ90K Ha
KHOTIKE).

BepOHTHO, TaKOe€ peleHue 6y,ZL€T pa6OTaTb HE€ TakK, KaK BaM HY’KHO:

// “click(..)" cBA3biBaeT cobbitne " "click"® c anemeHToM DOM
// “request(..) - paHee onpefeneHHas ¢yHKuUMA Ajax C noanepxKoii
// obewanHwnn

var p = new Promise( function(resolve,reject){
click( "#mybtn", resolve );

)

p.then( function(evt){
var btnID = evt.currentTarget.id;
return request( "http://some.url.1/?id=" + btnID );

)
.then( function(text){

console.log( text );

s

Takoe noBeserne paboTaeT B TOM CJIy4ae, eciu PUIoKeHne Tpedyer,
4TOOBI METIOK HA KHOTIKE BBITIOJTHSLIICS TOJIBKO OIMH pa3. Eci mie-
KHYTh Ha KHOITKE IOBTOPHO, BTOPOii BBI3OB resolve(..) OyaeT mpo-
UTHOPUPOBaH, TaK Kak obelanue p yske OblJIo pa3pelieHo.

BeposTHO, BMECTO 9TOTO CJIeAyeT CMEHUTD HAlIPaBJIEHUE TTapaJuTMbl
M CO3/IaBaTh HOBYIO IEMOYKY OOEManuil /sl Kaxk10ro cpadarhiBaio-
IEeT0 COOBITHS

click( "#mybtn", function(evt){
var btnID = evt.currentTarget.id;
request( "http://some.url.1/?id=" + btnID )
.then( function(text){
console.log( text );
s
})s

[Ipy TaKOM pelIeHnn Kaka0e HOBOe cOObITHE "click” IS KHOTIKK
OyJIeT TOPOKAATh HOBYIO MOCJIEI0BATEIbHOCTD OOCIaHIIA.

Ho maske ecin He IPUHUMATH BO BHUMaHKE YPOACTBO PEIIEHMs, KO-
TOpOe TPEOYET ONPENETISITH BCIO IIENOUYKY 00€eIaHuii BHyTpu 00padoT-
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4rKa COOBITHI, TaKask aDXUTEKTypPa B HEKOTOPHIX OTHOIIEHUSIX Ha-
pymaet npuHIUn pasgenenus obszannocreir (SoC). Brosme
BO3MOKHO, YTO BaM MOTPEOYETCs OMPEAETUTh CBOI 06pabOTINK CO-
OBITHST COBCEM HE B TOM MECTE KO/Ia, B KAKOM OTIPE/IEJISIETCS PEAKITUsT
Ha cobObiTre (1ernovka obemnianuii). CuenaTh 9TO B JaHHOM TaTTEPHE
6e3 KaKUX-TO BCIIOMOTATEIbHBIX MEXaHU3MOB JIOBOJIBHO HEYI00HO.

OTO OrpaHMyeHune Takxke MOXXHO Bblpa3vTb ApYrMM criocobom: 6bin1o
6bl XOPOLLO, €C/IN 6bl Mbl MO/ CKOHCTPYMPOBATb HEKUIA «HabHo-
[aeMblil 06LEKT», HA KOTOPbIM MOXHO 6bIfI0 NOANMCaTb LEMOUKY
obelaHnii. CyllecTBytoT BUBIMOTEKN, KOTOPbIE CO3AAl0T Takue
abcTpakummn (Hanpumep, RxJS), HO 3TK abCcTpakumm HACTO/IbKO
TSDKEOBECHbI, YTO 33 HUMM YXKe He BUAHa Npupoaa obeLLaHmii. 3Tu
TshKenoBecHble abCcTpakumMm NOAHUMAIOT BaXKHble BOMPOChI — Ha-
npuMep, NOJb3YKTCSA NN 3TV MEXaHU3Mbl TEM XKe YPOBHEM J0BEpUs,
C KaKvM NpoeKTMpoBanuncb camn obelanus. MNatrepH «Habnogae-
Mbl1 06bEKT» BYAET paccMaTPUBATLCS B NMPUNIOXEHUN b.

UHepuusa

O1y THMBIM MIPENSATCTBUEM K MEPeXo/y Ha o0elaHus B BalleM Kojie
CTAHOBUTCS BECh CYIECTBYIONIUI KO/, B KOTOPOM OOEIaHUs [IOKA He
noaepskuBaioTcest. Ecim y Bac umeercst 6oJibinoii o0beM Kojia Ha 6ase
0OpaTHBIX BBI30OBOB, TOPa3/10 IIPOILE IPOCTO IPOAOJIKATD IIPOTPaAMMI-
POBATb B TOM JK€ CTUJIE.

«PasBuBaromascs kojgoBas 6asa (¢ 00paTHBIMY BEI30BAMM ) TaK U IIPO-
JOJIKUT Pa3BUBaThCA (€ 06paTHBIMU BHI30BAMH ), ECJIM TOJIBKO Ha HEe
He BO3IEHCTBYET yMHBI pa3pabOoTUNK, KOTOPBII yMeeT paboTaTh
¢ obelaHusAMU».

Oberanust peIaraloT Apyryio Hapagurmy 1, Kak CIeACTBUE, MOTYT
noTpeboBaTh HOBOTO IOAX0Aa — OT He3HAYUTENbHBIX U3MEHEHUI /10
IPUHIMIINAIBHOTO IIepeocMbicaeHus. IIpu 5ToM HEOOXOAUMO JIeii-
CTBOBATh CO3HATEJILHO, IOTOMY UTO 0O€IIAHNS He BEIPACTYT U3 CTAPHIX
TTO/IXO/IOB K IIPOTPAMMUPOBAHUIO, TaK HA/IEKHO CJIY>KUBIIUX BaM JI0
CHX TIOP.
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PaccMoTpuM npuMepHbIii clieHapuii Ha 6a3ze 0OpaTHBIX BI3OBOB:

function foo(x,y,cb) {
ajax(
"http://some.url.1/?x=" + x +
cb

)5

foo( 11, 31, function(err,text) {
if (err) {
console.error( err );

b
else {

console.log( text );
b

s

CMozKeTe ¢ X0y CKa3aTh, C 4ero HyKHO HadyaTh IpeobpasoBaHme 9T0-
'O KoJIa ¢ 0OPaTHBIMU BbI30BAMU B KOJI C IIOAAEP/KKOM oOeranuii? 3to
3aBUCUT OT o1ibITa. Yem Gosibliie y Bac Gy/I€T ONbITa, TEM eCTECTBEHHEe
Oyzer Bce mporcxoauTh. Ho KoHeuHO, K 0OeIaHisIM HUKTO He IIPH-
[IMBAET SIPJBIK C TOYHBIMU UHCTPYKIUSIMU — HE CYIIECTBYET e[UHO-
IO pelleHust Ha BCe CAyYau KU3HH, II09TOMY BCsl OTBETCTBEHHOCTh
JIEKUT Ha Bac.

Kax ynomunasmoch panee, HaMm orpefieJIeHHO Hy:KHa HYHKINA Ajax,
koTtopas 661 paboTana Ha 6ase obelnanuii BMECTO 0OPaTHBIX BHI30BOB;
Takast pyHKIMsE MOTJIa Obl Ha3bIBaThCs request(..). Bol MoxkeTe Ha-
mcath COOCTBEHHYIO BEPCHIO, KaK MbI yiKe caesanu Bbiie. OHako
ecJIM BaM TIPUIETCST BPYYHYIO IICaTh 0O0EPTKH, COBMECTUMBbIE ¢ 00e-
MAHKUSMU, 1151 BeeX QYHKIMIT Ha Gaze 0GPaTHBIX BBI30BOB, TO CKOPEe
BCETO, BbI BOOOIIE He CTaHeTe 3aHUMAThCs peGaKTOPUHTOM KO/
U [IEPEXO0/IOM Ha ITPOrPAMMKIPOBAHUE ¢ OOETIaH UM,

Ob6elmanus He MPeAOCTABIIIOT OYEBUIHOIO OTBETA Ha 9TO OrPaHude-
Hue. BripoueM, B 60/bIInHCTBE GUOIMOTEK OOEIAHITI MMEIOTCS BCITO-
MoratesbHble Gyrkim. Ho naxe 6e3 GUGIMOTEKN MOKHO TIpe/icTa-
BUTH cebe BCITOMOTraTesIbHY10 (DYHKITUIO CJIeYIOIIEro BH/IA:
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// 3awuTHaAa npoBepka, bHe3onacHas pgna nonudusios
if (!Promise.wrap) {
Promise.wrap = function(fn) {
return function() {
var args = [].slice.call( arguments );
return new Promise( function(resolve,reject){

fn.apply(
null,
args.concat( function(err,v){
if (err) {
reject( err );
}
else {
resolve( v );
}
)

)s
)
1
1

YT0-TO HE 0YeHD OXO0XKE HA «MATEHbKYTO TPUBHATBHYIO (DYHKITUIO>.
A BIIpoueM, HECMOTPS Ha yCTPAIIAIONINI BUI, BCe HE TaK IJI0X0, KaK
MOJKeT ToKazaTbes. Mcnombayerces pyHKIms, KOTopas 0KUaeT MoJry-
YUTH B OCJIEIHEM TTapaMeTpe 0OPATHbII BHI30B B CTUJIE «OMIMOKA Ha
[IEPBOM MeCTe», i BO3BPallaeT HOBYO (DYHKITHIO, KOTOPas aBTOMATH-
YeCcKH CO3/laeT Bo3BpalaeMoe o0elanie u MojCTaB/sieT 00paTHbIi
BBI30B, CBSI3AHHBIN C BBITTOJHEHIEM,/OTKIOHEHUEM 00€eIaH s

Ho 1e cTout TpaTiTh BpeMsi Ha Pa3rOBOPBI 0 TOM, Kak paboTaeT BCIIO-
MoratesbHas (GyHKINA Promise.wrap(. . ). JIydiie mpocto mocMoTpeTs,
KaK OHa UCII0JIb3YeTCsl:

var request = Promise.wrap( ajax );

request( "http://some.url.1/" )
.then( .. )

Kax Buanre, mpoiie mpoctoro!
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DyHKIMst Promise.wrap(. . ) #e co3aaeT oOelans, OHa co3aet (hyHK-
M0, KOTOpast co3iaeT obelanust. B kakoM-To cMbicie GyHKIWs,
[POU3BOAAIIA OOCIIAHN, MOKET PacCMaTPUBATLCS Kak (pabpuka
obOeniaHuii.

Takum 06pasom, Promise.wrap(ajax) cosmaer ¢habpuky obemanuii
ajax(..), KOTOpPYIO MbI Ha3bIBaeM request(..), ¥ 9Ta (1)a6pI/IKa obe-
MIAHNUH TIPOU3BOIUT OOCTIAHWS JITTST OTBETOB Ajax.

Ecain 661 Bce dynkimm ysxe O6bn habprukamu obelaHuii, HaMm He
PUXOANUIOCH ObI CO3/IaBaTh UX CAMOCTOSITEIHO, TaK YTO TOT JI0-
MTOJTHUTEJIBHBIN 1Tar HeMHOTO oropyaeT. Ho 1o kpalinei mepe naTtepH
yIaKOBKHU (0OBIYHO) MBI TIOBTOPSIEM, TaK YTO MOKEM 3aKIIOYUTD €TI0
BO BCIIOMOTaTeJbHYIO (DYHKIMIO Promise.wrap(..) /s YIPOIIEHUS
[POrPaMMUPOBAHUS € O0CIIAHUSIMU.

BepheMmcs k nmpuBeseHHoMy patee npumepy. Ham monagobutcest da-
Opuka obemanuil Kaxk ajst ajax(. . ), Tak 1 s foo(..):

// co3paHve ¢abpuku obewanuint ana "ajax(..)"
var request = Promise.wrap( ajax );

// BbiNONHWTbL pedakTopuHr ~foo(..) , HO COXPaHUTb BHELWHKW
// nopnepxkKy ob6paTHbIX BbI30OBOB A/1A 0becrnevyeHUA COBMECTUMOCTHU
// € Apyrumu 4Hactamu Kopa -- obewaHue "request(..)’ ucnonblyeTcsa
// TONbKO BO BHYTpEHHEW peanu3auuu.
function foo(x,y,cb) {
request(
"http://some.url.1/?x=" + x + "&y=" + vy
)
.then(
function fulfilled(text){
cb( null, text );
9
cb
)s
}

// Bns uenei 3Toro Koga co3paThb
// ¢abpuky obewanuit gns "~ foo(..)’
var betterFoo = Promise.wrap( foo );
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// vcnonb3oBaTb (pabpuky obewaHuin
betterFoo( 11, 31 )
.then(
function fulfilled(text){
console.log( text );

3
function rejected(err){
console.error( err );

)5

Koneuno, XoTsI MbI BBITIOJIHsIEM peDaKTOPUHT foo( . . ) sl KCIIOJIb30-
BaHMs HOBOIT (habpuKu oOelaHuii request (. . ), C TAKIM Ke YCIIEXOM
MOKHO ObLIO caenath habpukoil obemannii foo(. .), BMECTO TOTO,
4TO0BI OCTAaBUTH (PYHKIUIO Ha Oaze 0OpaTHHIX BHI3OBOB ¢ HEOOXOLH-
MOCTBIO UCIIOJIb30BaHus Gabpuku obemannii betterfFoo(..). ITo
peTlieHue MPOCTO 3aBUCHUT OT TOTO, HYKHO JIN foo(..) COXPAaHATb CO-
BMECTHMOCTD Ha YPOBHE 00pPaTHBIX BBI30BOB C APYTUMH 4aCTSIMU
KOJIOBOH 6a3bl.

[Tpumep:

¢yHkumsa “foo(..)  Tenepb Toxe sBAseTcs dabpukoit obewaHuit,
noToMy 4TO OHa JenerupyeT dabpuke obewanuit ~request(..)’
function foo(x,y) {

return request(

"http://some.url.1/?x=" + x + "&y=" + vy

)
}
foo( 11, 31 )
.then( .. )

Xots obemanuss ES6 He nMeOT BCTPOEHHBIX BCIIOMOIAaTEIbHbBIX
CPEJICTB JIJIsl TAKOW yITaKOBKU (habpuK 0OeIaHmii, OHU IPEI0CTABIIs-
10TCs1 GOJIBIIMHCTBOM OMOIMOTEK (XOTS BbI TAKIKE MOKETE Peai30BaTh
UX CAMOCTOSITEIIBHO). B J1I060M citydae, 5T0 KOHKPETHOE OTpaHuveH e
obemnanmii perraercs 6e3 0co6bIX MpobIeM (KOHEUHO, [0 CPaBHEHHIO
C «KOIIMapoM 0OPaTHBIX BHI30BOB» ).
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HeoTMeHseMOCTb obeLjaHui

ITocie TOTO KaK BBI co31ajin O6e]l[aHI/Ie N 3apETUCTpUPOBaAJIN JIJIA HETO
O6pa6OT‘H/IK BBITIOJTHEHU A I/I/I/I]II/I OTKa3a, HET HUKAaKNX BHEIITHNUX BO3-
MOXKHOCTEH AJIST OCTAHOBKU 3TOTO COCTOSHIS JeJ1, ecjan 110 KaKoli-
b0 IIpUYMrHE 3a/la4a CTAaHOBUTCA HeaKTyaﬂbHOﬁ.

MHorve 6ubnuoTtekn abcTpakumm obellaHuii NpeaocTaBasioT
CpeacTBa Anst OTMeHbl obellaHnii, HO 3TO KpalHe HeyaayHas
MbICTb! MHorve pa3paboTunku xoTenu 6bl, 4Tobbl obellaHns ns-
HayasibHO NMPOEKTUPOBAMUCH C BO3MOXHOCTbIO BHELLHEN OTMEHBI,
HO 3TO0 nNo3sonuno 6l oagHOMY noTpebuTtento/Habntogatento obe-
LLI@HNSA BAWSTb HA BO3MOXHOCTb ApYyroro notpebutens HabmoaaTb
3a 3TUM e obellaHneM. 3TO HapyLwaeT HaAEeXHOCTb (BHELIHIOW
HensMeHseMoCTb) OyayLlero 3HauyeHus, a Takxke SBNSETCS BO-
M0LEHMEM aHTUNATTEPHA «AeNCTBME Ha pacCTosiHUM». Kakoi Bbl
Mosie3HON HU Ka3anacb Takasi BO3MOXHOCTb, OHa B KOHEYHOM
uTore npuseaeT Bac 06paTHO K TakUM >Xe KolMapaM, Kak npu
MCNOsIb30BaHNN 06paTHLIX BbI3OBOB.

PaceMoTpuM crieHapuil ¢ TaiiM-ayToM OO€IaHmii, TIpe/IcTaBIeHHBII

BbIIIIE:

var p = foo( 42 );

Promise.race( [

P,

timeoutPromise( 3000 )

1)
.then(

doSomething,
handleError

)5

p.then( function(){
// BCe paBHO NMPOUCXOOMUT faxe npu Taim-ayTe :(

})s

«TaiimM-ayT» OBLT BHEIITHUM 10 OTHOIIEHHUIO K OOENAHUIO p, TAK YTO p
HPOJIOJKUT PabOTaTh (Y€ro Mbl, CKOPEE BCEro, He XOTHUM ).
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OzMH 13 BAPUAHTOB — arpecCUBHOE OIpejiesieHre COOCTBEHHBIX 00-
PATHBIX BBI30BOB Pa3pelieHus:

var OK = true;
var p = foo( 42 );

Promise.race( [

P,
timeoutPromise( 3000 )

.catch( function(err){
OK = false;
throw err;

)

1)

.then(
doSomething,
handleError

)5

p.then( function(){
if (OK) {
// NpoOUCXOAUT TONbKO MpU OTCYTCTBUM Taim-ayTal! :)

}
})s

Takoe pemenue ypoanuso. OHo paboTaet, HO OT Hjeasa JaJIeKo.
B o01ieM cirydae Takux ClieHapyueB JIydiie n30eraTh.

Ho eciii 970 HEBO3MOKHO, YPOJCTBO 9TOTO PEIEHUsT JOJKHO MO/~
CKa3aTh, YTO OTMeHa — (DYHKIMOHANBHOCTh, KOTOPas OTHOCHUT-
cs K OoJiee BBICOKOMY yPOBHIO aGeTpakiuii Ha 6ase oberanuii.
S1 pekoMeHyI0 00PAaTUTHCS 32 TIOMOIIIBIO K OMGInoTeKaM abeTpak-
1K 0GeIanuil, BMECTO TOTO YTOOBI COOPYIKATh PEleHIe CaMOCTO-
ATEJBHO.

Mos 61bnnoTeka abcTpakumm obellaHmin asynquence nNpeaocTaB-
NSIET Kak pa3 TaKylo abcTpakumio U GyHKLUMIO OTMEHbI abort();
06€e BO3MOXHOCTM ByZlyT pacCMOTPEHbI B MPUIOXKEHNN A.
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Onunounoe obenanme caMo 1o cede He MOJKET CYUTATLCA MEXaHU3MOM
yIIpaBJieHUs TPOTPAMMHOI JTOTUKOM (110 KpaliHeil Mepe, B cojiepska-
TesIbHOM cMbiciie). CoOOCTBEHHO, IMEHHO TI09TOMY OTMEHa 00€eIaHmit
SIBJISIETCSI TAKOW HEYTOOHOM.

C apyroii cTOpoHbI, IIeNoYKa OOeIaHmil, B3sITast KakK eINHOE eJI0e —
TO, YTO s1 OOBIYHO HA3bIBAIO «IIOCJIEI0BATEIBHOCTBIOY, — BBIPAKAET
yIIpaBJeHne TPOTpaMMHO Jornkoi. CirezioBaTebHo, OTMEHY YMECT-
HO OTIPE/IENIATH UMEHHO Ha 3TOM YPOBHE aOCTPAKITUIL.

Hu o150 oTe1bHOE 06elaHe He I0JKHO ObITh OTMEHSIEMbBIM, O/[HA-
KO Oy/IeT pa3yMHO UMETh BO3MOKHOCTB OTMEHBI 10CAe008aMelbHOCMU,
MIOTOMY UTO ITOCJIeI0BATEJbHOCTD He MepeflaeTcsl Kak elnHoe Heus-
MeHsIeMOe 3HaueHe (B OTJn4Yne OT 00elanuii).

3¢ dhekTUBHOCTb 06€eLaHnA

JTo KOHKPETHOE OrpaHnY€eHre OJHOBPEMEHHO U IPOCTO, U CJOKHO.

Eciin cpaBHUTH KOJIMYECTBO COCTABIISIIONINX, 33/1eMCTBOBAHHBIX B Oa-
30BBIX ACHHXPOHHBIX I[eTTOYKaX 3a/a4 Ha 6a3de 06pPaTHBIX BHI30BOB,
C TIeT0YKaMu OGeIanuii, CTAHOBUTCS SICHO, YTO MEXaHU3M OOeIanuii
YCTPOEH CJIOJKHEE, & CITEIOBATENHHO, OHU XOTsI ObI B KAKOH-TO CTETIEHH
paboraior MeziTeHHee. BcrtoMHUTE TIPOCTOI CITHCOK rapaHTHii TOBEPHT,
[PEIOCTABIISIEMBIX OOEIAHISIME, 1 CPABHUTE €T0 C KOJIOM CUTYAIHOH-
HBIX PEIeHuil, KOTOPBIN BaM MPUXOANTCS HAKIAAbIBATh MOBEPX 00-
PATHBIX BBI30BOB /LIS IOCTHKEHMS TeX JKe TapaHTHil 3aTUTHI.

Bosbimmii 06beM paboThl 1 yBeTMYeHNe KOJMYecTBa rapaHTHIl 0O3Ha-
yaiot, 4To oberanus paboTaioT Mediennee IPOCThIX 0O0PATHBIX BbI-
30BOB, He IIPEIOCTABJISIONINX HUKaKOW 3auThl. Bpome 6bI Bce oue-
BU/IHO U IIOHATHO.

Ho mackonpko MenmenHee? A BOT 3TO BOIIPOC, HA KOTOPBIN HEBEPO-
SATHO CJIOKHO IATh OZIHO3HAYHBIN OTBET.

OTKPOBEHHO TOBOPS, 3/1€Ch CPABHUBAIOTCS Pa3HbIE BEIIH, TAK YTO BO-
MPOC TIPOCTO HeKoppekTeH. CpaBHUBATH CJIEAYET CUTYAIINOHHOE pe-
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IIeHre ¢ 0OPaTHBIMU BBI30BAMH C TEMM JK€ 3al[UTHBIMU MEPaMH, Ha-
JIO;KEHHBIMU BPYYHYI0, — OY/I€T JI OHO paboTaTh ObICTPEE Pea3alinm
obenanunii?

Ecin y obenannii 1 ecTh 3aKOHHOE OrpaHuyeHre 3(h(HeKTUBHOCTH,
Tak 9TO TO, YTO OHU He MO3BOJISIIOT BHIOPATh HY/KHBIE BAM rapaHTHH
ZIOBepHs, BbI TIOJyJaeTe UX BCE W BCET/IA.

TeMm He MeHee, eyl COTJIACUTBCS € TeM, 4To obelanue 0ObIYHO He-
MH020 MeJIJIEHHEe CBOEro SKBUBAJIEHTa ¢ 0OpaTHBIMU BbI30BaMu Oe3
rapanTuil qoBepus (IpeAnoaras, YT0 B HEKOTOPBIX CUTYaIUSIX OT-
CYTCTBHUE JOBEPUsT MOKET OBITh OTPaBAAHHO), O3HAYAET JIX HTO, YTO
obelanmii Hy;KHO 136eraTh MOBCEMECTHO, IOTOMY YTO B BallleM ITPH-
JIOJKEHWH Beerja A0JKeH paboTaTh caMblil GBICTPBIN KO U3 BCEX BO3-
MOJKHBIX ?

Eciii BbI MOXKeTE 1MOJIOKUTETHHO OTBETUTH HA 3TOT BOIIPOC, TO TIpa-
BUJIBHO JIM BBIOpaH sI3bIK JavaScript muisg takux 3agad? JavaScript
MOJKET OIITUMHU3NPOBATHCS 7151 KpatiHe a(h(heKTUBHOTO BBITIOTHEHWS
npuoxkenuit (cm. raasbl O 1 6). Ho HacK0JIbKO yMECTHO HaBSI3YMBOE
cTpeMJIEHUE K HUYTOKHOMY HPUPOCTY ObICTPOAEIHCTBHUS ¢ TIOTepeil
BCEX MPEUMYIIECTB, IPEOCTABJISIEMbBIX 00€IaHUAMU?

JIpyroii HEOUEeBHUIHBIN ACTIEKT 3aKII0YAETCS B TOM, YTO OOEIIAHIIS
NIEJTAI0T 8ce ONepaIiui ACMHXPOHHBIME; 9TO 03HAYAET, UTO BBITIOJTHE-
HUE HEKOTOPBIX HeMeIJIeHHO (CUHXPOHHO) 3aBepIaeMbIX 1eHCTBUI
OTKJIAZIBIBACTCS /IO CJEAYIONIETo mara 3afganus (cM. raasy 1). U mo-
CJIeIOBATELHOCTD 33124 0OEIIAHIIT MOKET 3aBEPIIATHCS Iy Th MEJI-
JIECHHEE TO¥l JKe TOC/IeI0BaTeIbHOCTH, CBSI3aHHOM 0OPAaTHBIMU BbI-
30BaMU.

W Temeps Bompoc 3BYyUUT TaK: CTOUT JU MOTEHITUATbHAS MOTEPS HU-
YTOKHBIX [IPOLIEHTOB OBICTPOAEHCTBYS BCEX OTEPSHHDIX JOCTOMHCTB
obelanmii, KOTopble OBLIM ONMUCAHBI B 9TON riaBe?

Sl cumralo, 4TO eciM CHUKEHUE ObICTPOAEHCTBHS 00eIaHuil 3aciy-
JKHUBa€ET TOTo, ‘-ITO6bI IIpUHKUMAaTb €ro BO BHUMaHUE, IPAaKTUYECKHU
BCEr/la OHO OKA3bIBAETCH aHTUIIATTEPHOM, KOTOPbIi IPUBOIMT K 110~
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Tepe TMPEUMYIIECTB, CBSIBAHHBIX ¢ TAPaHTUSIMU J0BEPUs U y100CTBa
KOMIIO3UIIUU.

BmecTo aTOro ciieyer 1Mo yMOJIYaHUIO UCIIOJIb30BaTh 0O€IaHe BO
BCeil KOJI0BOIT 6a3e, a MOTOM TIPOBECTH MPOMUINPOBAHNE U TPOAHA-
JIN3MPOBATH KPUTHUECKNE BETBU BalIero mpuioskeHus. /lefictBuress-
HO JI OGEIaHUsT CTAHOBSATCS «y3KUM MECTOM» Balllell TPOTrPaMMbI
WJIM 9TO 3aMeZIIeHue IIPOCTo TeopeTudeckoe? 1 Torza, BOOpy:KUBIIUCH
JOCTOBEPHBIMH ATATOHHBIMH TeCTaMH (CM. TJ1aBy 6), BBl CMOXKeTe OT-
BETCTBEHHO U PA3yMHO MCKJIIOYUTH OOEIAHUST TOJIBKO B 9TUX BBISIB-
JIEHHBIX KPUTUYECKUX O0IACTSIX.

O6emnanus paboTaoT 4y Th MeJIEHHEE, OJTHAKO B3aMEH BbI T10JIyYaeTe
3HAYUTENBHYIO CTENEeHb JIOBEPUSI, NPENCKA3YEMOCTh MOBEEHNS
1 y100HbIE BCTPOEHHbIE CPEICTBA KOMITO3UITHN. A MOJKET, OTpaHUY€eHa
Ha caMoM JieJie He 9(hPeKTUBHOCTD 0OeIaHMii, a Ballle HOHUMaHUe X
TTPENMyYTIECTB?

UTtorm

O6emanus npekpachbl. [Tosb3yiitech nmMu. OHE YCIENIHO PEIIAOT
po0JIEMBI HHBEPCHH YIIPABJIEHUS, KOTOPbIE TPECTIEAYIOT HAC B KOJIE,
OCHOBaHHOM TOJIbKO Ha 0OPATHBIX BbI30BaX.

Oobemtanmst He n36aBJISIIOTCST OT OOPATHBIX BHI30BOB — OHU MPOCTO
MePEHAITPABJISIIOT OPTAHU3AIINIO ATHX OGPATHBIX BBI30OBOB JI0BEPEHHO-
MYy IIPOMEKYTOUHOMY MeXaHU3MYy, KOTOPBII pacliosiaraeTcs MesxzLy
BaMM U IPYTUM KOJIOM.

[lermoukn obemmanmii Tak:Ke JIydIie BIpaKaoT (XOTsI, KOHEYHO, U He
WJIeaTbHO ) ACMHXPOHHYIO TIPOTPAMMHYIO JIOTUKY B TIOCJIEZI0BATETbHOM
BH/IE, KOTOPBIH ITOMOTAaEeT HAINIeMy MO3TY IJIAHUPOBATh U COIIPOBO-
JKIaTh aCHHXPOHHBIHN Kof JS. Bojlee kauecTBeHHOE pellieHre TOM
3aj1au’ TIPe/ICTAaBJIeHO B TJaBe 4!
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B rnase 2 6bI]H/I BbIABJIEHDI [IBa KIIOYEBbBIX HELOCTATKA BbIPAKEHUA
aCI/IHXpOHHOfI HpOI‘paMMHOﬁ JIOTUKHN C MCIIOJIb30BaHNEM O6paTHbIX
BbISOBOB!:

@) ACI/IHXpOHHOCTb Ha 6836 O6paTHbIX BbI3OBOB HE COOTBETCTBYCT
TOMY, KaK HaAIll MO3T IJIAHUPYET 3TAallbl BbITTOJITHEHUA 3a/la4U.

O OG6paTHble BBI30BBI HE MOJB3YIOTCS OBEpUEM M He 00JasaoT
CpeAICTBAMU KOMIIO3UIIMU U3-32 UHBEPCUHU YIIPABJICHUS.

B riase 3 MbI 1ogpo6HO pasobpaiin, Kak 0O6elanys BOCCTaHABIMBAIOT
MHBEPCHIO YIIPABJICHKs 0OPATHBIX BBI3OBOB U IIPEAOCTABJISAIOT TapaH-
TUM JOBEPUS U CPEACTBA KOMIIO3UIIHH.

A Temepb 0OpaTHMCS K BRIPAKEHUIO aCHHXPOHHOI TPOrPaMMHOIA JI0-
TUKH B TIOCJIEIOBATEHHOM CHHXPOHHOM Bujie. « BoseberBoy, 6iaro-
7apst KOTOPOMY 3TO CTAHOBUTCS BO3MOXKHBIM, — 2eHepamopvi ES6.

HapyLwieHne NpMHLUMNA BbiMNOJIHEHUSA
[0 3aBepLlieHus

B riase 1 00bsCHSIOCH OAHO IPEAIIOI0KEHIE, HA KOTOPOE pa3pabor-
YUKU JS MOYTH BCeraa mojaraloTcs B CBOEM Kojie: Tocje TOTO, Kak
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(YHKIMST HAYHET BBITIOJHSATHCS, OHA OTpadaThiBaeT [0 3aBEPIICHIS,
U HUKAKOU JAPYTON KO HE CMOKET ITPEPBATh ee U BKIMHUTHCS B ITPO-
11€CC BBITIOJIHEHUS.

Kaxk 6b1 cTpanto 910 HE BbIrJisiaesno, B ES6 mosBuiach HoBast pa3Ho-
BUIHOCTDb (DYHKITUTA, TIOBE/IEHIE KOTOPHIX HE COOTBETCTBYET MPUHIIH-
1Ty BBITIOJIHEHUA /10 3aBepiieHusd. Takne GyHKIINY HA3bIBAIOTCS 2eHe-
pamopamu.

qTO6m1KHHHBCyTbHpOHCXOﬂHHRTOJmeMOTpHMCﬂeﬂyKnHHﬁHpMMep
var x = 1;

function foo() {

X++;
bar(); // <-- KaK HacyeT 3TOi CTPOKM?
console.log( "x:", x );

}

function bar() {

X++;
}
foo(); // x: 3

B aTtom nipuMepe Mbl TOYHO 3HaeM, 4TO bar() OTpa6aTbIBaeT MEXKIY
x++ 1 console.log(x). A ecam Obl BbI30Ba bar() ne 661107 OueBuaHO,
pesyJbrat OyeT paBeH 2 BMecTo 3.

A Tenepp mposgBuM HeMHOro BooOpaskeHust. UTo, eciu BbI30B bar()
OTCYTCTBYET, HO OHA BCE PaBHO KaKUM-TO 06Pa3oM CMOJKET BBITIOJI-
HUTBHCSI MEKIY KOMaHIaMK x++ 1 console.log(x)? PasBe Takoe BO3-
MOJKHO?

B MHOTOIOTOUHBIX S3BIKaX C BBITECHEHUEM MOKET CIYIUTHCS, ITO
bar () BMeIIaeTcst 1 0TpaboTaeT MPSIMO B MOAXOISIIINI MOMEHT MEKTY
nByMd komanzamu. Ho B JS HeT BbITeCHEHUS, /1a U SI3BIK HE SIBJISIETCS
MHOTOIIOTOUHBIM (B HacTosIee BpeMsi ). TeM He MeHee KooTiepaTuBHas
hopma Takoro 1pepvIBaHMs BO3MOKHA, €CTM (DYHKITHS foo () CMOKET
Kak-TO 0003HAYUTh May3y B 9TON YacTH KOJa.
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S UCNONb3Yyo TEPMUH «KOOMEPATUBHBIN» HE TONbKO M3-3a CBS3U
C KNlaCccMYeckon TepMUHoOIorneit napannenmsma (cM. rnaey 1), Ho
M NOTOMY, YTO, KaK byAeT nokasaHo B criefyloleM gparmeHTe,
B ES6 anst 0603HauYeHns TOUKM MPUOCTaHOBKM MCMOSb3YETCS KIto-
yeBoe C/10BO yield, KOTpoe NpeanonaraeT 4OOPOBOJIbHYIO KOO-
nepaTUBHYIO YCTYMKY YnpaBieHus.

Bor kak Beirssiut kox ES6 151 peasnmaariuy KoomepaTuBHOTO TTapaJi-
JICJIBHOTO BBITIOJTHCHU !

var X =

function *foo() {

X++;

yield; // npuocTaHoBka!

console.log( "x:

}

> X )5

function bar() {

X++;

}

Bo3MOXxHO, Bbl yBUAMTE B APYrov AOKyMeHTaumu/koge JS apyroi
dopmaT 06bsIBNEHNS reHepaTopoB B Buae function* foo()
{ .. } (BMecTO function *foo() { .. }, KaK y MeEHS) — OT/nya-
€TCS TONbKO CTUINCTUYECKOE MO3MLMOHMPOBaHKe *. [1Be (hopMbl
(PYHKUMOHANBHO/CUHTAKCUYECKM MAEHTUYHDI, KaK 1 TpeTbs (hopMa
function*foo() { .. } (). B obonx ctunsix MmoryT nepegasatb-
Csl apryMmeHTbl, HO 8 0bbIYHO NpeanoynTalo 3anucb function
*£00. ., MOTOMY YTO OHa COOTBETCTBYET CCbIIKE HA reHepaTop
*foo (). Ecnu orpaHnuntbcs nmeHeMm foo (), byaeT He cTonb
OYEBMIHO, O YeM MAET peyb — O reHepaTope um 06 06bIYHOM
@yHKUMK. BripoyeMm, 3TO YUCTO CTUIMCTUYECKUE MPEAMNOYTEHNS.

Kax Terepb 3aIyCTUTb KOJI U3 TIPEbLLYIIEro (hparMenTa, 4ToObl (DyHK-
11141 bar () BBITIOJTHSIACH B TOYKE YCTYIIKY YIIPABIEHUS BHYTpU *foo()?

// CKOHCTpyupoBaTb uTepaTop ~it’ pnAa ynpaBneHusa reHepaTopom
var it = foo();
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// 3pecb 3anyckaetcsa ~foo() !

it.next();

X3 /]2
bar();

X5 // 3
it.next(); // x: 3

B atux nByx (pparmeHTax mMporcxXoauT HEMAJIO HOBOTO M MAJIOTIOHSIT-
HOTO, TaK YTO HaM TpuaeTcst pa3dbuparbesi. Ho mepen tem, Kak 00b-
SICHSITh MCIIOJIb30BaHUE PA3HBIX MEXaHUK/BaPUAHTOB CUHTAKCHCA
c renepatopamu ES6, paccMOTpUM MOPSI0K BBITIOTHEHUS OTI€PATTHI:

1.

Omepanus it = foo() elre He BRITIOAHIET TeHepaTop *foo() — OHA
BCErO0 JINIIb KOHCTPYUPYET Umepamop, KOTOpbiil GyIeT YIIPaBJISATh
ero BbIToJiHeHHeM. Bekope umepamopwt O6yiyT paccMoTpeHsl boJiee
oApoOHoO.

ITepBast komaHza it.next() 3amyckaeT reHepaTop *foo() W BbI-
MTOJIHSET X++ B TIEPBOI CTPOKe *Ffoo ().

*foo () MpHOCTaHABJIMBAET BBIIIOJHEHIE HA KOMaH/le yield, 1 1iep-
BBIM BBI3OB it.next() 3aBepinaercs. B aToT MOMeHT *foo() mpo-
noJKaet paboTarh 1 COXPAHIET aKTUBHOCTD, HO HAXOAUTCS B IPHU-
OCTaHOBJIECHHOM COCTOSTHUU.

[IpoBepsem 3HaueHME X, OHO cefiyac paBHO 2.

BoisbBaem gynkImio bar (), KOTOpas CHOBA yBEJTMYUBAET X KOMAH-
JIOT X++.

CHoBa IIPOBEPSAEM 3HAYEHUE X, HA 9TOT pa3 OHO PaBHO 3.

VIToroBbIil BBI30B it.next() BO30OHOBJISET BHINOJHEHNE reHepa-
TOpa *foo() C TOYKHU IIPUOCTAHOBKU U BBITIOJIHAET KOMaH/y console.
log(..), B KOTOPOI MCTOJIb3YyeTCS TeKyIee 3HaYeHNe X, paBHOE 3.

OueBnano, PyHKIM foo() 3aMyCKAETCs, HO HE BBIIOJIHAETCS 10 3a-
BEpIIeHNs, OHA IPUOCTaHABINBAETCs B Touke yield. PaGora foo()
OblIa IPOIOJIKEHa To31Hee, U (PYHKIM 0oTpaboTaa 10 KOHIIA, HO 3TO
Jaske He OBLIo 0053aTeIbHO.



166 naBa 4. leHepaTopbl

Wrax, renepaTop — 910 0cobast pasHOBUIHOCTb (DYHKIUIT, KOTOPbIE
MOTYT 3allyCKaTbCA U OCTaHABJMBATHCA OAWH WM HECKOJIBKO pPas,
U Jaske He 00sI3aTeIbHO 3aBEPIIAIOT CBOE BBITIOJTHEHHE.

Hasepnoe, Mo111b TeHePaTOPOB Ha IIEPBbIH B3IVIsIL HEOUEBU/IHA, HO 110
Mepe U3JI0KEHUST MaTepuasia 3TOH IJIaBbl OHU CTaHYT OJHUM M3 OC-
HOBHBIX CTPYKTYPHBIX 9JIEMEHTOB, NCITOJIb3YEMbIX /1JIsA KOHCTPYUPO-
BaHMsI TeHepaTOPOB KaK CPeACTBA yIPaBICHUS ACUHXPOHHOMN IIPO-
rPaMMHOM JIOTUKOI.

BBoa v BbiBOA

OyHKIUsA-reHepaTop — crernuanbHast GYHKIUS ¢ HOBOW MOJIEJIbIO
06pabOTKM, KOTOPYIO MBI TOJIbKO YTO OIMCAT. TeM He MeHee OHA
ocTaeTcs QyHKIINEH; 3TO 03HAYAET, YUTO HEKOTOPbIe (DyHIaMeHTaIbHbIE
CBOJICTBa OCTAIOTCS HEM3MEHHBIMU, & UMEHHO, YTO OHa BCe elle IOy~
JaeT apryMeHTHl (BBO/) M MOKET BO3BpaliaTh 3HaUYeHNe (BBIBOJ):

function *foo(x,y) {
return x * y;

b
var it = foo( 6, 7 );

var res = it.next();

res.value; // 42

ApryMeHTsI 6 1 7 iepefialoTcs *foo( . .) B TapaMeTpax x Uy COOTBET-
cTBeHHO. Kpome Toro, *foo(. . ) Bo3BpalaeT 3HaueHue 42 Ha CTOPOHY
BBI30OBA.

N 3pech Mbl BUIMM OTJINYHME B BBI3OBE TeHEpPATOpa 110 CPaBHEHUIO
¢ HopMaTbHOU hyHKIIMEH. KoHeuHo, 3ammch foo(6,7) BBITIIANT 3HA-
KOMO, HO IIPU 9TOM reHepatop *foo(..) elle He 3aIllyCTUJICS, KaK 9TO
6b110 OBl ¢ OOBIYHOI (DYHKITHET.

BumecTo aTOr0 MbI co3/1aeM 00bEKT-umepamop JJist yIpasJaeHus reHe-
paTopoM *foo(..) U IpUcBauBaeM ero rnepemMeHHoi it. ITocse aToro
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BBI3BIBAETCS METOJ] it.next(), KOTOPBII MPUKa3bIBAET TEHEPATOPY
*£00(..) MEPEMECTUTHCS OT TEKYIIEH MO3UINUN JTUOO 0 CIIeAyIoNIei
1mo3uuu yield, 60 10 KOHIIa reHepaTtopa.

PesysibratoM BbI30Ba next ( . . ) IBJISIETCst 00EKT CO CBOWCTBOM value,
KOTOPOE COJIEP’KUT 3HAUeHKe, Bo3BpalleHHOoe *foo(. . ). FIHaue roBops,
yield IpUBOAUT K Ieperade 3HaAYEHUS reHepaToOpoOM B cepeiluHe ero
BBIMIOJIHEHUS — YTO-TO BPOJi€ IPOMEKYTOUYHOTO return.

V1 cHOBa HEOYEBUIHO, 3a4€M HY KEH JOMOJTHUTENbHBIN 00bEKT-1Te-
paTop AJs yupaBjieHus reHepaTopoM. Mbl gobepeMes 10 9TOTo,
s 0b6ewaio.

MNepenaua coobweHn Npu uTepaymax

Teneparopnl 1oJsiy4aloT apryMeHTbl 1 MOTYT BO3BpalllaTh 3HAYEHUS,
HO CYIIEeCTBYET ele 6ojiee MOIHBIN 1 yI00HbI MEXaHU3M Tiepeaadi
coo01mennit BBO/Ia/BBIBOJIA C UCTIOJIB30BaHNEM yield 1 next(..).

[Tpumep:
function *foo(x) {
var y = x * (yield);

return y;

¥
var it = foo( 6 );

// 3anyctutb “foo(..)"
it.next();

var res = it.next( 7 );

res.value; // 42

Crauasa 3HaUeHNE 6 TIepe/laeTcs B mapaMeTpe x. 3aTeM BbI3bIBAETCS
MeTOJ it.next(), KOTOPBIH 3amycKkaet *foo(. . ).

BuyTpu *foo(. .) HaunHaeTcst 06pabOTKA KOMAHBI vary = X . ., HO TYT
JKe BCTpedaeTcsl BIpaskeHue yield. B aToil Touke BbInosiHeHe *foo(. . )
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MIPUOCTAHABAWBAETCS (B cepeimHe KOMAH/Ibl TPUCBANBAHUA! ), a BbI-
3BIBAOIINN KOJ (PaKTUIECKU MOJIKEH TMPEOCTAaBUTh Pe3YJIbTaT s
BbIpaKeHUs yield. BbI3oB MeTo/a it.next( 7 ) mepegaeT 3HaUEHUE 7
006paTHO Kak pe3yJabraT IIPUOCTaHOBJIEHHOTO BbIpaskeHU yield.

WNrax, Ha aTofi cragum KoMaH/1a TprcBanBaHns (GaKTHIECKN TPUHU-
MaeT BUJ var y = 6 * 7. Teniepb return y Bo3BpalaeT 3Ha4eHne 42 KaK
pesyJibTar BeI3oBa it.next( 7).

O6paTuTe BHUMaHKUE HA OAUH OYEHDb BaKHBII MOMEHT, JIEFKO cOuBa-
IOTIIIT C TOJIKY JiaKe OTBITHBIX Pa3pabOTYNKOB JS: B 3aBUCUMOCTH OT
TOUKU 3PEHUST MEXKIY BbI30BaMU yield 1 next(..) MOXKET CYIIECTBO-
BaTh HECOOTBETCTBHE. B 06111eM c1yyae KOJMYECTBO BBI30BOB next (. . )
Ha 1 6oJiblile KOJIMYecTBa KOMaH/ yield — B IipeblayiieM pparMmenTe
COJIEP’KUTCA OJIHA KOMaH/Ia yield 1 /iBa BbI30Ba next(..).

Otkyna Gepercst pacxoxaeHue?

[lepBoiil BBI30B next(..) Bcerja 3alryCcKaeT reHepaTop W BBITIOJTHSIET
€ro /IO TepBOro yield. BTopoii BBI30B next(..) BBIIOJHSIET TIEPBOE
MPUOCTAHOBJIEHHOE BBhIpaskeHue yield, TPETHI BBI30OB next(..) BBI-
MOJIHSET BTOPOE BBIpaskeHne yield, U T. .

ABa Bonpoca

Ha camom Jesie Cy6"beKTI/IBHO€ HaJm4ure i OTCYTCTBUE PACXOK/IEHU A
3aBUCUT OT TOT'O, O KAKOM KO/I€ BbI I[YMA€TE B IIEPBYIO OUE€PE/b.

BosbpmeMm TosBKO KO/l reHeparopa

var y = x * (yield);
return y;

Ilepsoe BxosxeHME yield, 110 CyTH, 3a/1a€T BOIpoc: «Kakoe 3nauenme
1 JIOJKEH IMOJICTaBUTh CIO1a?»

Kro momken oTBeTUTD Ha 3TOT BotIpoc? YUTo K, nepewiil BHI3OB next ()
ysKe OBLIT BBITTOJHEH JIJIsI TOTO, YTOOBI IPUBECTU TEHEPATOP B ATY TOY-
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KY, IO3TOMY OY€BHUJIHO, YTO OH HE MOJKET JIaTh OTBET. TakuM 00pasomM,
Ha BOITPOC, MTOCTaBJIEHHBIN TIEPBbIM yield, OJKEH OTBETUTH 8MOPOL
BbI3OB next(..).

Ho naBaiite momeHnsiem ToukKy 3peHus. BarisgHeM Ha mpoucxoadiiee
He C TOUKU 3pEHUs TeEHEPATOPA, a C TOUKHU 3PEHUs UTepPaTopa.

Y100bI JOJKHBIM 00Pa3oM TIPOAEMOHCTPUPOBATH 9Ty TOUKY 3PEHMS,
HEOOXOIMMO OOBSICHUTD, YTO COOOIIEHHSI MOTYT IepeaBaThesi B 000-
X HalpaBJIeHUAX: yield .. KaK BbIPAKEHUE MOJKET OTIIPABJIATH CO-
OOIIeH 1S B OTBET Ha BBISOBBI next (.. ), anext(..) MOKET OTIIPABJIATH
3HAYEHUsI IPUOCTAHOBJIEHHOMY BbIPasKeHMIO yield. PaccMoTpum aTy
caerka MOAM(pUIIMPOBAHHYIO BEPCUIO KOA:

function *foo(x) {

var y = x * (yield "Hello"); // <-- BO3BpawaeT 3HayeHue!
return y;

var it = foo( 6 );

var res = it.next(); // nepBebiii Bbi3oB “next() , Hu4Yero
// He nepepaeTtcsa

res.value; // "Hello"

res = it.next( 7 ); // nepepaTtb "7 oxupawwemy "yield®

res.value; // 42

yield .. B coueTaHUU C next(..) oOpa3yeT ABYCTOPOHHIOK CHCTEMY
repeziauu COOOIIEHNI 80 8peMsL BLINOIHEHUSL 2eHEPAMOPA.

Wtak, TOCMOTPUM TOJIEKO Ha KOJ UMepamopa.

var res = it.next(); // nepBebiii Bbi3oB “next() , Hu4ero
// He nepepnaetcsa

res.value; // "Hello"

res = it.next( 7 ); // nepepaTtb "7 oxupawwemy "yield®

res.value; // 42
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Mpy nepBoM BbI30Be next() 3HayeHWe He nepefaeTcs, U 3TO
[JenaeTcs HaMepeHHO. ToMbKO NPUOCTaHOB/IEHHas KoMaHaa yield
MOXET NOJTyYnTb TaKOe 3HaYeHve, nepeaaHHoe next(..), a B Ha-
yasne BbINOMHEHNS reHepaTopa Npu NepBOM BbI30Be next () ele
HET MPUOCTAHOBJIEHHOW KOMaH/bl yield, koTopas 6bl MpUHSNA
Takoe 3HayeHue. Cneuundurkaums n Bce Noaaepxusalolime ee
6pay3epbl NpoCcTo oTHpackIBatoT BCe, YTO ObIN0 NepefaHo nepso-
My BbI30BY next (). Bce paBHO nepeaaBaTb 3TO 3HAaUYEHWNE He pe-
KOMEHZYeTCsl, Tak KaK Bbl (hakTUUECKM CO3aeTe KO, KOTOPbIi
He3aMeTHO UrHopupyeT OWKB0oYHOE YCIoBME, @ 3TO YCIIOXKHSAET
€ro noHuMMaHue. Bceraa HauMHaliTe reHepaTop C Bbi30Ba next ()
6e3 apryMeHTOB.

[TepBbIii BbI30B next () (KOTOPOMY HUUETO He IiepefiaeTcs ) (pakThiecKu
sadaem eonpoc: «Kakoe ciedyroujee 3navuenne remepatop *foo(. .)
TIpeIoCTaBUT MHe?» I KTo oTBeTHT Ha 3TOT Bompoc? [lepBoe BhIpa-
JKenue yield "hello".

Bunute? 3nech HUKaKUX pacXoKIeHUI HET.

B 3aBucumocTu ot TOTO, KTO, 1O BallieMy MHEHUIO, 33/1aeT BOIMPOC,
pacxosKeHne MeK1y BbI3oBaMu yield 1 next(..) MOKET CYyIIE€CTBO-
BaTh, @ MOKET 1 HE CYyIECTBOBATD.

[Toronure! Bee paBHO cylecTByeT OJUH JUITHUN BBI30B next() 10
CPaBHEHUIO C KOJUYECTBOM KOMaH[ yield. VTak, mocaeHull BbI3OB
it.next(7) cHOBA 33Jla€T BOIIPOC O TOM, KaKoe cJie/yiollee 3HaUYeHe
npousBezieT revepatop. Ho koman/ yield, KoTopble ObI MOTJIN JIaTh
OTBET, He OCTAJIOCh. KTO Jke OTBETUT Ha 3TOT BOIIPOC?

Komannga return!

A ecyu B BaieM TeHepaTope OTCYTCTBYET return (B TeHepaTOPax aTa
KOMaH/1a AiBJisieTcst He boJiee 00s13aTesIbHOI, YeM B 00bIYHBIX (DYHKITH-
gX), BCET/Ia OCTaeTcsl HessBHAs /TIpefilioiaraeMas KoMaHa return;
(To ecTb return undefined;). OHa 1aCT OTBET IO YMOJYaHUIO HA BO-
IPOC, TTIOCTABJIEHHBIN MTOCJIE/IHIM BBI3OBOM it.next(7).
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ITOT MEXaHW3M BOITPOCOB U OTBETOB — IABYCTOPOHHSIS TIepeiada co-
obuienuii yield unext(. . ) — Z0CTATOYHO MOILEH, HO Ha IIEPBBLI B3TJI
COBEPIIIEHHO HE OUYEBUIHO, KAK 9TH MEXaHU3MBbI CBSI3aHbI C ACUHXPOH-
HBIM YIIPaBJEHUEM ITPOrpaMMHOI JIoTuKo. CKOpPO Bbl 3TO y3HaeTe!

MHO)XeCcTBeHHble UTepaTopbl

CuHTaKCcHC MOXKET CO3/IaTh BIleYaTAeHUe, YTO MPU UCIIOJTb30BAHIHT
nuTepaTopa i yIpaBIeHns TeHepaTOPOM BbI yTIPaBJIgeTe HeTOCPes-
CTBEHHO 00bsIBIIEHHON (hyHKIHEH-TernepaTopom. OIHAKO CYIIeCTBY-
€T OJIMH HIOAHC, KOTOPBIH JIETKO YIYCTUTDh U3 BUIY: KaXKABIA pas,
KOT/Ia BBI CO3/Ia€Te UTEPATOP, BB HESABHO CO3/IaeTe HK3EMILISAP TeHe-
paTopa, KOTOPBIM TOT UTEPATOP OYAET YIIPABIISTS.

Hecxkoubko IK3EMILJIAPOB OAHOI'O reHeEpaTopa MOI'yT pa6OTaTI) O/IHO-
BPEMEHHO U /laKe BSaI/IMOlIefICTBOBaTb APpYyTr C Apyrom:

function *foo() {
var x = yield 2;
Z++;
var y = yield (x * z);
console.log( x, ¥y, z );

}
var z = 1;
var itl = foo();
var it2 = foo();
var vall = itl.next().value; // 2 <-- yield 2
var val2 = it2.next().value; // 2 <-- yield 2
vall = itl.next( val2 * 10 ).value; // 40 <-- x:20, z:2
val2 = it2.next( vall * 5 ).value; // 600 <-- x:200, z:3
itl.next( val2 / 2 ); // y:300
// 20 300 3
it2.next( vall / 4 ); // y:10

// 200 10 3
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Yallle BCEro HECKOMbKO NapasniesibHo paboTatoLmMx SK3EMMISPOB
O[IHOrO reHepaTopa UCMONb3YOTCS He A/1st TaKMX B3aMMOAENCTBUN,
a Ans Npou3BOACTBA FreHepaToOpoM COBCTBEHHLIX 3HaYeHUI 6e3
BBOZA (BO3MOXHO, M3 HEKOTOPOro HE3aBMCMMO MOAKIOYEHHOMO
pecypca). Mpon3BoACTBO 3HaYeHuii 6onee NoapobHO paccMaTpu-
BAETCA B CrieAyloleM pasaerne.

Kpartkuii 0630p IpOUCXOASIIUX COOBITHI:

1. O6aaksemiuIsipa *foo( ) 3amycKaroTcst oqHOBpeMeHHo. Criemytorne
BBI3OBBI next () TOJyJalOT 3HaYeHne 2 OT KOMaH yield 2 COOT-
BETCTBEHHO.

2. val2 * 10 jjaet 2 * 10; 3HaYEHUE [IEPEIAETCS [IEPBOMY IK3EMILISIPY
reHepaTopa itl, Tak 4TO x MOJIyYaeT 3HAUeHUe 20. z YBEJTMUNBAET-
Cs1 0T 1 JI0 2, TIOCJIE YETO 20 * 2 BhIJIAeTCsl KOMaH/01 yield, u B pe-
3yJibTaTe vall MPUCBAMBAETCST 3HAYEHUE 40.

3. vall * 5 faeT 40 * 5; 3HAUEHUe TepelaeTCcsl BTOPOMY 9K3eMILISIPY
refeparopa it2, Tak 4To x IOJy4JaeT 3HaUYeHUe 200. z CHOBA YBeJIH-
YUBAETCS OT 2 0 3, IIOCJIE YETr0 200 * 3 BhIIAETCS KOMaHI0N yield,
1 B pe3yJibTaTe val2 IIpucBanBaeTCs 3HAUYCHUE 600.

4. val2 / 2 laeT 600 * 2; 3HaYeHUeE MePEeIaeTCs TIEPBOMY 9K3eMILISPY
reHeparopa itl, Tak 4To y moxyJaet 3HaueHue 300. [locie aToro BHI-
BOJIATCS 3HAUCHWS 20 300 3 J1J1s TIePEMEHHBIX X y Z COOTBETCTBEHHO.

5. vall / 4 jaeT 40 * 2; 3HAUEHUE TTEPEAETCS BTOPOMY IK3EMILIISIPY
regeparopa it2, Tak 4To y noJydaeT 3HadeHue 10. Ilocsae atoro
BBIBOJSTCS 3HAYCHU 200 10 3 JJId IIePEMEHHBIX X y z COOTBET-
CTBEHHO.

ITO IOBOJIHHO 3a0aBHbIIT TIPUMED, KOTOPBIN CTOUT KaK CJIeLyeT 00/Ly-
MaTh. A BaM yIaJI0Ch TPABUIBHO MOHATH, UTO 371eCh MTPOUCXOAUT?

YepenoBaHue

Bcenomuure caenytonuii ciieHapuii U3 pasjedia « BoiosiHeHue 110 3a-
BepIIeHNs» TIaBhI 1:
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var a = 1;
var b = 2;

function foo() {

a++;
b=>b% a;
a=>b+ 3;

b

function bar() {
b--;
a =8+ b;
b=a*2;

}

KoneuHo, ¢ HopMasibHBIMU (DYHKIUIMU J S 160 CHaYa/1a MOJTHOCTHIO
BBITIOJIHATCA foo (), MO0 cHadYasa TOJHOCTBIO BBIIOJHNATCA bar (), HO
OT/eJIbHble KOMaH/(bl foo() HE CMOIYT YepeAoBaThCs ¢ KOMaHaMu
bar(). Takum 06pa3om, B 9Toi TporpaMMe BO3MOKHBI TOJIBKO Ba

pesyJibraTa.

OmHaKo ¢ reHepaTopaMu BO3MOKHO uepeoBanve (1 aKe B CepenHe

Komanm!):
var a = 1;
var b = 2;

function *foo() {

a++;
yield;
b=>b*a;
a = (yield b) + 3;
}
function *bar() {
b--;
yield;
a = (yield 8) + b;
b =a * (yield 2);
}

B 3aBucumoct# OT OTHOCUTETBHOTO MOPSIIKA BBI3OBA UMeEpamopos,
YIIpaBIdgiomuXx *foo() 1 *bar (), HpUBeLeHHAA IIPOrPaMMa MOKET BbI-
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7aTh HECKOJIBKO PAa3HBIX pe3yabraTtoB. MHade roBops, MBI MOKeM
MPOZIEMOHCTPUPOBATD (XOTS M HECKOJIBKO MICKYCCTBEHHO) TEOPeTHYe-
CKO€ MHOTOTIOTOYHOE COCTOSIHUE TOHKHU, PACCMOTPEHHOH B riase 1,
MOCPEJICTBOM UYepPe/IOBaHUS UTEPAINH JABYX T€HEPATOPOB C OJHUMU
OOIMMU TTEPEMEHHBIMMU.,

Haumnewm co BcrmomorarensHoi hyHKINH step(. . ), KOTOpask yIIpaBJIs-
€T UTEPATOPOM:

function step(gen) {
var it = gen();
var last;
return function() {
// Kakoe 6bl 3Ha4yeHWe HU 6bIO BblAaHO “yield’,
// NpocTo BepHyTb ero B cneaywwuit pas!
last = it.next( last ).value;

}s

step(..) MHUIUAIU3UPYET FeHePaTop AJIA CO3LAHUS €0 umepamopa,
a 3aTeM BO3BpallaeT YHKINIO, KOTOpas PU BbI30BE MPOJABUTAET
umepamop Ha onuH mar. Kpome Toro, panee repeianaoe yield 3Have-
HUe BO3BpalllaeTcss 06paTHO Ha cieaytoiieM mare. Takum o6pasom,
yield 8 gaer mpocTo 8, a yield b gaer b (kakuM Obl OHO HU OBLIO B MO-
MEHT yield).

A Tereph IPOCTO JIJI MHTEPeca HEMHOTO MO3KCIIEPUMEHTHUPYEM, UTO-
Ob1 moHabTI01aTh 32 3((HEKTOM YepeoBaHusT Pa3HbIX (HParMeHTOB
*foo() 1 *bar (). HauHem co ckyuHOro 6a30BOro ciaydas, Ipr KOTOPOM
*foo() rapaHTUPOBAHHO 3aBepIIaeTcs 10 *bar () (kak 6110 B r1aBe 1):

// obs3aTenbHo cbpocuTb “a u b’

a =1;
b = 2;
var sl = step( foo );
var s2 = step( bar );

// CHaYana nNonHoCTbW 3aBepuuTb ~ *foo()"
s10);
s10);
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s1();

// Tenepb 3anycTuTb *bar()"
s2();
s2();
s2();
s2();

console.log( a, b ); // 11 22

B pesysibrare nosryuaem 11 u 22, Kak U B Bepcuu u3 riasbl 1. Terepn
M3MEHUM TTOPSIOK YepeI0OBaHMSA 1 TOCMOTPHM, KaK 9TO MOBIUAET HA
WTOTOBBIE 3HAUEHUS a U b:

// obszaTenbHo cbpocutb "a u b’
a=1;
b = 2;

var sl = step( foo );
var s2 = step( bar );

s2(); // b--;

s2(); // yield 8

s1(); /] at++;

s2(); // a =8+ b;
// yield 2

s1(); // b =Db * a;
// yield b

s1(); // a =Db + 3;

s2(); // b =a*2;

Ho nipeskie ueM 51 cooBIILy PE3YJIBTaThl, CMOKETE JIK BbI CAMOCTOSATE b=
HO OIpPEeJIeSINTh 3HAUeHUST a U b TIocse 3Tol rnporpammbl? U He moji-
TJIAABIBATE!

console.log( a, b ); // 12 18

YnpaxxHeHue Ans yutaTensi: nonpobyinte onpeaenuTb, CKOSIbKO
LPyrux KOMOUHaLMIA pe3ynbTaToB MOXHO MOJTyUYUTb MPU U3MEHEHUM
nopsaka Bbi3oBoB s1() 1 s2(). He 3abyabTe, 4to B NporpamMme
BCerAa A0/HKHbI MPUCYTCTBOBaTb TPU BbI30Ba s1() U YETbIPE Bbl-
30Ba s2( ). YT06bl MOHSATH MOYEMY, BCMIOMHUTE NPUBEAEHHOE BbILLE
obcyxaeHne CoOOTBETCTBMS BbI30BOB next () C yield.
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He cnemyer HamepeHHO cO3/1aBaTh Makoi yPOBEHbD Ty TAHUIIBI C Yepe-
JIOBaHUEM — TIOHSITh TAaKOU KO/l HeBepOSATHO TPyAHO. Ho aTo mHTEpec-
HOE U [MOYYUTEJIHHOE YIIPAKHEHNE [IOMOKET JIyUIlie TIOHATh, KaK He-
CKOJIBKO TEHEPATOPOB MOTYT HapaJljie/ibHO paboTarh B OJHOI 001I1eit
006J1aCTH BUAUMOCTH, TIOTOMY YTO B HEKOTOPBIX CHUTYAIUsIX 9Ta BO3-
MOKHOCTb MOKET OKa3aThCsI BECbMa I10JI€3HOIM.

[TapasiesibHOE BBITIOJTHEHUE TeHepaTOpoB GoJiee MoApoOHO paccMma-
TpuBaetcs B paszene «llapajmenpHoe BBITIOJHEHNE TEHEPATOPOBY
9TOM TJIABLL.

FeHepupoBaHMe 3HAYEHUM

B nipenbinyiiem pasjese yIioMUHAJIOCh HUHTEPECHOE TIPUMEHEHUE Te-
HEpaToOpOB JJIs TPOU3BOICTBA 3HAUEHUI. DTO HE OCHOBHAS TeMa Ha-
CTOSIIIEN TJIaBbI, HO OBLIO ObI HEMTPABUIBHO HE PACCMOTPETH OCHOBHbIE
BO3MOKHOCTH, OCOOEHHO €CJIU YY€ECTh, YTO OT ITOTO CIIEHAPHUST HC-
MOJIb30BAHUS TIPOUCXO/IUT CAM TEPMUH «2€HEPamops .

Ceifyac MBI HEHAIOJITO OTBICUEMCS Ha TEMY UMepamopos, Ho TTOTOM
BEPHEMCST K TOMY, KaK OHU CBSI3aHBI C TEHEPATOPAMU U KaK WCITOB30-
BaTh TEHEPATOP JITIST 2EHEPUPOBAHUS SHATEHUTH.

MpousBoauTenun U UTepaTopbl

[IpencraBbre, YTO BB CO3/Ia€TE CEPUIO 3HAYEHUIT, B KOTOPOI KasK10€e
3HAUEHUE CBSI3aHO OIPe/IeJIeHHBIM OTHOIIEHUEM C ITPE/IBILY UM 3Ha-
gerreM. [[J1s1 5TOTO BaM TIOHa00UTCS IPOU3BOUTEND C COCTOSTHUEM
(stateful producer), KoTopblii 3arOMUHAET TTOC/IEHEE BBIIAHHOE UM
3HAUYEHUE.

Takue KOHIENIIUHY MOKHO TPUBUAIBHO BBIPA3UTH C UCIIOJIb30BAHUEM
3aMbIKAHNT:

var gimmeSomething = (function(){
var nextVal;
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return function(){

if (nextVal === undefined) {
nextVal = 1;
}
else {
nextVal = (3 * nextVal) + 6;
}
return nextVal;
¥
HO;
gimmeSomething(); // 1
gimmeSomething(); // 9
gimmeSomething(); // 33
gimmeSomething(); // 105

B03MOXHO, Norvka BbluMcieHns nextVal 34€Cb HECKOBKO Yrpo-
LLleHa, HO Ha KOHLEeNTyasbHOM YPOBHE Cliefylollee 3HadyeHue
(To ecTb nextVal) He AOMHKHO BbIYMCIATLCS A0 CIEAYIOLLErO Bbi-
30Ba gimmeSomething(), NOCKO/bKY B 06LIEM Clyyae Takas
ApPXMTEKTYPa MOXET MPUBECTU K YTEUKE PECYPCOB AJISi MPOU3BO-
AUTENei 3HaUYeHNIM, HaXOASALLMXCS B J0SIFTOCPOYHOM XPaHEHUM UMK
60s1ee orpaHNYeHHbIX MO pecypcam, Yem 0BblUHbIE YMCHa.

[enepupoBanme MpON3BOILHBIX YNCIOBBIX PSIOB — HE CAMBIN Peasin-
ctuaHbI mpuMep. Ho uTo, eci BbI TeHepupyeTe 3aliCh 10 UCTOYHU-
Ky maHHbIX? Ko/ ocTaHeTcs MpakTUYecK TAKUM JKe.

Ha camowm jieste aTa 3aj1a4a sIBJISIETCS] UPE3BbIYANIHO PACIIPOCTPAHEH-
HbBIM TIATTEPHOM MTPOEKTUPOBAHMUST, KOTOPBIN OOBIYHO PEIIAETCS TIPH
IIOMOIILY UTepaTopoB. MTepaTop npegocTaBisieT YeTKO OlpesieieH-
HBII uHTEpdEiic 11 Iepebopa cepuil 3HaAY€HWI OT TPOU3BOIUTEIS.
JS-unrepdeiic ms nTepatopos, Kak u B GOIBITHHCTBE SI3BIKOB, OCHO-
BaH Ha BBI30BE next () KaKIbIH pa3, KOT/A BB XOTUTE MOJIYIUThH CJie-
Aylollee 3HaueHue OT IIPOU3BOLUTEIsL.

MBI MOJKEM peasin30BaTh CTaHAAPTHBIN MHTEPdEic NTEPATOPOB JIJIs
MIPOU3BOIUTEIST YUCIOBBIX PSI/IOB U3 PUBEICHHOTO TPUMEPA:
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var something = (function(){
var nextVal;

return {
// Heobxoaumo AnAa uuknos ~for..of"
[Symbol.iterator]: function(){ return this; },

// MeTop CTaHBApTHOro WHTepdeiica uTepaTopoBs
next: function(){

if (nextVal === undefined) {
nextVal = 1;
}
else {
nextVal = (3 * nextVal) + 6;
}
return { done:false, value:nextVal };
}
¥
HO;
something.next().value; // 1
something.next().value; // 9
something.next().value; // 33
something.next().value; // 105

CTouT 06BSICHWTD, 4151 YEero Hy>XKHa YacTb [Symbol.iterator]: ..
BO (hparMeHTe koaa u3 pasgena «UTepupyemble 06BHEKTLI» 3TON
rnaebl. C TOYKM 3pPEHUSI CMHTAKCUCA 34eCb 3a[1e/iCTBOBaHbI ABe
BO3MOXHOCTU ES6. BO-nepBblX, CUHTAKCUC [ .. ] Ha3blBaeTcs
«BbIYMC/ISIEMbIM MMEHEM CBOMCTBa». DTOT MEXAHU3M MO3BOJSET
3afaTb B onpeaeneHMn obbeKTHOro iMTepana BblpaXkeHne u uc-
Nnosib30BaTh pe3ysibTaT 3TOr0 BblPaXKEHMsI Kak UMsi CBOWCTBa. Bo-
BTOpbIX, Symbol.iterator — 04HO U3 NpeaonpeaeneHHbIX 3Ha-
yeHui Symbol B ES6.

Bbi30B next () Bo3BpaIaer 00bEKT ¢ ABYMSs CBOICTBaMU: done — 3Ha-
yeHIe boolean, 0003HAYAIOIIEE CTATYC 3aBEPIIEHNSI HTEPATOPA, a value
COJIEP/KUT 3HAYEHNE UTEPAIUH.

B ES6 Takxe ObL1 go6aBied MUK for. .of, KOTOPBIA 03HAYAET, YTO
CTaHJAPTHBIN UTEPATOP MOXKET aBTOMATUYECKH MCIIOJIb30BAThCS CO
BCTPOEHHBIM CUHTAKCHCOM LUKJIA:



[eHepupoBaHMe 3HaueHwii 179

for (var v of something) {
console.log( v );

// UMKN He JonxeH paboTaTb 6eCKOHeYHOo!
if (v > 500) {
break;

¥
// 1 9 33 105 321 969

Tak kak Haw wuTtepaTtop something Bceraa BO3BpauaeT
done:false, 3TOT UMK for. .of 6yAeT BbINONHATLCA HECKOHEY-
HO; MO 3TOW NpUYMHE B Hero 6bina BKIOUEHa YC/IOBHAsi KOMaHaa
break. beckoHeuHble nTepaTopbl — COBEPLIEHHO HOpPMasbHOE
SIBfIEHME, HO TaKXXe BO3MOXHbl CUTyauuu, B KOTOPbIX UTepaTop
nepebupaeT KOHeYHbI Habop 3HaYeHWi U B KOHEYHOM UTOre BO3-
BpallaeT done:true.

[wux for. .of aBTOMAaTUYECKH BBI3BIBAET next () I KK IO UTepaIium
(oH He mepenaeT HUKAKUE 3HAUYEHUS next()) U aBTOMATUYECKH 3a-
BepIIAETCS IIPU MOJyYeHUH done:true. DTO JOCTATOUHO yA00HO s
niepebopa HaGOPOB JJAHHBIX.

KoneuHo, MOJKHO BPYUYHYIO OPraHU30BaTh 1epebop Mo UTepaTopam,
BBI3BIBAs next() W MPOBepsst yCIOBUeE done:true NI IPUHATUS Pe-
IIIEHNST O 3aBEPIIEHNN:

for (
var ret;
(ret = something.next()) && !ret.done;

) A

console.log( ret.value );

// UMKN He JonxeH paboTaTb 6eCKOHeYHOo!
if (ret.value > 500) {
break;

¥
// 19 33 105 321 969
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be3ycnoBHo, pyyHas peanusaums for HaMHOroO ypoa/vMBee CUH-
Takcuca ES6 for. .of, HO Yy Hee eCTb OAHO MpenMyLIEeCTBO: OHa
No3BONSIET NPU HEO6XOAMMOCTU NMepefaBaTb 3HAYEHMS BbI30BaM
next(..).

Kpome cosmanust coOCTBEHHBIX umepamopos, MHOTHE BCTPOEHHbIE
CTPYKTYPHI TaHHbIX |S (110 cocTosamio ESG), Hampumep MaccuBHI,
TaK)Ke UMETOT Umepamopsvl 10 yMOTIAHHIO:

var a = [1,3,5,7,9];

for (var v of a) {
console.log( v );

¥
// 13579

L[I/IKJI for..of 3amnpalimnBaeTr Yy MacCCHuBa a €TI0 umepamop u aBToMaTu-
YECKU HCITIOJIb3YET €TI0 JIA Hepe6opa 3HAYEeHUN a.

OTO MOXET MOKa3aTbCsA CTPaHHbIM ynylieHneM ES6, Ho 0bbiuHble
06beKTbl HAMEPEHHO HE UMEKDT UTepaTopa Mo YMONYaHuto (KOTo-
pbli UMeeTCsl Y MaccvBOB). MpUUMHBI Takoro pelueHust rnybxe,
4yeM MOXHO 6b1510 6bl 06BACHUTL 3aeCkb. ECnin BCe, YTO BaM HyX-
HO, — 3T0 nepebop CBOWCTB 06bekTa (6e3 KOHKPETHBIX FrapaHTHi
ynopsiaoveHust), To MeToa Object. keys(. . ) BO3BpallaeT Maccus,
KOTOpbI MOXET UCMONb30BaThCs B hopMe for (var k of Object.
keys(obj)) { ... Takoy umkn for. .of no ko4YaM obbekTa byaet
aHanornyeH umkny for..in, He cyuTag TOro, 4YTo Object.
keys(..) He BK/IOYAET CBOWCTBA M3 Lienodku [[Prototype]],
a for..in uXx BKJOYaeET.

UTepupyembie 06beKTbI

OO6beKT something B HallleM IPUMEPE HA3bIBACTCS UMEPAMOPOM, TI0-
CKOJIbKY B ero mHTepdeiic BXoauT MeTof next(). C aTUM MOHITHEM
TECHO CBSI3aH TEPMUH Umepupyemolii 00exm — 310 0ObEKT, COepKa-
U umepamop, KOTOPBIN MOJKET UCIIOJIb30BATHCS 115 Tlepedopa ero
3HAUYCHUI.
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B ES6 s nosyyenust umepamopa umepupyemviii 00sekm 10JKeH
cojiepKaTh (YHKIIUIO, MMSI KOTOPOI 33/1a€TCsT CIEIMAIbHBIM CMBO-
gudeckuM 3HaueHreM ES6 Symbol. iterator. [Ipu BbI3oBe aTa hyHKITISA
Bo3Bpaiaer umepamop. OObIUHO KaxK bl BLI30B A0JIKEH BO3BPALIaTh
HOBBII umepamop, XOTs 5T0 1 He 00513aTeJIbHO.

a B TIpe/IbIIy1IIeM (DparMenTe SIBIIsieTcst umepupyemvimn obsexmom. Lk
for..of aBTOMaTH4YeCKH BBI3BIBACT CBOIO (DYHKIINIO Symbol.iterator
151 KOHCTPYUPOBaHust umepamopa. Ho xoneuno, Bbl Takxe MoKeTe
BBI3BATH (DYHKIIUIO BPYYHYIO W UCIIOJIb30BATH BO3BPAIEHHBIN €10
umepamop:

var a = [1,3,5,7,9];
var it = a[Symbol.iterator]();

it.next().value; // 1
it.next().value; // 3
it.next().value; // 5

B nipenbimyiieM JIMCTUHTE ¢ OIpe/iesieHeM something BBl MOTJIM 3a-
METHUTD CTEAYIONIYIO CTPOKY:

[Symbol.iterator]: function(){ return this; }

ITOT MaJIEHbKUH, HO 3aITyTaHHBIHN (hparMeHT KOia /ieTaeT 3HaueHue
something — uHTEpdEiic umepamopa something — umepupyemvim 06s-
€KmoM; B Pe3yJIbTaTe something CTAHOBUTCST KaK umepupyemvim 00o-
exmom, Tak u umepamopom. [locsie aToro something nepenaercs UKy
for..of:

for (var v of something) {

}

ITuk for. .of OXKIIAET, YTO something SABISETCS UTEPUPYEMbBIM 0OD-
€KTOM, TT03TOMY OH HaXOJUT U BBI3bIBAET €ro PyHKIUIO Symbol.
iterator. Mbl onpeaesnuiu a1y (GyHKIHIO, 4TOOBI OHA MTPOCTO BO3-
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BpaTuJia this, I09TOMY OHA BO3BpaIllaeT caMa cebs1, 0 ueM LUK for. .
of JTa’ke He MOJ103PEBaET.

UTepaTopbl reHepaTopoB

A teriepb 0OpaTHMCST K TEHEPATOPaM B KOHTEKCTe umepamopos. leHe-
paTop MOXKET PacCMaTPUBATHCS KaK IPOU3BOIUTEb 3HAYEHUT, KOTO-
pble U3BJIEKAIOTCS 110 OHOMY 4Yepe3 BBI30BHI next () mHTepdeiica
urepatopa. TakuM 06pa3om, cam rerepaTop (HOpMabHO HE SIBIISIETCSE
UTEPUPYEMBIM 0OBEKTOM, XOTS M OY€Hb IIOXOK Ha HEr0 — IIPU BbI-
TTOJTHEHUY TeHepaTopa BB TIOJYUNTE UTEPATOP:

function *foo(){ .. }

var it = foo();

MbI MOKEM pean30BaTh MPOU3BOAUTENST OECKOHEUHBIX YHCIOBBIX
psiioB something (cM. BbIlE) Ha Ga3e TeHEpaTOpa:

function *something() {
var nextVal;

while (true) {
if (nextval ==

= undefined) {
nextVal = 1;

}
else {

nextVal = (3 * nextVal) + 6;
}

yield nextVal;

O6bIYHO UMKl while. .true KpalHe He peKOMEHAYETCS BKIIO-
YyaTb B peasibHble NPOrpaMMbl, MO KpanHel Mepe ec/in OHWU He
coaepXxat KoMaHabl break nam return, Tak Kak 3TOT UMk byaeT
BbIMOJSTHATLCS CMHXPOHHO M MOSIHOCTLIO 3a6M0KMpyYEeT Mosb30Ba-
TenbCKknii MHTepdelic 6pay3epa. OAHaKO B reHepaTope Takom LMK
BMoJiHe AOMyCTUM, €C/IM OH COAEPXKMUT yield, MOCKONbKY reHepa-
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Top OyZeT NpuoCTaHaBNMBATLCS MPU KaXAoW uTepaummn u Bo3-
BpalLaTb yrpaBneHne OCHOBHOWM NporpamMMe u/unmn odyepeam LyK-
na cobbITWIn. YNPOLLEHHO FOBOpS, «reHepaTopbl BO3BpaLLaloT
KOHCTpYKUMIO while. .true B nporpaMmmpoBaHue JS!»

Tak HamHOTO a7I€TanTHEE U TpoIe, BepHo? Tak Kak renepaTop mpu-
OCTaHaBJIMBAETCS TIPU KaKIOM yield, coctostue (001acTh BUMMO-
cTN) QYHKIIUN *something() cOXpaHsIeTCs, a CIeI0BaTeNbHO, OTIAIA-
eT HeOOXOMMOCTD B MAGIOHHOM KOJIE 3aMbIKAHUH IS COXPAHEHIST
COCTOSTHNA TTePEMEHHON MEK/Iy BBI30BAMH.

Koz He TosbKo ynporaercs (HaMm He HyKHO CO31aBaTh COOCTBEHHbII
unTepdeiic nTeparopa), OH CTaHOBUTCS GOJI€E JTOTUYHBIM, TIOTOMY YTO
oH GoJiee YETKO BbIpaskaeT HaMepeHus Iporpammucra. Hanpumep,
IUKJI while..true COOOIIAET, YTO TEHEPATOP A0JKEH paboTaTh Hec-
KOHEYHO — MPOOJIKATH TeHEPUPOBATH 3HAYEHUS, TIOKA MbI TIPO/I0JI-
JKaeM MX 3alpaninBaTh.

A Temniepb HOBBIH TeHepaTop *something () MOXKHO HCTIOJIB30BAThD C 111~
KJIOM for. .of; KaK Bbl yBUINTE, OH pabOTAET MPAKTHYECKH HAEHTHYHO:

for (var v of something()) {
console.log( v );

// UMKN He JonxeH paboTaTb 6eCKOHeYHOo!
if (v > 500) {
break;

¥
// 1 9 33 105 321 969

Ob6pature ocoboe BHUMaHME Ha for (var v of something())! Mol He
IIPOCTO CChLIAeMCs Ha something Kak Ha 3HAUEHUE, KaK B IPEe/bILYIINX
[pUMepax, a BbI3bIBAEM TeHepaTop *something() /IS MOJIyYEHUS €T0
uTepaTopa, 4ToObl UCII0JIb30BaTh €ro B IHKJIe for. .of.

Ecau BBI ocTaTOUHO BHUMATETHHO CAEAUTE 3 MTPOUCXOIAINAM, U3
TUX B3aUMOJENCTBUN MKy reHepaTOPOM U ITUKJIOM MOTYT BO3-
HUKHYTbD /IBa BOIIPOCA:
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O Ilouemy Hesb3s UCTIOIB30BATH 3AMUCH for (var v of something)..?
[ToTomy 4TO something — reHepaTop, a OH He SIBJSETCS Umepupy-
emvim 00exmom. HeoOxonnmo BbI3BaTh something (), 9TOOBI CKOH-
CTPYMPOBATh IPOU3BOAUTENIS Ist iepebopa B IuKJIe for. . of.

O DBpI30B something() TPOU3BOIUT umepamop, HO MUK for. .of
JIOJKEH TIONYYUTh umepupyemolii obsexm, Bepruo? Jla. Umepamop
reHepaTopa TaksKe COMEPKUT (DYHKITNIO Symbol. iterator, KOTOpas,
0 CYTH, BO3BPAIIAET this, KAK U HTEPUPYEMbIit 00HEKT something,
onpeie/IeHHbIN paHee. /[pyrumMu cjioBaMu, umepamop reneparopa
TaKIKe SBJISIETCS UMepupyemoim 00sexmom!

OcraHOBKa reHepaTopa

B npenpinyiiem mpuMepe Bee BBITJISIIUT TaK, CIOBHO 9K3EMILISIP UTe-
partopa JiJisi reHepaTopa *something () pakTHUUECKM HABCET/Ia OCTAETCS
B IIPUOCTAHOBJIEHHOM COCTOSIHIU IIOCJI€ BBIITOJHEHUS break B ITUKJIE.

O/1HaKO CyIIECTBYET CKPBITOE MMOBE/IEHNEe, KOTOPOE PEIUT 3Ty MPOo-
6s1eMy. « AHOMaJIbHOE 3aBepIieHre» (TO eCTh «paHHee PePbIBAHUES )
1uKJa for. .of, 0GBIYHO 0OYCJIOBIECHHOE break, return WU Herepe-
XBaUeHHBIM UCKJIIOUEHNEM, OTIIPABJISIET UTEPATOPY TeHepaTOPa CUTHA
3aBepIIEHN.

C TexHu4yecKor Touku 3peHns uukn for..of Takoke OTnpaBnsieT 3ToT
CUrHan utepaTtopy nNpu HOPMasbHOM 3aBepLlUeHUN umkna. ans
reHepartopa 370, No CyTW, NycTas onepauusi, Tak Kak Ans 3asep-
WeHns umkna for. .of cHayana AO/MKEH 3aBepLUnTbCS UTepaTop
reHepatopa. O4HaKo Nosb30BaTebCKME UTEePaTOPbl MOIyT 3ax0-
TETb NONYYUTb 3TOT AONOSHUTENBHbIN CUFHAJM OT CTOPOH, UCMOSb-
3ylwmx umkn for. . of.

Xotd 1uka for. .of OTIIpaBJIIET ITOT CUTHAJ aBTOMaTU4€CKU, BO3-
MO’KHO, BbI 3aXOTUTE OTIPABUTH 9TOT CUTHAJ Umepamopy Bpy4IHYIO,
9TO JIeJIaeTCs BBI3OBOM return(..).

Ecin BHYTpPHU reHepaTopa HaXOAUTCA ceKIus try. .finally, OHa 6y,z[eT
BBITIOJIHATHCS BCET/A, JasKe IIPU BHEIIHEM 3aBEPIIEHUN TeHepaTopa.



leHepypoBaHWe 3HaYeHUi 185

Harmpumep, 970 MOJKET OBITH TTOJIE3HO B TEX CITyUasiX, €CJIi BaM TPeOy-
eTcst 0CBOOOINUTD pecypchl (TIOAKIIOUEHNsT K 6a3aM JaHHBIX U T. JI.):

function *something() {

try {
var nextVal;

while (true) {

if (nextVal === undefined) {
nextVal = 1;
}
else {
nextVal = (3 * nextVal) + 6;
}
yield nextVal;
}
}
// 3aBepwawwas cekuua
finally {
console.log( "cleaning up!" );
}

B 6ousee parHeM mprMepe KOMaHza break B (ke for. .of HHUINN-
pyert BbiojiHeHue cekiuu finally. Ho BbI Takske MOTJIM BPYYHYIO
3aBEpPUINTD 9K3EMILIADP UTepaTopa reHeparopa U3BHE BbI3OBOM
return(..):

var it = something();
for (var v of it) {
console.log( v );

// UMKN He JonxeH paboTaTb 6eCKOHEYHOo!
if (v > 500) {
console.log(
// 3aBepwuTb UTepaTop reHepaTopa
it.return( "Hello World" ).value
)s

// komaHpa "break’ 3pecb He HyxHa
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// 1 9 33 105 321 969
// cleaning up!
// Hello World

BbI13oB it.return(..) HeMeJIEHHO 3aBepIllaeT FeHepaTop, 4YTo, KOHEYHO,
MIPUBOJINT K BBITIOJHEHUIO ceKInu finally. Kpome Toro, oH mpucBan-
BAa€T BO3BPAIlEHHOE 3HAYEHKE TOMY, YTO OBLIO MepesaHo return(. . );
TaK BBIBOAUTCS CTPOKaA "Hello World". Takske Terepb He HYKHO BKJIIO-
4aTh KOMaHIy break, IOTOMY 4YTO UT€PATOPY FeHEPATOPA IIPUCBANBAET-
cd done:true, a IUKJ for. . of 3aBepHIaeTCs IIPU CJAEAYIONIEH UTEepaIuu.

TerepaTopbI MTOJIYYHJIM CBOE HA3BaHNE B OCHOBHOM M3-32 NOMPeOLeHUS
npoussedennoblx snavenul. TeM He MEHee 3TO JIUII OIUH U3 BAPUAHTOB
MCTIOJIb30BAHMS TEHEPATOPOB, M OTKPOBEHHO TOBOPS, /IaKe HE CaMblii
TJIABHBIN M3 MHTEPECYIONTUX HAC B KOHTEKCTE ATOI KHUTH.

Ho temeps, Kora BbI Jydliie TOHUMaeTe HEKOTOPbIE MEXaHU3MBI TOTO,
Kak pabOTAIOT F€HEPATOPBI, MBI MOKEM OOPATHTHCS K TEME TPUMEHEHUST
TeHepaTOPOB B PAMKaX AaCMHXPOHHOTO TTapaJIJIEThHOTO BBITTOTHEHS.

ACMHXPOHHbIN Nepebop ntepaTopos

Kaxkoe oTHolIeHHE UMEIOT reHepaTOPhl K MaTTEPHAM aCUHXPOHHOTO
[POrpaMMUPOBAHMUsI, PELIEHUTO TIPOOIEeM 0OPATHBIX BHI30OBOB U T. [I.?
[Topa oTBeTHTD HA HTOT BasKHBIN BOTIPOC.

BepuemMmca x omHoMy U3 crieHapueB U3 TJIaBbl 3. BcrmoMHUM penieHne
¢ 0OpaTHBIMU BBI30BAMMU:

function foo(x,y,cb) {

ajax(
"http://some.url.1/?x=" + x + "&y=" + y,
cb
)s
}
foo( 11, 31, function(err,text) {
if (err) {

console.error( err );
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b
else {
console.log( text );
b
s

Ecym BbI 3ax0THTE BBIPA3UTh aHAJIOTHYHOE YTIPABJICHIE TPOTPAMMHOM
JIOTUKOH C TEHEPATOPOM, 3TO MOKHO C/IeIaTh TakK:

function foo(x,y) {

ajax(
"http://some.url.1/?x=" + x + "&y=" + vy,
function(err,data){
if (err) {
// BblgaTb ownbky B " *main()”
it.throw( err );
b
else {
// BO306HOBUTL ~*main()” c nony4veHHbMu “data’
it.next( data );
b
b

)5
}

function *main() {

try {
var text = yield foo( 11, 31 );

console.log( text );

catch (err) {
console.error( err );

}
}

var it = main();

// 3anyctuTtb Bce!
it.next();

Ha mepBoiii B34 9TOT (pparMenT [uinHHEe MPUBEIEHHOTO panee
(dbparmenTa c 06paTHBIMU BBI30BAMU 1, BO3MOKHO, CJIOJKHEE BBITJISI/IHT.
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Ho sro Bneuatienne o6manunso. DparMeHT ¢ reHepaTopoM Ha CAMOM
nese ropaszo Jjydiie! OxHAKO 371eCh MPOUCXOUT MHOTO BCETO, YTO
HEOOXO0UMO 0OBICHUTD.

Haunewm co caemyionieit, camoil Ba;KHOW 4acTH KoJia:

var text = yield foo( 11, 31 );
console.log( text );

[Toxymaiite, Kak paboTtaet 3TOT KojI. Mbl BbI3bIBaeM OOBIYHYTO (hyHK-
1uio foo(..) M OYEBUIHO MOKEM TOJIYUNTDH text OT BhI3oBa Ajax,
HECMOTPSI Ha TO YTO OH SIBJISIETCS aCUHXPOHHBIM.

Kak takoe Bo3moskH0? Eciii BCIIOMHUTH Hayaslo rJ1aBbl 1, Tam BeTpe-
YaJIcd MOYTU UACHTUYHBIN KO

var data = ajax( "..url 1.." );
console.log( data );

U atot kox He pabortas! A Bl BUANTE, 4eM OTIIMIAIOTCS ATH [[BA CJIy-
yasg? Koman/oil yield, ICTIOJIb3yeMOl B TeHEpaTOPe.

Bot ona, marus! BoT uTo mo3BoJigeT HaM MHMCaTh KO/, KOTOPBIN BbI-
TJISIIAT GJIOKUPYIOIIUM U CHHXPOHHBIM, HO TIPH 3TOM He GJIOKUPYeT
BCIO [IPOTPaMMY, OH TOJIbKO TPUOCTAHABIUBAET/OJIOKMPYET KO/ B ca-
MOM TeHepaTope.

Byieldfoo(11,31) cHavyasa gesaeTcs BbI30B foo(11,31), KOTOPHIN He
BO3BpaliaeT Huuero (To ecTb undefined), Tak YTO MbI BbIJIa€M BBI30B
JUIA 3alpoca JIaHHbIX, HO IIOTOM (baKTI/IquKI/I BBITIOJIHAEM yield
undefined. 9TO HOPMAaJIHHO, TOTOMY UTO KO/l He jieJlaeT HUYero nHTe-
PECHOro €O 3HaUYeHUEeM, BbIZIAHHBIM yield. MBI ellle BepHeMCS K 3TOM
TeMe T103/IHee B ATOM IJIaBe.

31ech yield UCIIONB3YETCST HE IS TIEPefadi COOOIIEHMIA, a TOJIBKO
B CMBICJIE YIIPaBJICHUSA TTPOTPAMMHON JIOTUKOW 711 TIPUOCTAHOBKH/
6aokupoBku. Ha camom mese coobiienust OyayT mepenaBaThest, HO
TOJIBKO B OJTHOM HAITPABJIEHUU TOCJIE BO30OHOBIEH s PaOOThHI reHe-
paropa.
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Taxm 06pa3oM, TeHepaTop MPUOCTAHABIMBAETCS B TOUKe yield, (hak-
TUYECKU 3a/1aBast BOTIPoc: «Kakoe 3HaUeHIE MHE CJIeIyeT BEPHYTD s
[IPUCBAaMBAHUsI IEPEMEHHOIT text?» KTo Gyer oTBeyarh Ha 9TOT BO-
npoc?

Baruisinute Ha foo(. .). Eciu 3amnpoc Ajax Obla YCIENIHBIM, CIELyeT
BBI3OB:

it.next( data );

BoimosiHeHMEe reHepaTopa BO30OHOBIISIETCST C IAHHBIMEU OTBETA; 3TO
O3HAYaEeT, UYTO IIPUOCTAHOBJIEHHOE BbIpaskeHue yield IIOJIy4aeT 3TO
3HaYeHUe HAIIpSIMYIO, a 3aTeM IIPU Iepe3allycke Koja reHeparopa aTo
3HaUYeHUe MPUCBANBAETC JIOKATbHON epeMeHHON text.

Brieuatnser, Bepuo?

OTcTynuM Ha 1Mar Hazaa U MOoAyMaeM O mocjenctBugx. [emepaTtop
CONEPKUT KOJI, KOTOPBIH BBITJISIZIUT COBEPIICHHO CUHXPOHHO (ecJiu He
CUUTATDh CAMOTO KJIIOUEeBOTO CJI0Ba yield), HO «3a KyJIUCaMU» BHYTpHU
foo(..) omepamuu MOryT ObITH MOJHOCTHIO ACHHXPOHHBIMHL.

3ameuaresIbHO! DTO IOUYTH UeaIbHOE PellleH e /ISl PaHee OIIMCAHHON
po6JIEMbI ¢ 0GPATHBIME BBI30BAMI, HE CIIOCOOHBIMU BHIPAYKATD ACHH-
XPOHHOCTD B IIOCJIEI0BATEIbHOM, CHHXPOHHON MaHepe, IPUBBIYHON
71 HAIlleTo MO3Ta.

ITo cyTH, aCHHXPOHHOCTDH a0CTParupyeTcst Kak MOAPOOGHOCTD peajii-
3aI[UH, TaK YTO MBI MOKEM OIKCHIBATH IIPOTPAMMHYIO JIOTUKY CHH-
XPOHHO,/TIOCTIeIoBaTeNbHO: «Bhiath 3ampoc Ajax, a mocJie ero 3a-
BEPIIEHUS BBIBECTH OTBET». VM KOHEUHO, MBI OTIMCAIN TOJTHKO J[BA TI1Ara
MIPOTPAMMHOM JIOTUKH, HO 3Ty BO3MOKHOCTh MOKHO HEOTPAHUIEHHO
PaCITMPSATH JIJIsI OMUCAHSE JTI0OGOTO HY;KHOTO KOJIMYECTBA ATOB.

3T0 OYeHb BaXHbIV BbIBOA. BepHUTECh Ha3ad v nepeunTaiite Tpu
nocneaHux ab3ava, 4Tobbl MHGOPMaLMS Kak crneayeT 3akpenuach
y Bac B rosose!
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CuHXxpoHHas 06paboTka owmnbok

OnHako 9TO He BCe, UTO BaM MOXKET MPEIJIOKUTD MTPUBEICHHBIN KO/
rereparopa. Ob6parnuTe BHUMaHUE Ha CEKIMIO try. .catch BHYTpH Te-
HepaTopa:

try {
var text = yield foo( 11, 31 );
console.log( text );

b
catch (err) {
console.error( err );

¥

Kak a10 paboTtaer? BbizoB foo(..) 3aBepIiaeTcss aCHHXPOHHO, HO
pasBe try..catch ymeer mepexBaTbiBaTh aCHHXPOHHbIE OMHOKY
(cm. ToraBy 3)?

Bt yike Bujienu, kak ¢ yield KoMaH/1a IpUCBaNBaHUS IPUOCTAHABIIM-
BaeTcd, OJKULast 3aBepiieHus foo(. . ), YTOOBI 3aBepIleHHbII OTBET MOT
ObITh IpUcBoeH text. CaMoe 3aMevareIbHOe 31eCh TO, YTO IIPUOCTA-
HOBKaA yield makjice O3BOJISIET T€HEPATOPY ME€PEXBATUTD OIINOKY.
OmnbKa 3arycKaeTcst B TeHEPATOP CJEAYIONIeN YacThio IPUBEIEHHO-
TO BBIIIIE KO/A:

if (err) {
// BblgaTb ownbky B " *main()”
it.throw( err );

[TpuHIMn paboThl TEHEPATOPOB <yield-TIPHOCTAHOBKA» O3HAYAET, YTO
MBI He TOJBKO MOJIy9aeM CUHXPOHHO BBITJISA/AIINE BO3BPATlaeMble
3HAUEHUS OT ACUHXPOHHBIX BBI30BOB (DYHKITU, HO U MOKEM CUHXPOH-
HO MePeXBATHIBATE OMUOKY OT HTUX ACMHXPOHHBIX BBI30BOB (hyHKIIHT!

Bbl yBU€/IM, KaK 3aIlyCTUTH OMIMOKY 6 TeHEPAaTOP, HO KaK HacyeT 3a-
mycKa onbok 3 reHeparopa? Tak, Kak v CJIeJOBAJIO OKU/IATh:

function *main() {
var x = yield "Hello World";
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yield x.toLowerCase(); // nopoguTb ucKwyeHue!

b

var it = main();

it.next().value; // Hello World
try {

it.next( 42 );

catch (err) {
console.error( err ); // TypeError

}

Koneuno, MOsKHO Ob110 OBl BPYYHYI0 HHUITMUPOBATD ONMTHOKY KOMaH-
J10ii throw . ., BMECTO TOTO YTOOBI IIPOBOLUPOBATH UCKIIOUEHNUE.,

MbrI ake MOKEM MIEPEXBATUTD TY K€ ONMHOKY, KOTOpasi ObLIa 3aIry-
1eHa B reHepaTop BBI3OBOM throw(. . ), (haKTUIECKN TIPEAOCTABIISIS
reHepaTopy BO3MOKHOCTH 00paboTaTh ee; eCJii TeHEPATOp 9TOTO He
cliesiaet, To 06paboOTKOM JI0JIKEH 3aHSIThCS KOJL umepamopa:

function *main() {
var x = yield "Hello World";

// ynpaBneHue cwpa He nepejaeTcs
console.log( x );

}

var it = main();
it.next();

try {

// obpaboTaeT nu 3Ty ownbky ~*main() ? nocmoTpum!
it.throw( "Oops" );

catch (err) {
// HeT, He obpaboTaeT!
console.error( err ); // Heypauva

O6paboTka OMmMOOK CHHXPOHHOTO BHUA (C try. .catch) ¢ aCHHXPOH-
HBIM KOJIOM CYIIECTBEHHO YJIy4IIaeT y000urTaeMOCTD 1 aHAIN3 KOJIa.
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FeHepaToOpbl + 06ewaHus

B nipezibiztytiiemM 00CYKI€HUN MbI TIOKA3aJI1, KAK OPraHM30BaTh UTEPa-
TUBHOE BBITIOJIHEHUE TEHEPATOPOB, KOTOPOE CTAHOBUTCS OTPOMHBIM
IIArOM BIIEpeJT /LIt TTOCIIe/I0BATEIbHOTO aHAIN3A 110 CPABHEHUIO C Me-
CUBOM 00PATHBIX BBI30BOB. HO 1T 3TOM TepsieTcst HeYTo OueHb BasKHOE:
rapaHTHH JOBEPUS 1 CPEICTBA KOMITO3UINK oberanuii (cM. riaBy 3).

He 6ecniokoiirech, Bce 3T0 MOKHO BepHYTh. ES6 1103BOJIsIET 06BEI1-
HUTB JIyYIITFe CTOPOHBI 000UX MUPOB: TeHEPATOPbhI (ACHHXPOHHBIN KOJI,
KOTOPBII CUHXPOHHO BBITJISAUT) ¢ oOeIanusaMu (rapanTum J0Bepust
U CPEJICTBA KOMIIO3UIUN ).

Ho xax?

BenomHuuTe Har moaxo K npumepy Ajax Ha OCHOBe 0O€IaHii, Tpe/I-
CTaBJICHHBIN B rIaBse 3:

function foo(x,y) {
return request(
"http://some.url.1/?x=" + x + "&y=" +y
)s

}
foo( 11, 31 )
.then(
function(text){
console.log( text );
s
function(err){
console.error( err );
}

)5

B 6oJiee panHeM Kojie reHepaTopa us mpumepa Ajax hyHkIwms foo(. . )
BO3Bpalnasa HUUTO (undefined), a ynpaBJsgiomuil KoJ umepamopa
WTHOPWPOBAJI 3HAUEHNUE, TIepeflaHHoe yield.

Ho 3pech foo(..) ¢ momuep:KKoil obemmanmii Bo3ppamaer oberanme
TTocJie BbI30Ba Ajax. ITO HABOJINUT HA MBICIb, YTO MBI MOKEM CKOHCTPY-
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upoBaTh obemanne B foo(..), a 3aTeM nepezarb ero depes yield u3s
reHepaTopa, U TOTJa YIPaBISIONNN KO umepamopa MOJIYIUuT 3TO
oberanue.

Ho uto umepamop noixen cienaTh ¢ obenanmeM?

OH JI0J17K€eH MPOCIYINBATh paspelieHre obemanus (BbITOJTHEHNE U
OTKa3), ocJie 4ero Jib0o BO30OHOBUTD BITTOJHEHHE TEHEPATOPa C CO-
001IeHIEeM BBITIOJTHEHMST, TNOO 3aIlyCTUTD OIMUOKY B TEHEPATOP C IIPH-
YUHON OTKa3a.

4 emte pas MOBTOPIO, IOTOMY UTO 3TO O4EHb BaXKHO. EcTecTBeHHbI
c1rocob U3BJIeYh MAKCUMYM IOJIB3bI 13 00€EIaHuil U TeHEPATOPOB —
BbIIATh obelanue yepes yield M MOAKIIOYATDH 3TO oOeManue st
VIIpaBJICHUS UTEPATOPOM reHepaTopa.

Jasaiite nonpobyem! Haurem ¢ o6beuHeHnst foo(. . ) ¢ HOAAEPKKOIT
obelanuii ¢ reHepaTopoM *main():

function foo(x,y) {
return request(
"http://some.url.1/?x=" + x + "&y=" + vy
)s
}

function *main() {

try {
var text = yield foo( 11, 31 );

console.log( text );

}
catch (err) {
console.error( err );

}

Camoe 3aMeyaTesbHOE, HA YTO CTOUT 0OPATUTh BHUMAHUE B 3TOM
pedakTopunre: KOx BHYTPHU *main() BOOOIIE He U3MeHuICs! Buytpu
reHeparopa BblJjaBaeMble yield 3HAUEHUS SBJISIOTCS HEIIPO3PAYHOL
MOIPOOHOCTHIO PEATU3AITIH, TAK YTO MBI JIaKe He BUUM, 4TO HTO ITPO-
UCXOJIUT, [Ia HaM 1 He HYKHO 00 3TOM OeCTIOKOUTHCSI.
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Ho xax rermepp 3amyctuth *main()? Ham Bce erie Hy;KHO mopaboTath
Ha/l HeKOTOprMI/I CJIy)Ke6HI)IMI/I acCllIeKTaMu pea]II/ISB.HI/II/I: HOJIy‘-IeHI/IeM
U CBSI3bIBaHUEM O0elaHus, epelaHHoro yield, uToObI paboTa reHe-
paropa Bo30OHOBJIsIIaCh IpU paspernernu. [ Havaia momnpobdyem
3TO CleJIaTh BPYUYHYIO:

var it = main();
var p = it.next().value;

// oxupaTb paspeweHua obewaHus “p°
p.then(
function(text){
it.next( text );

s
function(err){
it.throw( err );

)
He tax yx ctpamixo, BepHO?

ITOT (hparMeHT OYeHb TOXOK Ha TO, YTO JIEJAT0Ch PaHee MPU PYIHOM
MOJKTIOYEHIH TEHEPATOPa, YIPABJISIEMOTO 00PATHBIM BBI30BOM IO
MIPUHITAITY <OITHOKa Ha IepBOM MecTe». BMecTo if (err) {it.throw. .
obelane yke OT/eJIsIeT BbioiHeHne (ycrex) oT oTKasa (Heyaada),
HO B OCTAJIbHOM yIIPaBJIeHHUE UTEPATOPOM He OTJINYAEeTCSl.

Tem He MeHee Takoe pelleHre 3aMaTdMBaeT HEKOTOPbIE BasKHbIE MOJI-
POGHOCTH.

I[Tpeskiie BCero Mbl BOCIIOJIb30BAINCH BasKHBIM (DAKTOM: MbI 3HAJIH, UTO
*main() COAEPIKUT TOJIBKO OJUH AT C HOAAEPKKON obelanuii. A uro,
ecsi ObI MBI 3aXOTEJIM YIIPABJIATH FEHEPATOPOM C UCIIOJIb30BaHIEM
obelannii He3aBUCUMO OT uncJIa maros? KoneuHo, BaM He 3aX04eTCs
BPYYHYIO ITUCATh PasHble HEMOYKN 0OeMaHmii IJIsl Kaxk/0ro reHepa-
topa! Bbio 661 HaMHOTO y06HEe, ecyin Obl CYIIeCTBOBAJ CIIOCO0
HoBTOPeHUs (TO €CTh UKIMYECKOTO BBIIIOJHEHNUS ) yIIPaBIEeHMS
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UTEpaIUsSIMU, U KaKIbIH pa3, Korja MmosiBjsiercs: obelanue, Ol Obl
JOZKAJICS €r0 PA3PEIIeHNs Iepe]] IIPOAOJIKEHNEM PadOThI.

Kpome Toro, 4To 0JKHO TPOMCXO/Th, ECII FeHEPATOP BBIAACT OIINO-
Ky (CcJrydaiiHoO MM HaMepeHHO ) TIPU CJIE/YIOIEM BbI30Be it.next(..)?
3aBepiuTh paboTy WU IIEPEXBATUTH OMMMOKY ¥ BEPHYTDH €€ 00paTHO?
Vi 4To JesiaTh, €CJU Mbl 3allyCKaeM B TeHepaTop OTKa3 uepes
it.throw(..), HO OH He GyeT 06paboTaH ¥ IIPOCTO BEPHETCS Ha3a/l?

BbinosiHeHue reHeparTtopa
C noaaep)xKoun obelaHnm

Yem GoJibllie BbI U3y4aeTe 9TOT IYTh, TeM OOJIbIIE Bbl OCO3HAETE:
«A Kak Ob1I0 OBI 310POBO, ecJu Obl OB BCTPOECHHBIE CPEICTBA,
KOTOpble zesann Obl 5T0 3a MeHs!» V1 Bbl aOCOMIOTHO IPaBbL. ITO
OYeHb BasKHBII TATTEPH, M BaM HE XOUeTCs OMMMONTHCS (MM yCTaTh
OT ero GECKOHEYHBIX MOBTOPEHUIT ), TAK YTO JIydIlle BCETO BOCIIOJIb-
30BaTbhCs KaKOI-HUOY b QYHKITHEH, CIIENNATBHO CIIPOEKTUPOBAHHON
IS 66IN0JIHeHUs. TEHEPATOPOB, BHIAAIONINX 00eNIaHKs, OMUCAHHBIM
MHOM CITOCOOOM.

Takyio BO3MOKHOCTH TIPEIOCTABISIOT HEKOTOPbie OnbImoTekn ab-
cTpakiuy obelmaHuil, BKI4Yast MO0 OMOJIMOTEKY asynquence 1 ee
(bysKIIIO runner(..) (cM. TpunoxKenue A).

Tem He MeHee B y4eOHbBIX 1Ie/ISX U JJIs JeMOHCTPAIIMK JaBaiiTe orpe-
ZeiuM coOCTBEHHYT0 (DYHKITUIO ¢ UMEHEM run(. . ):

// cnacubo benpxamuHy [piHbaymy (@benjamingr Ha GitHub)
// 3a cywecTBeHHble ynyuweHus!
function run(gen) {

var args = [].slice.call( arguments, 1), it;

// VHMUMANU3MpoBaTb FeHepaTop B TeKylleM KOHTeKCcTe
it = gen.apply( this, args );

// BepHyTb obewaHve Ans 3aBepwanerocs reHepaTtopa
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return Promise.resolve()

.then( function handleNext(value){
// BbINONHUTbL O C/ieAyHWEero 3HayeHus, nepesaHHoOro

// yield

var next = it.next( value );
return (function handleResult(next){
// reHepaTop 3aBepuwun BbINOJHEHUE?
if (next.done) {
return next.value;

}

// B NPOTUBHOM C/y4ae MpPOAOIXUTb

else {

return Promise.resolve( next.value )
.then(

)5
}
}) (next);
)

// BO306HOBUTb ACUHXPOHHbIA LUK

// B cny4ae ycnexa u OTnpaBuUTb

// 3HayeHue, nosy4eHHoe B pe3ysbTaTe
// paspeweHun, obpaTHO reHepaTopy
handleNext,

// ecnn “value - OTKJIOHEHHOe
// obewaHne, pacnpocTpaHUTb OWMBKY
// obpaTHO B reHepaTop AnA
// cobcTBeHHON 06paboTkn ownbok
function handleErr(err) {
return Promise.resolve(
it.throw( err )

)
.then( handleResult );

Kak Busmte, KO/ TOJYYaeTCsT CAUIIKOM CJIOKHBIM, YTOOBI BAM XO-
TEJIOCh TTUCATh €r0 CAMOCTOSTEIbHO W €Ille MeHbIIIe — TTOBTOPSTh
€ro JIJIs KasKJI0TO CII0JIb3yeMOTO BaMu reHeparopa. Takum o6pasom,
BcroMoraresabHas GyHKiws/6ubamnorexa, 6€3yCcaI0BHO, TPUTOIN-
sach 661, Tem He MeHee sT PEKOMEH/IYTO BBIIETTUTH HECKOJTBKO MUHYT
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Ha U3YYEHKEe TOTO KO/Ia, YTOOBI BBI JIyUllle pa3obpainuch B TOM, Kak
VIIPaBJISATH B3AMMOAEHCTBUEM «T€HEPATOP + OOEaHusI».

Kak ObI BBI KCITOJIB30BAMHM run(. . ) € *main() B HaleM mpumepe ¢ Ajax?

function *main() {

/] ..

run( main );

Bor u Bce! ITpu Takom criocobe MoKIIo9eHust run( . . ) OygeT aBTomMa-
TUYECKH IIPOBUTATD II€PEJAHHbII TeHepaToOp B ACUHXPOHHOM PEKU-
Me 10 3aBepILeHNs].

®yHKUMS run(. . ), onpeaeneHHas HaMmu, Bo3BpaLlaeT obellaHue,
KOTOpOe pa3pellaeTcsl Mpy 3aBepLUeHnn reHepaTopa, Wiv nony-
YaeT HemnepexBayYeHHOe UCKITIOYEHNE, eCniv OHO He bbino obpabo-
TaHO reHepaTopoM. 3AeCb 3Ta BO3MOXHOCTb HE MPOAEMOHCTPU-
poBaHa, HO Mbl ellie BEPHEMCS K Hell No3JHee B 3TOW raBe.

ES7: async n await?

OmnvicaHHbII TATTEPH — FeHePaToPbl, BBIAAIONIIE OOEIaH s, KOTOPbIe
3aTeM YIPaBJSIOT UTEPATOPOM T€HepaTOpa JIJisl MPOJIBUMKEHUS €ro
K 3aBEPIIEHUI0, — HACTOJILKO MOIIEH U TT0JI€3€H, YTO OBLJI0 ObI yI06HO
0JIb30BaThCst MM Ge3 basiiacta B Buje GUOIMOTEUHOIT BCIIOMOTraTe Ih-
HOM pyHKIMU (TO €cTh run(..)).

W Bo3MOskHO, 110 3TOI YacTH ecTh Xopoire HoBocTu. Ha MoMeHT Ha-
MICAHNUSA KHUTU CYIIeCTBOBAJA PAHHSS, HO IOCTATOYHO CUJIbHAS TTO]I-
JIePIKKa IIPEAIOKEHs [10 00ABIEHUIO HOBOIO CUHTaKcuca rnocje ES6
(BeposTHO, BO BpeMeHHOM oKHe ES7).

O‘{GBI/IZIHO, ITOKa CJIMIITKOM PAaHO /laBaTb KaKNE-TO IrapaHTHUN HOleO6-
HOCTeﬁ, HO I10 BCel BEPOATHOCTH, I3TO 6}7HE‘T BBITJIAAETD IPUMEPHO
TaK:
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function foo(x,y) {
return request(
"http://some.url.1/?x=" + x + "&y=" + vy
)s

}
async function main() {
try {
var text = await foo( 11, 31 );
console.log( text );
}
catch (err) {
console.error( err );
}
}
main();

Kak Bumgute, 1y 3amycka U yIpaBJeHUS main() He HY:KeH BBI30B
run(..) (a3HauuT, He HY;KHA 1 GUOIMoTeYHast ToepsKKal) —main()
IPOCTO BBI3BIBAETCS Kak 0Obranas dyukims. Kpome Toro, main()
6oJiee He 0OBSIBIISIETCS KaK (DYHKIIUSA-TEeHEPATOP; 9TO HOBASI PA3HOBUI-
HOCTDb (PYHKIIUN — acuHXpoHHAasA QyHKIM (async function). U Ha-
KOHEIl, BMECTO TOr0 4TOOBI IepegaBarh oberianne yepes yield, Mbl
MIPOCTO OKUJIAEM €TO 3aBEPIIEHS TIPYU TOMOIIN await.

qDyHKHI/IH async function y’Ke 3HaeT, YTO HYKHO /IeJIaTh ITPU OKUTaHU T
obelanus, — OHa IPUOCTaHaBAUBaeT GYHKIMIO (KaK B CIydae ¢ Te-
HepaTopaMu ) 10 paspelnenus obemanust. B npuseaennoM ¢hparmMenre
3TO He TI0KA3aHO, HO BBI30B TaKOH aCHHXPOHHOH (hyHKIINHT, Kak main(),
aBTOMATUYECKHU BO3BpallaeT o0elanmue, KOTOPoe Pa3peinacTcs mpu
TTOJTHOM 3aBepIIeHUN (DYHKITU.

CuHTakeuc async/await 4o/mKkeH 6biTb XOPOLLIO 3HAKOM YMTaTENSM
C OMbITOM nporpamMmupoBaHus Ha C#. B 3TOM si3blke OH yCTpOeH
NPaKTUYECKN UOEHTUYHO.

[Ipenmnosxkenue hakTHUECKU 3aKPEILISIET TOIEPIKKY TTATTEPHA, KOTO-
PBIii MbI y3Ke pa3paboTalii, B CHHTAKCUYeCKUI MeXaHU3M: 0Obe/IMHe-
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Hue 0OeIanuii ¢ KOIOM YIIPaBJIeHHUsT IPOrPAMMHOMN JIOTUKO#, KOTOPBII
BBITJISIIUT KaK CUHXPOHHBIIN. TakiM 06pa3oM JrydIiie CTOPOHBI IBYX
MUPOB 00BEAMHSIIOTCS LIS PENIEHUs] TPAKTUYECKH BCEX OCHOBHBIX
1pobJieM, IPUCYIIIUX OOPATHBIM BbI30BaM.

Cawm dakr Toro, uto npesoxenue g ES7 yke cymecTByeT v 0JIb-
3yeTcs TO/IEPsKKOM M 9HTY3MAa3MOM Ha paHHEH cTajun, — BaKHBIN
(akTOp yBEpeHHOCTH B OYAYIEM 3TOTO aCHHXPOHHOTO TIATTEPHA.

Mapannenusm obellaHnin B reHepaTopax

I[O HACTOAIIETO MOMEHTA Mbl ITPOIEMOHCTPUPOBAJIN OJHOIIATOBYIO
ACMHXPOHHYIO ITPOTPAMMHY1IO JIOTUKY Ha 0ase CBA3KNU «0661H3.HI/IE[ +
reHepaTopbI». Tem He menee peaJIbelﬁ KO/l 4aCTO CO/IEPIKUT MHOTO
ACVMHXPOHHBIX IITAaroB.

Ecymm BbI OyzieTe HeoCTaATOYHO BHUMATEIbHBI, TEHEPATOPhI B CAHXPOH-
HOM CTHJIE MOTYT MOPOAUTH OeCredHoe OTHOINIEHNE K CTPYKTYPe
ACUHXPOHHOTO Mapasen3Ma 1 IPUBeCTU K GOPMUPOBAHUIO TATTEP-
HOB, He ONTUMATBHBIX 10 ahdexkTBHOCTHU. [10 9TOI MpUUMHE BHIZICIUM
HEMHOTO BpeMeHU Ha aHAJIN3 aJTbTePHATHUB.

[IpesicTaBbTe CUTYAIMIO, B KOTOPOI BaM TPEOYETCsI MOJYyIHUTh TaHHbIE
U3 JIBYX Pa3HbIX HCTOUHUKOB, 3aTEM O0bEINHUTH ITOJTyUYEHHbBIE OTBETHI
JIJISI CO3/IAaHMST TPETHETO 3ATPOCa U, HAKOHETI, BBIBECTH TIOCTIETHITH OT-
BeT. M bl MiCCIeI0Ba/Iv aHAJIOTUYHBIN CLIeHAPHii ¢ 0OeIaHIsIMI B IJ1a-
Be 3, HO JIaBaiiTe CHOBA PACCMOTPUM €TO B KOHTEKCTE TeHEPATOPOB.

[TepBoe MHCTUHKTUBHOE PellleHNEe MOKET BBITJISIZIETh IPUMEPHO TaK:

function *foo() {
var rl = yield request( "http://some.url.1" );
var r2 = yield request( "http://some.url.2" );

var r3 = yield request(
"http://some.url.3/?v="+ rl + "," + r2

)5

console.log( r3 );
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}

// vcnonb3oBaTb paHee onpefeneHHyw ¢yHkumto “run(..)’
run( foo );

ItoT Kozt Oyaer paboTaTh, HO B cliel(UKe HAIIETO CIleHAPUs OH He
OIITUMAJICH. A BBI ITIOHUMaeTe HOI{eMy?

[ToToMy 4TO 3ampPOCHI rl U r2 MOTYT — U 110 COOOPasKeHUSIM ObICTPO-
JENCTBUST 00ICHBL — BBITIONHSATHCS MAPAJIETbHO, HO B 9TOM KOJI€ OHU
OyIyT BBIOJHATHCS nocsenoBaTeabto; URL-aapec "http://some.
url.2" He Gyjer 3arpyskeH cpeacTBaMu Ajax, moka He OyeT 3aBepiieH
3ampoc "http://some.url.1". DTU [Ba 3aMpoca HE 3aBUCST JIPYT OT
JIpyTa, TaK YTO 7151 TOBBIIEHUS 9(h(hEeKTUBHOCTU, CKOPEE BCETO, JIyd-
111€ BBIIOJIHSTD UX OJ[HOBPEMEHHO.

Ho xax nmenHo ato czesnars ¢ reHepaTopoMm u yield? MpbI 3HaeM, 4TO
yield — BCeTO JIMIIb O/{HA TOYKA ITIPUOCTAHOBKU B KO/I€, TAK YTO BaM
HE YIaCTCs BBIIIOJIHUTD IB€ IPUOCTAHOBKHM OJJHOBPEMEHHO.

Cawmpiit ecrecTBeHHBIN 11 9 PEKTUBHBIN OTBET — Peayn30BaTh ACUH-
XPOHHYIO IPOrPAMMHYIO JIOTUKY Ha Oa3e o0elanuii, a MIMEHHO Ha UX
CIIOCOOHOCTH YHPABJSATH COCTOSTHIEM HE3ABUCUMO OT BPEMEHMU
(cMm. pazgen «bymymiee snauennes raassl 3). [IpocTefimuii BapuanT:

function *foo() {
// BbLIMONHUTBL 06a 3anpoca "napannenbHo"
var pl = request( "http://some.url.1" );
var p2 = request( "http://some.url.2" );

// oxupaTb paspelweHua oboux obewaHui
var rl = yield pil;
var r2 = yield p2;

var r3 = yield request(
"http://some.url.3/?v=" + rl + "," + r2

)5

console.log( r3 );
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// vcnonb3oBaTb paHee onpefeneHHyw ¢yHKumw “run(..)’
run( foo );

UemM 270 oTIMUaeTcs OT mpeabiayniero pparmenta? Barmsaute, rae
pacrosaraercs (WM He pacioJaraercs) yield. p1 u p2 — obelanus
7151 3a1TpOCOB Ajax, BHITTOJTHSIEMbBIX TTapaJiieibHo. HeBaskHo, kKakoii n3
HUX 3aBEPIINTCS TEPBLIM, IIOTOMY UTO Oberanus 6yayT COXPaHsATh
CBOE COCTOSIHIE Pa3peIleHtsl CTOIbKO, CKOJIBKO MOHAL00UTC.

3areM MBI HCIIOJIB3YEM JIBE TTOCJIEIYIONe KOMaH/bl yield 71 OKH-
JIaHUST U TIOJIyYeHUs pa3pelieHnii ot obemmanuii (B rl U r2 COOTBET-
crBeHHO). Ecin p1 paspenmurcst mepBbIM, TO yield pl cHadasa BO300-
HOBJIsIeT paboTy, a 3aTeM OKUAaeT BO30OHOBJeHUs yield p2. Eciu
obelanye p2 pa3perinuTcst MEPBBIM, TO OHO TIPOCTO TEPIETUBO YEp-
JKMBAET 9TO 3HAYEHHUE Pas3pelieH s 0 TOTO, Kak OHO OyieT BocTpeOo-
BaHO, HO TIEPBLIM OYeT yIepKUBAThCS Pe3yJibrar yield pl o pas-
pelenus pl.

B j11060M ciiyuae pl U p2 BBIIOJHSIOTCS TAPALIENbHO U J0JIKHbI 3a-
BepPIIUTHCS (B TIPOU3BOIBHOM TOPSIIKE), YTOOBI OBLT BBIIAH 3aIIPOC
Ajax r3 =yield request...

Takast Moze/Ib yIIpaBJIeHUsI IIPOIPAMMHOM JIOTHKON KaKeTCsl 3HAKO-
MOW — TI0 CyTH, OHA He OTJIMYAETCs OT TOii, KoTopast GblLia MpecTaB-
JieHa B IJIaBe 3 Kak IaTTepH <uiio3» (Ha 6Gase Promise.all([ .. 1)).
[IporpaMMHYIO JIOTUKY MOKHO BbIPa3UTh TaK:

function *foo() {
// BbIMONHUTBL 06a 3anpoca "napannenbHo"
// wn oxupaTb paspeweHna oboux obewaHui
var results = yield Promise.all( [
request( "http://some.url.1" ),
request( "http://some.url.2" )

1);

var ri
var r2

results[0];
results[1];

var r3 = yield request(
"http://some.url.3/?v="+ rl + "," + r2
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)5

console.log( r3 );

}

// wcnonb3oBaTb paHee onpegeneHHyw ¢yHkuuw “run(..)”
run( foo );

Kak obcyxxaanock B rnaee 3, AeCTPyKTYpUpYIOLLEe NpucBanBaHue
ES6 no3sonseT ynpocTuTb NpucBavBaHus var rl= .. varr2=..
M MpUBECTU UX K BUAYy var [rl,r2] = results.

[IpyruMu cioBamu, BCe BO3MOKHOCTH TaPAJIJIEJIbHOTO BBIIIOJTHEHUS
00eIanuii IOCTYTIHBI B PEIEHUsIX «reHepaTop+oberianusi>. Takum
06pasoMm, B JII060M MecTe, Tiie BaM moTpedyeTcst HedTo OOIIbIee, YeM
10CJIe/10BaTeIbHOe ACUHXPOHHOE yIIpaBJieHye IPOrpaMMHON JJOTHKOM
<OJTHO-TIOTOM-/IPYTO€e», 0OeIanusi ¢ H0JIBIION BEPOSATHOCTHIO OKAKYT-
€4 HAWJLYYLINM BapUaHTOM.

CkpbiTble o6eLlaHus

He601bI110€ CTUIIMCTHYECKOE TIPEAYTIPEsKIeHne: Oy1bTe BHUMATE -
HBI K TOMY, KaKOe KOJIMYECTBO JIOTHKU OOEeIaHuil Bbl pa3MelaeTe
BHYMPU CB0UX 2eHepamopos. Best cyTh NCIIOIb30BAHMSI TEHEPATOPOB
JUISI ACMHXPOHHOTO BHITIOJTHEHUST OTICAHHBIM 00Pa3oM — 3TO CO3/1a-
HU€e TIPOCTOTO, TIOCJIe0BATEIHHOI0, CHHXPOHHO BBITJISISIIErO KO/Ia
U MaKCHMMaJIbHO BO3MOJKHAsI UB0JISAINS MOAPOOHOCTEN aCUHXPOH-
HOCTH OT KOJa:

Hanpumep, cieayroiiiee pereHre MOKeT ObITh O0JIee 9JIeTaHTHBIM:

// obpaTuTe BHMUMaHWe: obblMHAA GyHKUMA, He reHepaTop
function bar(urli,url2) {
return Promise.all( [
request( urll ),
request( url2 )
1);
}

function *foo() {



[eHepaTopbl + obeLlaHus 203

// CKpbITb MOAPOBHOCTW MapannenbHOro BbiMOJHEHMA Ha 6ase
// obewanHuit BHyTpu “bar(..)"
var results = yield bar(
"http://some.url.1",
"http://some.url.2"
)s

var rl = results[0];
var r2 = results[1];

var r3 = yield request(
"http://some.url.3/?v="+ rl + "," + r2

)5

console.log( r3 );

}

// vcnonb3oBaTb paHee onpefeneHHyw ¢yHkuuto “run(..)’
run( foo );

BryTpH *foo() BCe BBITJISAUT YUIIE U SICHEE: BBI BCETO JIUIID Tpebye-
Te y bar(..) IPeIOCTaBUTh pe3yJIbTaThl, a 3aTeM OKujaeTe ¢ yield,
KOTJIa 3TO Mpon3oiiner. BaM He Hy:KHO GECITIOKOUTHCS O TOM, YTO BO
BHYTPEHHEe peansaliuu /7151 3TOTO 6y/:[eT HCII0JIb30BaHA KOMITO3UIIUA
Promise.all([ .. ]).

M acMHXPOHHOCTD, 1 00€IaHus PACCMATPUBAIOTCS KaK MOPOOHOCTH
peas3anuu.

CoxpbiTHe JOMMKN 0OeMannii BHYTPU (PYHKIMHU, KOTOPast IPOCTO
BBI3BIBAETCST M3 TeHepaTopa, 0COOEHHO MOJIE3HO B TOM CJIydae, eCJIu
BbI cOOMpaeTech YIPaB/sTh IPOrPAMMHOMN JIOTUKOI CJI0KHOIT TT0C/1e-
JIOBATEJIbHOCTH JEeNCTBUIL.

[Tpumep:

function bar() {
Promise.all( [
baz( .. )
.then( .. ),
Promise.race( [ .. ] )

1)
.then( .. )



204 naBa 4. NeHepaTopbI

WMnorga Takas goruka ObiBaeT HeOOXOAUMOIL, 2 BBIHECEHUE €€ Hello-
CpenCTBEHHO B reHepaTop(bl) MIPOTUBOPEUUT MHOTUM IIPUUNHAM, 110
KOTOPBIM BbI M3HAYAJIBHO MCIIOJIb3yeTe TeHepaTopbl. Takue 1moapoos-
HOCTHU 00JJICHbL HAMEPEHHO adCTparupoBaThCs M3 Koja reHepaTopa,
4TOOBI OHM HE 3aTPOMO:K/IANN BbhIpaskeHue 3ajad 0ojee BHICOKOTO
YPOBHSL.

Kpowme cospanmst koga kak GyHKIIMOHATIBHOTO, Tak 1 3G HEKTUBHOTO,
BbI TaKyKe JIOJIKHBI CTPEMUTBCS K TOMY, YTOObI Balll KO/ ObLJI MaKCH-
MAaJIbHO IIPOCTHIM /I AHAJIN3A U COIPOBOK ICHIMSL.

ABCTpakumns He ecez0a OAHO3HAYHO XenaTesbHa B NMporpaMMu-
pOBaHWM, HEPEeaKO OHa TOJbKO MOBLILLAET CIOXXHOCTL B O6MEH Ha
KOMMaKTHOCTb. HO B AaHHOM Crlyyae s CYMTalo, YTo 3TO peLleHne
HaMHOr0 30POBEE A/1S BALLEro aCMHXPOHHOIO KOAQ «reHepaTop +
ob6eLlaHus», YeM anbTepHaTVBbI. BripoueM, Kak 1 npuv BCeX Takmx
pekoMeHaauusix, Bcerga obpallaiite BHUMaHMe Ha KOHKPETHbIe
CUTyaLMW 1 NPUHUMANTE NpaBWSIbHbIE PELLEHWS ANS BaC W BaLLel
KOMaHzbl.

NenernpoBaHue

B nipezbi/yiieM pasjiesie Mbl TOKa3aJii, KaK BbI3bIBATH OObIYHbBIE (DYHK-
I[UM M3 reHepaTopa U KaKylo 10JIb3y 3TOT METO MPUHOCUT JJIst ab-
CTParupoBaHust MOAPOOHOCTEI peanusaru (TaKuX, Kak aCHHXPOHHAsT
nporpaMmHas Joruka obemnanuii). Ho rraBHbBII HeIOCTaTOK MpuMe-
HeHNS HOPMATBHBIX (DYHKITNI /I TAKNX 337124 3aKII0YACTCS B TOM,
YTO OHU JOJIKHBI BECTH cebsT 10 MpaBUIaM OOBIYHBIX (DYHKIINI, 8 9TO
O3HAYAET, YTO OHU He MOTYT IPHOCTAaHABIMBAThH ce0s1 KOMaH/I0H yield,
KaK 9TO JIeJIaloT reHepaToPhI.

Bo3moxHO, BaM TTOKAKETCsI, 4TO OJIUH TEHEPATOP MOKHO MOTBITATHCS
BBI3BATh U3 JIPYTOTO TeHEPATOPa C UCTIOJIBb30BAHUEM BCIIOMOTATENbHON
dbyaKIIYM run(..):



[enervpoBaHue 205

function *foo() {
var r2 = yield request( "http://some.url.2" );
var r3 = yield request( "http://some.url.3/?v=" + r2 );

return r3;

}

function *bar() {
var rl = yield request( "http://some.url.1" );

// "BenerupoBaHue" "~ *foo() ¢ ucnonbsoBaHuem “run(..)’
var r3 = yield run( foo );
console.log( r3 );

}

run( bar );

Mpr1 3anyckaeM *foo() BHyTpH *bar (), 77151 4€TO CHOBA 33/1€HICTBYETCS
byHKIHA run(..). 3mech UCMOAB3yeTCI TOT HaKT, 9T0 HYHKIU
run(..), OIpeAeIeHHas paHee, BO3BpalaeT obenanme, KoTopoe pas-
pemaercs npu 0oTpaboTKe reHepaTopa A0 3aBepiueHus (WU U3-3a
OIMIMOKM ), TaK YTO €CJIM BBIIATh 9K3EMILISIPY run( . . ) KOMaHI0# yield
obelanye U3 IPyroro BbI30Ba run( . . ), OHO ABTOMATHYECKH ITPUOCTA-
HOBUT *bar () /10 3aBeplIeHNs *foo().

Ho cymiectByeT Jtyutimiii ciocob HHTErpaIiii BHI30BOB *foo() B *bar(),
1 OH HasbIBaeTCs yield-derezuposanuem. yield-jeerupoBaHue MMe-
eT CIeIUaJbHbII CHHTaKCcHC yield * _ (oOpaTuTe BHUMaHHUE Ha T110-
spyierwe *). [Ipesk/ie yeM Mbl YBUIIMM, Kak paboTaeT 0OBEKT B IIPE/Ibl-
JYIIEM TIPUMEpPE, PACCMOTPUM OoJIee TIPOCTON CIieHAPHUIL:

function *foo() {
console.log( " *foo() starting" );
yield 3;
yield 4;
console.log( " *foo() finished" );

}

function *bar() {
yield 1;
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yield 2;
yield *foo(); // “yield -penerupoBaHue!
yield 5;

var it = bar();

it.next().value; // 1
it.next().value; // 2

it.next().value; // "~ *foo()  3anyckaeTtcs
// 3

it.next().value; // 4

it.next().value; // "~ *foo()  3aBepwaeTtcs
//5

B oaHOM M3 npeablayWmMx npuMedaHuii s o6bsicH, noyemy
a npegnounTaro function *foo() .. BMecTo function* foo() ...
Takke s npeanoynTald — B OT/IMYME OT BObLUMHCTBA AOKYMEH-
Tauuu no TeMe — MUCMNoNb30BaTh 3anucb yield *foo() BMeCTo
yield* foo(). PacnonoxeHue * — YMCTO CTUNMUCTUYECKMIA ACTIEKT,
1 peLleHue cneayeT NpMHUMaTh, PyKOBOACTBYSICh 34paBblM CMbIC-
noM. JINYHO MHe HpaBWUTCS MOC/IEA0BATESbHbIN XapaKTep CTue-
BOrO 0(hOpMSIEHUSI.

Kaxk pa6Goraer neserupoBatue yield *foo()?

Crauasa BbI30B foo() CO3AeT umepamop TOUHO TaK XKe, KaK BBl YK€
BUIe/IN paHee. 3aTeM yield * fesleTupyeT/TepeaeT yIpaBienne 9K-
3EeMILTIIPOM umepamopa (TEKyIIero TeHepaTtopa *bar()) Apyromy
umepamopy *foo().

Takum 06pa3oM, IIepBbie [[Ba BbI30Ba it.next () YIPaBJIAIOT *bar (), HO
IIpU TPETHEM BbI30BeE it.next () 3amyckaercs *foo(), U TEIIEPDb MBI YiKe
yIpasJigeM *foo() BMecTO *bar (). BoT mouemy aTo Ha3biBaeTcs Jee-
rUpoBaHUEM — *bar() JAeJerupyeTr CBO€ yIIpaBJeHUE UTepalUs-
MU *foo().

Kax Tosibko ynpaBjieH1ie UTepaToOpOM it MCUepIIbIBAET BECh Umepamop
*foo(), OH aBTOMATUYECKU BO3BPAIlAeTCA K YIIPABJIEHUIO *bar().
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Bepuemca k mpepiynieMy IpUMepy ¢ TpeMsl TT0Ce/10BaTebHBIMU
3ampocamMu Ajax:

function *foo() {
var r2 = yield request( "http://some.url.2" );
var r3 = yield request( "http://some.url.3/?v=
return r3;

+r2);

}

function *bar() {
var rl = yield request( "http://some.url.1" );

// "nBenerupoBanue" " *foo() ¢ wucnonb3oBaHuem “run(..)"
var r3 = yield *foo();

console.log( r3 );

}

run( bar );

EnunctBenHoe pasinyne MesKIy 3TUM (DparMeHTOM W BepPCHUENd, 1c-
oJIb30BaBIIElcd paHee, — IpuMeHeHue yield *foo() BMecTO yield
run(foo).

yield * ycTynaeTt ynpasneHue utepauusiMu, a He ynpasrieHue
reHepaTopoM; KOraa Bbl Bbi3blBaeTe reHepaTop *foo( ), Bbl TEMNepb
yield-pgenervpyete ee ntepatopy. Ho Bbl MoXeTe yield-gene-
rmposaTb NtoboMy uTepupyemomy obbekTy; yield *[1,2,3] 6yaeT
noTpebnsaTb UTepaTop Mo YyMONYaHuo Ansg Maccvea [1,2,3].

NMouemy aenernpoBaHue?

Yield-zesiernpoBaHue 1peiHasHaueHO B OCHOBHOM JIJII OpraHusarunm
KO/[a; B 9TOM OTHOIIIEHNY OHO CUMMETPUYHO C HOPMAJIbHBIM BBI30BOM
dbyHKIHIL.

[Ipencrasbre 1Ba MOLYJId, KOTOPBIE ITPEOCTABJLIOT COOTBETCTBEHHO
MeTO/BI foo() U bar(), IPU 9TOM bar() BbI3bIBaeT foo(). OHU cyTile-
CTBYIOT Pa3/IeJIbHO MPEKIE BCErO MOTOMY, YTO HTOTO TPeOYET IIPaBU/Ib-
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Has OpTaHU3aINs Ko/la MporpaMMbl. Hammpumep, B HEKOTOPHIX coryda-
s1X foo() MOJKET BbI3bIBATHCS aBTOHOMHO, a B IPYIrUX — Koraa bar()
BBI3BIBAET foo().

ITo Tem sxe caMbIM IPUYMHAM pasjiesieHue TeHepaTopoB YIIpouaeT
YTeHUe, COIPOBOK/ICHNE U OTJI/IKY IIPOrpaMMbl. B 3TOM OTHOIIEHUH
yield * ABJIAETCSA CHHTAKCMYECKUM COKPAIlEHUEM JIJII PYYHOTO IIepe-
Gopa 1maroB *foo() BO BpeMsT HAXOXK/ICHUS BHYTPHU *bar ().

Takue pydHblie perreHusi OYayT 0COOEHHO CJOKHBIMU, €CJIH Taru
B *foo() aCMHXPOHHBI; [T0ITOMY B MOJ0OHOI CUTYyaIlnU, BEPOSITHO,
JIydIire BOCIIOJIb30BaThCs run( . . ). Kak Mbl yike mokasasm, yield *foo()
136aBJsIeT OT HEOOXOAUMOCTH B IIOAPK3eMILIsIPE run( . . ) (Hanpumep,
run(foo)).

OenernpoBaHue coobLieHni

BosMoskHO, Bac MHTEpecyeT, Kak yield-jeernpopatue paboTaeT He
TOJIBKO C YIIPaBJIeHNEM UTEPATOPOM, HO U C IBYCTOPOHHEH TTepeaveit
coobuenuii? BuuMareIbHO mpocaeguTe 3a mepejadeii cooOimennia
BXO,Z[a/BI)IXOI[a C UCII0JIb30BaHUEM yield-/ieJIernpoBaHUs:

function *foo() {

console.log( "inside “*foo() :", yield "B" );
console.log( "inside “*foo() :", yield "C" );
return "D";

}

function *bar() {
console.log( "inside “*bar() :", yield "A" );

// “yield -penerupoBaHue!
console.log( "inside “*bar()’:

yield *foo() );

-

console.log( "inside “*bar() :", yield "E" );

-

return "F";
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}

var it = bar();

console.log( "outside:

// outside: A

console.log( "outside:

// inside “*bar() : 1
// outside: B

console.log( "outside:

// inside " *foo() : 2
// outside: C

console.log( "outside:

// inside " *foo() : 3
// inside “*bar() : D
// outside: E

console.log( "outside:

// inside “*bar() : 4
// outside: F

it.

it.

it.

it.

it.

next().value );

next( 1 ).

next( 2 ).

next( 3 ).

next( 4 ).

value

value

value

value

)5

)5

)5

)5

O6paTure ocoboe BHUMaHKe Ha JeHCTBUs 110 00paboTKe Mocie Bbl-

30Ba it.next(3):

1. 3nauenmue 3 mepenaercs (depes yield-memeTupoBanue B *bar())
OKHJAOIIEMY BbIPDAKEHUIO yield "C" BHYTpH *foo().

2. 3ateMm *foo() BBI3BIBAET return "D", HO 3TO 3HAYEHNE HE BO3BPA-
1IaeTCs BHEITHEMY BbI3OBY it.next(3).

3. Bmecto aTOTO 3HAUEHME "D" OTIPABIIETCSI KaK Pe3yIbTaT OsKUIa-
IOI1Iero BbIpaskeHus yield *foo() BHYTPHU *bar () — 9TO BbhIpasKeHUE
yield-zmenerupoBanusi GaKTUYECKH OBLIO MPUOCTAHOBJIEHO /10
MOJTHOTO ncyepnanust *foo( ). Takum 06pasom, "D" monagaeT BHYTPb

*bar() 1J1d BBIBO/IA.

4. yield "E" BBI3BIBAETCS BHYTPH *bar (), M 3HaUEHUE "E" TIepelaeTcst

HapYy’Ky KakK pe3yJibTaT Bbl30Ba it.next(3).
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C ToukM 3peHusI BHENTHETO umepamopa (it) HUKaKuX pa3imanuii MesK-
NIy YIIpaBJIeHUEM UCXOIHBIM U JeJIeTUPOBAHHBIM T€HEPATOPOM HET.

CobcTBeHHO, yield-jielernpoBaHiie aske He 00s13aTeTbHO HATIPABIIST
JIPYrOMY TeHEPATOPY; OHO TaK/Ke MOKET ObITh HAIIPaBJIeHO 0000IIEH-
HOMY umepupyemomy obvexmy. Ipumep:

function *bar() {
console.log( "inside “*bar() :", yield "A" );

// “yield -penerupoBaHue He-reHepaTopy!
console.log( "inside “*bar() :", yield *[ "B", "C", "D" ] );

console.log( "inside “*bar() :", yield "E" );

return "F";

}

var it = bar();

console.log( "outside:", it.next().value );
// outside: A

console.log( "outside:", it.next( 1 ).value );
// inside “*bar() : 1
// outside: B

console.log( "outside:", it.next( 2 ).value );
// outside: C

console.log( "outside:", it.next( 3 ).value );
// outside: D

console.log( "outside:", it.next( 4 ).value );
// inside " *bar()’: undefined
// outside: E

console.log( "outside:", it.next( 5 ).value );
// inside “*bar() : 5
// outside: F

OG6paruTe BHUMaHWUE Ha Pa3/IMYus B TOUYKAX TOJTyYEHUsI/BbIaYN CO-
OOIIEHU I MESKLY STUM TPUMEPOM ¥ TIPE/IBIILY IIUM.
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Camoe 3amMedaTesIbHOE, YTO UTEPATOP MACCHBA [0 YMOTYAHUIO He 00-
palaeT BHUMaHUs Ha COOOIIEHUSs, OTIIPABJIsSieMbl€e BbI30BAMMU next (. . ),
Tak uTo 3HaueHud 2, 3 u 4 paxktudecku urHopupyiorcs. Kpome toro,
MOCKOJIbKY UTEPaTOP He UMeeT SIBHOTO BO3BPANIA€MOI0 3HAYEHUS
(B oTyINYMeE OT paHee UCIOJIb30BAHHON Bepcuu *foo()), BhIpaxkeHue
yield * mmosydaeT undefined IIpy 3aBEepIIEHUN.

UcknroueHuns Toxxe genernpyrorca!l

[To ananmoruu ¢ TeMm, Kak yield-meserupoBaHue TPO3PAYHO TIEPeaeT
coo0IeHrst B 0O0KX HATIPABJIEHUSIX, OMTMOKH /ICKJIIOUEHHUS TOKE ITPO-
XOSAT B 000X HAIIPaBJICHUSIX:

function *foo() {

try {
yield "B";
}

catch (err) {
console.log( "error caught inside " *foo() :", err );

}
yield "C";
throw "D";
}
function *bar() {
yield "A";
try {
yield *foo();
}

catch (err) {
console.log( "error caught inside “*bar() :", err );

}

yield "E";
yield *baz();

// npvmeyYaHue: cwpa ynpaBfieHue He nepepaetcs!
yield "G";
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}

function *baz() {
throw "F";

}

var it = bar();

console.log( "outside:", it.next().value );
// outside: A

console.log( "outside:", it.next( 1 ).value );
// outside: B

console.log( "outside:", it.throw( 2 ).value );
// error caught inside “*foo() : 2
// outside: C

console.log( "outside:", it.next( 3 ).value );
// error caught inside “*bar() : D
// outside: E

try {
console.log( "outside:", it.next( 4 ).value );
b

catch (err) {
console.log( "error caught outside:", err );

¥

// error caught outside: F

B atom Ko/i€ CjiegyeT O6paTI/ITI) BHHMaHUE Ha P/ 00CTOATENBCTB:

1. Kor/a Mbl BbI3bIBaeM it.throw(2), 9TOT BbI30B OTIPABJISIET COOOIIIE-
Hue 06 ommbKe 2 B *bar (), KOTOPbIl Aesierupyer ero *foo(), e
OHO KOPPEKTHO TIepexBaThiBaeTCs M 0O6pabaThiBaeTcs. 3areM yield
"C" oTmpasisger "C" 00paTHO Kak BO3BPAIAEMOe 3HAYECHUE OT Bbl-
30Ba it.throw(2).

2. 3mnadenue "D", KOTOpOE 3aTeM BbIIaeTcs U3 *foo( ), pacIpocTpaHsi-
eTCsT B *bar (), I/ie OHO TIEPEXBATHIBAETCST 1 KOPPEKTHO 06pabaThi-
BaeTcs. 3aTeM yield "E" oTmpaBiser "E" oOpaTHO KakK BO3Bpalia-
eMoe 3HaYeHue OT BbI30oBa it.throw(3).
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3. Jlanmee nckimodyenne, BbIJAHHOE M3 *baz (), HE TIEPEXBATBIBAETCS
B *bar() (XOTst OHO OBLIO MEpeXBaUYEHO CHAPYIKH ), TAK YTO *baz ()
U *bar() mepeBOAATCS B 3aBepiieHHoe cocTosHue. [locae aToro
(bparmenTa Bbl He CMOJKETE TIOJYUUTDb 3HAUEHHUE "G" OT [TOCJIEYI0-
X BBI30BOB next (. . ), OHK OYyT IIPOCTO BO3BPAIIATD JIJIst value
3HavyeHue undefined.

AenernpoBaHne aCUHXPOHHOCTHU

A Temepb HAKOHEI-TO BEPHEMCS K TPUMEPY yield-IeIeTUPOBAHU
C HECKOJIbKMMM TTOCJIeZIOBATETbHBIMU 3artpocaMi Ajax:

function *foo() {
var r2 = yield request( "http://some.url.2" );
var r3 = yield request( "http://some.url.3/?v=" + r2 );

return r3;

}

function *bar() {
var rl = yield request( "http://some.url.1" );

var r3 = yield *foo();

console.log( r3 );

}

run( bar );

Bwmecto Bbi3oBa yield run(foo) BHYTPHU *bar() MBI IIPOCTO BbI3bIBAEM
yield *foo().

B npensiayiieit Bepcuu aTOTO MpuMepa MeXaHu3M obermanmii (yi-
paBJisieMblid run(..)) UCIIOIb30BaJICs [/ llepejjaull 3HAaueHUs U3
return r3 B *foo() B JIOKAJbHYIO IIEPEMEHHYIO r3 BHYTPU *bar().
Tenepb aT0 3HaUEHKE IIPOCTO BO3BPALlAeTCsl HAIIPSIMYIO Yepe3 MeXa-
HUKY yield *.

B ocraimbnom ImoBeZieHrne OoCTaeTcAa IMO4YTH HEM3MEHHDBIM.
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AenernpoBaHue peKypcum

Koneuno, yield-zesernpoBanne MOXKET IIPOUTHU CTOJIBKO IIATOB JieJie-
TMPOBAHUS, CKOJIBKO BbI 1TOZIKI0unTE. OHO /lake MOXKET UCIO0JIb30-
BaTbCs IS peKypcui TEHEPATOPOB ¢ aCUMHXPOHHOCTBIO, TO €CTh T'eHe-
pPaToOpoB, KOTOPbIE BBITONHSIOT yield-/eserupoBatue caMum cebe:

function *foo(val) {
if (val > 1) {
// pekypcua reHepaTtopa
val = yield *foo( val - 1 );
}

return yield request( "http://some.url/?v=" + val );

}

function *bar() {
var rl = yield *foo( 3 );
console.log( ri1 );

}

run( bar );

noaYepKHYTb MMOKOCTb yield *.

Hawy ¢yHKUMO run(..) MOXHO 6bi10 Obl BbI3bIBaTb B BUAE
run( foo, 3 ), NOTOMy 4YTO OHa NOAAEPXMBAET nepeaadvy no-
MOSHUTESNbHBIX MApaMeTPOB NpU MHMLMANM3aLmmn reHepatopa. Tem
He MeHee Mbl Ucnonb3oBann *bar() 6e3 napameTpos, UTO6bLI

Kakmue ocHoBHBIE N CTBUS TPOUCXOIAT B 3TOM Kojie? [IpurotoBsrecs,

oIpoOHOE oTHcaHue OYAET H0BOJBHO JITMHHBIM:

1. run(bar) 3amyckaet remepatop *bar().

2. foo(3) cozmaet umepamop Ayd *foo(. .) U TepeaeT 3 B IapaMeTpe

val.

3. Ilockonbky 3 > 1, foo(2) co3maeT APyroi umepamop W rnepeiaeT 2

B TIapameTpe val.
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10.

11.

[Tockoabky 2 > 1, foo(1) co3maeT APYTO umepamop u nepenaet 1
B HapaMeTpe val.

YcnoBue 1 > 1 He BBITIOJIHSETCS, TO3TOMY MBI 3aT€M BBI3BIBAEM
request(..) CO 3HAYEHMEM 1 1 TTOJy4aeM 0OpaTHO OOEIaHe ISt
MepBOTO BbI30Ba Ajax.

IT0 obelanue BbIaeTcs yield ¥ EPEXOAUT K 9K3EMILISIPY TeHe-
paropa *foo(2).

Yield * mepemaer oOelanre 0OpPaTHO 9K3EMILISIPY TeHEpaTopa
*foo(3). JIpyrast koman/a yield * mepezaer oOelaHmue 9K3eMILIst-
py reneparopa *bar(). Ilocse aroro eule ojHa koMaHa yield *
nepezaet oberanye GYHKIUHU run(. . ), KOTOPast OKUIAET 10 ITO-
My oberanuio (s mepBoro 3amnpoca Ajax) st IPOAOJIKEHMS
paboThI.

Korzma obenjanue paspenaercs, ero coobieHne BbllloJHEeHUs OT-
[IpaBJIAeTCs JJId IIPOAOJIKEHU *bar(); yepes3 yield * oHO mepe-
JIAETCS DK3IEMILIAPY *foo(3), ITOCJIe Yero uepes yield * oHO Iiepe-
JlaeTCs 9K3EMILIAPY reHeparopa *foo(2), rocJie 4ero yepes yield *
OHO TIepe/laeTcsi HOpMaJIbHOW KOMaH/le yield, 03KUQIOIIECH B 9K-
3eMILIApe regeparopa *foo(3).

OTBeT Ajax mepBOTO BBI30BA Telepb HEMEAJIEHHO BO3BPAIIAETCS
13 9K3eMILISIpa reHepatopa *foo(3), KOTOPBIM OTIIPaBJISIET ATO
3Ha4YeHIUE KaK pe3yJibTraT BbIpaskeHus yield * B 9K3eMILIIpe *foo(2),
Y IPUCBAUBAETCS JIOKAJIBHON IIepeMeHHOo val.

BuyTtpu *foo(2) BBIZaeTcs BTOpPO 3ampoc Ajax BBI30BOM
request(..); ero obemnanre Bo3BpalaeTcs yield aK3eMILISAPY
*foo(1), 1 3aTeM yield * pacIpocCTpaHsIeTCs 110 BCEMY IIYTH [0
run(..) (cHosa mar 7). Korga obemanye paspemurcst, BTOpoii 0T-
BeT AjaxX pacTpoCTpaHseTcs 0 BCeMy MYTH JI0 9K3eMILJISIpa TeHe-
patopa *foo(2) U MPUCBAMBAETCS JOKATBHOU TepeMeHHON val.

Haxkowner, BeiaeTcs TpeTuii 3ampoc Ajax BbI30BOM request(. . );
ero obelanue MPOXOAUT /10 run(. . ), OCJIE Yero 3HaUeHIe paspe-
IeHKs IPOXOANUT BeCh 0GPATHBIN Iy Th. 3aT€M OHO BO3BPAIIAETCS
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yepes return, 4TOOBI JOUTHU 0 OKUAAIOIIETO BbIpaKeHUd yield *
B *bar().

Yo! Kakasi-to qukas MpicaeHHas akBuanbpuctukal BosmMoskHo, Bam
CTOUT MEPEYNTATh ITO HECKOJIBKO Pa3, a MOTOM MOUTH U ChECTb UTO-
HUOY/1b, YTOOBI OTBICUBCH.

NMapannenbHoe BbiNOJIHEHUE
reHepaTtopoB

Kaxk o6cyskmanoch B riase 1 v panee B 9TOI IJ1aBe, Ba OJJHOBPEMEHHO
paboTAIOIINX «ITPOIECCa» MOTYT YepPeoBaTh CBOM OIEPaIlii B KOO-
MePaTUBHOM PEKUMeE, U IOCTATOUYHO YaCTO HTO TMPUBOJIUT K OUEHD
3P PeKTUBHBIM BbIPAKEHUSIM aCHHXPOHHOCTH.

OTKpOBeHHO TOBODA, HAIlTX ITPUMEPDBI YEPEAO0BaHNA MHOKECTBEHHDBIX
TeHePaTOPOB MOKA3bIBAIN, KAKUM 3aITy TAHHBIM MOKET CTaTh Koa. Ho
MbI HAMEKHYJIM, 4TO B HEKOTOPBIX MECTaX TaKask BO3MOKHOCTb OyieT
JIOCTATOYHO TTOJIE3HOM.

Bcenomuute crienapuii, paccMOTPEHHBIH B rJ1aBe 1: iBa pa3HbIX OJ[HO-
BpeMeHHO paboTaronmx 00paboTynka OTBETOB Ajax JOJKHbBI KOOP/IH-
HUPOBATH CBOIO PAOOTY IPYT C IPYTOM, YTOOBI IIPEOTBPATUTH MOTEH-
MUAJbHYIO CUTYallMi0o TOHKW TIPU Tepepade MaHHBIX. OTBETH
pa3MeIaInch B MACCUBE res:

function response(data) {
if (data.url == "http://some.url.1") {
res[0] = data;

}

else if (data.url == "http://some.url.2") {
res[1] = data;

}

Ho xax opranmnsoBarh napajsiesbHOe UCIOJIb30BaHNe HECKOJBKNIX
reHepaTopPOB B 9TOM ClI€HAPUU ?



I'Iapanneanoe BbIMNOJIHEHNE r'EHEPaToOpoB 217

// “request(..) - ¢yHkuua Ajax c noapepxkon obewaHuii
var res = [];
function *regData(url) {
res.push(
yield request( url )

)5

3Aech UCMOoNb3yTCA ABa 3K3eMnisipa reHepaTopa *regData(. . ),
HO C TaKMM e YCEXOM MOXHO 6bI/10 UCMOb30BaTh OAMH 3K3eM-
NAsp ABYX Pa3HbIX reHepPaToOpOB; aHanM3 B 060MX Cly4yasx ocTa-
€TCs Hen3MeHHbIM. KoopayHaums ABYX pasHbIX reHepaTopos Gyaet
paccMOTpEeHa HUXe.

BwmecTo Toro uToObl paséupaThCs ¢ PyYHBIM MIPUCBaUBaHIEM res[0]
U res[1], MbI HCITOJIb3YeM KOOPAMHUPOBAHHOE YIIOPSAIOUEHME, UTOOBI
omnepanma res.push(..) COXpaHsaia 3HAYCHUA B OKUTAEMOM U TIPE/I-
CKa3yeMOM TMOopsaKe. ITO JOJKHO CIeTaTh BRIPAKEHHYIO JTOTUKY
HEMHOTO YUIIe.

Ho kak opranusoBath 510 B3auMozeiictsre? /[ Hayaa nonpodyem
ClIeJIaTh 9TO BPYUYHYIO € UCIIOJb30BaHNEM OOETaHMii:

var itl = reqgData( "http://some.url.l" );
var it2 = regData( "http://some.url.2" );
var pl = itl.next();

var p2 = it2.next();

pl

.then( function(data){
itl.next( data );
return p2;

)
.then( function(data){

it2.next( data );
s

/lBa ax3emMrIuisgpa *reqData(..) 3aMyCKAIOTCS IS BbIIAYM 3aIIPOCOB
Ajax, a 3arem npuocTtaHaBauBaoTcst yield. [Tocse aToro Mbl BeIOupa-
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eM BO300HOBJICHHE IIEPBOTO 9K3EMILIAPA IIPU Pa3PeLIeHun pl, Ioce
4ero paspelieHue p2 mepe3arycTuT BTOpoil ak3eMiuistp. Takum 06-
Pa3oM MbI UCTIOJIb3YEM OpPraHU3allMOHHbIE CPEICTBA OOEIAHNT, YTO-
Obl B res[@] XpaHWJICs [IEPBLII OTBET, a B res[1] — BTOPOIL.

Ho gectno TOBOPA, 9TO pelleHne OCTaeTCA /10 OTBPallleHNA PYUYHbBIM
1 He ITO3BOJIAET reHepaTtopaM Opranmn3oBaTb CBOIO pa60Ty, B 4Y€EM, BO3-
MOJKHO, 3aK/JII09a€eTCA UX NCTUHHAA CHUJIA. HOHp06y€M caesaaTb 9TO
nHayve:

// “request(..) - oyHkuua Ajax c noapepxkon obewaHuii
var res = [];

function *regData(url) {
var data = yield request( url );

// nepepaya ynpaBneHusa

yield;

res.push( data );
}
var itl = reqgData( "http://some.url.1" );
var it2 = reqgData( "http://some.url.2" );
var pl = it.next();

var p2 = it.next();

pl.then( function(data){
itl.next( data );

s

p2.then( function(data){
it2.next( data );

s

Promise.all( [p1,p2] )

.then( function(){
itl.next();
it2.next();

})s



I'Iapanneanoe BbIMNOJIHEHNE r'EHEPaToOpoB 219

Taxk, y’ke HeMHOTO JTy4iiie (XOTsI PellieHne OCTAeTCs pyUHbIM! ), TOTOMY
YTO TeTepb /iBa 9K3eMILIsIpa *regData(..) BBITIOJHSIOTCS JI€UCTBU-
TeJIbHO TTapaJlyiesibHo U (110 KpaiiHell Mepe, B TIEPBOI YacTH ) He3aBH-
CUMO.

B npexpiyiiem gpparmenTe BTOPOMY 3K3EMILISIPY JIaHHbIE He Tiepe-
JIaBaJICh JI0 TeX MOP, MOKA IePBbIN 9K3eMILIAD He OYIeT MOJTHOCThIO
3aBepiieH. Ho 31ech 06a 9K3eMILIspa MOoJIydatoT CBOM JaHHbIE CPasy
JKe TIOCJIe TIOJTyYeHUS COOTBETCTBYIONTUX OTBETOB, TIOCJIE YETO KAXKIBIN
9K3EMILJISIP CHOBA BBITIOJIHACT yield /71 11eJiel iepeiaun yIpaBaeHusI.
3aTeM MbI BBIOUPaeM, B KAKOM TIOPSIIKe BO30OHOBUTD UX, B 06pabOT-
YuKe Promise.all([ .. ]).

B aToMm periennu ecTh 0IMH HEOUEBUIHBIH MOMEHT: OHO TTOJICKa3bIBa-
et 6oJiee pocTyio Gopmy DYHKIUU, TPUTOAHON I TOBTOPHOTO
UCTIONb30BaHMs, N3-32 cuMMeTpul. [IpencTaBbre GyHKIIIO C UMEHEM
runAll(..):

// “request(..) - ¢yHkuua Ajax c noapepxkon obewaHuii
var res = [];

runAll(
function*(){
var pl = request( "http://some.url.1" );

// nepepada ynpasneHua
yield;

res.push( yield p1 );
3
function*(){
var p2 = request( "http://some.url.2" );

// nepepada ynpasneHuA
yield;
res.push( yield p2 );

)5
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S He npuBOXY KoA runAll(..), NMOTOMY YTO OH HE TO/bKO 3a-
TOPMO3UT TEMM U3NOXKEHUSI MaTepuana, Ho 1 SIBSETCS paclumpe-
HMEM JIOTUKK, YXKE peann3oBaHHOM B run(..). Takum obpasom,
B KaueCTBEe XOPOLUEro AOMOAHUTENBHOMO YNpaXKHEHWS! Nonpobyi-
Te gopaboTaTb koA run(. . ), YTobbl OH paboTan Kak BbIMbILLEH-
Has QyHKUMS runAll(..).

Kpome Toro, most 6nbnmnoteka asynquence npeaocTaBsieT paHee
YNOMSIHYTYHO (hyHKUMIO runner( . . ) CO BCTPOEHHOMN (hyHKLMOHA b=
HOCTbIO Takoro poaa (cM. npunoxeHune A).

A BOT Kak poucxoaut 06paboTka BHYTPH runAll(. . ):

1. IlepBsiii reHepaTop mosryyaeT oOelaHe AJst IepBOro oTBera Ajax
oT "http://some.url.1", a 3aT€M BO3BpaIllaeT yIIpaBJaeHIE obpar-
HO DyHKIUU runAll(..).

2. Bropoii reneparop 3arycKaeTcs 1 ieJlaeT To ke camoe /7 "http://
some.url.2", BO3Bpallas yrpasJieHre 00paTHo (PyHKIMU runAll(. . ).

3. Tlepsblii reHepaToOp BO30OGHOBISIET PabOTY ¥ BBIAAET CBOE Obela-
Hue pl. (-DyHKHI/IH runAll(..) fejaeT B JaHHOM CJIy4ae TO JKe CaMoe,
4TO U IpeAbIAyIIas BEPCUs run(..), — OHA OXKUJAET pa3pelleHnus
9TOro oOeIanusd, a 3aTeM BO30OHOBJISAET BBIIIOJIHEHHUE TOTO KE
refeparopa (6e3 nepenaun ynpasienus!). Korma p1 paspermurcs,
runAll(..) CHOBa BO30OHOBJISIET BBITIOJHEHIE [TEPBOIO reHEPaTo-
pa ¢ 9TUM 3HAYEHUEM pa3pelleHNsd, [I0CJe Yero res[0] Mosy4daeT
cBoe 3Havenne. Korma mepBarii reHepaTop 3aTeM 3aBepIaeT pa60-
Ty, IIPOUCXOAUT HesIBHAM IIepeiada yIIpaBIeHUd.

4. Bropoii rereparop Bo300HOBJIsIET paboOTy, BbIaeT cBoe obelna-
HUE p2 1 OKuaeT ero paspenienus. [locae aToro runAll(..) Bo-
300HOBJISIET BBIIIOJIHEHIE BTOPOTO TeHepaTopa ¢ 9TUM 3HaUEHIEM,
II0CJIe Yero 3a/iaeTcd 3HayeHnue res[1].

B namem npumepe BHELIHSS IIePEMEHHAsI res UCIOJIb3YeTCs /LIS
XpaHeHUs Pe3yJBTaTOB /IBYX Pa3HBbIX OTBETOB Ajax, 3TO €TI0 BO3-
MOJKHBIM OJ1arofiapst KOOPANHAIIMN MAPAJIETBHOTO BBITOTHEHHS.
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OztHaKO MOZKET OBITH [OJIE3HO JAOMOJHUTEILHO PACITUPUTH runAll(. .)
JIUIST TOTO, 4TOOBI IPEIOCTaBUTh BHY TPEHHEE IIPOCTPAHCTBO, 00IIEe /ISt
HECKOJIbKUX 9K3EMILISIPOB F€HEPaTOPOB, — HAIIPUMED, Ty CTOI 0OBEKT,
KOTOPBIN 1asiee OyjieT Ha3biBaThCs data. Kpome Toro, ata peanusaiiust
MOJKeT MOJIy4aTh IepellaHHble Yepe3 yield 3HAUEHUS, He SBJISIONINe-
cs1 00elannsIMu, 1 IiepeaBaTh UX CJAEAYIONEMY TeHePaTopYy.

IIpumep:
// “request(..) - oyHKuua Ajax c nopapepxkon obewaHuii
runAll(

function*(data){

data.res = [];

// nepepava ynpaBneHua (U nepepava coobuweHun)
var urll = yield "http://some.url.2";

var pl = request( urll ); // "http://some.url.1"

// nepepaya ynpaBneHusa

yield;
data.res.push( yield p1 );
9
function*(data){
// nepepava ynpasneHua (U nepepava coobuweHun)
var url2 = yield "http://some.url.1";
var p2 = request( url2 ); // "http://some.url.2"
// nepepada ynpasnieHuAa
yield;
data.res.push( yield p2 );
}

)5

B aroit hopmysiupoBke jiBa reHepaTopa He TOJTHKO KOOPAUHUPYIOT
Tiepejiavy yrpasJieHus, HO U HAIIPSIMYTO OOIIAIOTCS IPYT C IPYTOM, KaK
Jyepe3 data.res, Tak U 4yepe3 nepeaHHble yepe3 yield coobIeHus,
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KOTOPBbIE MEHAIOT MeCTAaMH 3HAUeHUST urll 1 url2. ITO HEBEPOSITHO
MOIIIHAT BO3MOKHOCTD!

Takas peasu3aiust TakKe CIIy;KAT KOHIENTYaIbHOI 62301t /17151 GoJiee
cosxkuoro acuaxponnoro meroga CSP (Communicating Sequential
Processes), KOTOpbII paccMaTpPUBAETCS B TPUIIOKEHUH b 9TON KHUTH.

NMpeo6pasoBaTenum

J10 HACTOSIIIIEro MOMEHTA TIPE/IIIOJIAraJoCh, YTO BbIaya 00eaHust u3
remeparopa — 1 BO30OHOBJICHUE BIIIOJIHEHUS TeHepaTopa 3TuM obe-
IIaHUEeM 4Yepe3 BCIIOMOTaTeIbHYIO (byHKuI/Ho Bpojie run(..) — ObLIa
JIYYIIMM BO3MOKHBIM CITOCOOOM YIIPaBJIEHUSI aCUHXPOHHOCTBIO TIPH
oMol reiepatopos. He Oyiry CKpbIBaTh: TaK OHO M €CTh.

Ho MbI mpomycTiiiu Apyroii maTTepH, KOTOPbIi MOJTydus GoJiee Wik
MeHee HIMPOKOe paclpocTpaHeHue, II09TOMY JIJISI IOJIHOThI KAaPTUHBI
s KPaTKO OIUIILY €To.

B o6uieit Teopuun 06pabOTKH TaHHBIX CYIIECTBYET cTapasi, MOsIBUB-
masicst etie 710 JS KoHteniust npeoopasosamenet (thunk). He yriy-
6JIISICHh B UCTOPUIO TIPOUCXOKIECHUS TEPMIHA, Y3KOCIEITNATN3UPO-
BaHHBIM BbIpaskeHueM rpeoOpasosaTesis B JS apisgercs GyHKINS,
KoTopas 0e3 Kakux-110o mapamMeTpoB IOAKII0YAETCs i BbI30Ba
IpyToil (pyHKIIH.

MHuaye roBopsi, BbI30B GYHKINHU (CO BCeMU HEOOXOAMMBIMU TTapamMe-
TPaMU) «3aBOpPAuUBAETCsI» B olipeiesienre yHKIUKU, KOTOPOe COo3/1a-
€T MIPOMEKYTOUHOE 3BEHO [IJII BBITOJTHEHUS BHYTPEeHHEH (pyHKIINN.
Buernss hyHKums-o6epTKa 1 HasbiBaeTcst ipeobpasosatesieM. [To31-
Hee TIPU BBITIOJIHEHWH 1Tpeobpa3oBarTesisi B KOHEYHOM UTOTe Oy/IeT
BbI3BaHa NCXO/HAS QYyHKIIHS.

IIpumep:

function foo(x,y) {
return x + vy;
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}

function fooThunk() {
return foo( 3, 4 );
}

// no3gHee

console.log( fooThunk() ); // 7

Wrtak, CHHXPOHHBIN IIpeoOpa3oBaTesib YCTPOEH JOCTATOYHO TIPSIMO-
sHeitHo. Ho 4To HacueT acuHXPOHHOTO TpeobpasoBaTesisi? MoKHO
PacIINpUTh Y3KOE OIpeiesieH e TpeodPa3oBaHus U BKIIOYNUTH B HETO
HOJTyYeHre 0OpaTHOTO BBI30BA.

IIpumep:

function foo(x,y,cb) {
setTimeout( function(){
cb( x +y);
}, 1000 );
}

function fooThunk(cb) {
foo( 3, 4, cb );
}

// nospHee

fooThunk( function(sum){
console.log( sum ); /] 7

s

Kaxk Bunre, (byHKL[I/IH fooThunk(..) OXUJAET MOJYYNUTH TOJIBKO I1a-
pameTp cb(..), Tak Kak OHa y:Ke MMeeT 3HaueHus 3 u 4 (711 x U y
COOTBETCTBEHHO ), 33IaHHbIE 3apaHee U TOTOBBIE K TTepeaaye foo(. . ).
Hpe06pa3OBaTeJ1b IIPOCTO TEPIIEJNBO OKUAAET IIOCJIEJHEr0 KOMIIO-
HeHTa, HeOOXOIUMOTO €My [JIs1 BBIIIOJIHEHUS pa6OTbI — o6paTHoro
BBI30OBA.

BuipoueM, cozaBaTh mpeoGpasoBatesiv BpyUHyIo He xoueTcst. /laBaii-
Te n300peTeM (HYHKIIIO, KOTOPasi BBHITIOJIHSIET YITAKOBKY 3a HAC.
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[Ipumep:

function thunkify(fn) {
var args = [].slice.call( arguments, 1 );
return function(cb) {
args.push( cb );
return fn.apply( null, args );
¥
}

var fooThunk = thunkify( foo, 3, 4 );
// no3pHee

fooThunk( function(sum) {
console.log( sum ); /] 7

)

34ecb npeanonaraeTcs, YTO UCXOAHAs curHatypa yHKUMM
(foo(..)) oXmaaeT nonyuntb 06paTHbLIN BbIZOB B NOCIELHEN
no3mumMK, a BCe OCTallbHble NapaMeTpbl NPeaLecTByOT eMy. 3T0O
MOYTM NOBCEMECTHO NMPUHSTBLIN CTaHAAPT AJ1S aCUHXPOHHBIX (PYHK-
L1 ]S, KOTOPbIN MOXXHO Ha3BaTb «06paTHbIV BbI30B Ha NMOC/IEAHEM
MecTe». Ecnm no Kakoi-To NpuYMHe y Bac BO3HUKHET Heobxoam-
MOCTb B 06paboTke CUrHaTyp B CTW/e «0bpaTHbIN BbI30B Ha nep-
BOM MecCTe», MPOCTO co3fanTe yHKLMIO, UCMOMb3YIOLLYIO args.
unshift(..) BMecTo args.push(..).

[IpuBenennas dbopMmynanpoBka thunkify(..) IOJIydaeT CCBHUIKY Ha
byHKIMO foo(. .) ¥ Bce HEOOXOAMMBbIE eil TapaMeTphl U BO3Bpalia-
eT caM npeobpasosaTeib (fooThunk(. . )). TeMm He MeHee TaKOI 1Oz~
X0/l K MCII0JIb30BaHUIO 1peobpasoBaTesiell B JS HeJb3s Ha3BaTh
TUIIUYHBIM.

BmecTo Toro uToObl co3maBaTh caMm npeobpasoBaTeb, GyHKIMS
thunkify(..) gaie (xom 9TO BBITJIAIUT JOBOJIHLHO Saraj_‘[quo) cosa-
eT (YHKIINIO, KOTOPast IPOU3BOAUT MPeodpasoBaTeiu.

MMM... 1a, BOT Tak.
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[Ipumep:

function thunkify(fn) {
return function() {
var args = [].slice.call( arguments );
return function(cb) {
args.push( cb );
return fn.apply( null, args );
¥
¥

['nmaBHOE OT/TMYME — JTUTITHUN YPOBEHB return function() { .. }. ABOT
KaK BBITJIAJUT €€ UCIIOJIb30BAHUE:

var whatIsThis = thunkify( foo );
var fooThunk = whatIsThis( 3, 4 );

// no3aHee

fooThunk( function(sum) {
console.log( sum ); !/l 7

Y )s

I[Tpu Buje aTOTO (hparMeHTa BOSHUKAET PE3OHHBII BOIIPOC: YTO COOOI
npezcTaBisieT whatIsThis? ITo He mpeobOpasoBaTelib, a HEYTO, YTO
MIPOM3BOIMT MpeodpasoBaresiv Ha 6aze BHIZOBOB foo(. . ). ITO CBOETO
pona «pabpukar a1 cosganus npeobpasosareneil. CreruanabHOTO
TEPMUHA JIJIsI TAKUX 00BEKTOB BpOjie Obl HE CYIIECTBYET, IOITOMY
51 OyJ1y MCIIOJIb30BaTh TePMUH «(abpuka npeobpasoBareeiis.

Takum 06paszoM, thunkify (. .) mpousBoauT habpuKy npeodpasoBare-
Jieit, a habpuka npeobpasoBaTesieil IPOU3BOAUT TIPeobPa3oBaTEN.

var fooThunkory = thunkify( foo );

var fooThunkl = fooThunkory( 3, 4 );
var fooThunk2 = fooThunkory( 5, 6 );

// no3aHee
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fooThunk1( function(sum) {

console.log( sum ); // 7
s
fooThunk2( function(sum) {
console.log( sum ); // 11
)

B npumepe ¢ foo( . . ) NnpeanonaraeTcs CTuib 06paTHbIX BbI3OBOB,
OT/IMYHBIIA OT CTUNIS «oLUMBKa Ha NepBOM MecTe». KOHEeUHO, CTuib
«olwnbka Ha NepBoM MecTe» BCTPeYaeTCs HaMHOro vaue. Ecnm
6bl y yHKUMKM Foo(..) BblNM Kakne-To 3aKOHHbIE OXMAAHWS No
reHepunpoBaHuWIO oWNBOK, MOXHO 6bino 6bl AopaboTaTh ee Tak,
yTo6bl OHA OXKMAana M UCMob30Basa 0bpaTHLIN BbI30B «OLWMOKa
Ha nepBoM MecTe». MexaHuaMbl thunkify(..) He obpalwatoT
BHMMaHUS Ha TO, KaKoM CTWU/b 0BPaTHOro BbI30Ba NoApa3yMeBa-
eTcs B koge. VameHuncsa 6bl TONbKO CMHTaKCUC MCMOSb30BaHus:
fooThunkl(function(err,sum){...

PackpoiTue metoga (abpuku npeobpasosaTesieil (Toraa Kak B 6ojee
paHHel peanusanuu thunkify(..) 9TOT IPOMEKYTOUHbIIL AT CKPbI-
BaJICS1) MOJKET MOKa3aThCsl HEHYKHBIM ycaoxkHeHrneM. Ho B o6iiem
carydae ObIBaeT 110JIe3HO co3/1aBaTh (habpuKu peobpasoBareieii B Ha-
JaJie pOrpaMMBbl JIJIsl HHKATICYJISIIIAU CYIECTBYIOINX MeTo10B AP,
a3aTeM UMEeTh BO3MOKHOCTD IIepeiaBaTh 911 (haOpUKK 1 00paIiaThest
K HUM C BBI30BaMI, KOTJIa BaM MOHa00sTCst mpeobpasosarenu. /[Ba
pasesIbHBIX Iara o0ecrneyrBaoT Oojee YeTKoe pasjeieHne o0s3aH-
HOCTE.

[Tpumep:

// 6onee 4yeTko:
var fooThunkory = thunkify( foo );

var fooThunkl = fooThunkory( 3, 4 );
var fooThunk2 = fooThunkory( 5, 6 );

// BMecTO:
var fooThunkl
var fooThunk2

thunkify( foo, 3, 4 );
thunkify( foo, 5, 6 );
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Hesasucumo ot TOro, 3axo4ercs BaM sBHO paboraTh ¢ (pabpuramu
npeobpasoBaresieil UaM HET, UCIOJAb30BaHue IpeoOpasoBaTeeil
fooThunk1(..) u fooThunk2(..) OCTaeTCA HEU3MEHHDBIM.

s/promise/thunk/

Kak Bce 9T pasroBopb! 0 peoOdpasoBaTeisix OTHOCSATCS K TeHepaTo-
pam?

OGee cpaBHeHne mpeobpasoBaresieii ¢ 00emanusaMu: OHY HE B3au-
MO3aMeHsIeMbl, TaK Kak He 00J1a/[al0T 9KBUBAJIEHTHBIM [10BEeHIEeM.
Ob6emanust ob6agaoT ropasno 6osee MUPOKUMEI BO3MOKHOCTIMU
U TOJIb3YTOTCS OOJIBIIIMM JJOBEPUEM, Ye€M IIPOCTHIE TPeoOpa3oBaTeIu.

Ho B kakoM-TO cMbIciIe 00e KOHCTPYKIIMU MOTYT paCcCMaTpUBaTbCA
KaK 3allpoC 3Ha4Y€HU:A, OTBET Ha KOTOpI)IIL/,I MOJKET IIPEAOCTABJIATHCA
ACMHXPOHHO.

BemomtuTe, 4To B Ti1aBe 3 MbI OIPEAETUIN METO/ ISt «00elaHn3a-
1wy GYHKIINHT, KOTOPBIN HA3bIBAJICS Promise.wrap(. . ). O6epTKa A
obelanHuii He MPOU3BOAUT OGEIaHNil; OHA TPOUBBOAUT HadPUKN
obeIaHmii, KOTOPBIE, B CBOIO OY€Pe/ib, TPOU3BOAAT oberanmst. Cury-
alusl COBEPIIEHHO Takasl ke, Kak ¢ (pabpukamu mnpeobpasoBareieil
u peobpasoBaTeIaMU.

Y100bl IPOAEMOHCTPUPOBATH CUMMETPUIO, CHAYa/Ia U3BMEHKUM IIPUME]D
foo(..) ¥ IepeBe/ieM ero Ha 0OpaTHbBIN BbI3OB B CTHUIIE «ONIMOKa Ha
IIEPBOM MeCTe»:

function foo(x,y,cb) {
setTimeout( function(){
// npepnonaraetca, 4to "cb(..)  wucnonb3yet
// cTunb "ownbka Ha nepBom mecTe"
cb( null, x +y );
}, 1000 );

A Temepb CpaBHUM HUCIIOJIb30BaHME thunkify(..) W promisify(..)
(TO ecTb Promise.wrap(..) U3 TJIABHI 3):
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// cuMMeTpuA: KOHCTpyMpOBaHMe TOro, KTO BblAaeT 3anpochl
var fooThunkory = thunkify( foo );
var fooPromisory = promisify( foo );

// cvmmeTpuA: BbiAaYa 3anpoca
var fooThunk = fooThunkory( 3, 4 );
var fooPromise = fooPromisory( 3, 4 );

// nonyyeHue oTBeTa-npeobpasoBaTena
fooThunk( function(err,sum){
if (err) {
console.error( err );

}

else {
console.log( sum ); /] 7

}
)

// nonyyeHue oTBeTa-obewaHua
fooPromise
.then(
function(sum){
console.log( sum ); /] 7

¥

function(err){
console.error( err );

}
)5

U (pabpuka npeobpasosaresieil, u dpabdpuka obemanuii (hakruaecku
BBIIAIOT 3a11POC (Ha MOJTyYeHre 3HaYeH sl ), COOTBETCTBEHHO, TIPE0s-
pasoBaresib fooThunk 1 obelane fooPromise MPEACTABISIOT Oy Ly IIIe
OTBETHI Ha TOT BOIPOC. B TakoM cBeTe cuMMeTpus O4eBU/IHA.

Boopyskusiuch aToll TOUKOIi 3peHus, Mbl BUAUM, YTO TeHePaTOPbI,
KOTOPbI€E BBIIAIOT OOEIIAHuUS 111 ACHHXPOHHOCTH, MOTYT BMECTO 9TO-
O BbIJIaBaTh PeoOpa3oBaTesu JIJisi ACHHXPOHHOCTH. Bee, 4To 1ist
ATOTO MOHAA00UTCs1, — OoJIee yMHast peasn3ariys run(. . ) (CM. BBbIIIE),
KOTOpast CmocoOHa He TOJBKO HAWTHU U CBSI3aThCSI C BBIZIAHHBIM Yepe3
yield oberanuem, HO ¥ TIPEOCTABUTH OOPATHBII BBI30B BHIIAHHOMY
peobpasoBaTeio.
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[Ipumep:

function *foo() {
var val = yield request( "http://some.url.1" );
console.log( val );

}

run( foo );

B sTOM mipumepe request (. . ) MOKeT ObITh Kak habpuKoil obenanmii,
KOTOpast Bo3Bpaiaet obenanue, Tak u pabpukoii mpeobpasoBareieii,
KOTOpast Bo3Bpamiaer npeodpasosaresb. C TOUKK 3PEHUsT TOTO, YTO
[IPOUCXO/UT B JIOTUKE TEHEPATOPa, aTa MOJAPOOHOCTD Peaynsaluu He-
BaykHa, a 9TO BechMa yI00HO!

Takum 0O6pa3oM, request(..) MOMKET 3a[aBaThCS JIOOBIM U3 JABYX
c1ocobOoB:

// “request(..)  c obewaHusmu (cm. rnasy 3)
var request = Promise.wrap( ajax );

// wnun

// “request(..)  c ¢abpukoi npeobpasoBaTeneit
var request = thunkify( ajax );

Haxkowerr, 4ToObI BHECTH TOIEPKKY TTpeobpasoBaresieil B 6oJiee paH-
HIOIO (byHKLu/Ho run(..), HaM MMOHAI0OUTCS JIOTUKA CJIEYIOIIETO BUJA:

/! ..
// nony4unu npeobpasoBaTenb?
else if (typeof next.value == "function") {
return new Promise( function(resolve,reject){
// BbI3BaTb NpeobpasoBaTesib C 0O6paTHLIM BbI3OBOM
// B cTune "owubka Ha nepBom mecTe"
next.value( function(err,msg) {
if (err) {
reject( err );
}
else {
resolve( msg );

}
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})s
)

.then(
handleNext,
function handleErr(err) {
return Promise.resolve(
it.throw( err )

)
.then( handleResult );

)5

Terepb HaIllu reHePaTOPBI MOTYT BBI3BIBATE JINO0 (habprKK 0OeIanuii
JUIs Bbiftaun obernanuii, 6o (habpuku npeobpasoBaresieii st Bbl-
naun peobpaszoBatesiei; B 1o60M ciydae run(..) o6paboTaer aTo
3HaYEHWe U UCTIOJIb3YET €T0 JIJIsT OKUIaHUsT 3aBEPIIEHNsT, 4TOODI TPO-
JOJKUTH paboTy TeHepaTopa.

C TouKM 3peHns CHMMETPHH [Ba MO/X0/Ia KaKyTCS UACHTUIHBIMI.
Tem He MeHee cJIelyeT 3aMeTUTD, YTO 3TO CITPABEIJINBO TOJIBKO C TOU-
KU 3peHust obemanuii uin npeobpasoBaTesieil, mpeacTaBIsiOIIX
co60ii TIPoIoJIKEHNE TeHepaTopa o OyyeMy 3HAYEHUTO.

B Gouee ob1ieii mepcrekTuBe mpeobpa3oBaTesn BPSII U CMOTYT
MPEJIOCTABUTD FAPAHTUH JIOBEPUST UJIN CPEACTBA KOMIIO3UIIUH, C KO-
TOPBIMH TIPOEKTUPOBAIKCH oberanus. Vcnoab3oBanue 1mpeodpaszo-
BaTessl Kak 3aMeHbI /Uit 0OelaHusi B 9TOM KOHKPETHOM HaTTepHe
ACMHXPOHHOCTHU TeHepaTopa — pabouee pelieHne, HO CJeyeT MOHU-
MaTh, 4TO OHO JIAJIEKO HE UI€ATHHO B OTHOIIIEHUN BCEX TPEUMYIIECTB,
[IPENOCTABISIEMBIX OOCIaHUsIMK (CM. TJIaBy 3).

Ecsi y Bac ectb BBIGOP, CIOJIB3YITE yield ¢ 00EIAaHUSIMMU, & HE C TIPe-
o6pasoBaresisimi. TeM He MeHee HET HUYETO TIOXOTO B PEATH3AIUH
run(..), KOTopas MOeT paboTaTh CO 3HAYCHUAMU 0O0UX BUJOB.

®yHKUMs runner(. . ) U3 Moel BubnmoTekn asynquence (CM. Npu-
noxeHue A) obpabaTbiBaeT Bblaady obellaHui, npeobpasoBaTenel
1 nocnefoBaTeNlbHOCTEN (sequences) asyngquence.
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FeHepaTopbl A0 ES6

Hapetoch, Bbl yike yOequanch B TOM, 4YTO TEHEPATOPHI MOTYT CTATh
OY€eHb BXKHBIM JIOTIOJTHEHUEM K BallleMy HHCTPYMEHTAPUIO ACHHXPOH-
HOTO IporpamMmupoBanusi. Ho aTOT HOBBII CHHTAKCHUC TOSBUICS
T0J1K0 B ES6, 2 3T0 03HAUYAET, YTO BBI HE CMOKETE ITPOCTO OIIPEIETNUTh
OJUUIIBI 171 TEHEPATOPOB, KaK 9TO jestaeTest [jist oberanuii (Ko-
TOPBIE BCETO JIUTITh TTpeicTaBaioT HOBBIM API). UTo MokHO creaTs,
4T006bI I00ABUTH TeHEPATOPHI B JS-KO B Gpay3epe, eciv Bbl He MOsKe-
Te cebe MO3BOIUTH UTHOPUPOBATH OPAy3€pPbI, He MOIEPKIUBAIOTIITE
ES6?

[l Bcex HOBBIX CMHTaKCHUeCKUX pacmmpenuii ES6 cymectByior
WHCTPYMEHTBHI (Yallie BCEr0 OHU HA3BIBAIOTCS MPAHCNULAMOPAMU — OT
«TPaHC-KOMITHJITOPY ), KOTOPBIE MOTYT B34Th cuHTakcuc ES6 u mpe-
06pa3oBaTh €ro B 9KBUBAJEHTHBIN (HO 04eBUIHO OoJiee YPOLIUBbIii! )
Koz 6e3 moepxkkn ES6. Takum 06pazoM, reHepaTopbl MOTYT TPaHC-
MUJIMPOBATHCS B KO, KOTOPBIiT 00JIa/IaeT TE€M Ke MOBEIeHUEM, HO
paboraer B ES5 u Huke.

Ho kax? Ha nepsblil B3riisiz BooOIe HEOHITHO, KAK TPAHCIUINPO-
BaTh B APYryio ¢popMmy «BojiebHoe» mosepeHue yield. Bripouem,
g yKe HaMeKaJl Ha pelleHne mpyu 00CyKAeHUN umepamopos Ha Oase
3aMBIKAHU.

PyuyHoe npeobpa3oBaHue

[Ipesxe yeM 06CYKAATh TPAHCIIJIATOPDI, TaBaiiTe pazbepeMcs, Kak
py4Hast TPAHCIIAJISTIHST MOTJTa ObI pabOTaTh B Caiydae reaepatopos. He
CTOUT JAYMATh, YTO ATO YUCTO TEOPETUIECKOE YIPAKHEHUE, TTOTOMY
YTO OHO MOMOJKET BaM JIydIlle TIOHSITh, Kak paboTaeT Takasi 3aMeHa.

[Tpumep:

// “request(..) - ¢yHkuua Ajax c nopapepxkon obewaHuii
function *foo(url) {
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try {
console.log( "requesting:", url );

var val = yield request( url );
console.log( val );

}
catch (err) {

console.log( "Oops:", err );
return false;

}

}
var it = foo( "http://some.url.1" );

I[TepBoe, Ha UTO caeayeT 0OpaTUTh BHUMAaHKE, — 9TO TO, YTO HaM BCe
paBHO HYysKHA 00bIYHast (DYHKIUSA Foo (), KOTOpast MOKET BbI3bIBATHCS,
M OHa JI0JKHA BO3BpaIaTh umepamop. VItak, KpaTko o6pucyeM He-
06X0/I1MOe TIPeoOpa3oBaHIIE:

function foo(url) {

//
// co3paTb UM BepHyTb UTepaTop
return {
next: function(v) {
//
¥
throw: function(e) {
//
}
¥

var it = foo( "http://some.url.l" );

Cuienytoliiee, Ha 4TO cyie/lyet 06paTUTh BHUMAHKE, — YTO «BOJIIIEOHOE>
oBeAEeHUe FeHepaTopa 3aK/I049aeTcs B IPUOCTAHOBKE ero objacTu
BUAMMOCTH/COCTOSTHUS, HO €r0 MOKHO 9MYJIUPOBATH IIPU TTOMOIIN
DYHKIMOHANBHBIX 3aMbIKaHUI. YTOOBI IOHATDH, KaK HAIIUCATH TAKON
KOJI, MBI CHayaJjla pa3MeTUM pa3Hble YacTU reHepaTopa 3HaAYeHUsIMU
COCTOSTHM S
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// “request(..) - ¢yHkuua Ajax c noapepxkon obewaHuii
function *foo(url) {

// COCTOAHVE 1

try {
console.log( "requesting:", url );
var TMP1 = request( url );

// COCTOAHUE 2
var val = yield TMP1;
console.log( val );

}

catch (err) {
// COCTOAHME 3
console.log( "Oops:", err );
return false;

YT06bl MnntocTpauys bbina 6onee TOUHOM, Mbl pa3bunm KoMaHay
val = yield request.. Ha ABe 4acTu C UCMOMb30BaHNEM Bpe-
MEHHOW nepemMeHHol TMP1. request(..) NPOUCXOAUT B COCTOSI-
HWM 1, a NpucBanBaHWe 3HayeHnsl 3aBepLueHns val npoucxoamT
B COCTOSIHUM 2. Mbl 136aBMMCS OT NPOMEXYTOUYHOW NepeMeH-
Hol TMP1, kOrAa 3anMeMcs Npeobpas3oBaHVeM KoAa B SKBUBANIEHT-
HbI koA 6€3 reHepaTopoB.

[pyrumu cnoBamu, 1 — ucxogHOe COCTOSTHHUE, 2 — COCTOSIHUE TIPU
YCIIEIITHOM BBITIOJTHEHUY request (. . ), 3 — COCTOSIHIE ITPU HEYauHOM
BBITIOJTHEHUU request(. . ). BeposTHO, BBI y:Ke TIOHSIN, KaK TOTIOJTHH-
TeJIbHBIE TIaTH yield MOTYT KOAUPOBATHCS AOTMOJHUTETHHBIMU CO-
CTOSTHUSIMH.

BosBparasice kK TpaHCTIMIMPOBAHHOMY T€HEPATOPY, OMPEIETM B 3a-
MBIKaHNUW TIePEMEHHYIO state, KOTOPas MOKET MCIIOTB30BATHCS [T
OTCJICKUBAHUST COCTOSTHUS:



234 naBa 4. NeHepaTopbI

function foo(url) {
// ynpaBneHue COCTOAHMEM reHepaTopa
var state;

//

A Terepb ompesieTMM BHYTPU 3aMbIKaHUST BHYTPEHHIO DYHKITUIO
C UMeHeM process (. . ), KOTopast 00pabaTbiBaeT BCe COCTOSTHUS B KOH-
CTPYKIIUU switch:

// “request(..) - oyHkuua Ajax c noapepxkon obewaHuii
function foo(url) {

// ynpaBneHue COCTOSAHWEM reHepaTopa

var state;

// obbABNEHUA NepeMeHHbIX YpPOBHA reHepaTopa
var val;

function process(v) {
switch (state) {
case 1:
console.log( "requesting:", url );
return request( url );
case 2:
val = v;
console.log( val );
return;
case 3:
var err = v;
console.log( "Oops:", err );
return false;

//

Kaxoe cocrostHue B renepaTope MpeAcTaBIeHO OTAeNbHON CeKIreit
case B KOMaH/ie switch. (DyHKLII/IH process(..) 6y£[eT BBI3bIBATHC
KasK/[bIi pas, Kora norpedyercst 06paboTaTh HOBOE cocTosiiue. Beko-
pe MbI BEpHEMCSI K TOMY, Kak paboTaeT aTa cxema.
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JIioObie 00bSABICHNS IEPEMEHHBIX YPOBHsI TeHeparopa (val) nepe-
MEIAIOTCST 3a MIPEEIbl process(. . ), YTOOBI OHU MOTJIU MEPEKUTH
MHOTOKpaTHbBIE BbI30BBI process(..). [lepemennas err ¢ 6JI04HOI
006J1aCThIO BUAMMOCTH HEOOXOMMA TOJBKO B COCTOSTHUU 3, TIO9TOMY
OHa OCTaeTCs Ha MecTe.

B cocrosgnuu 1 BMecTo yield resolve(..) UCIIOJb3yeTCs return
resolve(..). B 3aBepmiaioremM cOCTOSHIH 2 SBHOTO BO3BPAIIaeMOTO
3Ha4YEHUS HET, II09TOMY MbI IIPOCTO BBIIIOJIHAEM return — 3TO TO K€
caMoe, 9To return undefined. B 3aBepiaiomiemM cocTOSHUN 3 UCTIOTh-
30BaJIaCh KOMaH/Ia return false, IO9TOMY MbI COXPaHSIEM €€.

Ternepb HEOOXOAMMO OIIPEAETUTD KO/ B DYHKIIUSX UMepamopa, 4Toobl
OHU BbI3BIBAJIU process(..) COOTBETCTBYIOIIUM 06pa30M:

function foo(url) {
// ynpaBneHue COCTOAHMEM reHepaTopa
var state;
// 06bABNEHUS MepeMeHHbIX YPOBHA reHepaTopa
var val;

function process(v) {
switch (state) {

case 1:
console.log( "requesting:", url );
return request( url );

case 2:
val = v;
console.log( val );
return;

case 3:
var err = v;
console.log( "Oops:", err );
return false;

// co3paTb M BepHyTb uTepaTop
return {
next: function(v) {
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}s

// wncxopHoe cocTofiHMe
if (!state) {
state = 1;
return {
done: false,
value: process()
¥
}
// yield Bo306HOBNAETCS ycCnewWwHo
else if (state == 1) {
state = 2;
return {
done: true,
value: process( v )

¥
}
// reHepaTop yxe 3aBepleH
else {
return {
done: true,
value: undefined
¥
}

"throw": function(e) {
// sBHaa ob6paboTka OWMHOK BHINOJHAETCS TONbKO

3

// B cocTosHumn 1
if (state == 1) {
state = 3;
return {
done: true,
value: process( e )
¥
}

// B nNpoTuMBHOM cny4ae owubka He byaeT obpaboTaHa,
// no3ToMy OHa MpocTO BbiAaeTcsA 06paTHO

else {
throw e;

}
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Kak paboraer aror kox?

1. IlepBblii BBI3ZOB (hYHKIINU next () UTepaTOpa IepeBeIeT FeHePaToP
13 HEMHUITUATU3UPOBAHHOTO COCTOSTHUS B COCTOsSTHUE 1, TTOC/TE Uero
BBI3BIBAETCS process () /st 00pabOTKM 9TOro cocTostius. Bosspa-
IaemMoe 3HaYeHune request(. . ), KOTOPOE ABJISETCS OOEIaHuEM JIJIsT
oTBeTa Ajax, BO3BpaIaeTcs Kak CBOMCTBO value U3 BBI30BA next ().

2. Ecuam 3ampoc Ajax 3aBepinaeTcs yCIEIIHO, TO BTOPOH BBI30B
next(..) IOJoKEH OTIPABUTh 3HAUEHME OTBeTa Ajax, B pe3yJibTaTe
Yero MPOUCXOUT IEPEXO/L B COCTOSTHUE 2. process (. . ) BbI3bIBAET-
cs cCHOBa (Ha 3TOT pa3 ¢ MepeJlaHHbIM 3HAUYeHUeM OTBeTa Ajax),
a CBOHCTBO value, Bo3BpaiaemMoe next(..), OYIeT comaepKaTh
undefined.

3. Ho ecnu 3ampoc Ajax 3aBepmiaeTcs Heyaadell, BRI3bIBAETCS
throw(..) ¢ omubKOIi, B pe3yabrare 4eTro IPOUCXOAUT IIEPEXO0/T U3
cocroanus 1 B cocrognue 3 (BMecto 2). M cHoBa BbI3bIBaeTCs
process(..), Ha 9TOT pa3 CO 3HAYECHUEM OMMOKN. DTa CEKINA case
BO3BpalllaeT 3HaueHue false, KOTOpPOe 3a/1aeTCsI CBOI?ICTBy value,
BO3BpalllaeMOMY 13 BbI30Ba throw(..).

CHapy}KI/I, TO €CTb ITpH1 BSaI/IMOZLefICTBI/IH TOJIBKO C UTEPATOPOM, O6I>I‘{-
Hast QyHKIMs foo( . . ) paboTaeT MPpaKTHIECKH TaK jKe, Kak paboTas Obl
rereparop *foo(..). Tak, Mbl (haKTHUUECKU TPAHCTIMITHPOBAH CBOM
rerepaTtop ES6 B coBmecTnmbIii Koz 10 ES6.

[Tocsie aTOTO MOKHO BPYUHYTO CO3/IaTh 9K3eMILISIP TeHepaTopa 1 yIIpaB-
JIATh €ro0 UTEPATOPOM, BBI3bIBATD var it = foo("..") W it.next(..)
U T. I. WJIH, ellle JIydlle, TepefaTh paHee olpee e HHON (YHKITUN
run(..) BBuue run(foo,"..").

ABTOMaTHUecKkaa TpaHCNUAALUA

[Ipeapiayuii mpuMep ¢ PydHBIM OMpeneTeHrneM MpeodpasoBaHuUsT
reHeparopa ES6 B akBuBasieHTHbI K01 10 ES6 temoncTpupyer pabo-
TY TeHEPATOPOB Ha KOHIIENTyabHOM ypoBHe. Ho 510 1ipeobpasoBanue
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ObLIO KpaliHe 3aIlyTAHHBIM U COBEPIIEHHO HE MOPTUPOBAIOCD [IJIsI
JIPYTHUX FeHEPaToOPOB B HalieM Kojie. Bbiio Obl KpaliHe HEMPaKTUYHO
BBITTOJIHSITH TAKyt0 PabOTy BPYUHYIO, U 9TO CBEJIET K HYJTIO BCE TIPEUMY-
IiecTBa reHepaTopoB.

Ho k cyacTbio, CyIecTBYIOT onpe/ieJieHHble HHCTPYMEHTbI, KOTOPbIE
MOTYT aBTOMaTHYECKH TPeoOpasoBbiBaTh renepatopsl ES6 B Ko,
CXOJHBIIT € TeM, KOTOPbIii GBI CO3/IaH B peAbIAyIieM paszeie. OHu
He TOJIbKO OGepyT Ha ce0st BCIo PYTUHHYIO paboTy, HO ¥ pa3bupaoTcst
C 3aTPYHEHUSIMHE, O KOTOPBIX ST HE YIOMSIHYJI.

O/uH U3 TaKuX UHCTPYMEHTOB — regenerator (https://facebook.github.
io/regenerator/) 6L paspaboraH yMHBIME JI0AbMU 13 Facebook.

Eciin Boc1iosib3oBaThes regenerator 711 TPACIIMIISIITUY [IPE/IbLIYIIEro
rereparopa, OyzeT moIydeH CJIeay o Ko (Ha MOMEHT HATTMCAHIST
KHUTH):

// “request(..) - oyHkuua Ajax c noanepxkoin obewaHuii

var foo = regeneratorRuntime.mark(function foo(url) {
var val;

return regeneratorRuntime.wrap(function foo$(context$1$0) {
while (1) switch (context$1$0.prev = context$1$0.next) {
case 0:
context$1$0.prev = 0;
console.log( "requesting:", url );
context$1$0.next = 4;
return request( url );
case 4:
val = context$1$0.sent;
console.log( val );
context$1$0.next = 12;
break;
case 8:
context$1$0.prev = 8;
context$1$0.t0 = context$1$0.catch(0);
console.log("Oops:", context$1$0.t0);
return context$1$0.abrupt("return”, false);
case 12:
case "end":
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return context$1$0.stop();

}
}, foo, this, [[e, 8]1);

s

3aMeTHO SIBHOE CXO/ICTBO C PyUHO peanusaiyieil (Hampumep, KoMaH-
NIbl switch/case U laske U3BJedyeHUE val U3 3aMbIKaHU, KaK 9TO Jie-
JIATTV MBI).

KoneuHo, [Jis1 TpaHCHUJISIIIUK regenerator HeoOXouMa BCIIOMOTa-
TesbHas OUOAMOTEKA regeneratorRuntime, KOTOpasi COAECPKUT BCIO
YHUBEPCAJIbHYIO JIOTHKY YIIpaBJaeHusi 0000IEHHBIM TeHEPATOPOM,/
umepamopom. Boubiiast yacTh MabJIOHHOTO KO/ OTJIMYAETCS OT HAIel
BepCUU, HO JlasKe IIPU 9TOM HEKOTOPbI€ KOHIIETIIUN BCe PaBHO BUIHBI —
HalpuMep, OTCJ/Ie)KMBaHUE CJAEAYIOIEro COCTOSHUSA reHeparopa
B context$1$0.next = 4.

[y1aBHBII BBIBOJI COCTOUT B TOM, UTO T10JIE3HOCTb T€HEPATOPOB HE
orpatnnunBaercs cpegamu ES6. Kak To1bKo BbI 1ToiiMeTe 001IHe TIPHH-
I[UTIBI, BbI CMOJKETE MPUMEHSATh UX B CBOEM KOJI€ W MTOJIb30BATHCS
MHCTPYMEHTaMU [l TpeoOpasoBaHust Koja B (hOPMY, COBMECTHMYTO
¢ 6oJiee cTapbIMU CPEIaMHL.

Ito oTpedyeT 60IbIIero 0ObemMa padoThl, 4eM ITPH TPOCTOM HCIIOJIb-
3oBarmu nomudnaos Promise API nna cpen no ES6, so pesyabrart
TOr0, 6E3yCIOBHO, CTOUT. [eHepaTOpPhl HAMHOTO JIYYIIIe CTIPABJISIOTCS
C BBIPasKEHMEM aCHHXPOHHOM IPOrPaMMHOIT JIOTUKY B GoJiee TIOHSIT-
HO, TTOCIeIOBATENBHOM, JIOTUYHOU (hopMe, KOTOpasi BBITJIS/IUT CUH-
XPOHHO.

CTouT IpUBBIKHYTH K TEHEPATOPAM, ¥ BaM Y’Ke HIKOT/IA He 3aX04YeTCs
BO3BPAIIAThCsI K MEITAHUHE U3 aCHHXPOHHBIX 0OPAaTHBIX BBI30BOB!

NTorn

lenepatopst — HOBas pazHoBUAHOCTH DyHKIINHI ES6, KOTOpBIE HE BBI-
MOJTHSIFOTCST JI0 3aBEpINeHs], Kak 0ObIYHbIe (DYHKIMKU. BMecTo aToro
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reHepaTop MOXKeT ObITh MPUOCTAHOBJIEH HA CePeIHE 3aBEPIIeHUS
(C ITOJTHBIM COXPaHEHNEM COCTOSIHMS ), a TO3/{HEE TIPOAOJIKUTH PadoTy
C TOYKHU NIPUOCTAHOBKHU.

B ocHoBe 1Iepexo/10B OT MPHOCTAHOBKH K TIPOIOJIKEHUO PAOOTHI JICHKUT
[PUHIAIT KOONIEPATUBHOI PaboThl, a He BHITECHEHUST; 9TO O3HAYAET,
4TO TOJIBKO CaM T€HEPATOP MOKET TPUOCTAHOBUTD celst, MCIOTb3YsT
KJTIOUEBOE CJIOBO yield, ¥ TOJIBKO umepamop, yupaBIsaIoONni renepa-
TOPOM, MOsKeT (IIPU MTOMOTIU next(..)) BO3OGHOBHUTD BBITIOJTHEHUE
reHepaTopa.

dyanmnamyield/next(..) — He IPOCTO MEXAHU3M YIIPaBJICHUS; B Jleii-
CTBUTENHLHOCTH 9TO MEXAHW3M JIBYCTOPOHHEN Tepeiadn COOOTEeHN.
Broipaxkenue yield . . hakTHUECKH IPUOCTAHABINBAETCS B OJKUAHIT
3HAYEHWUS, a CJAeYIOMNIl BBI3OB next(..) mepenaeT 3HavueHue (Man
HegBHOE undefined) TPHOCTAHOBICHHOMY BBIPAKEHUIO yield.

[maBHOE TIpeuMyIIecTBO TeHEPATOPOB, CBA3AHHOE C YIIPaBJICHUEM
ACMHXPOHHOU MPOrPaAaMMHON JIOTUKOM, 3aKJII0YAETCS B TOM, YTO KO/
BHYTPHU T€HEPATOPa BbIPA)KAET TIOCJE/I0BATENBbHOCTD MIATOB 33/1a4u
€CTEeCTBEHHBIM CHHXPOHHBIM /TIOCIe[0BaTeIbHBIM 06paszom. Dokyc
B TOM, YTO MOTEHI[UAJIbHAS ACUHXPOHHOCTD MPSUYETCS 32 KIIOYEBbIM
CJIOBOM yield, TO eCTb aCHHXPOHHOCTD TIEPEMEINAETCS B KOJI, YIIPaB-
JIATOTIUI UTEPATOPOM T€HEPATOPA.

JIpyruMu cJI0BaMu, TEHEPATOPbI MOJJIEPKUBAIOT ATTEPH TTOCIEI0BA-
TEJBHOTO CHHXPOHHOTO OJIOKMPYIOIIETO KO/IA IO OTHOIIEHHIO K ACHH-
XPOHHOMY KOZy. DTO MMO3BOJISIET HAIlIeMy MO3Ty 00Jiee eCTeCTBEHHO
aHAIM3MPOBATh KOJI ¥ YCTPaHSAET OJMH U3 ABYX KJIIOUYEBbIX HEOCTAT-
KOB aCUHXPOHHOCTH Ha 6a3e 0O6paTHBIX BHI30BOB.



BbicTpOoaencTBmue
nporpamMmm

Jlo HacTosIIero MOMEHTa B KHUTE Pedb IJIa CKIIUUTETBHO 0 OoJree
a(ppeKTUBHOM TPUMEHEHUN AaCUHXPOHHBIX MATTEPHOB. OTHAKO MBI
JI0 CUX TIOp HANPSIMYI0 He PacCMaTpUBaIU BOIPOC O TOM, TIOYEMY
ACMHXPOHHOCTH BoOOIIe BaskHa /st JS. Haubosee oueBuHast mpu-
yrHa — Obicmpodeticmaue.

HaHpI/IMep, €CJIN BaM HOHalIO6I/I]IOCb BbL/IaTh /[Ba 3aIIpoca AjaX n T
3aIPOCHI HE 3aBUCAT APYT OT APYTa, HO BaM HEOOXOINMO JTOKAATHCS
3aBepIeHnst 060uX /10 Tepexo/ia K CJIeAYIONIel omeparni, 3T0 B3au-
MOJIEHCTBIE MOKHO TIOCTPOUTD IO IBYM MOJIEJISIM: TIOCTIEI0BATETBHOM
U TIapasie bHOM.

Mo3KHO BBIIaTh MTEPBBI 3a1IPOC ¥ OTJIOKUTH MOMEHT 3aITyCKa BTOPO-
T'0 3aITpOca JI0 TOTO, Kak Oy/IeT 3aBepIieH MePBbIi. A MOKHO, KaK ObLIO
MOKa3aHo paHee ¢ 06ENaHusAMK 1 TeHepaTopaMHu, BbIJIaTh 06a 3aIpo-
ca nmapaJjiieJIbHO M TIPUKa3aTh M3y OKUAATh 3aBEPIIEHUST 000MX
repes; TeM, Kak CJIeIoBaTh JIajIbIIle.

OueBuiHO, BTOpPOi BapuaHT adexTrBHee nepBoro. A xoporiee Obi-
cTpoielicTBIE OOBIYHO MOBBINIAET KAYECTBO B3AUMOIEHCTBHSI C MOJTh-
30BaresieM.
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He nckaiogeno, 910 aCMHHXPOHHOCTD (MapasielbHOE BBITOJHEHNE
C YepeloBaHUEM ) YIIYUIIUT TOJBKO CyObEKTHBHOE BOCHIPUSITHE ObI-
cTpojeiicTBUs, a 00Iee BpeMsl BbIITOJHEHUS IPOrPAMMbI OCTAHETCS
npeskHuM. Bocnipusitiie ObICTPOAENHCTBYSI OJIb30BaTE/IEM HUYYTh He
MeHee — a TO 1 OoJjiee! — BasKHO, YeM pPe3yJIbTaThl 00bEKTUBHBIX 13-
MepeHuil OBICTPOIECTBUS.

Yro6b 06cyauTh Gostee 001IIE ACTIEKThI OBICTPOAECHCTBIS Ha YPOBHE
[POrPaMMbl, HY’KHO BBIUTH 32 TIPEEJIbl JOKATbHBIX ACUHXPOHHBIX
HaTTEPHOB.

Bo3MoXHO, Bac 60sblue MHTEPECYIOT BOMPOCh BbICTPOAENCTBHS
MWKPOYPOBHSI, CKaXKeM, Kakasi 13 orepauuii BbINosHsIeTCs bbICTpee,
a++ Unu ++a? Takne acnekTbl bbICTpoAeNCTBIS ByayT paccMaTpu-
BaTbCs B rnase 6.

Be6-paboTHMKMU

Ecui BbI Micosb3yeTe onepaiuu, TpedyIome HHTEHCUBHBIX BHIUNC-
JIEHUH, HO He XOTHUTE BHITIOTHATH UX B IJTABHOM ITOTOKE (YTO MOKET
[IPUBECTH K 3aMejlJIeHnIo Opaysepa,/oJIb30BaTeIbCKOTo HHTepdeiica),
BO3MOJKHO, BbI ObI IIPEAIOUIHN, uTOObI JavaScript Mor paboTaTh B yc-
JIOBUSIX MHOTOITOTOYHOU MOJIEJIN.

B riraBe 1 mbI mogpo6HO 06CyAuIH, TTIoYeMy JavaScript siBisieTcst
OJIHOTIOTOYHBIM sI3bIKOM. V1 9T0 ocTaercst mpasioil. O[HAKO OHOIIO-
TOYHOCTD — HTO HE e[MHCTBEHHBIN CITOCOO OPraHM3AIMN BBITTOTHEH ST
BaIlleil IPOrpaMMbi.

I[IpeacTaBbre, uTo Balia IporpamMMa pasburta Ha ase yacT. OjHa 13
9TUX YacTel BeIMoaHAeTCs B raBHoM Ul-moToke, a gpyras B coBep-
IIIEHHO OT/IeJTbHOM TIOTOKE.

Kaxkue mpobieMbl MOKET CO3/1aTh Takasi apxutektypa? [Ipexie Bcero,
HY>KHO 3HAaTh, 03HAYAET JIV BBITIOJTHEHHUE B OT/IETbHOM TIOTOKE TTapaji-
JIeJTbHOE BBITIOJIHEHNE (B MHOTOIIPOTIECCOPHBIX/MHOTOSIZIEPHBIX CH-
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cremax), 4ToObI IPOIOJIKUTENbHBIE ITPOIIECCHI BO BTOPOM ITOTOKE He
GJIOKMPOBAJIN TJIABHBIN TIOTOK MPOrpPaMMBbl. B IPOTHBHOM cirydae
«BUPTYyaJIbHbIE TOTOKI» HE IPUHECYT 0COOOM MOJIB3bI 110 CPABHEHUIO
C TEM, Y€ero ysKe MOKHO JTOOUTHCS B JS TIPU MOMOIIN aCUHXPOHHOTO
MapaJsijieTbHOTO BBITOJTHEHUSI.

Taxke HEOOXOMMO 3HATD, UMEIOT JIN JIBE YaCTH MTPOTPAMMBI [OCTYII
K o01eil obactu BUAKNMOCTH /pecypcaM. Eciii mMmeroT, Toraa Bam
MPUIETCST PEIaTh Bee MPOBJIeMbl MHOTOTIOTOUHBIX SI3BIKOB (Java,
C++ u T. 1), Take KaK HEOOXOAUMOCTh KOOIEPATUBHOI UJIM BbI-
TecHsIoIIel 6JI0KUPOBKU (MBIOTEKCHI U T. 1.). Bee 310 Tpebyer 3Ha-
YUTENBbHON JONOJHUTENbHON PABOTHI, HE CTOUT ee HeJ0OIEeHUBATD.
A MoKeT ObITh, HY;KHO MTOHSITh, KaK 3TH J[BE YaCTH OYIyT B3aMO/Ieii-
CTBOBATh, €CJI OHKM HE MOTYT UCIIOJB30BaTh 00Ty 00JIACTh BUIH-
MOCTH /PECYPCHI.

Bce aTu BOpochl HEMPEMEHHO JIOJIKHbBI YYUTHIBATHCS BO BPEMSI
3HAKOMCTBA ¢ HOBOH BO3MOKHOCTBIO, 100aBJIECHHOI Ha MIaTHOPMY
BeO-TexHoMOruil mpubansuteapuo ¢ Boixogrom HTMLS — ge6-
pabomuurxamu (Web Workers). Ito BoamozkHOCTb Gpaysepa (TO eCTh
VIIPaBJISIOIIEH Cpeibl ), KOTOPasi He MMeeT MOUYTH HUKAKOTO OTHOIIIe-
Hust Kk camomy si3biky JS. Takum o6pasom, ¢ nacmosuwee epems
B JavaScript HeT HUKaKUX CPeJCTB MOAMEePKKHM MHOTOIIOTOYHOTO
BBITIOJTHEHUS.

OpHako Takas cpea, Kak Gpaysep, Jerko MOKET IPeJOCTaBUTh He-
CKOJIBKO 9K3eMILIIPOB ABMKKA JavaScript, Kaskoe 13 KOTOPHIX BbI-
TTOJTHAETCS B OTAETHHOM IIOTOKE, ¥ 1aTh BAM BO3MOKHOCTH 3aITyCTUTh
pasHble MPOTPAMMBI B Pa3HBIX TOTOKaX. Kaxkas 3 aTUX OTAETbHBIX
MOTOKOBBIX YacTeil IPOrpaMMbl Ha3bIBaeTCst 6e0-padomuuxom. JlanHast
Pa3HOBUIHOCTD MapaJLIeIn3Ma Ha3bIBAETCS NAPALLEIUIMOM HA YPOG-
e 3aday, Tak Kak OCHOBHOE BHUMaHKe B HEll yessieTcst pasOreHn o
MIPOTPaMMBbI HA YACTH JIJI51 TAPAJIeIbHOTO BBITOJTHEHUS.

IK3eMILIAp BeO-pabOTHIKA CO3/IaeTCs B IIIaBHOI iporpamme J S (viu
B IPYTOM BeG-pabOTHUKE) CIIEAYIONINM 06pasoM:

var wl = new Worker( "http://some.url.l/mycoolworker.js" );
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URL-azpec nossken yka3piBaTh Ha MECTOHAXOK/IeHne daitia JS (He
crpanuitbl HTML!), koTopbiii goJkeH ObITH 3arpyskKeH B Beb-
paboruuke. Bpaysep cosmaer OT/IebHbIIT TOTOK U IA€T BO3MOKHOCTh
(aiiry BBITOJHATHCS KaK HE3aBUCUMOU MMPOTrPAMMe B 3TOM TIOTOKE.

PasHoBMAHOCTb Be6-paboTHMKa, co3gaBaemMoro ansa Takmx URL-
apecoB, Ha3blBaeTcs BblaeneHHbIM (dedicated) Be6-paboTHMKOM.
Ho BMecTo URL-azipeca BHeLIHero daina Takke MOXHO co3AaTb
BCTPoeHHoro (inline) Be6-paboTHMKa, NpefoCTaBunB eMy IBOUYHBIN
(Blob) URL-agpec (ewe ogHa Bo3MoXxHOCTb HTML5); no cytu, a1o
BCTPOEHHbIN halisl, XpaHsILLMINCS B OAHOM (ABOVYHOM) 3HAUYEHUMU.
BrnpoueM, aonyHble URL-agpeca BbIXOAST 38 paMK1 Hallero o6-
CY>XAeHus.

PaboTHUKN He UCIOJIb3YIOT PECYPChl WU 00JIaCTH BUAMMOCTH CO-
BMECTHO JIPYT C IPYTOM HJIU TJIABHOM TPOTPAMMOii, 9TO BbIBEJIO ObI Ha
HepPeJHNI TJIaH BCE YKAChl MHOTOIIOTOYHOTO TIPOTPAMMHUPOBAHMSI.
BMecTo 9TOro oHM CBA3BIBAIOTCA IIPHU TOMOIIKM GA30BOr0 MEXaHU3Ma
nepeaayr COObITHIA.

OO6bexT paboTHUKA Wl SIBJISIETCSI TPUTTEPOM U CIIyIIaTeIeM COOBITHII,
4TO MO3BOJISIET O/TINCATHCS HA COOBITHS, OTIIPABJIsIEMble PpAOOTHUKOM,
a TaKsKe OTIPABJIATH COOBITUSI PAGOTHUKY.

[TpocaymuBanue cobbiTHii (BepHee, GUKCUPOBAHHOTO COOBITHS
"message") MIPOUCXO/IUT TaK:

wl.addEventListener( "message", function(evt){
// evt.data
Y )s

A BOT Kak cOObITHE "message" OTIPABJISIETCST PAOOTHUKY:
wl.postMessage( "something cool to say" );

BuyTpu paboTHMKa Nepeaada cooOIEeH i BBITJISUT aOCOTOTHO CHUM-
METPUYHO:
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// "mycoolworker.js"
addEventListener( "message", function(evt){
// evt.data

s
postMessage( "a really cool reply" );

OG6paruTe BHUMaHUE: Y BBIAEIEHHOTO PaOOTHUKA CYIIECTBYET CBSI3b
TUTIA <OINH K OTHOMY» C CO3/IaBIlleli ero MPorpaMMoil. A IMEHHO —
coOBITHE "message" HE CO3/1a€T HUKAKOW HEOAHO3HAYHOCTH, IIOTOMY
YTO OHO TAPAHTUPOBAHHO MOKET MOCTYIHUTD TOJbKO U3 3TON CBI3U
«OJIVIH K OJTHOMY» — JTE00 OT pabOTHIKA, JTMOO OT IJIABHON CTPAHUIIBL.

OGBIYHO MPUJIOKEHKE TJIABHON CTPAHUIIBI CO3AAeT PaOOTHUKOB, HO
PabOTHHK MOKET CO3/1aBaTh 9K3EMILIAPbI CBOMUX IIOYMHEHHBIX PabOT-
HUKOB (subworkers). MHorma ObIBaeT MoOJIE3HO A€JIerHPOBaTh TaKue
MOAPOOHOCTH «IJIABHOMY» PabOTHUKY, KOTOPBIN TIOPOKIAET APYTUX
paboTHuKOB a1 00paboTky Yacreii 3agaun. K coxanennio, Ha MOMEHT
nanucanus kauru B Chrome noguunennbie pabOTHUKY HE MOAAEP-
JKUBaIUCh (HO moepxkuBanuch B Firefox).

Y10o0ObI HEMETIEHHO YHUYTOKUTH PAOOTHUKA 13 IPOTPAMMBI, KOTOPAst
€ro cosjlajia, BbI30BHTE terminate () /st 00bekTa paboTHNUKA (Kak wl
B mpuBe/eHHOM (pparMenTe). MoMeHTaMbHOE TIPEpBIBAaHNE TTOTOKA
paboTHHKA He JaeT eMy BO3MOKHOCTH 3aBEPIIUTH CBOIO paboTy WIn
OCBOOOIUTH 3aHSATBIE PECYPCHI (TI0 AaHAJIOTUH € 3aKPBITHEM BKJIAKH
Opaysepa /s yHIITOKEHUST CTPAHUIIBI ).

Ecsin B Gpaysepe OTKPBITHI iBe 1 GoJiee cTpaHuil (MU HECKOJIBKO
BKJIAJZIOK C OJ[HOI CTPaHUIIEN ), KOTOPbIE TBITAIOTCS CO34aTh PAOOTHM-
Ka Ha 6aze oguHakoBbix URL-anpecos ¢aiiios, B UTOTE 11t HUX OYIyT
CO3/IaHbl COBEPIIEHHO pasHble PabOTHUKK. BCckope Mbl 00Cy 1M BO3-
MOKHOCTb COBMECTHOT'O HCIIOJIb30BaHUsI PAOOTHUKOB.

Kasanocb 6bl, BpeAOHOCHas MM MpoCTO Tynas nporpaMma JS
MOXET Nerko opraHusoBaTb DoS-aTaky Ha cucTteMy, nopoxaas
COTHM pabOoTHWKOB, KaXkabli U3 KOTOPbIX MMEET COBCTBEHHbIN NO-
TOK. W XOTS1 pa3MmelleHne Kaxaoro paboTHMKa B OTAENbHOM Mo-
TOKe 0TYaCTU rapaHTUPOBaHO, 3Ta rapaHTUs He SBSETCS Heorpa-
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HUueHHOM. CuCTeMa caMa MOXET pellaThb, CKOMbKO peasbHbiX
MOTOKOB/MPOLIECCOPOB/AAep OHa 6yaeT ucnonb3oBaTb. HeBo3-
MOXXHO MPeACKasaTh WW rapaHTMPOBATh, CKOBLKO U3 HUX ByayT
[OCTYTHbI, XOTSl MHOFME CYMTAIOT, YTO 3TO YMC/I0 MO KpaliHel Mepe
He MeHbLLEe KONIMYECTBa NpoLeccos/aaep. S Aymato, MOXHO 6e30-
MacHO CYMTaTb, YTO CYLLECTBYET MO KpalHEN Mepe OAuH MOTOK
kpome rnaBHoro UI-NoToka, HO Ha 3TOM BCE M 3aKaHUMBaETCA.

Pabouas cpepna

BryTpu paGoTHHKA HUKaKHe PeCYPChl OCHOBHOM TIPOrPaMMbl He J10-
CTYIIHBL. DTO O3HAYAET, YTO BBl HE MOKETE 0OPAIAThCS HU K KaKIM
rJ100JIBHBIM TIEpeMEeHHBIM, K Mozet DOM uiu apyrum pecypcam
crpanuiibl. [ToMHUTE: 3TO COBEPIIEHHO OT/IETBHBII TIOTOK.

Brpouem, B HeM MOKHO BBITTOJHATL ceTeBble omeparnu (Ajax,
WebSockets) u ycranasiuBath taitmepsl. Kpome toro, paboTHUKY
JOCTYITHA COOCTBEHHAST KON HECKOJIbKUX BaKHBIX TIT0OATHHBIX
HepeMEHHbIX/O6"beKTOB, BKJIOYasd navigator, location, JSON
u applicationCache.

Takske MOKHO 3arpyskaTh B paOOTHHUKE JOIOJIHUTEIbHbBIE CLIEHAPUN
JS xomanzoit import Scripts(..):

// BHYTpW paboTHMKA
importScripts( "foo.js", "bar.js" );

ITH ClIEHAPUU 3arPysKAOTCsl CAHXPOHHO; 3TO 03HAYAET, YTO import
Scripts(..) OJOKHpPYET BBIOJIHEHIE PAaOOTHUKA /10 MOMEHTA 3aBep-
IIeHUSI 3aTPY3KU U BBITIOJIHEHUS (DaiiyioB.

Takke 06cyganacb BO3MOXHOCTb NPeAoCcTaBeHnst paboTHUKaM
API <canvas>, UTO B COYETAHNM C NOAAEPXKKON Nepeaayn AaHHbIX
ans canvas (cM. pasgen «lMepeaaya AaHHbLIX» 3TOM raBbl) Mo-
3BO/IUT PaboTHUKY BbINOMHATL 60nee COXHYK BHEMOTOYHYHO
06paboTKy rpacmkm, YTO MOXET 6bITb MONE3HO AN BbICOKOMNPO-
n3soauTenbHbiX Urposbix (WebGL) n apyrmx aHanormyHbIx npu-
JIOXXEHMIA. U XOTS 3Ta NoaaepyKKa ELLE He CYLLEeCTBYET B bpay3epax,
OHa MOXET NoSABUTLCS B BvbkaiweM byayLieMm.
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JList KakKX 1ieJieil yalie BCero UCIoib3yoTces: BeO-pabOTHUKI?
Q I/IHTeHCI/IBHbIe MaTeMaTNYE€CKNUE BbIYNCJICHUA.
O Copruposka 60JIbIIIX HAGOPOB JaAHHBIX.

O Omepalu ¢ JaHHBIMU (CKaTHE, aHAIU3 ayANOIaHHbIX, 00paboTKa
n300pasKeHuii Ha ypOBHE IINKCEIOB U T. I1.).

O Ilepenava gaHHbBIX TIO CETU C BBICOKUM YPOBHEM Tpaduka.

NMepepaya AaHHbIX

Bo3MOsKHO, BbI 3aMeTHIN 00IIY10 0COOEHHOCTh OOJBITNHCTBA Mepe-
YHCIEHHBIX TPUMEHEHU: OHI TPeOYIOT Tepenadn O0JIbIIoro oobeMa
nHopManuu yepes 6apbep MesKAy MOoToKaMu (BO3MOKHO, B 000MX
HaIlpaBJIeHUAX ).

Ha nepBbix mopax cyiiecTBoBaHus PaOOTHUKOB €IMHCTBEHHBIM Ba-
praHTOM OblLjIa cepran3allis BCeX JaHHbIX B CTPOKOBOE 3HaYEHIE.
Kpome motepu ckopocTn n3-3a IByCTOPOHHEH CepUain3aliui, IpyrumM
CEePbE3HBIM HEJOCTATKOM ObLIO KOIMTUPOBAHUE JaHHBIX, YTO 03HAYAIIO
yYABOEHUE 3aTpaT maMITu (K MoceayIoniue 3aTpaThl PecypcoB Ha

y6opKy Mycopa).
K cuacTpio, Terepb ecTb HECKOJIBKO Gostee 3(h(HeKTHBHBIX BAPUAHTOB.

[Ipu mepenade anropuTmMa cmpyxmypupo8antviil aiz0pumm KioHUpo-
sanus (https://developer.mozilla.org/en-US/docs/Web/Guide/API/DOM/The_
structured_clone_algorithm) ucnosb3yeTcs A5 KOHI/IpOBaHI/IH/I[y6JII/I-
poBaHusl 06bEKTa Ha APYTrOM CTOPOHE. DTO JOBOJHHO CJIOKHBIN
aJITOPUTM, KOTOPBIHA MOKET Jae AyOaupoBaTh 00BEKTHI € IMKINYE-
cknMu ceblikami. ITorepr Ha ipeobpasoBaHie B CTPOKY /U3 CTPOKU
OTCYTCTBYIOT, HO AyOJUPOBAaHUE TAMSATH IIPUCYTCTBYET U IIPU TAKOM
noaxoe. [lognep:xka peammsosana B I[E10, a Takke BO BceX OCHOBHBIX
Opaysepax.

Eme sryumnii Bapuant, 0cOOEHHO /7151 GOJIBITNX HaOOPOB JTaHHbBIX, —
niepeaBaembie 00bekThI (Transferable Objects). B aTom coryuae nepe-
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JIA€TCS IPUHAIEKHOCTD 0ObEKTA, HO CAMU JAHHBIE HE IIEPEMENIAIOT-
cs1. [Tocse Toro Kak 0ObeKT Oyaer nepegad pabOTHUKY, B HCXOIHOM
MeCTe OH CTAaHOBUTCS ITYCTBIM MJIM HEIOCTYITHBIM — 9TO U30aBJIsIeT OT
PHUCKOB MHOTOIIOTOYHOI'O IIPOrPaMMUPOBaHK B 0011ei 001acTu BuU-
nauMocTtu. KoHeuHo, nepegaya MpUHAIAIEKHOCTH MOKET OCYIIECT-
BJIATHCS B 000MX HalpaBJieHusX. YToObI CIIOIb30BaTh IIepeaBaeMble
00BEKTHI, OT Bac NOTpedyeTcss COBCeM HEMHOIO; J00ast CTPYKTypa
JaHHBIX, peanusyiomias nHTepdeiic Transferable, aBTOMATUYECKH
Oyzer nepegaBaThest TakuM obpasom (moagepskubaercs B Firefox
u Chrome).

Hanpumep, TunnsoBanHble MacCUBbI (Takue, Kak Uint8Array) sIBJIs-
I0TCsI TiepeiaBaeMbIME 00beKTaMi. BOT Kak OCyIIeCTBIISIETCS OTIIPaB-
Ka repeiaBaeMoro 00beKTa ¢ UCI0JIb30BaHNEM postMessage(. . ):

// ~foo” asnaetca “Uint8Array’

postMessage( foo.buffer, [ foo.buffer ] );

B niepBom napameTrpe tiepeaeTcsi HI3KOypOBHeBbIiT Oydep, a Bo BTo-
POM CITMICOK TOTO, YTO TIepPeIaeTCsl.

Dpaysepsl, He To/iepKuBaoIne nepegaBaeMbie 00bEKThI, TIPOCTO
BO3BPAIIAIOTCS K UCIOIb30BAHIIO CTPYKTYPHUPOBAHHOTO KIIOHUPOBA-
HUSI, YTO O3HAYAET CHIKEHUE OBICTPOJIENCTBUS BMECTO TIOJTHOTO Ha-
pyuiernst GyHKIMOHAIBHOCTH.

O6wme paboTHUKMN

Ecau Bamn caiit uian npuioxkeHue mo3BoJgoT CO3/I1aTh HECKOJBKO
BKJIAJIOK JIJIST OJHON CTPAHUIIBI (OBOJBHO pacIpocTpaHeHHas BO3-
MOKHOCTb ), ZIJTST CHUZKEHUS 3aTPAT PECYPCOB B CUCTEME MOKHO 3aTIpe-
TUThH AyOIMPOBaHKE BbIIEJEHHBIX PAOOTHUKOB; CAMbIM PaCIPOCTpa-
HEHHBIM OTPAHUYEHHBIM PECYPCOM B 3TOM OTHOIIEHUU ABJISAETCA
MOJIKJTIOYEHIE K CETH YePe3 COKET, Tak Kak Opaysepbl OrpaHUYMBAIOT
KOJIMYECTBO OTHOBPEMEHHBIX MOIKII0OUEHUN K OTHOMY XOCTY. KoHeu-
HO, OTPaHUYeHHe MOAKIIOYEHUN OT KINEeHTa TaKKe CHIKAeT Harpy3-
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Ky Ha cepsep. B aToM cirydae cosanne 0[HOTO 1eHTPaJTN30BaHHOTO
paboTHUKa, OOILErO /Jist BCEX K3EMILISPOB CTPAHUIIBI BAIIEro caiiTa
WJIK TIPUJIOKEHMS, MOKET ObITh BEChbMA IOJIE3HBIM.

Obwue pabomnuku (Sharedworker) CO31aI0TCST CJEAYIONUM 00Pa3oM
(moka ux nopjepsxkka orpannunsaercs Firefox u Chrome):

var wl = new SharedWorker( "http://some.url.l/mycoolworker.js" );

[TockonbKy 001U PaOOTHUK MOKET ObITh COCMHEH C OJHUM HJIN
HECKOJbKIMK SK3eMILISPAMU IPOrPAMMbBI MM CTPAHUIIBI BAIIETO
caiiTa, OH JOJIKEH KaKUM-TO CIIOCOOOM y3HATh, OT KaKOii IIPOrpaMMbl
MIPUIILIO COOOIIEHIE. DTOT MEXaHU3M OJIHO3HAYHOM MIEeHTIH(DUKAIN
HasbIBaeTCst nopmom (10 AHAJIOTUN C TIOPTaMHU CETEBBIX COKETOR).
Takum 06pa3oM, BbI3bIBAIOIIAS IIPOrPAMMAa J0JKHA UCTIOIb30BATD /IS
obMeHa JaHHBIME 00BEKT port PaGOTHHKA:

wl.port.addEventListener( "message", handleMessages );
//
wl.port.postMessage( "something cool" );

KpOMe TOrO, IIOAKJIIOYEHNA K ITOPTaM JOJIZKHbI MHUIIUAJIM3UPOBATbHCA:

wl.port.start();

BuyTpu o6uiero paborHruka Heo6X0AuMO 06pabaThiBaTh AOTIOJTHM-
TeJIbHOE COOBITHE: "connect”. ITO COOBITHE TIPELOCTABILET OOBEKT
port JIJIst 9TOr0 KOHKPETHOTO oK/ o9eHns. CaMblil yIoOHbIH criocos
PasIeIbHOTO TOAIEPKAHNST HECKOJIBKUX OJHOBPEMEHHBIX MOJKII0Ye-
HUI OCHOBaH Ha MCIIOJIb30BAaHMU 3aMbIKAHWII Ha OCHOBAHUU port,
C IPOCJIYIINBAaHUEM U Tiepeadeil COOBITHIT IJIsT 9TOTO MOKIIOYEHUST
BHYTpH 06paboTurKa st COOBITHS "connect™:

// BHyTpu obuwero paboTHuka
addEventListener( "connect", function(evt){
// nopT pnAa 3TOro NOAKIKYeHuA
var port = evt.ports[0];
port.addEventListener( "message", function(evt){

/..
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port.postMessage( .. );
//
P

// VHUUMaNU3UpoBaTb MOAKHYEHWE Yepe3 nopT
port.start();
Y

Eciu He cuntaTth 5TOr0 pasmyust, o01ue U BbIAEAeHHbIE PAOOTHUKI
00J1/IAI0T OIMHAKOBOI (DYHKIIMOHATIBHOCTHIO ¥ CEMaHTHKOIL.

Oblne paboTHUKM MEPEXUBAIOT PaspbiB MOAK/OUEHUS Yepes
NopT, ecnM Apyrve MOAKMYEHUs elle paboToCnocobHbI, a Bbl-
AeneHHble paboTHMKM 3aBEPLUAIOTCS NPy 3aBEPLLEHUN NOAKIOYe-
HUS K 3aMyCTUBLLEN UX NporpaMMe.

NMonudcpunsl ans Be6-paboTHMKOB

Beb6-paboTHuKY upe3BbIYaiiHO 2(h(HEKTUBHBI C TOUKU 3PEHISI Tapai-
JIETBHOTO BBITTOTHEHU TporpamMM | S. OHAKO MOKET 0Ka3aThCs, UTO
Balll KO JI0JKEH paboTaTh B cTapbix Opaysepax, B KOTOPbIX OHU He
nojepskuBatorest. [TockosbKy pabOTHUKH TipecTaBIisiior coboii AP,
a He CUHTAKCHC, JIJIsI HUX MOKHO JI0 ONPe/IeJIeHHON CTeNeH  OIpejie-
JINTB TIOJTA UL

Eciu 6paysep He nojjepxkuBaeT paboTHIUKOB, UMUTHPOBATh MHOTO-
MOTOYHOCTH C TOYKN 3PEHUST OBICTPOEHCTBUS TIPOCTO HEBO3MOIKHO.
[IpungaTo cuyutarh, 4TO iframe MPEAOCTABILIOT APAJJICIBHYIO CPELY
BBIMOJIHEHUST, HO BO BCEX COBPEMEHHbBIX Opaysepax OHU Ha CaMOM JIeJIe
BBITIOJTHSIIOTCST B OJIHOM TTOTOKE C TJIABHOM CTpaHUIlEH, TaK UyTO JJIsT
AMHUTAIUN [apajjien3Ma UX HeJOCTaTOYHO.

Kaxk o0bsacHam0Ch B rase 1, aCMHXPOHHOCTH JS (He mapasiiesinsm)
IPOUCXOIUT OT OYEPEN UK/ COOBITHIL, TAK YTO BbI MOKETE MMUTH-
POBaTb aCMHXPOHHOCTb (l)I/IKTI/IBHbIX pa6OTHI/IKOB HpI/I IIOMOIIN Taf/’I'
MepoB (setTimeout(..) ¥ T. 1.). 3aTeM OCTaeTcs NPeJOCTaBUTh IO-
sacuet st APT pabotHiKoB. HeKOTOpBIE BAPHAHTHI TIEPEUNCIEHBI
na GitHub-crpanuiie Modernizr GitHub (https://github.com/Modernizr/
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Modernizr/wiki/HTML5-Cross-Browser-Polyfills), HO OTKpOBEeHHO TOBOPSI, HU
OJIMH U3 HUX 0CO00 He BIIEYATJIIET.

S cnenan nabpocok mosinsanosiHenus st paborauka (https://gist.
github.com/getify/1b26accbla09aa53ad25). [Ipu Bcelt mpocToTe 0H cIpa-
BUTCSI C TIPOCTOM MOZIEPSKKOI PAOOTHUKOB ITPH Y CJIOBUH, YTO [IBYCTO-
POHHSIS Tiepeiaua cooOIeHn I paboTaeT MPaBUIIbHO (Kak 1 06paboTKa
"onerror"). BeposaTHO, BB CMOKeTe PACHIIPUTD €€ TOTIOTHUTETHHON
(bYHKIIMOHATBHOCTHIO (HAITpUMep, terminate () WM UMUTAIHEN 06-
MuX pabOTHUKOB) TI0 CBOEMY YCMOTPEHHIO.

MIMUTUPOBaTb CUHXPOHHYIO BIOKMPOBKY HE yAacCTCsi, Tak YTO 3TO
3anosiHeHMe MpOCTO 3anpelwaeT UCNONb30BaHMe import
Scripts(..).pyrMm BO3MOXHbIM BapuaHTOM Mor 6bl cTaTb pas-
60p v npeobpazoBaHve koda paboTHuka (nocne 3arpysku Ajax)
Ans 0bpaboTkM nepesanncy B HEKOTOPON aCMHXPOHHOW (opme
nonuduna importScripts(..) — BO3MOXHO, Yepes NHTepdeic
C NOAAEPXKKON 0BELLaHWIA.

SIMD

SIMD (Single instruction, multiple data, To ecTb «o/1H TTOTOK KOMaH1,
HECKOJIbKO IIOTOKOB JAHHBIX») — Pa3HOBUMLHOCTDb NAPALLICIUIMA
yposus Oannvix (B OTIMYNE OT NAPALLEIUSMA YPOBHS 3a0au ¢ BeO-
paboTHUKAMMU ), IOTOMY YTO OCHOBHOE BHUMAaHUE YeIsAeTCs He Ia-
paien3My OJIOKOB IIPOrPpaMMHON JIOTUKH, a TapalieJbHoil oOpa-
OOTKe HECKOJBKUX ONTOB TaHHbIX.

C SIMD napasienuam obecriednBaeTcst He moTokaMu. Bmecto aToro
COBPEMEHHbIE TIPOIECCOPbI MPENOCTABIASIOT (PYHKIIMOHAJBHOCTD
SIMD B BHjie «BEKTOPOB» Uncesi (CUMTANTE, UTO ITO CIEUATU3NPO-
BaHHbIE MACCHBBI) 1 KOMaH/I, KOTOPbIe MOTYT paboTaTh MapasiielbHO
C 9TUMU YHCJIAMU; TI0 CYTH, 3TO HU3KOYPOBHEBbIE OMEPAIIMH, UCITOJIb-
3YIOIIHeE Mapajien3M YPOBHS KOMaH]I.

[HomsiTkM mpemocTaBuTh (pyHkmonanpHocTh SIMD B A3bIKe
JavaScript B mepByio ouepenb pa3BUBAINCH MO PYKOBOACTBOM KOM-
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nanuu Intel, a nmenrno Moxammeza Xarurata (Mohammad Haghighat)
(Ha MOMEHT HAllMCAHUs KHUTHW) B COTPYJHUYECTBE C KOMaH/IaMu
Firefox u Chrome. SIMD cefiuac HaxoAuUTCS B HaYasIe My TH TPUHATH
CTaHIapTa M KMeeT XOPOIIIKE MIAHChI Ha TToNaJaHue B OYLyIyio BEPCUIO
JavaScript, BeposTree Bcero, B mepuoa ES7.

SIMD JavaScript nmpeaiaraer OTKPbITh TOCTYI KOAY JS K KOPOTKUM
BekTopHbIM THTIaM 1 API, KoTOpbie B cnctemax ¢ mogzmep:xkoit SIMD
0TOOPAKAIOT OMEPAIUHU MPSIMO HA HKBUBAJEHTHbBIE CPECTBA TIPO-
neccopa; B cucremax 6e3 nopaep:xkku SIMD ucrosb3yorces He-
napaJsiiesbHble «ITPOKIAJIKU COBMeCTUMOCTH> (shims).

BoIurpsbiii 1o 6bICTPOAEHCTBHIO B IPUIIOKEHHSIX, HHTEHCUBHO Pabo-
TAIONUX C IAHHBIMY (AHAIN3 CUTHAJIOB, MATPUYHBIE OTIEPAIINAN C Tpa-
(bUKOIA U T. 11.), TPU MapaLIeIbHON 06paboTKe MaTeMaTHIeCKUX OlIe-
paruii BoJiHe o4eBueH!

B pannux npemyoxenusx SIMD API na MoMeHT HalMcaHust KHUTH
BBITJISIZIETA IPUMEPHO TaK:

var vl = SIMD.float32x4( 3.14159, 21.0, 32.3, 55.55 );
var v2 = SIMD.float32x4( 2.1, 3.2, 4.3, 5.4 );

var v3
var v4

SIMD.int32x4( 10, 101, 1001, 10001 );
SIMD.int32x4( 10, 20, 30, 40 );

SIMD.float32x4.mul( vi, v2 );

// [ 6.597339, 67.2, 138.89, 299.97 ]
SIMD.int32x4.add( v3, v4 );

// [ 20, 121, 1631, 10041 ]

3/1ech TIOKA3aHbI JIBA PA3HBIX THIIA JAHHBIX BEKTOPOB: 32-paspsi/iHble
YrcJia ¢ TUIABAIOIIEl TOUKON 1 32-pa3psiiHble Teible yrcsa. Kak Buj-
HO M3 JINCTUHTA, Pa3MeP ATUX BEKTOPOB OIIPEIEISETCS] PABHBIM YeThI-
peM 32-paspsiTHBIM 2JIEMEHTAM, TaK KaK 9TO COOTBETCTBYET Pa3Mepam
BexTopoB SIMD (128 61T) B GOJIBIIMHCTBE COBPEMEHHBIX ITPOIIECCO-
poB. BoamoskHo, B 6yaytiieM Mbl yBuaM Bepcun aTux API ¢ pasmepom
x8 (mm Gosbiie!).
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Kpome mul() u add(), ¢ GOJIbINOI BEPOSATHOCTBIO OYAYT BKIIOYEHBI
Apyrue omepanuy, Takue Kak sub(), div(), abs(), neg(), sqrt(),
reciprocal(), reciprocalsqrt() (apudmernueckas), shuffle() (mepe-
CTAHOBKA 2JIEMEHTOB BEKTOPOB), and(), or(), xor(), not() (Jioruye-
ckas), equal(), greaterThan(), lessThan() (cpaBHeHUe), shiftLeft(),
shiftRightLogical(), shiftRightArithmetic() (caBurn),
fromFloat32x4() U fromInt32x4() (1ipeobpasoBaHms).

CyulectByeT oduumanbHbli «nonmdun» (byaeM HaaesTbCsl, YTo
3TO nonmdun, HanpaeneHHbIN B Byayliee) Anst AOCTYNHOW (yHK-
LMoHanbHoCTM SIMD, KOTOpbIM AEMOHCTPUPYET ropasao 6onblue
3an1aHUPOBaHHbIX BO3MOXHOCTel SIMD, yeM npeacTaBfieHo
B 3TOM pasgerne.

asm.js

asm.js — Ha3BaHUe MOAMHOKeCTBa gI3biKa JavaScript, KoTopoe moj-
AEPIKUBAECT OUE€HDb BBICOKYIO CTECII€EHDb OLITUMU3 AN, KO]I B CTUJIE aSIN.
JS, THIATEJIBHO nzberarmomunit HEKOTOPBIX IJIOXO ONTUMU3UPYEMBIX
MeXaHU3MOB 1 TaTTepHOB (yOOpKa Mycopa, peobpa3oBaHue TUIIOB
U T. JI.), PACTIO3HAETCS ABUKKOM JS, M K HEMY ITPUMEHSTIOTCST arpec-
CUBHbIE HU3KOYPOBHEBBIE ONITUMU3AIIN.

B oramume ot APYTUX MEXaHN3MOB ITOBBIIIEHUA 6bICTpO[[eI>iCTBHﬂ,
OIMCAHHBIX B ATOM TJIABE, ASM.jS He SIBJSIETCST Y€M-TO TAKHM, 9TO 00s1-
3aTeJIbHO IOJKHO OBITH TPUHATO B crieruduKarmio si3bika JS. Creru-
(bukarusg asm.js cyIecTByeT, HO OHa ITpeIHa3HAaYeHA B OCHOBHOM JIJIST
OTCJIEKNBaHNA COIIaCOBaAaHHOI'O Ha60pa KaHAM/1aTOB Ha OIITUMHN3all 10,
a He Habopa TpebOBaHMil K IBUKKY JS.

B nacrosinee BpeMs HUKaKUX MPeIJIOKEHNI B OTHONIEHUW HOBOTO
CUHTAKCHCa He CyHIeCTBYeT. BMecTo aToT0 asm.js npe/iaraet crocoobt
BBIABJICHUS CYTIECTBYIONETO CTAHAAPTHOTO CHHTAKCHCA S, KOTOPBIi
COOTBETCTBYET ITPaBUJIAM asm.js ¥ TTO3BOJISAET ABUKKAM PEeaTn30BaTh
UX cOOCTBEHHbIE ONTUMUBAINHI COOTBETCTBYIOIIM 0OPa3OM.



254 Inaea 5. BbICTpoAeNCTBME NpOrpaMm

Kak onTuMuaupoBaTtb C asm.js

[TepBoe, 4TO Cre/yeT HOHATH 06 ONTHMU3AIMSAX aSM.jS, OTHOCHTCS K TH-
nam u rpeobpasoBaHusaM TUIOB. Ecim ABMsKKY JS npuxoauTcest oTcie-
’KUBATh HECKOJBKO PA3HbIX TUTIOB 3HAYEHUH B TTePeMEHHOI TIPU Pa3HBIX
oreparusx, YToObI BHITOJIHATD TPe0OPasOBaHUsT MEK/LY TUIIAMU 110 MEPe
HEeOOXOIMMOCTH, 9TO CO3/IaeT GOJIBINOE KOJMIECTBO MOMOTHUTETHHOIT
paboThI, KOTOpast CHIZKAET 9(D(MEKTUBHOCTD ONMTHMHU3AIIUH.

Mbl 6yaeM MCnonb3oBaTh KOA B CTWUE asm.js AN1s AEMOHCTpauu-
OHHbIX Lieneir. TeM He MeHee 0BbIYHO HE OXMAAETCS], UTO Bbl By-
[eTe N1caTb Takol Koa BPYYHYHO. asm.js ckopee paccMaTpuBaeT-
CS1 KaK Lieflb KOMMUASILMM, BbINOSHSIEMON APYIMMU UHCTPYMEHTaMMU,
TakuMmn kak Emscripten (https://github.com/kripken/emscripten/
wiki). KOHEYHO, BO3MOXXHO HanmcaTb KO asm.js CaMOCTOSITENbHO,
HO 06bIYHO 3TO OYEHb M/I0Xast MbIC/lb, MOTOMY YTO KOA MoJlyYaeT-
CS1 HU3KOYPOBHEBbLIM, @ YNpaB/ieHWe UM MOXET OKa3aTbCsl AE/IOM
C/INLIKOM AONTUM U HEHaZeXHbIM. TeM He MeHee B OTAeNbHbIX
CNyyasix BaM, BO3MOXHO, NPUAETCS BPYYHYO NOACTpanBaTh CBOM
KOA4 Ans uenen onTuMmusaumm.

HexoTopble mpreMbl TO3BOJIFIOT EPeaTh IBUKKY JS ¢ MOAIEPKKON
asm.js nHGOpPMAaIMIO O TIPEAN0JATaeMOM THUIIE JIJIsI TEPEMEHHBIX /
omneparuii, 4ToObI ABUKOK MOT IIPOILYCTUTD OTCAEKUBaHKE HH(GOpMa-
I[UH [ Tpeobpa3oBaHys THUIIOB.

IIpumep:
var a = 42;
/..

var b = a;

B aToii nporpaMme npucBauBaHue b = a OCTaBJIsIeT BO3MOKHOCTD pac-
XOXKIECHUSA THUTIOB TIEPEMEHHBIX. TeM He MeHee 3Ty KOMaH/y TakKe
MOJKHO 3aIICaTh B BUJE:

var a = 42;
//

var b = a | @;
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3ech ucnosbayercs onepaius | (6unaproe MJIN) co snavernunem 0.
Omna He OKa3bIBaET BAWSHUSA Ha 3HAUEHIE KPOME TOTO, UTO OHA TapaH-
TUPYET, UTO TO 3HAYEHNUE ABIAIETCSI 32-Pa3psIIHBIM IE€TBIM YUCIOM.
[Tpu BBITIOIHEHU B 0OBIYHOM JBHKKE JS Ko/ paboTaeT HOpMaIbHO,
HO TIPY BBITIOJHEHWH B IBIKKE JS ¢ TOAIEP/KKOM asm.js OH MOKET
CO00IIaTh, YTO MIepeMeHHast b BCera J0/KHA PACCMaTPUBATBCS KAk
32-pa3psHoe 1eJ10€e YMCI0, TaK YTO OTCJIeKMBaHue nHGopMaIum
1peoOPa3oBaHusT TUIIOB MOKHO MTPOITYCTUTD.

AHasoruuHbIM 06pa3oM OnepaIs CJI0KEHU ABYX IEPEMEHHBIX MO-
JKeT ObITh orpaHyeHa 6o0Jiee GbICTPBIM IIETOYMCICHHBIM CIOKEHUEM
(BMeCTO CJIOJKeHUS C TJIaBatoleil TOUKO ):

(a+b) | e

B aToMm cirydae 1BUKOK JS ¢ TIOMIEP;KKOI asm.js Takske MOKET BOC-
HPUHSATD MOACKA3Ky ¥ C/IeJIaTh BHIBOJI, YTO OIEPAIIUST + I0JIKHA OBITH
32-pa3psIHBbIM 1EeJIOYUCIEHHBIM CJI0KEHUEM, TIOTOMY YTO KOHEUHbIT
Pe3yJIbTaT BCETO BBIPAsKEHUsI BCE PaBHO OYIeT aBTOMATUIECKH TIPe0s-
pa3oBaH B 32-pa3psimHoe 11eJ10e IUCIO.

Mopaynu asm.js

Cpert OCHOBHBIX (DAKTOPOB, CHUZKAIONIMX ObIcTpozeiicTBre JS, cie-
JIyeT OTMETUTH BbIJEJCHNE TaMsITH, YOOPKY Mycopa u 0OparieHs
K obsracTsam BuauMocTi. OHUM U3 BADUAHTOB PEIIEHISI STUX ITPOOJIEM
asm.js npejyaraeT 06bABUTH Gosiee (hOPMATU30BAHHBINH «MOJLYJIb>
asm.js — He myTaiiTe ¢ MoxyIsiMu ES6.

JLJ1st MOJLYJISt aSIM.jS CJIE/Ly €T sIBHO [IepeiaTh CTPOTO COOTBETCTBYOIIEE
[POCTPAHCTBO MMeH (B criennuKanum oHo 0003HayaeTcs stdlib, Tak
KaK OHO JIOJIKHO TIPEICTABIISITH HEOOXOMUMbIE CTaHAapTHbIEe ONOJTH-
OTEKM) JIJIsT UMITIOPTUPOBAHKST HEOOXOIMMbIX CHMBOJINYECKUX NUMEH
(BMECTO TIPOCTOTO UCTIOIb30BaHUS TI00ATbHBIX UMEH B JIEKCUYECKOI
obsactu BupmMocTr). B mpocreiiniem ciydae 00beKT window MOKET
OBITD IO CTUMbBIM 00BEKTOM std1ib JIJIs T1eJIel MOJLYJIst aSM.jS, HO BbI
MozkeTe (2 BO3MOYKHO, 1 JIOJIKHBI ) CKOHCTPYHUPOBATD 1 O0JIee OrpaHu-
YEHHBIN BADUAHT.
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Takske HeoOx0aMMO 00bsiBUTH Kyuy (heap) — 3ape3epBUPOBAHHYIO
006J1aCTh TAMATH, B KOTOPOIi IIepeMeHHbIE YKe MOTYT UCIIOJIb30BaThCs
6e3 TpeboBaHUI HOIOIHUTEILHON AMITH UK OCBOOOKIEHUS paHee
MCIIOJIb30BAHHOM TaMATH, — U TI€PelaTh ee, 4T0ObI MOJLYJIO asm.js He
[IPUXOUIIOCH JIeJIaTh HUYEro, YTO BBI3BAJIO Obl IlepepacipeneIeHne
[aMSITH; OH MOYKET ITPOCTO KCII0JIb30BaTh 3apatee 3ape3epBIUpPOBaHHOe
[IPOCTPAHCTBO.

Ckopee Bcero, Kyda OyzieT IpecTaBIsATh OO0 TUITU30BAHHBINA Mac-
CcUB ArrayBuffer:

var heap = new ArrayBuffer( 0x10000 ); // ky4ya 64k

[Ipu mcnosb30BaHUM HTOTO TIPEBAPUTENBHO 3aPE3EPBUPOBAHHOTIO
64-K1106a THOTO TIPOCTPAHCTBA MOJLYJIb aSM.jS MOKET XPAaHUTD U YH-
TaTh 3HAYEHUS U3 9TOr0 Oyepa 6e3 oTeph, CBA3AHHBIX C BbIIETCHN-
eM mamsaTH win y6opkoit mycopa. Hanpumep, 6ydep Kyuu MoxKeT
WCIIOTH30BATHCS BHYTPU MOALYJIS [IJI XpaHEHUS MaccuBa 64-paspsi-
HBIX BENeCTBEHHBIX 3HAUEHUI:

var arr = new Float64Array( heap );

PaccmoTpum mipocToi, Taynblil TpuMep MOAYJS B CTUJE asm.js JJis
JIEMOHCTPAIMH TOTO, KaK 3T KOMIIOHEHTBI pabOTaIOT B COYETAHIH
apyr ¢ apyrom. Onpenerum GyHKIUIO foo(. . ), KOTOpas MoJIyJyaer
HavyaJIbHYIO (x) 1 KOHEUHYIO (y) 1eJIOUNCTeHHYIO TPaHUILY Ihalia30Ha,
BBIUMCJISET BCE BHYTPEHHME TTPOU3BE/IEHNS COCETHUX YNCEN B /M-
Ma30He, a 3aTeM YCPEHSET TOTydYeHHbIe 3HAUCHUS:

function fooASM(stdlib,foreign,heap) {
"use asm";

var arr = new stdlib.Int32Array( heap );

function foo(x,y) {
x=x| 0;
y=y | e

var i
var p

nou
[
e e
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var sum = 9;
var count = ((y|@) - (x|@)) | @;

// BbMUMCNUTbL BCe BHYTpEHHME cocefHue npousBeneHus
for (i = x | ©;
(ile)<(yle;
p=(p+8) |06 i=(i+1)]6e
) |
// CcOXpaHuTb pe3ynbTaT
arr[ p>>3 ] =(i* (i +1)) | e;
}

// BHMUCAUTb CpefHee Mo BCeM MPOMEXYTOYHbIM 3HAYEHUAM
for (i =0, p =0;
(i | @) < (count | @);
p=(p+8) |0, i=(1+1)]6e

) A
sum = (sum + arr[ p >> 3 ]) | 0;
}
return +(sum / count);
}
return {
foo: foo
¥

}

var heap = new ArrayBuffer( 0x1000 );
var foo = fooASM( window, null, heap ).foo;

foo( 10, 20 ); // 233

STOT NpUMep N5 asm.js HanmcaH BPyYHYIO A1 AEMOHCTPaLMOH-
HbIX Lienel, Tak YTO OH He COAEPXMUT Koaa, KoTopbli ByaeT nony-
YeH Npu KOMNUNAUMKM Ana asm.js. TeM He MeHee OH MoKa3biBaeT
TUNWYHBINA KOA asm.js, 0COBEHHO MOACKA3KM TWUMOB U UCMOJb30-
BaHue bydepa Kyuun Ans XpaHeHUst BpEMEHHbIX NepeMeHHbIX.

[TepBoiii BBI30B f0oASM( . . ) HACTPAaWBaeT MOIYJIb aSM.jS C BBIJIEIEHNEM
nmamMaTu Ky4du. PesyasratoMm saBigeTcd GyHKIUS foo(. . ), KOTOpas
MOZKET BBI3BIBATHCS CTOJIBKO Pas3, CKOJIBKO MTOTPeOyeTcst. DTH BHI30BbI
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foo(..) IOJIKHBI CIIETTNATbHO OMTUMU3UPOBATHCA IBUKKOM J S ¢ 11o71-
nep:kKoil asm.js. Uto erme BakHee, TPUBEIEHHBIN KO TTOJTHOCTHIO
CTaHJAapTeH U JOJIKEH HOPMaJIbHO paboTath (06e3 creruaabHON OITy-
MU3aIMN) B IBUKKe O€3 MOJIEPIKKH asm.js.

OueBu/IHO, TPUPO/IA OTPAHUUYEHUIT, KOTOPbIE 00ECTIEYNBAIOT O THMH-
3UPYEMOCTD KO/Ia asM.jS, 3HAUUTETbHO COKPAIAET BO3MOKHbIE MTPU-
MEHEHHUs TAKOTO KOJa. asm.js He 00s13aTeqbHO GYIET COCTABIATD
06001IeHHbIN HAGOP OMTHUMHUBATINT /1715 TI0OOM 3a[aHHO TPOTPAMMBbI
JS. Ckopee, asm.js mpezmoiaraer onTUMU3UPOBAHHBIN CII0CO0 peliie-
HUS CHEMATN3UPOBAHHBIX 33/1a4, TAKIX KaK MHTCHCUBHbIC MaTeMa-
TUYECKUE BbIYKMCIeHUs (Harpumep, 06paboTKa rpauKu 1Jisi KOMITbIO-
TEPHBIX UTP).

NTorn

I[IepBbie YeThipe IJIaBbl 9TOW KHUTU OCHOBAHbI Ha IIPEANOIOKEHUN
O TOM, 4TO HaTTeprI aCI/IHXpOHHOFO HpOFpaMMI/IpOBaHI/IH ITO3BOJIAIOT
nucathb 60siee 3 HEKTUBHBIN KOJI, 4TO OOBIYHO SIBJISIETCS OYEHb BasK-
HbBIM yJIquleHI/IeM. O[[HaKO BO3MOXHOCTHU aCI/IHXpOHHOFO IIoOBeIcHUA
He GECKOHEYHBI, TOTOMY YTO OHO, 110 CYTH, CBI3aHO € OJJHOTIOTOYHBIM
LUKJIOM COOBITHIA.

IToaToMy B 9TOii ri1aBe ObLIN IIPEACTABIEHBI HEKOTOPbIE MEXaHU3MbI
MPOTPAMMHOTO YPOBHS, TMO3BOJISIONINE JOTIOJHUTENBHO YIYUIIUTh
OBICTPOIEHICTBIE.

Be6-paboTHUKY TIO3BOJISIIOT 3aIyCTUTD (haii JS (To ecTb mporpammy)
B OT/ICJIBHOM [IOTOKE, UCTIOJIb3Ysl AaCMHXPOHHbIE COOBITHS IS TIepe-
naun nHGOpMAITNU MeKIYy TToToOKaMu. OHU TTPEKPACHO TTOAXOMIAT [T
IepeMeleHnsa O4€Hb JOJITUX WKW MHTEHCHUBHO HOTpe6JI9HOH_H/IX pe-
CYpPCHI 3aj1a4 B JPYTOM MOTOK, YTOOBI CHSITh HATPY3Ky ¢ OCHOBHOTO
Ul-noroka.

SIMD oto6Gpakaet mapajiesbHble MAaTeMaTHYECKUE OTIEPAITUH YPOB-
H4 mpoiteccopa Ha JavaScript API a1 BBICOKOTTPON3BOAUTETHHOTO
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BBITIOJTHEHMST OTIEPAIAH € TAPaJIIETU3MOM YPOBHSI JIaHHBIX (HAITPUMED,
YHICTIOBON 06pabOTKH GOJIBIINX HAOOPOB JTAHHBIX ).

Haxowerr, asm.js omicbiBaeT HeHGOIbBIIIOE TIOAMHOKECTBO JavaScript,
KoTOpoe msberaer yacteil JS, MI0X0 MOAMAIOIUXCS ONTUMU3AITH
(Harrpumep, yGOPKHU Mycopa 1 peodpasoBaHst TUIIOB), 1 TO3BOJISET
IBIKKY JS pacno3HaBaTh W BBITIOJTHATH TAKOH KO TTOCPEACTBOM
arpeccHBHBIX onTuMusanuii. Koz asm.js MoskeT ObITh HaIMCAH BPYyY-
HYIO, HO 9TO KpaliHe MOHOTOHHast paboTa € BBICOKIM PUCKOM OIIHGOK,
CPOJIHU PYYHOMY HAIMCAHUIO KOJA Ha si3bike accemOiepa (oTciona
u Ha3BaHUeE). B mepByio ouepens mpeamosaraeTcs, 4To asm.js CTaHeT
XOPOIIIei 1eJIBIO JIJISI KPOCC-KOMITUJISIIUU [TPOTPAMM U3 J[PYTUX BbICO-
KOOIITUMU3UPYEMBIX A3bIKOB, HarrpuMep Tpancnuisiunun C/C++ Ha
JavaScript ¢ ucionbzoBanuem Emscripten.

XoT4 B 3TOM T71aBe IPyTrie BO3MOKHOCTH HE PACCMATPUBAIOTC, ceiiyac
Ha OY€Hb PaHHEH CTaInu 00CYKAAI0TCS erite HoJiee PaiKaIbHbIE HIEH
s JavaScript, BKTIoUas aiipoOKCUMAITIN IPSIMON MHOTOTIOTOTHOM
dbynxmmonansrocTu (e mpocto cKpoiToil 3a API ctpykrypoit nan-
wbIX). [IponsoiineT 1 3TO SBHO WJIM MBI IPOCTO YBUAUM, KaK TapaJ-
JIeJT3M Bee B OOJIbINeit cTereHy mpoHuKaeT B JS, Gy/IyIiee OnTHMHU-
3alii TIPOTPAMMHOTO YPOBHS B J S BBITJISIAUT MHOTOOGETITAIOTITE.



XpoHOMeTpax
M HaCTpoMnKa

[TepBble YeThipe ryIaBbl ATOM KHUTH OBLIK MOCBSIIEHBI ObICTPOIEH-
CTBUIO KaK MaTTEPHY TPOrpaMMUPOBaHUs (ACUHXPOHHOCTD ¥ MTapaji-
JIeJIbHOE BBITIOJTHEHME ), a TJIaBa 5 ObLjia OCBsIeHa ObICTPOIEHCTBUIO
Ha yPOBHE MaKPOIIPOTPaAaMMHOM apXUTEKTYpHl. B aToli T/1aBe peub
MOMIET 0 OBICTPOAECHCTBUN Ha MUKPOYPOBHE; MbI COCPEIOTOYMMCST Ha
OTZEBbHBIX BRIPAKEHUAX / KOMaHIaX.

OjiHa U3 caMbIX YacThIX 06JIaCTell st 9KCIIEPUMEHTOB (HEKOTOPbIE
pa3paboTuYnKu GYKBAIbHO OEPKUMBI €f0!) — aHAJIN3 U TECTHPOBAHUE
Pa3JIMYHbBIX BAPUAHTOB HAIMCAHKS CTPOKU WK OJIOKA KOJia U OIpe-
JleJIeHne TOro, Kakoil BapuaHT paboTtaet ObIiCcTpee.

M5 paccMOTPUM HEKOTOPBIE aCMIeKThIl MUKPOYPOBHS, HO TIPU 9TOM
BaKHO C cCaMOT0 Havaja MMOHUMAaTh, YTO 9Ta IJIaBa HalMcaHa He JIJIs
TOr0, 4TOODI IIOANUTHIBATH HABS3UNBOE CTPEMJICHUE K OIITUMU3ALAN
MUKPOYPOBHS (HAIIPUMeEP, BBITIOTHSAET JIU KOHKPETHBIN IBIKOK JS
orepanuio ++a OpicTpee, yeM a++). CaMoe BaKHOe B 9TOI riiaBe —
pasobparbesi B TOM, KaKie BU/Ibl ONTHUMHU3AINI B JS BaKHBI, a KaKue
HET U KaK OMAUdUmMs 00HU OM OPY2UX.

Ho eme repea Tem, Kak 6paTbC5I 3a n3ydyeHue MmarepuaJsia, HGO6XOIII/IMO
BbIACHHUTD, KaK HanbosIee TOYHO 1 HaJAE/KHO ITPOBOIUTD TECTUPDOBaHUE
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OBICTPONIENCTBHS | S, TIOTOMY UTO GeCUMCIeHHbIE HEBEPHbIE TIPEICTAB-
jenust ¥ Mudbl Ha 9Ty TeMy 3a0MBAIOT HAIMY KOJJIEKTUBHYIO (6a3y
snanuii. CHavama Hy;KHO OTCESITh BECh MyCOD, YTOOBI KapTHHA MPH-
obpeJia SICHOCTD.

XpoHoMeTpax

[Tocrapatoch paccesTh HEKOTOpPBbIE HEBEPHBIE TIPE/ICTABIEHUS. bbioch
00 3aKJiajl, 4To TOo/IaBJIstonee GOJIBIINHCTBO Pa3paboOTIMKOB JS, eciiu
UM TIPEIJIOKAT U3MEPUTH CKOPOCTD (TO €CTh BPeMs BBITIOJTHEHNS ) He-
KOTOPOIT oTleparii, M3HAYAIbHO MPEAI0KAT YTO-HUOY/Ih TaKOE:

var start = (new Date()).getTime(); // wan “Date.now()’
// BbINONHUTbL HEKOTOpYl onepaLuio

var end = (new Date()).getTime();

console.log( "Duration:", (end - start) );

[HogHumuTE PyKY, €CJIM HEYTO ITOXO03Kee IIPUIILIO BaM B T0JI0BY. /la, st Tak
u rymad. Takoii moaxon HeBepeH BO MHOTUX OTHOTIeHUsX. He cThinn-
Tech, Mbl BCe TaM ObLIH.

Yo MMEHHO COODIIUT BaM MOJTyYeHHbIN pesysisrar? [ToHruManme Toro,
YTO OH TOBOPUT ¥ HE TOBOPUT O BPEMEHU BBITIOJTHEHIS OTIEPAITH, KT
K TIPAaBUJIBHOMY XPOHOMETPaKy ObIcTpoeiicTBUS B JavaScript.

Ecom BBl mosyunre pesysabrat 0, MOKET BOSHUKHYTh BIIeYaTICHUE,
YTO BBITIOJTHEHUE 3aHSJI0O MEHee MUJITUCEKYH/Ibl. TeM He MeHee 3TO
HETOUHBIN pe3yibrat. Hekortopsie maTdopMbl He TIOIEPKUBAIOT
TOYHOCTb /10 OJTHOI MUJITUCEKYH/IbI, 2 OOHOBJISIIOT TaiiMep ¢ GOJIbIIH-
mu npupaiiennsmu. Hampumep, crapsie Bepcun Windows (a cieo-
BaresibHO, [E) obecrieunBasi TOYHOCTH TOJIBKO 10 15 Mc, a 910 03Ha-
YaeT, 9TO JIJIS MOJTyYeHns HeHYJIeBOTO Pe3yJIbTaTa oleparius 10KHa
3aHuUMaTh He MeHee 15 mc!

Boumnee Toro, ay1g mosmydeHHON TPOAOJIKUTETBHOCTH BBI B IEHCTBUTENb-
HOCTH 3HAETE JIUILD TO, YTO OLEPAI 3aHsLIA [IPUOIU3UTENHHO CTOb-
KO BPeMeHHU B 9TOM KOHKPETHOM BBITIOJIHEHUH. YBEPEHHOCTH B TOM,
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4TO OHa Bcerja OyAeT BBIMOJHITHCS C TAKOH CKOPOCThIO, OJIM3Ka
K HyJI0. BBl TOHATHUS He UMeeTe, He BMEITUBAETCS JIM ABUKOK MJIN
crcTeMa B BBITTOJIHEHHUE OTIePaIlii, a B JII00OOE APYTroe BPeMsi OTiepaIius
MOJKET BBITTOJIHSATHCS OBICTPEE.

A ecJiu BbI IOy YN TIPOAOJKUTETBHOCTD 4?7 MOKHO Jiit ObITh yBe-
PEHHBIMU B TOM, UTO OHa 3aHs1a 4 Mc? Het. Omepanins Moria 3aHATh
MeHbIIIE BDEMEHH, a KAKasi-TO 3a/I€P;KKa MOTJIa IPUBECTH K MOJIYyYEHUIO
HAYaJIbHOTO WJIK KOHEYHOTO BPEMEHH,

Ho camoe HENpPUSITHOE, YTO BbI HE MOXKeTe ObITh YBEPEHBI B TOM, YTO
00CTOSTEIbCTBA TIPOBEAEHUS TECTA He OB U3JIUIITHE ONTHMUCTAY-
HbIMI. MOTJIO 0Ka3aThCsl, 9TO ABUKOK JS 06HAPYKUIT CIIOCOO OITH-
MU3AIH Ballero N30JMPOBAHHOTO TECTOBOTO ITPUMEPA, & B PEATbHON
MporpaMMe Takas ONITUMU3aINs OKaxkeTcs MeHee 3 (eKTHBHON nin
HEBO3MOKHOM, TaK 4TO orepanust OyaeT BBIIOTHATHCS Me/JIeHHEE,
YeM B BaIlleM TECTe.

Nrax... Uro sxe mbl y3nann? K coxanennio, Kak ciaeyer U3 aTUX pac-
CY>KIIeHWH, y3HAIN O4eHb HeMHOTO. /[aHHbIe ¢ TaKOW HU3KOH CTeTIeHbIO
JOBEPUS JlaXKe OTAAIEHHO HE TMOAXOAT /IS OCTPOEHMST KAaKUX-TO
BBIBOJIOB. BaIiin XxpoHOMeTpasKHbIe TaHHbIE TPAKTUYECKU OECTIOIE3HBbL.
W uro ermte Xy»Ke, OHN OIIACHBI B TOM OTHOIIIEHUH, YTO BHYIIAIOT JIOK-
HYI0 YBEPEHHOCTH HE TOJIBKO BaM, HO ¥ JIPYTHM pa3paboTImKaM, KO-
TOpBIE He OYAYyT KPUTHUYECKU JyMaTh 00 YCIOBUSIX, TIPUBOISIINX
K TAKOMY pe3yJILTaTy.

NMoBTOpEeHue

Terreps BBI roBOpUTE: «JIa/IHO, TaBaliTE 3AKJITOUNM ONIEPAIINIO B ITAKJI,
4yTOOBI BECh TECT 3aHUMAJL OOJIblIEe BpeMeHU». Eciiu moBTOpuUTSh ore-
paruio 100 pas 1 BbIIOJTHEHUE BCETO IUKJIA 3aHs10 137 MC, MOKHO
paszesuTh aTo 3Havenue Ha 100 1 oayInTh CPEIHIO0 TIPOIOJIKUTE -
HocTh 1,37 Mc st Kaxkoit onepariu, Bepuo? He coBceM Tax.

TpuBMaIBHOTO MaTEMAaTUYECKOTO yCPEJAHEHU ONpPe/leJICHHO He/l0-
CTATOYHO JIJISI TOTO, YTOOBI J€JIaTh BHIBOBI O OBICTPOAECICTBIY, €CIIN
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BbI COOMPaeTeCh IKCTPAIIOIMPOBATH PE3YIIBTATHI B MacIITabax BCETO
npunoxenus. C coTHell urepaiuii gaxe mapa BbI6PocoB (aHOMaIbHO
BBICOKUX MJIN HU3KUX 3HAUYEHUN ) MOXKET UCKA3UTh CPEJIHEE, A 3aTeM
[IPU MOBTOPHOM TIPUMEHEHHUH HTOTO BHIBOJIA UCKaKEHUE MOKET OBITh
PasyTo 10 HEMMOBEPHBIX ITPEJIEIIOB.

BwmecTo Toro 4toObI pocTo oTpabaThiBaTh (DUKCHPOBAHHOE KOJIIUYE-
CTBO UTePaINil, MOKXHO B IIUKJIE€ BBITIOJHATH TECTHI [0 NCTEIEHUST
HEKOTOPOTO MHTEpBasia BpeMeH. Bo3MOKHO, 3TOT BapuaHT GoJiee
HaJIe’KeH, HO KaK MPUHSATH PEIIeHNE C TIPOIOJIKATEIbHOCTBIO BBITIOJ-
Henust? Kazamoch Obl, IOTHYHO TIPEANOIOKNUTD, YTO OH J0JIKEH ObITH
KpaTeH BpeMeHU, HeOOXOAUMOMY [IJisl OJTHOKPATHOTO BBHITIOJTHEHIISI
onepannu. HempasuibHo.

Ha camom ziesie mpoMeskyTOK BPeMEHU /119 MTOBTOPEHUN JTOJIKEH
6a3MpoBaThCS Ha TOYHOCTH MCIIOJb3YEMOTO TaiiMepa, a UMEHHO Ha
MUHUMU3AIUNA BEPOSITHOCTU TTOTPENTHOCTH. UeM MeHbIel TOYHO-
CThIO ObJIaIaeT TaliMeP, TEM JI0JIbINE HYKHO BBIIOJIHATD KOJI, YTOOBI
CBECTH K MUHUMYMY BEPOSATHOCTD OnOKY. ITaTHAAIATHMUIIIICE-
KYH/IHBIU TaiiMep 0YeHb I1JI0XO0 MOIXOAUT JIJIsI TOYHOTO XPOHOMETpa-
JKa; YTOOBI HEOTIPEAETEHHOCTh (TO €CTh TOrPENTHOCTD) OblIa HUIKE
1 %, KasK[blil MKJ TECTOBBIX UTEPALINil JOJKEH BBIIOJHITHCS HeE
menee 750 mc. st 1-MULIMCeKyHIHOTO TaiiMepa UKL JOJIZKEH BbI-
MOJIHATHCS Beero 50 Mc.

Ho s10 Bcero sutib oHa BIOOPKa. UT0ObI OBITH YBEPEHHBIME B TOM,
4TO BBl UCKJIIOUUJIA CMEIIEHIE, HY;KHO UMETh MHOTO BBIOOPOK JIJIsk
ycpennenus. Takke HEOOXOAUMO KOE-4TO TIOHUMATH OTHOCUTETHHO
TOTO, HACKOJIBKO MEJJIEHHO PaboTaeT Xy/iasi BIOOPKa, HACKOIbKO
OpicTpo paboTaeT camasi Jiydiiasi BoIOOPKA, HACKOJIbKO Pa3HeCEHbI
JydInui v Xy caydau u 1. J. HysKHO 3HaTh He TOJIbKO YUCIIO,
KOTOPOE COODIIAET, HACKOJIBKO GBICTPO YTO-TO BBITIOJIHSJIOCH, HO U He-
KOTOPYIO KOJIMYECTBEHHYIO METPUKY /IOBEPHs K 9TOMY YNCITY.

Bo3MokHO, BaM TaksKe CTOUT 00BETUHUTH 3TH PasHble METObI (1 J10-
GaBUTH K HIM JIPYTHE ), 9TOOBI JOOUTHCS HAUTYUIIIEro Oalanca mo BCeM
BO3MOKHBIM METO/1aM.
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U 970 abCOTOTHBII MUHIMYM, ITPOCTO JIJIst Havasa. Ecim Bbl 1101X0-
JIAJTA K XPOHOMETPAKY ObICTPOAEHCTBIUSI MEHEe CEPhE3HO... YTO JK, BaM
e1e TOJIbKO MPEJICTOUT Y3HATH O MPABUIBHOM XPOHOMETpPAKE.

Benchmark.js

JlioOble akTyaJbHble Y HaJeKHbIe JaHHble XPOHOMETPaXKa JOJKHbI
6a3upoBaThCA Ha CTATUCTUYECKN JOCTOBEPHBIX MPAKTUYECKUX Me-
Tofax. S He Oyy nucaTh OTAENbHYIO TJIaBY O CTATUCTUKE, T0ITOMY
IPOCTO OY/LY MOJIb30BAThCSI HEKOTOPBIMU TEPMUHAMMU: «CTaHIAPTHOE
OTKJIOHEHUE», «IUCIEPCUT», <TIOTPENTHOCTL». Ecan BbI He 3HaeTe,
YTO O3HAUAIOT 9TU TEPMUHBI (I MPOXOIUT KYPC CTATUCTUKU B KOJI-
JieJiKe, TaK 9YTO Y MEHS TOXKe HeT MOJTHON SICHOCTH ) — Balllell KBaJIn-
buKaUK HeJO0CTATOYHO AJIs HAIIUCAHUS COOCTBEHHON JIOTUKH XPO-
HOMeTpazKa.

K cuactbio, ymuble Jiioau, Takue kak [sxon-/lasug Jansron (John-
David Dalton) u Maruac Baiinenc (Mathias Bynens), monumaior
9THU KOHIIETIIUH, TTOATOMY HAMMCAJN CTaTUCTUIECKHU TOCTOBEPHOE
cpeznctBo xpoHomeTpaska Benchmark.js. ITosTtomy s1 He crany Ha-
THETATh HANIpsKeHMe U cKaxy: «[[pocTo mcmonap3yiiTe aTOT UHCTPY-
MEHT>.

1 He Oyy MOBTOPSATH BCIO JOKYMeHTaIuio 1o pabore Benchmark js;
st AP nocTymHa mpeBocxo/iHast JOKyMeHTalusl, KOTOPYIO CTOUT
npounTath. KpoMe Toro, B pa3ubix MecTax MOKHO HANTU OTJTUIHBIE
CTaThH C OIUCAHUEM MOAPOOHOCTEI U METONOIOTUH.

Ho moka mpocTo st IeMOHCTPAIUK 51 TIOKaKy, KaK UCIIOJIb30BaTh
Benchmark.js mist ipoBeierust HeCJI0KHOTO TecTa ObICTPOAEHCTBUS:

function foo() {
// TecTupyemble onepauuu

var bench = new Benchmark(
"foo test", // vmMAa TecTa
foo, // TecTupyemasa ¢yHKUMA
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// (Tonbko conepxumoe)

{
// .. // BONONHUTENbHble NapameTpsl
// (cM. BoKyMeHTauwuiw)

}
)s
bench.hz; // KOnu4yecTBO onepauuii B CeKyHAy
bench.stats.moe; // norpewHocTb
bench.stats.variance; // Bucnepcus mexzy Bblbopkamu

/] ..

O Benchmark.js Heo6X01uM0 3HaTh TOPasIo 60.biue TTOBEPXHOCTHOTO
0630pa, KoTopsiit 51 31ech gafo. CyTh B ToM, uto Benchmark.js 6eper
Ha cebst Bce CII0KHOCTH HACTPOUKHU HA/IEKHOTO, 0OBEKTUBHOTO U CO-
CTOSITETLHOTO XPOHOMETPaKa JIJIsk 33IaHHOTO OJI0Ka Kojta JavaScript.
Ecui BbI cobupaerech TeCTUPOBATh CBOM KOJ U TPOBOAUTH XPOHOME-
Tpask, HAUMHATH CJIEYET OTCIOIA.

3/1ech MpoIeMOHCTPpUPOBaHO npuMeHenne Benchmark.js muist Tectu-
poBaHus OAUHOYHOM oneparuu (ckaxeM, X), HO Ha IIpaKTUKe ObIBAET
HY>KHO CpaBHUTD X ¢ Y. JTa 3a/1a4a JIeTKO PEIIaeTcs IIPOCTHIM CO371a-
HUEM /IByX Pa3HBIX TECTOB B cemeticmeae (OpraHu3anoHHas BO3MOJK-
Hoctb Benchmark.js). 3ateM TecTbl BBITOTHSIOTCST «Ha PaBHBIX»,  Ha
OCHOBAaHWW UX CTATUCTUK JIETAETCS BBIBOJ O TOM, 4TO paboTaio Obi-
crpee — X wiu Y.

Koneuno, Benchmark.js MoskeT ucrosib3oBaThCst [Jist TECTUPOBAHWSI
JavaScript B 6paysepe (cm. pasuen «jsPerf.com» 370l riraBs), HO
Takke BO3MOKHa pabota u B HeOpaysepHbix cpenax (Node.js u T. 11.).

OpnuH us crieHapues ucnonb3oBanus Benchmark js, o kotopom yacto
He3acJyKeHHO 3a0bIBAIOT, — MCIIOJIb30BaHUE B Cpelax paspaboTKu
WJIW KOHTPOJISA KadecTBa /I TTPOBEIeHNS aBTOMATU3NPOBAHHBIX pe-
IPECCHOHHBIX TECTOB OBICTPOAEHCTBHUS IS KPUTUYECKUX BETBEH KO/a
JavaScript Bamero nmpunoskenud. [lo amanmornu ¢ mpoBeserneM Ha-
GOPOB MOJIYJIbHBIX TECTOB TIEPE/l PA3BEPTHIBAHUEM BbI TAKIKE MOJKETE
CPaBHUTH OBICTPOEIHCTBIE C IPEABIAYIIUMU JaHHBIMU ¥ MOHSITH,
[OBBICUIOCH WJIM IIOHU3KUIOCH OBICTPOAEHCTBIE IIPUIOKEHUS.
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Setup n teardown

B npensiytiem hparmeHTe Mbl 00T BHUMAHUEM OOBEKT «/0TI0JI-
HUTEJTBHBIX TTapaMeTpoB» { .. }. OxHaKo 0 ABYX mapaMmeTrpax, setup
1 teardown, BCe JKe CJIeyeT IIOTOBOPUTb.

ITU [[Ba MapaMeTpa OMpPeAensdioT (DYHKITNN, KOTOPbIE MTOJKHBI BbI-
3BIBATHCS JI0 W TIOCJIE BBITIOJTHEHUST TECTOBOTO TIPUMEPA.

HBBCPOHTHO Ba)KHO ITOHUMATDh, UTO KO/ setup 1 teardown #e 6bin0.Ji-
HsAemcs nocie Kaxcoou umepayuu mecma. IlpaBuiibHee BCETO CYUTATD,
YTO CYIIECTBYIOT /[BA IIUKJIA: BHEITHUIT (TTOBTOPEHIE HAOOPOB TECTOB)
1 BHYTPEHHUH (ITOBTOPEHME UTEPAIUii TECTOB). setup U teardown BbI-
MOJTHSIIOTCST B HavaJjle U B KOHIIEe KaXKI0i UTepalliy 8HeuHez0 1UKJIA,
HO He BO BHYTPEHHEM ITUKJIE.

[Touemy ato Baskuo? [IpescTaBpre, UTO y Bac MMeeTCs TECTOBBIN MTPU-
Mep, KOTOPBIN BBITJISIUT TaK:

a=a+ "w"';
a.charAt( 1 );

o
1]

3aTeM BBI OITpeJIesisieTe KO/l setup CJEAYIONMUM 00Pa3oM:

var a = "x";

Bo3MoxHO, BaM KasKeTcsl, UTO a HAaUMHAeT O 3HaYeHUs "x" TIPU KaK-
JIO UTepalnu TecTa.

Ho at0 He Tak! 3naueHue "x" OyaeT MPUCBAUBATHCS a JJIST KasKI0TO
Habopa TeCTOB, TOCJIE YEro U3-3a MOBTOPSIIONIMXCS KOHKaTeHaIlui +
"w”’ 3HaUYEHUE a 6y[LeT CTAHOBUTDHCA BCE JVINHHEE, XOTA BbI TO-TIPEKHEMY
obparaerech TOJbKO K CUMBOJY "w" B MO3uIuu 1.

Yarie Bcero sta mpobieMa MposIBJISIETCST TPU BHECEHUN M3MEHEHNUIT
¢ no6ounbiMu addexramu B DOM (Hampumep, mpucoenHeHust 10-
4yepHero ajeMenTta). BosmMokHo, Bl iymMaere, 4TO POAUTEIbCKUIM
9JIEMEHT KaX/Iblil Pa3 CTAHOBUTCS IIyCTbIM, HO Ha CAaMOM JieJie K HeMy
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Z[O6aBJI${eTC${ MHOJKECTBO 3JIEMEHTOB, YTO MOJKET IIPUBECTU K 3HAYMN -
TE€JIbHOMY UCKAKEHUIO PE3YJ/IbTAaTOB XPOHOMETPAsKA.

Bce 3aBUCUT OT KOHTEKCTa

He 3abbiBaiiTe IpOBEPSITH KOHTEKCT KOHKPETHOTO XPOHOMETpPaKa
ObICTPOIENCTBIS, 0COOEHHOTO CpaBHEHHE MeXy 3amadamMu X u Y.
Jlaske ecyiu Balll TeCT IOKasbiBaeT, 4To X ObicTpee Y, 9TO He O3HAYaeT,
uTo 3aK/aoueHne «X Opicrpee Y» AeHCTBUTENBHO 0OOCHOBAHHO.

JlomyctuM, TecT OBICTPOAECHCTBUSI MOKA3bIBAET, 4TO X BBITIOJTHSIET
10 000 000 onepanuii B cexynay, a Y soinosnsetr 8 000 000 oneparuii
B CeKyH y. MOKHO yTBep:K/IaTh, uTo Y pabotaer Ha 20 % meieHHee X,
U C MaTeMaTUYeCKOH TOUYKHU 3pEHMs 3TO OyAeT MPaBUJIbHO, HO Balll
BBIBOJ[ HE HACTOJIBKO YOeAUTE/IeH, KaK BaM KaKeTCsl.

BaristauTe Ha pesybraTei ¢ 6osee kputnaeckux nozutmii: 10 000 000
omepanuii B cekyumy — 3to 10 000 omeparnii B MUITNCEKYHITY, WA
10 omepanmit B MumncekyHay. /I pyrumMu cioBamMu, ofiHA OTIEPATIs
ganumaet 0,1 mc, mmm 100 He. Tpyano npeacTaBUTh, HACKOJIBKO MaJ
ATOT UHTEPBaJIL. /lJis CpaBHEHMS: YaCTO YTBEPIKIAETCS, UTO UeioBeve-
CKUI I71a3 He CIOCOOEH PasIMuuTh YTO-I100, IIPOUCXOAINEE MEHee
yem 32 100 mc, a 310 B MujuiioH pas meientee 100-HaHOCEKyHIHON
cKopocTH orepanuu X.

Jlake paHHUe HayYHbIE CCJIEI0OBAHNUS, TOKA3bIBABIITIE, 4TO, BO3MOK-
HO, MO3T MOKeT 00pabaTbiBaTh COOBITHS CO CKOPOCTHIO 110 13 Mc (mpu-
MepHO B 8 pa3 GbICTpee MPEBILYIIErO YTBEPKACHNUS ), 03HAYAIOT JIUTITh
10, uto X paboraer B 125 000 pas GnicTpee mpeneabHON CKOPOCTH,
BOCIIPUHUMAEMON 4eJI0BEYECKUM MO3TOM. X GbINOJHACMCS 0UeHD,
ouenv GvLIempo.

Ho uro emte BaskHee, CTOUT B3IVISHYTH HA Pa3indust Meskay X 1Y —
2 000 000 omepanwuit B cekyumy. Ecau X Boimosinasiercst 3a 100 wc,
a Y — 3a 80 nc, paznocts cocrasiseT 20 He, YTO B JyUIIeM cIydae
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cocrasJister Bcero 1/650 000 urTEpBaja, BOCIPUHUMAEMOIO Y€I0Be-
YECKUM MO3TOM.

K uemy st kitont0? YTo 9TH pasiudust B ObICTPOAEHCTBUSI BOOOIIIE HE
BayKHbBI!

Ho mocroiite, a ecsiu 9Ta orepaiiusi 6y/1eT OBTOpeHa MHOTO pa3 Mo/l
psin? Pasuocts GyeT CyMMUPOBATHCST, BEPHO?

3HAYMT, MBI 32/Ia€MCsI JIPYTHM BOIIPOCOM: HACKOJIBLKO BEPOSITHO, YTO
onepaiust X GyeT OBTOPSITHCSI CHOBA U CHOBA, pa3 3a Pa3oM, U 9TO
noJkHO mpousoiitr 650 000 pas moapsi, 4TOOBI MOABUIACH XOTS ObI
Masiast HaJIesK/1a, 9YTO Pa3HOCTD OY/IeT 3aMeTHA YeJI0BEYECKOMY MO3TY ?
A ckopee Bcero, oHa J0JKHa ObITh BhiToHeHa oT 5 000 000 10
10 000 000 pas B CIIONIHOM IHKJIE, 9TOOBI PA3HOCTD CTaJla aKTYalbHOI
XOTs1 OBI B TIEPBOM MTPUOIIMIKEHHUH.

XOTs BaIll BHyTPEHHUH TEOPETUK MOKET BO3PA3UTh, UTO 3TO BO3MOJK-
HO, O0Jiee TPOMKHUI TOJIOC Pean3Ma JOJKEH 3a[yMaThCsl HA/l TEM,
HaCKOJBKO 3TO BEPOSATHO WM MajsioBeposATHO. /laxke ecsn aTo akTy-
AJBHO B PEKUX CIYYasX, Yalle BCETO ATO HEAKTYaIbHO.

[Topassionee GOJMBITUHCTBO PE3YIBTATOB XPOHOMETPasKa ¢ MaJIbIMU
OTIepanmsIMHi — KaK B cIydae ¢ MUGOM TIPO ++X U X++ — COBEPIIEHHO
HEZIOCTOBEPHO KaK OCHOBA BBIBOZIA O TOM, YTO Omepanuy X A0JKHO
OT/IaBaThCS TIPEAIIouTeHne epe Y Ha OCHOBAHUK ObICTPOAEHCTBHSL.

OonTuMu3saumm ABMKKa

Bor IIPOCTO HE MOJKETE YBEPEHHO 9KCTPAIIOJIMPOBATD, YTO €CJIN B BalllEM
HN30JIMPOBaAHHOM TECTE OIl€paluA X BoInosiHsIach Ha 10 mc 6I)ICTpee,
yeM Y, TO 3TO O3HA4YaET, YTO X BcCer/la BbITIOJTHAETCA 6I)ICTpee Yu JLOJIZK-
Ha Bcerja MCII0JIb30BaTbhCA BMECTO Hee. BbICTpOZ[efICTBHe pa60TaeT He
TaK — BCE€ HaMHOI'O, HAMHOTO CJIOJKHEE.

Hanpumep, mpencrassre (YMCTO TUTIOTETUYECKH ), UTO BaM HYKHO
IPOTECTUPOBATH HEKOE TOBEeHNE U3 00JaCTU MUKPOOBICTPOIET-
CTBUS, HATIPUMED, CPABHEHUE:
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var twelve = "12";
var foo = "foo";
// TecTt 1

var X1 = parseInt( twelve );
var X2 = parseInt( foo );

// TecT 2
var Y1 = Number( twelve );
var Y2 = Number( foo );

Ecsn BBl monumaere, 4To fesaer parseInt(..) 10 CpaBHEHUIO
¢ Number(. .), MOJKHO IIPDE/IIIOJIOJKUTD, YTO parseInt(..) TEOPETUUECKU
TIPUXOZIUTCSI BBITIOJHSTH GOJTbIIE PaboThI, 0COOEHHO B cJrydae foo. Vi
’Ke 4TO B ciiydyae foo B 00OUX CJIy4asiX BBIIOJIHIETCS OJMHAKOBBIN
06beM paboThl, TOTOMY 4TO 06€e (DYHKIIMU MOTYT OCTAHOBUTHCS Ha
mepBOM CUMBOJIE f.

Kakoe nipeanonoskenne Bepao? YectHo roBops, He 3Hat0. Ho s Bo3b-
MYCbh YTBEPK/IaTh, UTO B JIAHHOM CJIydae 3To U He BaxkHO. Kakue pe-
3YJIBTAaThl MOTYT OBITH ITOJIyYeHbI TIPpU TecTrpoBanuu? Elite pas: st pac-
CY’K/IAI0 YMCTO TUTIOTETUYECKH, I HE MbITAJCSI TeCTUPOBATH 3TOT
npuMep (1 MeHs He MHTEPeCyeT Pe3yJIbTar).

JlomycTuM, TecTh! TOKa3hIBAIOT, YTO X U Y CTATUCTIUYECKN UIEHTUIHBI.
[HoxTBepaut su 9T0 Bamry rumoredy o cuMBoJie 72 Her.

B namem runoteTnyeckom ciydae IBUKOK MOXKET TTOHSATD, 4TO Tiepe-
MeHHbIE twelve U foo MCIOJIB3YIOTCS B KayK/[OM TE€CTE TOJILKO B OJTHOM
MeCTe, M TTOAICTABUTD X 3HAYEHUS B KOZ. TOT/1a OH MOKET ITOHSTh, UTO
Number( "12" ) MOKHO 3aMEHUTD TPOCTBIM 12. 1 BO3MOKHO, OH TIPUJIET
K TOMY K€ BBIBOAY C parseInt(..) — a MOJKET, 1 HET.

WNnu B iporiecc MOKET BMEIIAThCSI 9BPUCTUKA YAJIeHUs] HEUCIIOJIb-
3yEeMOTO KO/Ia, KOTOPasi OIIPE/IEUT, UTO TIePEMEHHbBIE X U Y HE UCTIOJTh-
3YIOTCsI, TaK YTO UX OObSIBJIEHUs] HEPEJIEBAaHTHBI. B UTOTE IBUIKOK
B00OIIE He GY/IeT HUYEro AeJaTh B 000UX CydasiX.

W Bce aTo IIPOUCXOAUT TOJIBKO M3 HPEZIHOJIO)KGHI/II;,I OTHOCHUTEJ/JIbHO
O/THOT'O 3aITyCKa TeCTa. COBpeMeHHbIe ABUKKN HEM3MEPUMO CJIOKHEE
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TOTO, 0 YeM MBI paccyskaaeM 37iech. OHM TPO/IesTbIBAIOT BCEBO3MOKHDIE
TPIOKM — HAIPUMEP, OTCIEKUBAHNE U TPACCUPOBKY MOBeIeHUS par-
MeHTa Koj[a 32 KOPOTKUI TIepro/i BpeMeH! MJIN C OTPaHYeHHBIM Ha-
GOPOM BXOJIHBIX [TAHHBIX.

A 4TO, ecsn IBUKOK ONITUMU3NPYET OTIpe/iesIeHHYI0 BETBb M3-3a (PUK-
CUPOBAHHBIX BXOJIHBIX JAHHBIX, HO B PEaIbHOIT TPOrpaMMe BBOJL Oy/IeT
6oJiee pa3zHOOOPA3HBIM U B XOJI€ ONTUMU3AIUY Oy T IPUHITHI HHBIE
pererust (uau BooOIe HUKaKWX )? Vi ecii IBUKOK MIPUMEHSIET
OTITUMM3AINH, TOTOMY YTO BU/IUT, YTO (DYHKITNS XPOHOMETPAsKa BbI-
TIOJTHSIET KO/ JIECSITKU THICSIY Pa3, HO B PEAIbHOI IIporpaMMe OH Gy ieT
BBITIOJIHEH TOJILKO COTHIO Pa3, M IIPU TAKUX YCJIOBUAX JIBUKOK PEINT,
YTO ONTHMHU3AIINS He OIIPAB/AeT 3aTPAUCHHbBIX YCUIINIA?

W Bce aTn mpeiiosiaraemMbie ONITUMU3AIIN MOTYT CJIYYUTHCS B HATIIEM
OrpaHUYEHHOM TECTE, & TOTOM JIBUKOK He CTaHET TPUMEHSITH UX B 60-
Jiee CJIOKHOM 1mporpamme (110 pa3HbIM MpuynHaMm). iau curyarus
MOKET OBITh MHOM: JIBVKOK He Oy/IeT ONTUMU3UPOBATH TPUBUAIbHBII
KOJI, HO Oy/IeT CKJIOHEH K TPUMEHEHHIO arpecCUBHBIX ONITHUMU3AIINII,
Korza GoJiee CJIOKHasE TIPOrpaMMa TIOBBIIIAET HATPY3Ky Ha CHCTEMY.

JA BceaTo TFOBOPIO K TOMY, 4TO Ha CaMOM /i€JI€ Bbl TOYHO HE 3HAETE, YTO
IIPOUCXOAUT <110/ KallOTOM». Huxkakue A0Ta/IKN U TUIIOTE3bl HE MOTYT
CUUTATbCA BECKUMM OCHOBAaHHUEM JIA IIPUHATUA TaKUX peﬂleHI/IfI.

O3sHayvaer Jik 3TO, YTO IOJIE3HBIN XPOHOMETPAK B IIPUHIIUIIE HEBO3-
MoskeH? OmnpeneneHHo Her!

Bce ckazannoe CBOJIUTCA K TOMY, YTO TECTUPOBAHNE HEPEAIbHOZ0 KOA
HE JaCT pealvbHblX PE3YJIbTAaTOB. Ecnm aT0 BO3MOXKHO 1 OIlpaBAaHHO,
TeCTI/IpyfITe peajibHbI€ HETPUBUAJIbHbIE (bpaFMeHTI)I CBO€ro Ko/la 1 110~
CTapafITer HpI/I6JII/ISI/ITI) ycaoBuA K p€aJibHbIM HAaCTOJIBKO, HACKOJIBKO
9TO BO3MOKHO. TOJIbKO TOTla MOJIy4€HHbIE PE3YJIbTAaThl UMEIOT XOTb
KaKOM-TO IIaHC Ha OTpa’KeHune peajJbHOIO IIOJIOKEHUA [1€J1.

MI/IKpOXpOHOMeTpa)KHI)Ie TECTbI BPpOJAE€ CPaBHEHUA ++X C X++ C TaKOM
BBICOKOI BEPOATHOCTDBIO JIa/lyT Oecrionesnbie Ppe3yJIbTaThbl, YTO MOKHO
Cpa3y K€ CHUTaTb UX TAKOBbIMU.
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Xorst Benchmark js mpurogures mpu TectupoBanui ObICTPOAEHCTBIS
BAIIlero Koja B Jo0oi cpejie JS, HEBO3ZMOKHO BBIPA3UTh, HACKOIBKO
BaJKHO cOOPATh PE3YJIBTATHI TECTUPOBAHMST 113 MHOKECTBA PA3HBIX CPEIT
(HacrosbHbie Opay3epbl, MOOUJIbHbBIE YCTPOICTBA U T. /I.), €CJIU BbI
HaJIeeTeCh MMOJYYUTh JJOCTOBEPHBIE BBIBO/IbI U3 TECTOB.

Hamnpumep, Chrome Ha BbICOKOITPOU3BOAUTEILHON HACTOJIBHON Ma-
mmHe Bpsi/ i OyeT pabotaTh XOTsI GbI MPUOJIU3UTETBHO C TAKUM JKE
ObicTpoeiicTBrEM, Kak MoGuIbHast Bepcust Chrome Ha cmaprdoe.
A cMapT(hOH ¢ IOJTHBIM 3aPsIIOM aKKYMYJIITOpa Bpsia i Oyaer paGo-
TaTh C TAKUM e ObICTpPOjielicTBHEM, Kak cMapTdoH ¢ 2 % 3apsija,
KOTJIa YCTPOICTBO TIOHMIKAET HEPTOnoTpebIeHIE MPOIIeccopa.

ECJH/I BbI XOTUTE AeJIaThb CKOJIBKO'HI/I6yI[b OCMBICJICHHBIE€ BBIBO/IbI
turna «X ObicTpee, yeM Y» GoJiee 4eM I OJHOM cpejibl, BaM Mpu-
JIETCA TPOTECTUPOBATH KaK MOKHO OOJIbIIE TAKMX PEaTbHBIX CPEI.
Ecsmn Chrome Boinosiasier Hekyto onepanuio X 6picTpee ornepaiuu Y,
9TO HE O3HAYaeT, YTO Ta jKe KapThHa OyaeT HabJI0JAThCSA BO BCEX
Gpaysepax. VI KOHEYHO, pe3yJIbTaThl TECTOBBIX 3aIlyCKOB JIJIsI Pa3HbIX
Opay3epoB HOJIKHBI OBITh COMOCTABJIEHBI ¢ JeMorpadueil Bammx
10JIb30BaTeel.

Jluist 97011 11€7TM CYIIecTBYeT 3aMedarebhblii BeO-caiit jsPerf. On mc-
noJsbsyer oubanorexy Benchmark.js, yrmomunasuryiocst Bbiiie, s
MIPOBE/IEHUST CTATUCTUYECKH TOYHBIX U HAJEKHBIX TECTOB, IPUYEM
MPOBOIUT TecT Ha obmiegocTymHoM URL-azpece, KOTOPBIi BB MOsKe-
Te TIepe1aBaTh JAPYTUM.

KaxxapIil pas 1mpu MpoBEIEHUN TeCTa PE3yJIBTaThl COOMPAIOTCS U CO-
XpaHSIOTCs ¢ TecToM. HakoIieHHbIe Pe3yJIbTaThl TECTA OTOOPAKAIOT-
cS Ha AMarpamme, ¢ KOTOPOH MOTYT O3HAKOMUTBCS BCE JKeJIaloliie.

Cosnmanne Tecta Ha caiiTe HAYMHAETCA C IBYX TECTOBBIX TPUMEPOB, HO
BBl MOJKeTe 0OABUTH CTOJIBKO, CKOJBKO COUTETE HYKHBIM. TaKsKe
IPelyCMOTPEHA BO3MOKHOCTD CO3/JaHUA setup-KO/Q, BBIITOIHACMOTO
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B HavaJie KaskK/I0ro TECTOBOTO IIMKJIA, 1 teardown-KO7a, BHIIIOJTHIEMOTO
B KOHIIE KayK/I0T0 1IMKJIA.

Ecnun Bbl XOTUTE co34aTb TONIbKO OAMH TECTOBLIM Mpumep (ecnu
Bbl BelETE XPOHOMETPAX OHOMO PELUEHNS BMECTO CPaBHUTENb-
HOrO aHanu3a pasHblX pelleHwnit), 3anofiHMTe BXOAHbIE NOSS
BTOPOrO TecTa MpPOM3BOJIbHBIM TEKCTOM MpW CO3AaHWMK, @ MOTOM
OTpeaaKTUpYyWTe TECT M OCTaBbTE AaHHbIE BTOPOrO TECTA NYCTbIMU;
3TO NMpUBEAET K ero yaaneHuto. Bbl Bceraa cMoxete a06aBUTb
HOBblE TECTOBbIE NPUMEPLI NO3AHEE.

Brr MoskeTe onpeneTMTh HAYaTbHYIO MTOATOTOBKY CTPAHUIIBI (IMIIOP-
TUpOBaHKe OUOJIMOTEK, OTPeeIeHue BCIIOMOTAaTEIbHBIX (DYHKITHIA,
00BbSIBJICHUE TEPEMEHHBIX 1 T. /1. ). TAKIKE TPEyCMOTPEHBI [TapaMeTPbl
IJId OoIIpeneaeHN setup/tea rdown-IIOBEeJICHUS 11PU Heo6X0/:[I/IMOCTI/I.

NMpoBepka Ha 34paBbiv CMbICJ1

jsPerf — BeJiuKoJIEITHBIN pecype, HO Ha HeM 01Ty OJIMKOBAHO MHOKECTBO
TECTOB, KOTOPBIE TIPU aHATTN3€ OKa3bIBAIOTCS HECOCTOSATETHHBIMU NN
HETOTHOTIEHHBIMU TI0 PAa3JNYHBIM MPUINHAM, OIMTUCAHHBIM B 9TOU
TyIaBe.

[Tpumep:

// Npumep 1

var x = [];

for (var i=0; i<1@; i++) {
x[i] = "x";

}

// Tpumep 2

var x = [];

for (var i=0; i<1@; i++) {
x[x.length] = "x";

}
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// Npumep 3

var x = [];

for (var i=0; i<10; i++) {
x.push( "x" );

HeckosbkO MOMEHTOB, Ha KOTOPbIE CJeyeT 0OpaTuTh BHUMAHUE
B 9TOM T€CTOBOM IIPUMepe:

O PaszpaboTunKky 04eHb YaCTO BKIIOYAIOT IIMKJIbI B CBOU TECTOBBIE
npuMepsl, 3a0biBast 0 ToM, 4To Benchmark.js yske obecnieunBaer
Bce HeoOXxoauMoe noBToperue. IIuK/bl for B TAKUX TPUMeEpax
II0O4YTH HaBEPHAKA ABJIAIOTCA 3.6COJHOTHO JIMOITHUM IITYyMOM.

O OObsaBeHNe U THUIUAIN3AINA X BKJIIOYACTCA B KayK/IbII TECTOBBII
puMep — BO3MOKHO, Oe3 HajgoOHoCTH. BeroMuuTe, 0 ueM roso-
pHUJIOCH paHee: eca KOMaH/a x = [ ] BKJIIOYaeTCs B KOJ setup, OHA
OyJIeT BBITTOJHATHCS He TIPU KasKI0i TeCTOBOI nTepaluiu, a B Ha-
qaJjie KaKJI0u cepru. ITO 03HAYAET, YTO X BBIPACTET JJOBOJILHO OC-
HOBAaTeJbHO, a He 10 pagMepa 10, mompazymeBaeMoro IukiIamMu for.

O Osnayaet Jiu 3TO, YTO MbI XOTUM OTPAHUYUThH TECTUPOBAHUE TIO-
BeJleHNeM JIBIKKA JS ¢ ouenb MasbiMu MaccuBamu (pasmep 10)?
B03MOKHO, IMEHHO TaK W MPEIOJaraeTcss, HO B TAKOM CJIydae
HE0OXOIMMO 33/lyMaThCsl HaJl TEM, He CJMITKOM JIU CHJIbHO BbI 3a-
[[UKJUBAETeCh HAa BTOPOCTEIIEHHBIX MOAPOOHOCTAX BHYTPEHHEIH
peayuzaiun.

O C gpyroii cTOPOHBI, He TIOZIPa3yMeBaeT JIU CO3/aTeslb TeCTa, 4YTO
MaccuBbI Oty T pacTu 10 60JIbIIoro pazmepa? HackosbKo roBe/ieHne
JBUKKA | S ¢ GOJIBITUMI MACCHBAMU aKTYaIbHO U TOYHO B CPABHEHUT
C €TO0 TIPeANoJIaTaeMbIM TIPUMEHEHNEM B PeabHbBIX TTPOTpaMMax?

O Xouer Jii aBTOP TeCTa ONPEETNTh, KaK x.length Wian x.push(..)
BJIMAIOT Ha OBICTPOENCTBIE OIlePALIAU IIPUCOECAMHEHIS 9JIEMEHTOB
K MaccuBy x? /[a, 5T0 MOXKeT OBITh JOIyCTUMON 11€eJbi0 Tecta. Ho
push(..) gBJsIeTCSA BBI3OBOM (DYHKIIMU, U pasyMeeTcs, OH Oyier
MejieHHee obpamienns [ . . 1. TToxkamyii, mpumepsr 1 u 2 gator 60Jiee
00BEKTUBHYIO KapTUHY, 4eM ITpuMep 3.
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JIpyroii mpuMep, KOTOPBII TaKsKe AEMOHCTPUPYET TUITHYHY IO OITUOKY
«CpaBHEHUST I6JIOK C alleJIbCHHAMMU >

// Npumep 1
var x = ["John","Albert","Sue","Frank","Bob"];
x.sort();

// Npumep 2
var x = ["John","Albert","Sue","Frank","Bob"];
x.sort( function mySort(a,b){

if (a < b) return -1;

if (a > b) return 1;

return 0;

})s

OueBUIHO, 9TH TECTHI IIPeHA3HAYEHDI /IJIsI OlIpeieieHus TOro, Ha-
CKOJIBKO TIOJTb30BaTEJIbCKUN KOMIIapaTop mySort(..) MeJJIeHHEee
BCTPOEHHOTO KOMITapaTopa 1o ymoadanuio. OIHaKo n3-3a NCIO0JIb30-
BaHUSA (PYHKIIMU mySort(..) KaKk BCTPOEHHOTO (DYHKIIMOHAJIBHOTO
BBIPJKEHUS BBl CO3/Ia€TE HECOCTOSATETbHBIN /HETOJHOTICHHBIN TECT.
Bo BTopoM mpuMepe TecTrpyeTcs He TOTBKO M0JIb30BaTeIbecKasd (QyHK-
1nd JS, HO U co3fanne HOBOTO (DYHKITMOHATBHOTO BBIPASKEHUS [T
KaK/I0Ol nTepaiuu.

Eciu nmpoBecTy aHAIOTUYHBIM TECT, HO OOHOBUTD €r0 /ISl U30JIALUN
TOJIBKO C TIEJIBIO CO3/IAHIS BCTPOEHHOTO (hYHKITHOHATIHHOTO BhIPAKe-
Hus (B OTJIMYKE OT 3apaHee 0ObABICHHON (PYHKIINN ), BADUAHT C CO3-
JaHUEeM BCTPOEHHOTO (DY HKIIMOHAIBHOTO BBIPAsKEHUS MOKET PabOTaTh
ot 2 10 20 % Me/TeHHee. YIUBUTEIbHO, He IIPAB/Ia JIn?

Ecau TonpKO B 9TOM TecTe BBI He TMBITAETECh OIMIEHUTH 3aTPAThl Ha
CO3/IaHNe BCTPOEHHOTO (DYHKIMOHAIBHOTO BBIPasKeHusI, GoJiee mpa-
BUJIbHBIN /4ECTHBIN TECT IIOMECTU ObI 0ObIBIEHUE mySort (. .) B KOZ
HACTPOUMKM cTpaHuIilbl (He B KOJ[ setup TecTa, TaK KaK 3TO MPUBEET
K M30BITOYHOMY 11EPEOOBSABIEHUIO JIJIST KAKIOH CEPUI) U TIPOCTO 00-
partasicsi 6bI K HeMY 110 UMEHHU B TECTOBOM TIPUMEPE: X. sort (mySort).

B pasBuTme TeMBbI TPeIBIIYTIIETO TPUMEPA, 37€Ch TIOSIBJISIETCS eIIle OTHA
MOTEHIAJIbHAS JIOBYIITKA: HEIIPO3PAYHOE NCKIIIOYEHIe NN J0OaBJIeHe
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JIMIITHEH paboThl B OJIMH TECTOBBIN ITPUMEP, KOTOPBII BOCCO3/IAET YIKe
YIIOMUHABIIYIOCS CUTYAIINIO «CPaBHEHMS I0JIOK € alleJIbCHHAMM»:

// Npumep 1
var x = [12,-14,9,3,18,0,2.9];
x.sort();

// Npumep 2

var x = [12,-14,0,3,18,0,2.9];

x.sort( function mySort(a,b){
return a - b;

})s

Ecsm 3a6b1Th 00 yIIOMUHABIIIEICST JIOBYIIKE CO BCTPOEHHBIM (DYHKIIHO-
HaJbHBIM BBIPpa’K€HHEM, BBI3OB mySort(..) 13 BTOPOTO IpUMepa pa-
GoTaer, I0TOMY 4TO eMY HepealoTCst YHCJIa; HO KOHEUHO, CO CTPOKaMU
oH Obl 3aBepInnJcs Heyzaueil. B mepBoM nipumepe ormmbOKa He Bbia-
eTCs1, HO Ha cCaMOM JieJie OH paboTaeT HHave 1 UMeeT JAPYroii pesyibrar!
ITO MOJKHO OBITH OYEBHM/IHO, HO M3-3a PA3JIMYUil B pe3ysbraTax
MEK/Y IBYMSI TECTOBBIMU IIPUMEPAMHE TECT TIOYTH HABEPHSIKA CTAHET
HeeNCTBUTEIbHBIM!

Ho momMuMo pa3HBIX pe3yJibTaTOB, B JAHHOM CJydae BCTPOEHHBIN
KOMIIapaTop sort(..) B AeMCTBUTEJbHOCTU BBIIOJHSET JUIIHIO
paboTy, KOTOPYIo mySort() He BBIIOJHSAET — BCTPOCHHBII BapUaHT
npeobpasyeT cpaBHUBaeMble 3HAYEHUS B CTPOKHU ¥ BBITIOJHSIET JIEK-
cuxorpadudeckoe cpaBHenue. [lepBrlil parMeHT maeT pe3yJibTatr
[-14, @, @, 12, 18, 2.9, 3], TOT/Ia KaK BTOPOil hparMeHT maet (UTo,
CKOpee BCEro, Jiydlile COOTBETCTBYET HaMePEeHUsIM Pa3padoTUrKa)
[-14, @, @, 2.9, 3, 12, 18].

TaxrM 06pazoM, 9TOT TECT HEKOPPEKTEH, HOTOMY UTO B Pa3HBIX CJIy-
Jasx BBITIOJTHSIETCSI pasHas pabora. JIioOble pe3y IbraTsl, KOTOPbIE BBI
rosryqute, GyIyT HECOCTOSITETbHBIMU.

Taxwie JIOBYIIKK OBIBAIOT HAMHOTO 60JIee KOBAPHBIMU:

// Npumep 1
var x = false;
var y = x ? 1 : 2;
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// MNpumep 2
var x;
var y = x ? 1 : 2;

BosMokHO, pazpaboTuuK 3/1eCh XOUET MIPOTECTUPOBATH OBICTPOICH-
cTBUE TIPe0dPa3oBaHust K JIOTHYECKOMY THILY, KOTOPOe OY/IeT BBITIOJI-
HEHO OTIePAaTOPOM ? :, €CJTM BBIPAKEHUE X HE SBJISAETCS JIOTUIECKUM.
CremoBaTtesbHo, Bac ycTpanBaeT TOT (akKT, YTO BO BTOPOM CJrydae
BBITIOJTHSIETCST JINTITHSST paboTa 1Mo peoOpa3oBaHUIO THTIA.

HeouesuaHast mpobsiema? B riepBoM cirydae 3HaU€HME X 33/1a€TCST, & BO
BTOPOM HET; B [IEPBOM CJIy4ae BbIMOJHSETCsT paboTa, KOTOpasi He BbI-
[OJIHSIETCST BO BTOPOM. UTOOBI yCTPaHUTH JI000€ TTOTEHITHATbHOE
(TIyCcTh M HE3HAYUTEJILHOE ) CMEIIeHIe, MOKHO ITOCTYITUTD TaK:

// TMpumep 1
var x = false;
var y = x ? 1 : 2;

// Tpumep 2
var x undefined;
var y = x ? 1 : 2;

B 060ux ciy4asix BBIIOJIHAETCS MPUCBANBAHKE, TIOITOMY TECTUPYE-
MbIii (haKTOp — IIpeoOpasoBaHme THIIA X UJIN €r0 OTCYTCTBUE — ¢ GOJIb-
el BEpOSITHOCTBIO Oy1eT 6osiee TOUHO N30JIMPOBAHO U ITPOTECTUPO-
BaHO.

HanucaHue xopowimMx TectoB

[Torrpobyio cchopmympoBaTh HoJiee BasKHbBIH (HaKT.

Xopomiee HamMcaHue TECTOB TPeOYET TOYHOTO aHaIn3a PasImduii
MeXK/1y IByMSI TECTOBBIMH ITPUMEPAMH, & TaKKe XapaKTepa aTHX pas-
YU (Hamepennvlil N HenpeosuoeHuliL).

KOHe‘-IHO, HaMe€peHHbIE Pa3JIn4Ynsd — abCOMIOTHO HOPMaJIbHOE ABJIEHUE,
HO pa3pa60T‘{1/IK CJIMOIKOM JIETKO CO3/1a€T HEIIPEABUIEHHDBIC PAa3JINYK I,
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CIIOCOOHbBIE UCKA3UTh PE3YJIbTaThl. BbI JOJKHBI I€HCTBOBATH OYEHb,
O4EHb OCTOPOKHO, YTOOBI M30€KATh HTOro cMeleHus. bojee Toro, Bol
MOKETE 3aJI0’KUTh HAMEPEHHbIE PA3JUUUsl, HO [PYTUM UUTATEJSIM
BAIlIETO TECTa BAllli HAaMePEHMsI MOTYT ObITh HESICHBI, U OHH MOTYT
OIMOOYHO YCOMHUTRCS B BallieM Tecte (MJId, Ha000pOT, TOBEPUTHCS
emy). UTo ¢ aTuM /1es1aTh?

Hamumure 6oee KauecTBEHHbBIE, MOHATHBIE TeCcThl. Ho Takke He
JKajieliTe BpeMeH! Ha TOKYMEeHTUPOBaHue (C UCTOIb30BAHUEM IO
«Description» Ha cafite jsPerf.com 1/ KOMMEHTapHUEB B KOJIE) TOY-
HBIX HaMEPEHUIl Ballero TecTa BILIOTh A0 MEJKUX IOAPOOHOCTEN.
Yerko 0603HAUbTE HAMEPEHHbBIE PA3JUYKS; ITO TTOMOKET APYTUM
(v Bam camoMmy B Oyry1iem) ObICTpee BbISIBUTD HETIPEIBUIEHHBIE Pa3-
JINYWST, KOTOPbIE MOTYT BJIUSTH HA PE3YJIBTATHI TECTOB.

Ot/iere acmeKThl, He OTHOCSIIINECS K BaIlleMy TECTY, OObsIBITE WX
3apaHee B KOJIe HACTPOUKM CTPAHUIIBI UJIU TECTa, YT0OBI OHM OBLIN 32
pesiesIaMu XPOHOMETPUPYEMBIX JacTel TecTa.

BmecTo Toro, 4To0bI MBITATHCS CKOHIIEHTPUPOBATHCS HA KPOIIIEYHOM
(bparmenTe peasbHOTO KO/Ia U TIPOBECTH XPOHOMETPAK UMEHHO 3TOTO
(bparmeHTa BHE KOHTEKCTA, JIYUIlle BKIIOUUTD B TECTHI 1 XPOHOMETPAK-
HbIE TaHHbIe O0JTee MMPOKUIA KOHTEKCT (6e3 OTepH PeIEBAHTHOCTH ).
Takue TeCThl BBIMOJHSIOTCS MeJIEHHEE, 3TO 03HAYAET, U4TO JIOObIE
BBISIBJICHHbBIE Pa3Jinuust OyayT Oojiee pesieBaHTHBI B KOHTEKCTE.

Mukpo6bbicTpogencrame

Jlo cux mop MBI XO[MJIN BOKPYT /1a OKOJIO PAa3JIMYHBIX ACTIEKTOB
MUKPOOBICTPOIEIHCTBYS M B I[€JIOM HEOJ0OPUTENbHO OTHOCHINCH
K M3JIMIITHEN 3aIUKJIECHHOCTH Ha HUX. A ceifuac s Xouy 3aHAThCS UMU
HaIPSAMYIO.

[TepBoe, 4TO HEOOGXOIUMO MOHSATD JIJIST TOTO, 4UTOOBI G0JIee YBEPEHHO
4yBCTBOBATH ceOsl TPU XPOHOMETpPaske OBICTPOAENCTBUSI BAIIETO
KO/la, — 3TO TO, YTO HAMUCAHHBIA BaMH KO/ He BCeraa OyIeT TeM
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KOJIOM, KOTOPBIM (DaKTUUECKU BBITIOJHSIETCS JABUKKOM. JTa TeMa
ObLIa KPaTKO IIpeAcTaB/ieHa B IyaBe 1, Korjga Mbl paccMaTpPUBAIL
Iepeyrnopaa04eHne KOoMaH/[ KOMIIMJIATOPOM, HO 31€Ch pe€Yb UAECT
O APYyTOM: MHOT'la KOMIIMJIATOP MOJKET PEUIUTDH BbIITIOJIHUTD HE TOT
KOJI, KOTOPBI# BbI HATIMCAJIN: He TOJHKO BLITIOJTHSITH KOMAH/IbI B IPY-
TOM IIOPSIIKE, HO 3aIlyCTUTh COBCEM APYTOM KO,

Paccmotpum caemytonnii (pparMenT Koma:

var foo = 41;

(function(){
(function(){
(function(baz){
var bar = foo + baz;

O6paiienne K foo Ha MAaKCHMAJIbHOM YPOBHE BIIOKEHHOCTH TpebyeT
TPEXyPOBHEBOTO MOUCKA 110 061acTu BupmMoctu. B xiure «O6mactnb
BUINMOCTH U 3aMBIKAQHsI» 9TOI CEPUU PACCKA3aHO O TOM, Kak pabo-
TaeT JleKcuIeckasi 06JacTb BUAMMOCTU. KOMITUIISITOP 0OBIYHO KATIIH-
pyer Takue obpartieHust, 4To0bI 0GparieHus K foo 13 pa3HbIX 00Js1acTeil
BUIMMOCTH HE CO3/1aBajiv JIMIITHUX 3aTpar.

OxHako 371ecb HEOOXOAUMO YUUTHIBATEH GoJiee TIIyOoKue (haKTOPHI.
Yr0o, ecJi KOMITUJISITOP OCO3HAET, YTO K foo HET IPYTUX 0OpaIeHHuit,
KpPOMe 3TOT0 MeCTa, a caMa IiepeMeHHast He TPIHUMAeT IPYTUX 3Haye-
HuUif, kpome 417

Briosine BO3MOXKHO, YTO KOMITUJISITOP JS PEMIUT MIPOCTO TTOJHOCTHIO
UCKJTIOYUTD 3HAYEHUE IEPEMEHHOI oo U ITO/ICTABUTDb 3HAYEHUE B KO/,
KaK B CJIE/LYIOIIEM IIPUMEPE:

(function(){
(function(){
(function(baz){
var bar = 41 + baz;
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//
N);
NOs;
nNOs;

KOHEeYHO, KOMMUAATOP TAKXe MOXET MPOBECTM aHANOTMMYHBbIN
aHanu3 1 3aMeHy ¢ NnepemMeHHol baz.

Ho ecsmm BbI HauHeTe AyMaTb O CBOEM KO/I€ JS HE KaK O 6yKBa]II)HOM
Tp€6OBaHI/II/I, a KakK O peKOMeHJZallu1 UJn IMOoACKa3Ke /1JiA JIBUKKa, TO
BbI HOfIMeTe, 4TO 3allMKJIEHHOCTDb Ha OT/E€JIbHBIX CMHTAaKCHUYECKNX
MeJstouax ¢ 6OIbIION BEPOATHOCTBIO HeoOOCHOBaHHA.

[lpyroit mpnmep:

function factorial(n) {
if (n < 2) return 1;
return n * factorial( n - 1 );

}
factorial( 5 ); // 120

Crapbiii 106pbIii a7ITOpuTM BhryrceHus (hakropuasal Bo3aMosKHO, BbI
MIPEIITOIaraeTe, YTo JIBMKOK | S B OCHOBHOM BBITIOJTHUT KO <KaK €CTh».
N oTkpoBeHHO rOBOPSI, 3TO BIIOJIHE BO3MOKHO, TIPOCTO 5 HE YBEPEH.

A TeTiepb CIOPTIPU3: €CJIU HAMTICATh TOT JKe Kof Ha A3bike C 1 OTKOM-
MMJINPOBATD €r0 ¢ PACIIUPEHHBIMU ONITUMU3AIUAMYT, KOMITUISATOP
IIOIIMET, YTO BBLI30B factorial(5) MOKHO 3aMEHUTH IIOCTOSHHBIM
3HaveHneM 120, MOTHOCTHIO UCKIIIOYUB BHI30B (hyHKITNN!

Bosee Toro, B HEKOTOPBIX IBUKKAX ITPEyCMOTPEHA TaK Ha3bIBaeMast
packpymxa pexypcuu — ABUKOK MTOHUMAET, UTO BhIPAKEHHAST BaMU
PeKypCcusi MOJKET ObITh BbIpaskeHa Ipoiie (TO eCTh ¢ ONTUMU3AIIei)
B BHje KA. MOKeT 0Ka3aThCs, UTO ABIZKOK | S TIEPETTUIIeT TTPe/Ibl-
IYTIWH KO I/ BBITIOJTHEHUS B CJIEAYTIOTIEM BUIE:

function factorial(n) {
if (n < 2) return 1;
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var res = 1;
for (var i=n; i>1; i--) {

res *= ij;
¥
return res;
b
factorial( 5 ); // 120

A Tereps mpeiCTaBbTE, UYTO B MPEABIIYIIEM (hparMeHTe Bbl GECIIOKOU-
TeCh O TOM, 4TO paboraer ObicTpee — n * factorial(n-1) WU n *=
factorial(--n). Bo3aMoxXHO, BBI 1ake TTPOBEIETE XPOHOMETPAXK U T0-
pobyeTe OTpeIenTh, KaKoii 13 BapuanToB Jyuiie. Ho BbI yryckae-
Te U3 BUJLY TOT (haKT, 4TO B H0JI€€ MIMPOKOM KOHTEKCTE JIBUKOK MOKET
He BBIIIOJHATD HU TY HU IPYTYIO CTPOKY KO/JIa, TIOTOMY UTO OH BBIIIOJI-
HUT PACKPYTKY peKypcuu!

Pa3 yk peup 3aiiia o --, CHTyalllsl «<--n IPOTUB Nn--» 4acTO MPUBO-
JIUTCS KaK MPUMeEP TOTO, TJI€ BHIOOP --n MOKET CTaTh MUKPOOIITUMHU-
3a1ueil, MoTOMY 4TO TEOPETHYECKH OH TpeOyeT MeHbIlle YCHIUN Ha
ypoBHe accemOuiepa.

B coBpemennoM JavaScript momo6Hbie TOMBITKH 6€CCMbBICTIEHHBI.
3ab0Ty 0 TaKUX Belax Jyulile JOBePUTh ABMKKY. [TUIIHTE TOT KO,
KOTOPBIN BBITJIANAT nanboee pazymuo. CpaBHUTE CJIenyIONINe TPU
I[UKJIa for:

// BapuaHT 1
for (var i=0; i<10; i++) {
console.log( i );

¥

// BapuaHT 2
for (var i=0; i<10; ++i) {
console.log( i );

}

// BapuaHT 3
for (var i=-1; ++i<1@; ) {
console.log( i );

}
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[laxxe ecim y Bac eCTh TEOPHS O TOM, YTO BTOPOU U TPETUI BApUAHT
paboTaeT 4y Th-4yTh ObICTPEE MEPBOTO (UTO B JIyUIIEM CTy4ae COMHU-
TEJIbHO), TPETUI IIUKJI HAMMEHee MOHSITEH, TOTOMY UTO i TTPUXOIUTCS
HauyMHATD CO 3HAUEHUS -1 M3-3a UCIIOJIb30BaHUS TPePUKCHON (hOPMBI
++1i. A pas3smuust MeK/Ly IIepBbIM M BTOPBIM BAPUAHTOM Ha CAMOM JIeJie
PEeHeOPEKUMO MAJIbL.

BrioJie BO3MOKHO, 4TO ABUKOK JS 0OHAPYKUT MECTO, B KOTOPOM
HUCIIOJIb3YETC i++, U 3aMEHUT €Tr0 9KBUBAJIEHTOM ++1i; 9TO O3HAYAET,
YTO BpeMsl, IIOTPAYEHHOE BAMU HA BBIOOP, OBLIO IOTPAYEHO 3PS

Z[perfI IIpuMep rﬂynoﬁ 3allMKJIEHHOCTHU Ha MUKPOOIITUMUN3AINAX:
var x = [ .. 1;

// BapuaHT 1

for (var i=0; i < x.length; i++) {
//

}

// BapuaHT 2
for (var i=0, len = x.length; i < len; i++) {

/!

Teopetnuecku anmHY MaccuBa x (KOTOpasg OCTAeTCs HEM3MEHHOI )
cJle/lyeT KallMpoBaTh B IIEPEMEHHON len, 4TOObI H30eKaTh 3aTpar Ha
paspeleHue x. length Ipy KaXKI01 UTEPAIIAN ITUKJIA.

Ho eciau npoBecty cpaBHUTENIbHBIN XPOHOMETpaXK Koja ¢ x.length
M KOJIa C KIIIUPOBAHMEM B [IEPEMEHHON len, BBl yOEANUTECH, YTO Ha
MPaKTHKe U3MEPEHHBIE PA3JINYUsT CTATUCTHYECKN abCOMIOTHO Hepe-
JIEBAHTHBL.

Cob6CTBEHHO, B HEKOTOPBIX JABMKKaX (HaprMep, B V8) MOJKHO ITOKA3aTh
(http://mrale.ph/blog/2014/12/24/array-length-caching.html), uto penBa-
pHTEIbHOE KIINPOBAHUE JJIUHBI (BMECTO TOTO, YTOOBI JIOBEPHUTD €€
onpesesieHue IBIKKY ) MOXKET CJIerka yXyAIuTh ObicTpozeiicteie. He
MIBITATECh TIPEB30YTH BUIKOK JavaScript; B TOM, UTO KacaeTcst OTTH-
MU3aInil ObICTPOIENCTBYSL, BBI TOYTH HABEPHSIKA ITPOUTPAETE.
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Paznnuua Mmexxay ABMKKaMM

Pasubie aBUKKK JS B pasHbIx Opay3epax MOTYT «COOTBETCTBOBATH
crienuduKaIum», HO TIPU 3TOM COBEPIIEHHO TTO-Pa3HOMY paboTaTh
¢ kozoM. Crieripukarivisi JS He MpebsiBIsieT HUKaKuX TpeGoBaHuU,
CBSI3AHHBIX C OBICTPOJEHCTBUEM, — KPOME Pa3Be UTO «ONTHMUBAIIUH
XBOCTOBOTO BbI30Bay» ES6, paccMoTpenHO1 B paszeiie « OnTuMu3arus
xBocToBOTO BBI30Ba (TCO)» 9701 T1aBbI

JIBVZKOK MOZKET CBOOOIHO PEITUTD, YTO MOJIKEH YAETUTh OHOM orre-
paiu ocoboe BHUMaHKe JIJIsi ONTUMU3AIINHN, BO3MOKHO, € YIIEpOOM
JUIsT OBICTPOIENCTBYS IPYTOIT OTlepalini. Byer oueHb TPyAHO HAHTH
c110co0 BBINIOJTHEHUS ONlepallii, KOTOPBIH Beerga paboraer GbicTpee
BO Bcex Opaysepax.

B coobectse paspaborunkos JS (ocobento paboratomux ¢ Node.js)
CYIIECTBYET JIBUKEHUE, KOTOPOE aHATTU3UPYET KOHKPETHbIE BHYTPEH-
HUE TIOAPOOHOCTH peaTnu3aliiy IBUKKa JavaScript v8 st IpuHsTHS
pelennii 0 HanmMcaHuM Koja JS, aanTupoBaHHOTO JIJisi HanboJiee
a2 deKTUBHOTO UCTIONb30BaHus V8. Takue MONbITKY TTO3BOJISIOT 10-
CTUTHYTH Ha Y/IUBJIEHIE BBICOKOII CTETIEHU OTITUMU3AIINHT OBICTPO/IEN -
CTBUS, TaK YTO TIOTPAUYEHHBIE YCUIIUS OKYTISTCS.

Hapa YaCTO BCTPEYAIOIINXCA TPUMEPOB [IJId v8:

O He nepeznasath nepeMeHHYI0 arguments Mex1y QYHKIUSIMU, TaK
KaK 3TO 3aMe/jIsieT peaiusauio QyHKIn.

O Usosmposars try..catch B oT/e/bHOI GyHKIMU. Y Opay3epoB
BO3HUKAIOT TPOBJIEMBI ¢ ONITUMH3aInEN J0ObIX (QYHKINH, CO-
JepKalux try..catch, Tak 4TO TepeMellleHne KOHCTPYKITUU
B OT/IEJbHYIO (DYHKIIMIO O3HAYAET M30JISAIUIO BPela OT JI€OTTH-
MU3AIUN C COXPAaHEHNEM BO3MOXKHOCTH ONITUMU3AIUN OKPYIKa-
IONIEeTo KO/Ia.

Ho BMecTo TOro 4To0bl COCPETOTOYUTHCA HA STUX KOHKPETHBIX CO-
BeTax, JaBaiiTe IIpoaHanIu3uPyeM MOAXO0/ K ONITUMU3AIINU TOJIBKO LIS
v8 B 6oJiee 0OIIeM CMbICIE.
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Bbl meficTBUTEIBHO TIMIIETE KOJI, TIPE/THA3HAYEHHBIH JIJIST BBITIOJTHEHUST
TOJIBKO B OJHOM KOHKPETHOM JIBIIKKe JS? J]aske ec/iu Bail KOl 8 Oaiblil
MOMeHm TOJIHOCTBIO MpeiHasHadeH st Node.js, HaCKOJIbKO Ha/IeKHO
[PEIIOJIOKEHIE O TOM, YTO 8cezda OyIeT UCIOIb30BaThCsI UMEHHO
ABIKOK JS v8? Bo3MOXKHO Jint, 4TO KOTr/a-HUOYIb, HAITPUMED, YEPE3
HECKOJIBKO JIET, MTOSTBUTCS APyTast rmiaTtdopma JS Ha cTopoHe cepBepa,
Ha KOTOPOH BbI PEITUTE BHITIOJNHATH CBOH Ko/? UTO, eciu Bl Cero/-
HAIIHIE ONTUMU3ALUKU Oy T paboTaTh HAMHOTO MeJIEHHee Ha HOBOM
NBIDKKE?

Wi ato, ecom Bann Kojt Beeraa Oyer paboTtaTh Ha v8, HO V8 B KaKOii-
TO MOMEHT PEIUT U3MEHUTh PadOTy HEKOTOPOro Habopa oreparuii,
U TO, 4TO paboTaet ObICTPO, OyaeT paboTaTh MeJIEHHEe, 1 HA000POT?

Takue cuTyanuu BOBCe He OTHOCATCS K 4ncToi Teopun. Korpa-To as
BBINIOJTHEHNSI KOHKAaTeHAIIMU TOMECTUTH HECKOJIBKO CTPOKOBBIX 3Ha-
YeHMI B MaCCHB, a 3aTeM BbI3BaTh join("") /uIst MaccuBa ObLIO ObICTpEE,
YeM HalpsMYIO MCIIOJIb30BaTh + CO 3HAYEHUAMM. ITOT (HaKT 0ObAC-
HAJICSA TOAPOOHOCTAMM BHYTPEHHEN peannsaliiy MeXaHu3Ma XpaHe-
HUS U yIIPABJIEHUA CTPOKOBBIMU 3HAUYEHUSIMU B ITAMSITH.

B pesyabraTe B oTpac/iv pacipocTpaHuJIOCh MHEHUE, KOTOPOE PEKO-
MEHI0BaJIO paBpa6OT‘{I/IKaM BCer/ia UCIoJib3oBaTb METO/ ¢ join(..).
U mHOTME K 9TOMY MHEHUTO PUCITYTIATUCD.

BoT TompKO T/HE-TO TTO TIYTH B IBMIKKAX JS CMEHMJICA TTOAXO/ K BHY-
TPEHHEMY YIIPABJIEHUIO CTPOKAMHU, U YCHJIUS ObLIN HAITPABIECHBI HA
ONTUMHU3AINIO KOHKaTeHa ! +. OHM He 3aMe/JIsAIN ONepalunio
join(..) Kak TaKOBYI0, HO HAIPaBUJIU OOJIbINE YCUIIUIA HA OTIEPAIIIO
+, KOTOpasi BCe elile ObLTa I0CTATOYHO PACIPOCTPAHEHHOM.

MpakTuKa CTaHAAPTM3aUMM WAM ONTMMM3aLMN KOHKPETHOro Me-
TOAa Ha OCHOBaHMM Ero LUMPOKOro NPUMEHEHMSI YacTo Ha3blBaeT-
cs (MeTadhopuryeckmn) «acdanbTUPOBAHMEM KOPOBLEN TPOMbI».

K coxanenuio, mocje TOro Kak HoBbII OAX0]] K paboTe CO CTPOKaMU
M KOHKaTEHAIMH MPUXKUJICS, BECh CYIIECTBYIOMMI KO/, B KOTOPOM
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JI71s1 KOHKATEHAIIMY CTPOK MCITOJIBb30BaJIACh OIepaIud join(. . ) c Mac-
CHBaMHU, CTasl CyOONITHMAJIbHBIM.

Jpyroii mpumep: oHO BpeMst O6paysep Opera OTJIMYAICS OT IPYTUX
Gpay3epoB Ccrioco6OM YITAKOBKH,/PACTIAKOBKY 0OEPTOK /15T TPUMUTHBOB.
13-3a 31010 pazpaboTIMKaM PEKOMEHIOBAIOCH UCIIOJIb30BATh OOBEKT
String BMECTO IPUMUTUBHOTO CTPOKOBOTO 3HAYEHMST, ECJIU [IPOTPaMMa
noJKHa Oblta 00paIaThest K CBOMCTBaM (Harmpumep, length) uim Me-
TomaMm (HampuMmep, charAt(..)). Ha Tor MOMEHT 3TOT coBeT GbLT TIpa-
BUIIbHBIM /71t Opera, HO B IPYTUX OCHOBHBIX COBPEMEHHBIX Gpay3epax
cutyarusi OblIa 0OPaTHOW — B HUX ONTHUMU3AIUHU TIPEIHAZHAYAINC
JUUIsE CTPOKOBBIX TPUMUTHUBOB, & He JIJIst 00bEKTHBIX 00EPTOK.

S mymaio, uto nogoGHbIe TTPOOIEMbI He HCKITIOUEHbI axke ceros. [To
9TOM MPUYKHE s OYEHb OCTOPOKHO OTHOINIYCh K OOIIUPHBIM ONTUMU-
3allMsAM B MOeM Kojie JS, OCHOBaHHBIM UCKJIIOUYUTEILHO Ha TTOAPO6-
HOCTSIX Peajiu3aliui ABUKKA, 0COOeHHO ecau 9mu noopoOGHOCMU npu-
CYUU MOIBKO 0OHOMY OBUNCKY.

Takske He cTouT 3a6bIBaTh 06 0OPATHOM: BBl HE 00I3aHbI U3MEHSITD
KOJI LIS TOTO, YTOOBI PEIIUTD TPOOIEMbI OHOTO JABUIKKA C BBITIOJIHE-
HIEM KOJ/Ia Ha YPOBHE C IIPUEMJIEMbIM OBICTPOIEHCTBHEM.

Wcropuuecku TE GbLI HICTOYUHUKOM MHOTHX OFOPYEHHUI TaKOTO Poja,
Tak Kak B cTapbixX Bepcusx IE yacTo Bo3HUKaIM IPOGIEMbI ¢ KAKUMU-
TO aCHEKTaMU MPOU3BOUTETBHOCTH, ¢ KOTOPBIME He ObLIO TIPpodiem
B JIPYI'MX OCHOBHBIX Gpay3sepax. HeaBHO yIIOMMHABINASICST CUTYAIIHST
¢ KOHKaTeHalneil cTpok Obliia peasbHO pobieMoil Bo Bpemena [E6
u IE7, xorga ot join(..) MOKHO OBLIO JOOUTHCS JIydIero ObICTPO-
JIEHICTBUS, YEM OT +.

Tem He MeHee ObLI0 Obl HENPABUJILHO CYUTATh, YTO MIPOOJIEMBI ¢ ObI-
CTPOJIEIICTBIEM B OJIHOM Gpay3epe OTpaB/IbIBAIOT UCTIOJIb30BAHNE KOJIa,
KOTOPBII MOKET OKa3aThCsl CyOONTUMAIBHBIM BO BCEX OCTAMbHBIX
Opaysepax. Jlake eciit 9TOT Opaysep 3aHUMAET 3HAYUTETBHYIO 0JTIO
ayZINTOPUH Balllero caiira, Oyzer 6oJiee MpaKTHYHO HATIMCATH TPABUIIb-
HBII KOJl ¥ PACCYUTHIBATH HA TO, 4TO Gpaysep co BpeMeHeM OyaeT
OOHOBJIEH HOBBIMU YJIYUIIIEHHBIMU OTITUMU3AISIMI.
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«Het nuuero 6osee HOCTOSIHHOTO, 4eM BpeMeHHbIe pemenust». Ckopee
BCEro, KOJI, KOTOPBIIA BBl HAIIMIIETE ceifuac A1 00X01a HEKOTOPOro
HeJI0CTaTKa OBICTPOIEHCTBYS, TIEPEKUBET OIMUOKY OBICTPOAEHCTBHUS
B caMoM Gpayaepe.

B Te Bpemena, koria 6paysepbl OGHOBIISIIIICH TOJBKO Pa3 B TISITh JIET,
TaKue pereHusi IPUHIMAIICH cIoskHee. Ho B Harre Bpemst Opay3sepbr
CILTONIB U PSIZIOM OOGHOBIISTIOTCST HAMHOTO 4ariie (XOTsI 0Y9eBUIHO, MO-
OUJTBHBIN MUD B 3TOM OTHOIIIEHUHU BCE €II[e OTCTAET), M BCE OHM KOH-
KypHUPYIOT 32 TO, 4TOOBI BCe JIydIlle ¥ JIydiiie OTHMU3UPOBATh BEO-
TEXHOJIOTHUL.

EcJiit BbI CTOJIKHYJTHCH € CUTYaIliell, B KOTOPOoil y Gpay3epa BO3HUKa-
0T TIPOGJIEMBI ¢ GBICTPOAEIICTBIEM, OTCYTCTBYIOIIHE Y APYTHX, 00s1-
3aTeJIbHO COOOIIUTE O TIPobIIEMe Pa3paboTIMKaM JIOOBIM TOCTYITHBIM
crmocoboM. Y GOJIbITUHCTBA Opay3epoB [IJIst 9TOM 1eJTH UMEIOTCst 00TIe-
JIOCTYITHBIE CHCTEMBI OTCJICKUBAHUS OMIMOOK.

Sl pekOMeHAY0 MCKaTb NYTU peLLeHnsi NpobeM 6bICTPOAENCTBIS
B H6pay3epe TONbKO B TOM C/lyYae, €C/IM OHU He NPOCTO pasapa-
KaloT, a AeNCTBUTENbHO AenaloT paboTy HEBO3MOXHOM. U elle
CTOUT TIATENbHO CNEAUTb 3a TEM, YTOBbl TPIOKK C BbicTpoaei-
CTBMEM He CO3[a/IM 3aMETHbIX HEraTUBHbIX MO60UHbIX 3 PEKTOB
B Apyrom bpaysepe.

O6wan kapTUHa

BMmecTo Toro uro6nr 6ecrokouThess 060 Beex npobaeMax MUKPO-
OBICTPOIEIICTBYS, CJIe/lyeT HallpaBUTh BHUMaHue Ha Gosiee obIime
U yHUBepcasbHble onTUMu3aiun. Kak ysHath, HACKOJIBKO OHU YHHU-
Bepcanbibl? Heo6XxoMMo cHava/1a IOHATH, BBIIIOJHSIETCS JI KOJ, 110
KPUTUYECKOMY Iy TH IIPOrpaMMbl. Eciii OH He OTHOCUTCS K KpUTIYe-
CKOMY IIyTH, CKOpPEe BCEero, Ballli ONTUMM3AIUKA 0COOO0M MOIb3bI He
npunecyT. Korga-uuOy b cabiianm BbipaskeHne «IIpesKkieBpeMeHHast
onTumusanusg»? OHO IPOUCXOANUT OT 3HAMEHUTOTO BbICKA3bIBAHMUS
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Honanmpma Kayra: «IIpesxneBpeMerHas ONTUMHU3AINS — KOPEHB BCEX
30J1». MHOTHE pazpabOTYMKK IPUBOASAT ITY IIUTATY B IIPE/ITOIOKEHIH,
4TO GOJIBITUHCTBO ONTUMU3AIINI OTHOCUTCS K <IIPEKIEBPEMEHHBIM >,
a CJIeJI0BATENbHO, SIBJISIIOTCS HallpacHoii TpaToli Bpemenu. Kak o6brd-
HO, TIpaB/ia OKa3bIBAeTCs OOJIee CII0KHOM.

Bot kak BoirsisiguT niutata Knyra B kKonrexcre (Kypcug moti)':

«[MporpaMM1CTbl TPATAT O4EHb MHOTO BpeMeHW, 6eCnoKosICb O CKOPOCTK
HEeKpumu4ecKux 4YacTel CBOMX MpOorpamMM; Takue MorbITKM Ha CaMoM
[ene UMEeIOT cepbe3Hble oTpuuaTeNbHble NOCNEeACTBUS NS OTIAaAKM
1 conpoBOXXAeHMs koaa. CToMT 3abbiTb O MENKMUX ONTUMU3aLMSX rae-To
B 97 % cnyyaes: npexaeBpeMeHHas onTMMU3auns — KOpeHb BCEX 30/11.
TeM He MeHee Mbl He AO/MKHbI YNycKaTb BO3MOXHOCTM ONTUMU3aLUn
B 3TUX Kpumuyeckux 3 %».

Computing Surveys 6 (aekabpb 1974)

A nymato, ato uzpeuenne Kayra moxuo nepedpasupoBath: «Onru-
MU3AIKsT HEKPUTHYECKUX IyTel — KOPEHb BCeX 301>, TakuM 06pasoM,
HY’KHO IIPEK/IE BCETO OIPEIETUTD, HAXOJAUTCS JIU BAIIl KOJ HA KPUTH-
YeCKOM TYTHU, U €CJIU HAXO/IUTCS, €F0 CTOUT OTITUMU3UPOBATH!

Mo:kHO OKTH elle JaJiblie: BpeMs, IPOBeJeHHOe 3a ONTUMU3aluen
KPUTHYECKUX IyTel, He MPOoIager AapoM, KaKoil Obl HUYTOKHON HI
ObLJIa BKOHOMIIST; HO HUKAKas TpaTta BpeMeHH, TPOBEIEHHOTO 32 OIITH-
MU3aIel HeKPUTUIECKUX Ty Tel, OlpaBiaHa He Oyier.

Ecau Bamr ko HaXoAUTCS HA KDUTUUYECKOM IyTU (HArpuMmep, 3TO
«aKTUBHBI» (hparMeHT Kojia, KOTOPbIil GyIeT BBIIOJHSATHCS CHOBA
1 CHOBA MJIA B MeCTaX, KpUTUUECKUX JIJIs1 B3aUMO/IeCTBUS € T10JIb30-
BaTeJsieM (HarpuMep, UK/ aHuMaIuu uin obHosienne ctuieit CSS),
He JKaJsiefiTe CHJI Ha MOIBITKY MOUCKA aKTyalbHBIX, 00bEKTUBHO 3Ha-
YUTETbHBIX OTTTUMU3AINH.

! http://web.archive.org/web/20130731202547/http://pplab.snu.ac.kr/courses/adv_
pl05/papers/p261-knuth.pdf
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Jluist ipuMepa pacCMOTPUM IIUKJI aHUMAI[UK Ha KPUTHYECKOM Iy TH,
KOTOPBIii TpeodpasyeT CTPOKOBOE 3HaveHue B uncyio. Koneuno, aTo
MOZKHO C/I€JTaTh HECKOJBKUMMU PA3HBIMK CIIOCOOAMM, HO KaKO! 13 HUX
paboraet 6picTpee (U €CTh Jii OH BooOIe)?

var x = "42"; // need number 427

// BapuaHT 1: aBTOMaTM4eCKOe BbIMOJIHEHME HEABHOro npeobpa3oBaHuA
var y = x / 2;

// BapuaHT 2: ucnonb3oBaHue ~parselnt(..)’
var y = parseInt( x, @ ) / 2;

// BapuaHT 3: ucnonb3oBaHue ~Number(..)®
var y = Number( x ) / 2;

// BapuaHT 4: ucnonb30BaHWE YHApHOro onepaTtopa +
var y = +x / 2;

// BapuaHT 5: ucrnosb3oBaHMe yHapHoOro onepatopa |’
var y = (x | @) / 2;

Ecnn BaM 3axoyeTcs npoaHanusMpoBaTb He3HauMTesNbHble pas-
nynga B 6bICTpO,CI,el\/'ICTBVIVI 3TUX BapuaHTOB, MOXETe HanucaTb
COOTBeTCTBy}OLLl,VIl‘/II TECT CaMOCTOATESNIbHO.

Ecau pacematpuBath npesnctaBieHHble BApUAHTHI, GYHKIUA par-
seInt(..) CIIpaBJsIeTCS € 3aj1a4eid, HO TIPU ATOM JieJiaeT HAMHOTO 60JTh-
1€ — OHa Pa3bUPaET CTPOKY, a He TOJIBKO BBIIOJIHSIET IIpeobpasoBaHie
tura. EcTh 0OCHOBAaHUS TIPE/IIONIO0KUTD, UTO parseInt(..) — 9T0 HoJee
MeJIJIEHHBIN BapUaHT, KOTOPOTO, BEPOSTHO, CJIe/lyeT nsberarb.

Koneuno, eciin x OKakeTcst 3HAYEHNEM, KOTOPOE Hyxcdaemcsi B pas-
6ope (Hampumep, "42px" mis cruneit CSS), parseInt(..) ocTaHeTCs
€/IMHCTBEHHBIM BO3MOKHBIM BapHaHTOM!

Number (. .) Takke sIBJIsieTCs BbI30BOM (yHKIMHU. C TOUKN 3pEHHS 110-
Be/ICHUSA 9TOT BApUAHT UAEHTUYEH BADUAHTY C YHAPHBIM OIIEPATOPOM +,
HO MOKeT paboTaTh HEMHOTO MeJlJIEHHEE, TOCKOJIbKY BBITIOJTHEHUE
byHKIN TpeGYeT IOMOTHUTEIBHBIX e TBHIL. Takske BO3MOKHO, 4TO
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IBICKOK |S pacmmo3HaeT CUMMETPUIO TTOBEJIEHUS U TPOCTO TIOJICTABUT
noBesieHue Number (. .) B KOZ (TO eCTh +x) 3a Bac!

Ho 3ammomMHuTE: 3aIIMKIEHHOCTD HA CDABHEHUSIX +X C X | © B OOJIBIITIH-
CTBE CJIyYaeB SIBJISIETCS HAIIPACHOI TPAaTOi BpeMeHu. JTo mpodiema
MUKPOOBICTPOIEICTBYSL, ¥ BbI HE IOJIKHBI TO3BOJIUTD €ii IOBJIUSATH Ha
yI060YUTAEMOCTD TPOTPAMMBI.

BricTpozeiicTBre upe3BhIYaiiHO BA)KHO B KPUTUYECKUX TTYTIX Ballen
MIPOTPaMMbI, HO 9TO He eIUHCTBeHHBIN dakTop. Ecau noctymnHo He-
CKOJIbKO BAPUAHTOB, IPUOJIMBUTETIHHO CXOIHBIX 10 OBICTPOIEHCTBHIO,
CJIELYIOIINM BaKHBIM (haKTOPOM JIOJIKHA CTaTh yI000UYUTAEMOCTD.

OnTMMU3aLmsa XBOCTOBbIX BbI30BOB
(TCO)

Kak xpaTtko ynomuHnasocs Boliie, B ES6 BKII04eHO KOHKpeTHOE Tpe-
GoBanue, KOTOpOe 3aXOAUT B 06acTh onTuMu3anuit. OHO CBsI3aHO
€ KOHKPeTHOH (hopMO ONITUMU3AINIA, KOTOPBIE MOTYT ITPUMEHSTHCS
K BbI30BaM (DYHKLUN: 0nmuMu3auueti Xx60Cmosvix 6bi306086.

B aByx cioBax: «xéocmosvim» (tail) HasbiBaeTcst BbI30B (DyHKITUH,
KOTOPBIH PacIoJiaraeTcs B «XBOCTE» JIPYroil (DYHKITUH, TAK UTO ITOCTIe
3aBepieHus (GyHKIUN HUYETO JIeaTh He HY>KHO (KpOMe pa3Be 4To
BO3BpaTa BO3BPAIAEMOTO 3HAYCHIIS ).

Hampumep, BOT Kak BRITTISAIUT HEPEKYPCUBHAS KOHMDUTYPAITN C XBO-
CTOBBIMU BBISOBAMU:

function foo(x) {
return x;

function bar(y) {
return foo( y + 1 ); // XBOCTOBOW Bbi30B

}
function baz() {
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return 1 + bar( 40 ); // He XBOCTOBOW BbI30B

b
baz(); // 42

foo(y+1) Bbar(..) ABJIsIETCA XBOCTOBBIM BbI30BOM, IIOTOMY UTO II0OCJIE
3aBepnieHus foo( . . ) GyHKIM bar (. .) TOXe 3aBepIIaeTcs U e ocTa-
€TCS TOJIBKO BEPHYTD Pe3yIbTaT BbI30Ba foo( . . ). C Apyroii CTOPOHHI,
bar(40) XBOCTOBBIM BBI30BOM HeE SIBJISAETCS, IIOTOMY YTO IIOCJIE 3aBep-
[IEHKS €r0 BO3BpalllaeMoe 3HaueHue J0/KHO ObITh yBeJnueHo Ha 1,
IpeXKIe 4eM baz () CMOJKET €rO BEPHYTh.

He yrury6:sisich B IOAPOGHOCTH, BEI30B HOBOM (YHKIINU TpeOyeT pe-
3€PBUPOBAHUS MOTOJHUTENBHON MAMSITU JIJIs1 YIIPABJICHUS CTEKOM
BbI30BOB (kadp cmexa). Takum 06pa3om, MpeabayIuil hparmenT
00bIYHO TPebyeT CO3MaHus Kajipa CTeKa st KaKI0TO U3 BHI30BOB
baz(), bar(..) u foo(..).

Ho ecim pBuxox ¢ moagepsxkoii TCO moiiMeT, 4TO BBI30B foo(y+1)
HaXOAMTCS B XBOCTOBO TTO3UINH (TO ecTh (hyHKINA bar(. .) dhakTu-
YeCKU 3aBepIlieHa), To PHU BbI30Be foo(..) OH MOKET 000UTHCEH Ge3
CO3MIaHMST HOBOTO KaJ[pa CTEKa, a BMECTO 3TOTO TOBTOPHO NCTIOIH30BATh
CYIIECTBYIONHI KaJip cTeka 13 bar(. . ). Takoii Ko/ He TOTbKO ObICTpee
paboTaet, HO M CHUIKAET 3aTPATHI AMSITH.

B mpocrom dparmenTe mogo6HbBIE ONTUMU3AIMN HE HMEIOT 0CO6OTO
addexTa, HO OHM HAYMHAIOT UTPATh O0JIee BAKHYIO POJIb IPU PEKYP-
cuM, 0COOEHHO KOT/Ia PEKyPCHUst TIPUBOAMUT K CO3MAHUIO COTEH MJIH
Teicsy KanpoB creka. C TCO ABUIKOK MOXKET BBITIOJHUTH BCE ATU
BBI3OBBI C OJIHIM KaJ[POM cTeKal

Pexypcust — HeopHo3HauHast TeMa B J S, motomy uto 6e3 TCO aBukkam
MIPUXO/INTCS YCTAaHABJINBATH TIPOU3BOJIbHBIE (M pa3Hble!) TpejieTbHbIe
3HaYeHs ITyOMHBI PEKYPCHH, HA KOTOPBIX OHA JI0JIKHA OCTAHABJIBATD-
cst, 4To0ObI TipetoTBpaTuTh ucuepnanue mamsitu. C TCO pekypcuBHbIe
(byHKIIUU ¢ XBOCTOBBIMU BBI30BAMU MOTYT BBITIOJTHATHCS TTPAKTUYECKU
HEOrPaHUYEHHO, IOTOMY YTO HUKAKUX JIMIITHUX 3aTPaT MaMsI T HeT!

PaccmoTpum pekypcuBHyto dhyHKIMIO factorial(. . ), IPUBEIEHHYIO
BBIIIIE, HO TIepernucannyio ¢ pacuetoM Ha TCO:
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function factorial(n) {
function fact(n,res) {
if (n < 2) return res;

return fact( n - 1, n * res );

}
return fact( n, 1 );
}
factorial( 5 ); // 120

JTa Bepcus factorial(..) ocTaeTcs peKypCUBHOI, HO OHA TaKKe
MOJKeT oNnTuMu3upoBaThest cpeactsamu TCO, IIOTOMY 4TO 006a BHY-
TPEHHUX BbI30Ba fact(..) HAXOASATCS B XBOCTOBOU ITO3UITHH.

BaxxHO 3amMeTuTb, 4yTo TCO MOXET NPUMEHSATLCS TOMLKO Mpu dak-
TWYECKOM HanMymMm XBOCTOBOMO BbI30Ba. ECNn Bbl nNuLeTe pekyp-
CUBHble (yHKLUMM 6e3 XBOCTOBLIX BbI30BOB, ObICTPOAENCTBUE
BEPHETCA K 06bIYHOMY BblAeNIeHNI0 KaApoB CTeka, a JIMMUTBI
[BWXKA Ha CTEK PEKYPCUBHBIX BbI30BOB byAyT AelcTBOBaTb. MHO-
rme peKkypcuBHble @yHKLUMKU MOryT BbITb NepenucaHbl B TOM BUAE,
KOTOPbIN 6bin NpeacTaBneH ans factorial(. . ), HO pa3paboTumnk
[O/XeH bblTb OYEeHb BHMMATENEH K Mefiovam.

[Touemy sxe ES6 Tpebyer, utoObl aBskku peasmsoBaaun TCO, a He
OCTaBJISIET 3TO Ha WX ycMoTpeHue? OHA M3 TIPUYUH 3aKJI0YACTCS
B ToM, uTo oTcyTcTBre TCO cokpaiiaer BepoITHOCTb TOTO, UYTO He-
KOTOpPbIE aITOPUTMBI OYIYT PEATHM30BAHbI HA JS ¢ MCIOTb30BAHUEM
PEKYPCUU U3-3a OTIACEHUsI OTPAHUIEHUI CTeKa BHI30BOB. Ecii Ob
otrcytctBre TCO B IBMIKKeE TPOCTO TPUBOANIO K OTKA30YCTONYMBO-
CTH TPU TIOHUKEHHOM OBICTPOIEHCTBUH BO BCEX CIYUASX, Mpedosams
510 B ES6 Gb1710 661 He 06s13aTeibHO. HO MOCKOIBKY TIPH OTCYTCTBUN
TCO HexkoTOpbIE MPOrPAMMBI MOTYT CTATh HETIPUEMJIEMBIMU C TIPAK-
TUYECKOH TOYKH 3PEHUsI, 3TO CKOpee BaKHasl BO3MOXKHOCTD SI3bIKA,
4eM CKPBITAst TIOPOOHOCTD PeaT3aInHL.

ES6 rapantupyer, 4to B gajibHeiinieM pa3paboTuuku JS cMOryT pac-
CYUTHIBATDH HA ATY ONTUMU3AIUIO BO Bcex ES6+-coBMecTUMBbIX Gpay-
sepax. M 970 BasKHBIN miar s OsicTpojeiicTBus JS!
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UTorm

Jlst apekTrBHOTrO XpoHoMeTpaska ObICTpoeicTBI (hparMeHTa Kojga
(0COOEHHO ITPU CPABHEHKH €70 € APYTUM BaAPUAHTOM TOTO JK€ KOZIa JJIsk
OIIpe/ieJIeHNs TOT0, KaKOI BapuaHT ObicTpee) TpeOyeTcs TIaTeIbHoe
BHUMAHUE K TIOAPOOHOCTSIM.

BmecTo Toro 4ro0sl nucath COOCTBEHHYIO CTATHCTUYECKH JI0CTOBEP-
HYIO JIOTUKY XPOHOMETpaska, BOCIOJb3yiTech 6Gubmnorexoir Bench-
mark.js, ora ciemaer ato 3a Bac. Ho 6y/16Te 0CTOPOKHBI ¢ HATTMCAHUEM
TECTOB: CJIMIIKOM JIETKO HAIIMCATh TECT, KOTOPBIN BBITJISIUT PA3yMHO,
HO Ha CAMOM JIeJIe HEKOPPEKTEH — J1aKe KPOIIEUHbIE PA3INIUs MOTYT
MCKa3UTh PE3YJIBTATHI 10 TIOJHON HEZIOCTOBEPHOCTH.

BaskHO Oy InTh KaK MOSKHO GOJIBIIIE PE3YJIBTATOB TECTOB M3 MAKCH-
MaJIbHOTO KOJIMYECTBA Pa3HbIX CPejl, YTOObI YCTPAHUTh CMeEIeHne
000pyIOBaHNsI/yCTPOMCTB. jsPerf.com — 3amMedyaTesbHBII cailT 1J1st
IIPOBEICHNA XPOHOMETPAKHBIX TECTOB.

K coskasennio, MHOTHE PAaCIIPOCTPAHEHHBIE TECTBI OBICTPOAEHCTBIS
3aIUKJINBAIOTCST HA HECYTIIECTBEHHBIX MTOIPOOHOCTSIX MUKPOOBICTPO-
neiicTBuUSA (HAIIPUMED, X++ MIPOTHB ++x). YTOOBI MHUCaTh XOPOIITHE
TECTBI, BbI IOJKHBI YMETh COCPEIOTOYUTRCS Ha Horee OOIINX aciek-
Tax, BKJIIOYas ONTUMU3AINIO HA KPUTHYECKOM IIYyTH U yMeHue 06X0-
JIMTh Pas3JNYHbIe JOBYIIKN (HAPUMEp, TOAPOOHOCTH Peau3allii
Pa3HBIX IBUKKOB JS).

Onrumusaiust XxBocToBbIX BeI30BOB (TCO) B ES6 onpenensercst kak
obsizaTesibHast, TIOTOMY YTO OHA MO3BOJISIET TPUMEHSITh Ha MPAKTUKe
HEKOTOPBIE PEKYPCUBHBIE MTATTEPHBI JS, KOTOpBIE OB ObI HEBO3-
MOJKHBI B OCcTalbHbIX caydasix. TCO mo3BosgeT BBIMOJIHUTD BbI30B
GYHKIUU B KOHEYHOU TTO3UIUK APYroil GyHKInKu 6Ge3 BblaeJeHus
JIOTTOJTHUTEJIbHBIX PECYPCOB. A 3TO 03HAYAET, UTO JIBHIKKY HE IIPU/IET-
cs yCTaHABJIMBATh MPOU3BOJIBHBIE OPaHUYEHHs Ha TJIYOUHY CTeKa
BBI3OBOB JIJIsSI PEKYPCUBHBIX aJITOPUTMOB,



NMpuno)xxeHue A
bubnunoreka asynquence

B rmaBax 1 1 2 10BOJIBHO MOAPOOHO PACCMATPUBAIUCH TUITHYHBIE
MaTTEPHbI ACUMHXPOHHOTO TPOrPAMMUPOBAHUS U CTaH/IAPTHbIE CIIOCO-
6bI UX peanusanuy Ha 6aze oOpaTHBIX BbI30BOB. Ho Takske s mokasal,
[0Y€eMY BO3MOKHOCTH OOPATHBIX BBI3OBOB (haTalbHO OrPAaHUIEHHDI.
ITO MPUBEJIO HAC K TJIaBaM 3 ¥ 4, TIOCBSIIIIEHHBIM 00EIaHUsIM U TeHe-
paTtopam, KOTOpbIE TIPE0CTABIISIOT TOPa3/o Oosiee Hale)KHYIO, I0Be-
PEHHYTO U yI0OHYIO /71t aHAJIM3a OCHOBY JIJISI TIOCTPOEHUST aCHHXPOH-
HOCTH B IIPOrpaMMax.

51 ysKe HeCKOJIbKO pa3 YIIOMIHAJ CBOIO aCUHXPOHHYIO OUOJIHOTEKY
asynquence (0T <async» + «sequence», T0 eCTh «aCUHXPOHHOCTh» +
«IOCJIEI0BATENLHOCTD> ). Teneps st X0uy KpaTKo 00bSICHUTD, KaK OHa
paboTaer U IoyeMy ee yHUKaJIbHas apXUTEKTypa Tak BakHa U y100Ha.

B npusoxkennun B 6yayT paccMOTPEHBI HEKOTOPBIE PACIIUPEHHBIE
ACMHXPOHHBIE TTATTEPHBI, HO CKOPEE BCETO, /IS TIPAKTUYECKOTO TTPH-
MEHEHHUsI 9TUX [aTTEPHOB JIyUllle BOCIOJIb30BAThCs OMOINOTEKOIT. MbI
UCIIONIb3YEM asynquence ISl BBIPAKEHUST 9TUX IaTTEPHOB, TAK YTO
BaM CTOUT 3apaHee MO3HAKOMUTLCS € 9T OMOIMOTEKOI.

Pasymeercs, asynquence ne equHcTBeHHAs1 OMOIMOTEKA [T Kaye-
CTBEHHOTO aCHHXPOHHOTO ITPOTPAMMHUPOBAHUSL, B 9TON 00JIACTH €CTh
MHOTO OTJIMYHBIX Ouborek. OHAKO asynquence 0ObeNHSIET JIy4-
III1e CTOPOHBI BCEX ATHX MATTEPHOB B OJ[HOI GubInoTeke, 6oJiee Toro,
OHA CTPOWTCS Ha OJHON 6a30BOM abeTpakiuu — (ACUHXPOHHOIT) 1Mo-
CJIeZI0BATEJILHOCTH.
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[Tpu paspaborke GUOIMOTEKH I UCXOAMUI U3 TOIO, YTO B CJOKHDIX
nporpamMmax |S ¢hparMeHTHl Pa3HbIX ACMHXPOHHBIX TTATTEPHOB YaCTO
TpebyeTcst CBSI3aTh BOEMHO, U B TOM, KaK 3TO JIy4IIle C/IeIaTh, OObIY-
HO TPUXOJUTCS pasdupaThcsi caMoMy pa3paboTuuky. Bmecto ToTO
YyTOOBI IOJAKII0YATD ABE 1 60Jiee PasHble ACHHXPOHHbIE OUOINOTEKH,
HaIlpaBJIeHHbIE Ha pasHble aCIEeKThl ACUHXPOHHOCTHU, asynquence
oObenrHsIeT UX B pazHooOpasHblie (asbl MOCAEL0BATEIbHOCTE,
a BaM JIOCTaTOYHO M3Y4YUTh U YCTAHOBUTD BCErO OHY 0a30BYI0 61O-
JINOTEKY.

Ha moii B3rJ1s171, 6MbinoTeka asynquence 10CTaTOIHO yIoOHa, a TPo-
rpaMMHUPOBaHN€ ACHHXPOHHOU MTPOrPaMMHOU JIOTMKHU ¢ CEMaHTUKOMN
B cTHJIe OOEaHuii ¢ Hell peaindyeTcst oueHb mpocto. I1o aToi npu-
YITHE 3/1€Ch 5T COCPENOTOUYCh UCKIIOYUTENHHO Ha 3TOI ONOINOTEKE.

Jlist Hagasia st 0OBSICHIO TIPUHITUATIBI TPOEKTHUPOBAHUS, 3a7I0KEHHBIE
B OCHOBY asynquence, a 3ateM pabora API Gyziet mpoieMoHCTprpoBaHa
Ha IIpuMepax Ko/a.

NocnenoBaTesibHOCTU U APXUTEKTYPa,
OCHOBaHHas Ha abcTpakumsax

[Tonumanne asynquence HaunHaETCS € IOHUMaHKS QYHAAMEHTaIbHOMN
abcrpakiuu: 100ast cepust MAroB 3ajiauu (HE3aBUCUMO OT TOTO, SIB-
JIFIOTCS OHU TIO OT/I€TbHOCTH CUHXPOHHBIMU WJIM ACUHXPOHHBIMU )
B COBOKYITHOCTH PacCMaTPHUBAETCS Kak nociedosamenviocmy. Mnave
TOBOPS, II0CJIE/J0BATEIbHOCTD SIBJISIETCSI KOHTEHEPOM, IIPe/ICTaBIIs-
TOMIAM 337129y ¥ COCTOSIIIM 13 OTAEIbHBIX (BO3MOKHO, ACHHXPOHHBIX )
LIAroB 7151 3aBepLIeHns 9TON 3aauu.

Kasxprii mar mocsieoBaTeTbHOCTH BO BHYTPEHHEN peasn3aluu
yrpasisiercs obenfaneM (cM. TaaBy 3). JIpyruMu cioBaMu, Kask[bIii
I11aT, BKJIIOYAeMBbIiT B TIOCJIE/IOBATEIbHOCTD, HESIBHO CO3/IaeT O0eIaHie,
KOTOPOE CBSA3BIBAETCS C MPEBITYIIIINM KOHIIOM [TOCTIeI0BATENBHOCTH.
M3-3a ceMaHTUKK 0O0CIaHUH KayK/bIH OTACIBHBIH AT TOCe/10BATECh-
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HOCTU SBJISIETCH ACUHXPOHHBIM, /IasKe €CJIU ATOT 111l BbIITOJHAETCS
CUHXPOHHO.

Kpome Toro, mociieioBaTeIbHOCTD BCer/ia CaeAyeT JUHERHO OT Irara
K IIIaTy; 9TO O3HAYaEeT, UTO IIar 2 BCer/ia HacTyIaeT TOCJIe 3aBEPIIeH
mara 1, u T. 1.

Koneuno, ot cyImecTByIoIII€eil MOCIe10BATETbHOCTI MOKET OTXOUTD
HOBas IIOCJIEA0BATEIbHOCTD, 9TO O3HAYACT, YTO BETBJICHUEC HpOI/ISOfII[GT
TOJIbKO IIpU JOCTUKCHUI TJIaBHOI Irocsie0BaTeJIbHOCTBIO COOTBET-
cTBytomIel Toukn. [locsie1o0BaTeIbHOCTH TAKKe MOTYT 00beIMHATHCS
Pa3IMIHBIMU CITOCOOAMU, B TOM YHCJIE C BKJIOYEHNUEM OJIHOI TOCTe-
JIOBATENLHOCTH B IPYTYIO B KOHKPETHOW TOUKE TIOTOKA BHITTOJIHEHUS.

[Tocsie10BaTeIbHOCTD OTYACTH HATOMUHAET IeNouKy obemanuii. Tem
He MeHee ¢ IIeN0YKaMu 00€eIaHuii HEeT BO3BMOKHOCTHU CO3/[aTh «MaHU-
MyJIATOP», KOTOPbIil ObI 0603HaYaJ 1eouKy B 1eiom. Jlboe obe-
ImaHue, Ha KOTOPOE y BaC UMEETCs CChLIKA, MPEACTABIAET TOJIbKO
TeKYIUI TIar MernoYKy, a TAKXKe IPYTHe IIard, OTXOAIINEe OT Hero.
ITo cyTH, HEBO3MOKHO CO3[aTh CCBLIKY Ha IIETI0YKY 00eIaHmii, KpoMe
CO3/IaHKsl CCHIIKM Ha TIePBOE OGeanue B IeoUKe.

TeM HE M€HEE BO MHOTUX CUTYallUAX 6]31.710 6bI BeCbMa I10JIE3HO UMECTb
MaHUITYJIATOP, 0003HAYAIONIIIT BCIO IIENOYKY B COBOKYIHOCTH. Camast
BayKHAS U3 TAKUX CUTYAIIUM CBSI3aHA C OTMEHOM 1TOCJIe/IOBATEIbHOCTEM.
Kaxk 06bacHsI0Ch B I1aBe 3, obelanus caMu 110 cebe OTMEHATHCS He
MOTYT HU [TPU KAKUX YCJIOBHSIX, TOTOMY YTO 9TO HAPYIIaao Obl (yH-
Z[aMeHTaJII)HbH‘;I IPUHIUII IPOECKTUPOBaHMA: BHECITHIOIO HEM3MEHAEC~
MOCTbD.

Ho y nocienosaresnbHOCTel NPUHIMIIA HEU3MEHIEMOCTH He CyIile-
CTBYET TIPEXKIe BCETO TIOTOMY, UYTO TIOCJIeZIOBATETHHOCTH He Tepea-
I0TCS KaK KOHTeHHepbl OYAyIINX 3HAUEHMi, KOTOPhIM HeoOX0[uMa
CEMaHTUKA HEU3MEHIEeMOCT! 3HAUEeHMA. A 3HAUUT, TTOCTEeT0BATEb-
HOCTH HaXOJSATCS Ha TIOAXO/SAIIEM YPOBHE aOCTPAKIINH JIJIsT pean3a-
U moBeZieHusT oTMeHHI. [locienoBaTenbHOCTH asynquence MOTYT
OBITH OTMEHEHBI BBI3OBOM abort() B JIE000OE BPEMsI: MOCIEA0BATE -
HOCTb OCTAaHOBUTCS B YKA3aHHOU TOUKE U YiKe He TTPOJIOJIKUTCSL.
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EcTb HEMAIO PYTUX MPUUYKH, IO KOTOPBIM a0CTPAKITHSI TOCTIEI0Ba-
TEJLHOCTH IIOBEPX IIETT0YEK 00EIAHUIT XOPOIIIO TTOAXO/NT IS YIIPAB-
JIEHUSI IIPOIPAMMHOM JIOTUKOIA.

Bo-1epBbix, o6beaunene oOeIanmii B LEIIOUKN J0/KHO IIPOUCXOAUTD
BPYYHYIO, U HTOT MPOIIECC BaM OBICTPO HALOECT, KOT/la BbI HAYHETE
CO3/1aBaTh U CIEILIATH OOCIAHIsA BO MHOKECTBE BalllUX ITPOrPAMM.
Paszapaxarioniee ogHoo6pasue moiigeT ToJbKO BO BpeJ 1 3aCTaBUT
paspaboTdrKa 0TKa3aThCs OT UCIIOJIb30BaHK OOEIIaHIil B TEX MECTaX,
T7ie OHU OBIIN OBI BIIOJIHE YMECTHBI.

AbGcTpakimuy JOJKHBI U30aBJISTh OT MMAOJOHHOCTH U OJHOOOpa3usl,
IIO9TOMY a6CTpaKHI/I§I IocJjaea0BaTeJIbHOCTH CTAaHOBUTCA XOPOUINM
perreHreM 1pobeMbr. C obenanusiMu Ballle BHUMaHIe HallPaBJIeHO
Ha KOHerTHbH‘;I IIar, 1 HU4ero He mnpearoJaraeT 1mpooJKeHue 1e-
noukn. C 110CIe10BaTeIbHOCTIME UCIOIb3YeTCsl 0OPATHBIN MOAXO/I:
IIPEIIOJIATAETCS, YTO HOBbIE Mark GYAyT 100aBIAThCs 10 OECKOHEeY-
HOCTH.

CHUKeHMe CJI0KHOCTH aOCTPAKIIUK IPOSIBJISAETCS OCOOEHHO CUIBHO,
ec/JIM BCIIOMHUTD O TaTTepHax obelanuii 6oJiee BHICOKOrO HOPsiiKa
(momumo race([..]) mall([..])).

Hanpumep, B cepeanne MMocae10BaTeJbHOCTA BaM MOKeT TIOHAL0-
OUTBHCS BBIPA3UTH AT, KOHIENTYalbHO CXOIHBIN C try..catch: oH
BCET/IA BBITTOJIHIETCS YCIEIIHO, JT160 ¢ IPe/IIoIaraeMbIM OCHOBHBIM
PE3YIILTATOM, NGO € TTIOJIOKUTETBHBIM CUTHAJIOM JIJIsI IEPEXBAYEHHO
omun6ku. M Bl 3aX0THTE BBIPA3UTh II1AT, HATOMUHAIONIUI [IHKJI
MOBTOPHBIX IIOIIBITOK: OJIUH IIAr [I0OBTOPSAETCA CHOBA U CHOBA, II0KA He
Oy/IeT IOCTUTHYT yCIeX.

Bbipasuth Takue aGCTpaKIMU, UCTIOJIb3Ys TOJBKO IPUMUTUBBI 06e-
IAHWIT, 10CTATOYHO CJIOKHO, @ €CJIH Bbl HAYHETE 9TO JIeJIaTh B cepe-
JIMHE CYMIECTBYIONIEN 1enouyky obemanuii, pesyasrar Oyaer He 13
npusitHbIX. Ho eciiu BbI abeTparupyere cBoe MbIIILIEH €, BbIIIETe Ha
YPOBEHD MOCIe0BaTeIbHOCTEN 1 OyeTe paccMaTpUBaTh HIar Kak
06epTKy Ist obemanus, Takass 06epTKa MOKET CKPbITh TEXHUYECKHE
MOAPOGHOCTH M TIO3BOJUT CBOOOAHO AyMaTh 00 yIIpaBJIeHUH MPO-
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IPaMMHOI JIOTUKO# Ha CAMOM COJIeP;KaTeIbHOM YPOBHE, He OTBJIEKA-
SICh HA MEJIOUH.

Bo-BTOpbIxX (11 9T0, BO3MOXKHO, H0JI€e BaXKHO), PACCMOTPEHIE aCUH-
XPOHHOH MPOrpaMMHOM JIOTMKM KaK HIAarOB I1OCJeJ0BaTEeNbHO-
CTH TI03BOJIsIET aOCTPArupoBaThCst OT MOAPOOHOCTEN TUITOB ACHH-
XPOHHOCTH, 3a/1cICTBOBAHHbBIX Ha Ka)KJOM OT/IeJbHOM Hiare. [ie-To
BHYTpPU obelanue BCer/ia yIpasJisieT MIaroM, HO CHapy K TOT Tar
MOJKET BBITJISIIETh KaK OOpaTHBIN BBI30B MPOAOJIKEHUs (IIPOCTOi
BapUAHT 0 YMOJYAHUIO), UM KaK peasbHoe obelanue, WIn
KaK TeHepaTop BBIMOJHEHUs 0 3aBepIleHws, Win... B o6iiem, BbI
MOHSIN.

B-Tperbux, mocsenoBaTe ibHOCTH TIPOIILE AIANTUPYIOTCS LIS PA3HbIX
06pa30B MbIIIJICHUS — HAPUMED, IPOrPaMMUPOBAHNUST COOBITHITHOTO,
TTOTOKOBOTO MJIM OCHOBAHHOTO HA aKTUBU3AIUN. dSYnquence mpeo-
CTaBJISIET TIATTEPH, KOTOPDIiL 51 HA3BIBAIO PEAKMUBHIMU NOCLE008AMENL-
nocmamu (reactive sequences) (cM. fajee). ITO Pa3HOBUIHOCTD
KOHIIEIIINHI aKTUBU3UPYeMbIX HabmoaeMbix 00bekToB RxJS (Reactive
Extensions), 03BOJIAIONIEI MHOTOKPATHBIM COOBITUSIM AKTUBU3UPO-
BaThCSI JIJIsT KJKI0TO HOBOTO 9K3eMILIsIpa rocieioBaresibHoctu. Obe-
IAHUST AaKTUBU3UPYIOTCS TOJBKO OJIUH Pas, TaK UTO BHIPAJKATDH aCHH-
XPOHHOCTH € OBTOPEHUSIME Ha 6asze OJHUX OGEIaHil JOBOJIHHO
Hey100HO.

[lpyroti ansTepHATUBHBII 06pa3 MBITILIEHNST THBEPTUPYET (DYHKITUO-
HaJIbHOCTD pa3pellieHys/yIpaBJieHns B IaTTepHe, KOTOPbIH 5 Ha3bIBaIO
umepupyemoviIMuU nocae008amerbHoCmsaMu. BMecTo Toro 4to6bI KaKablil
OT/IeJIbHBIH TI1aT YIIPABJISII CBOUM COOCTBEHHBIM 3aBepIIieHIEeM (a cJie-
ZI0BATEJILHO, IIPOBIKEHUEM [10CJIe/[0BATEIbHOCTI ), II0CJIeA0BaTE/Ib-
HOCTh MHBEPTHPYETCS] TAKUM 00Pa30M, UTO yIlIpaBJieHue MPOJIBIIKe-
HHEeM OCYIIECTBJIAETCA Yepe3 BHEIIHUI UTepaTop, a KaKAbIi IIar
UTepUPYeMOil 1ocse10BaTeIbHOCTH NIPOCTO pearupyer Ha BbI30OB
YIPaBJIAIONIETO METO/a next (. .) UTeparopa.

Bce ot Bapuaiu Oy ayT pacCMOTPEHbI B OCTaBINECst 4acTH TIPUIIO-
SKEHMSI, TAK 9TO He OECIIOKOITECh, eC/IN Ceiuac Mbl CJIUIIKOM OBICTPO
[IPOIiIeM MUMO 9THX BO3MOKHOCTEIA.
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W3 Bcero ckazaHHOTO CJIEYET, UTO MOCTAEIOBATENBHOCTU SIBISIOTCS
GoJiee MOIITHOM M Pa3yMHOI abCTpaKIMel AJIst CJIOKHOM aCHHXPOH-
HOCTH, 4eM ofHU obemianus (LeIouKy oOeIanuii) WK FeHepaTophl,
a bubJsmoreKka asynquence CipoeKTUPOBAHA [IJIs1 BBIPAsKEHUST 9TOM
abCTPaKIMU ¢ YPOBHEM CHHTAKCUYECKUX yI00CTB, KOTOPBIN jeaeT
ACHHXPOHHOE IIPOrpaMMUpOBaHKe 00JIee HOHATHBIM U IPUATHBIM.

asynquence API

[lng cozmanms mocaenoBaTeTbHOCTH (9K3EMIIISIPA asynquence) HC-
noJb3yercst GyHKImst ASQ( . . ). BbI3oB ASQ() 6e3 mapaMeTpoB co3aaeT
MyCTYIO UCXOMHYIO TIOCAEA0BATEThHOCTD, TOT/IA KaK B CJaydae Iepe-
Jadn ASQ( . . ) OHOTO WJIN HECKOJIBKUX 3HAUEHUH Uau DYHKIIUHI Tpu
CO3/IaHUU TIOCJIEIOBATENbHOCTU KAXKJIblii aDIYMEHT MPEeCTABJISIET
HUCXOIHBIE IIATH OCIeL0BATEIbHOCTH.

B npuBeaeHHbIX NpuMepax koga st byay ucnonb3oBaTh MAEHTUK-
KaTop BEPXHEro ypoBHs asynquence B rnobasnbHOM NpOCTpaHCTBE
6pay3epa: ASQ. Ecnv Bbl BKJIKOYAETE U UCMOSIb3YETE asynquence
yepes cuctemy moaynein (B 6paysepe nnu Ha cepeepe), KOHEYHO,
Bbl MOXeTe onpeaennTb Ntoboe CMMBOIMYECKOE UMS Ha CBOE YC-
MOTpeHue — ANa asynquence 3T0 HeCyLLeCTBEHHO!

Mmuorue metozabl API, onucanubie B 9TOM MPUIIOKEHUN, BCTPOEHBI
B 6A30BYIO YaCTh asynquence, Ipyrie MPeoCTaBIAIOTCS TPU BKIIOUYE-
HUK HeOOsI3aTEIbHOTO TTaKeTa TIAruHOB contrib. 3a uHdopMmarmeii
O TOM, SIBJITETCS METOJI BCTPOEHHBIM WJIH OTPEIesIgeTCs yepes MIIarnH,
obparmaiirech K JOKYMEHTAINU dsynquence.

Larmn

Eciu dyHKIMs mpecrasisier co00i OOBIYHBII IIAT MTOCIeI0BATE b=
HOCTH, B IIEPBOM [IapaMeTPe [epeaaeTcst 0OpaTHBIN BbI30B IIPOAOJIKE-
HU, A BCe TIOCAeAYIONUE TapaMeTPbl — COOOIIEHM s, TlepeIaBaeMble
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¢ mpeabiyiero mara. [1lar He 3aBepIuTcst 10 TeX mop, moka He Gyer
AKTUBU3UPOBaH 0OPAaTHBIN BBI30B POI0JIKeHNsT. [Tocie BhI30Ba JIt0-
Oble TiepelanHble apTyMEHTBl OyIyT OTIPAaBJIEHbI KaK COOOIIEHUsT
CJIeyTOTeMY TIary MocIe[0BaTeIbHOCTH.

Y1006BI 106aBUTH HOBBII OOBIYHEIH HIAT TIOCIE0BATENBHOCTH, BBI30-
BUTE MeTOJ then(. .) (KOTOPBII MMEET IIPAKTHUECKU TAKYIO JKe CeMaH-
THUKY, KaK BbI30B ASQ(. . )):

ASQ(
// war 1
function(done){
setTimeout( function(){
done( "Hello" );
}, 100 );
})
// war 2

function(done, greeting) {
setTimeout( function(){
done( greeting + " World" );
}, 100 );
}

)
// war 3

.then( function(done,msg){

setTimeout( function(){

done( msg.toUpperCase() );

¥, 100 );
)
// war 4
.then( function(done,msg){

console.log( msg ); // HELLO WORLD
})s

XoTs ums then(..) coBnagaet C MMeHeM (PyHKLMM N3 BCTPOEH-
Horo Promise API, 3Ta dyHKUMSA then(. .) OTAMYaETCs OT Hee. Bbl
MoXeTe nepeaaTb then(..) CTOMbKO (YHKLUMIA MM 3HAYEHWN,
CKOJbKO MOCYUTAETE HYXHbIM; OHU MHTEPMNPETUPYIOTCS KaK pasHble
warn. CeMaHTuKa ¢ AByMs 06paTHbIMU BbI30BaMU «BbIMONHEHNE/
OTKa3» He UCMOonb3yeTcs.




asynquence API 299

B orymmume ot oberanmii, y KOTOPBIX ISt CHEIIEHNsT OIHOTO OGeIaHust
CO CJIEYIONMM HEOOXOMMO CO3/IaTh U BEPHYTH 9TO ObGelanue 13 00-
pa60Tq1/1Ka BBIIIOJIHEHU then(. . ), B asynquence 1Js 9TOro JOCTaTOYHO
AKTUBU3MPOBATH 0OPATHBII BHI30B IIPOAOJIKEHNU. S BCer/ia nprcBanBaio
eMy nMst done (), HO BbI MOJKETE HA3BATH €T0 TaK, KaK CYUTAETE HYKHbBIM,
a TakyKe IepeiaTh COOOIIEHNS 3aBePIICHNS B APTYMEHTAX.

[Ipennonaraercd, 4TO KaxK/bIN 111ar, olpe/iesisieMblii then(. . ), ABI4-
eTcsT aCMHXPOHHBIM. Eciin y Bac mMeeTcst CHHXPOHHBIH TI1ar, BBl MOKe-
Te nbOo IIPOCTO HEMEAJIECHHO BbI3BATh done(. . ), TMOO UCIIOIb30BATD
GoJiee IPOCTYIO BCIOMOTATENBHYTO (DYHKIHIO val(. .):

// war 1 (CUHXPOHHbIWA)
ASQ( function(done){
done( "Hello" ); // py4YHaa CUHXPOHHOCTb
)
// war 2 (CUHXPOHHbIWA)
.val( function(greeting){
return greeting + " World";
)
// war 3 (aCUHXPOHHbIN)
.then( function(done,msg){
setTimeout( function(){
done( msg.toUpperCase() );
}, 100 );
)
// war 4 (CUHXPOHHbIN)
.val( function(msg){
console.log( msg );

)

Kaxk Buure, maru ¢ val(. . )-aKTUBHU3aIKel He TT0IydaroT 0OpaTHOTO
BBI30BA MIPOJIOJLKEHMS, TaK KAk 9Ta YACTh MPEANOIaraeTcs Mo yMOJ-
YaHUIO, M B Pe3yJIbTaTe CIIMCOK MapaMeTPOB CTAHOBUTCS O0JIee KOM-
makTHBbIM! UTOOBI OTIIPABUTH coobIeHue co CJAEAYIOIUM IIaroM,
MPOCTO UCTIOJB3YITE return.

Mo:xHO cuuTaTh, YTO val(. .) NpeACTaBseT CHHXPOHHBIN AT «TOJIb-
KO 3HaYeHUe», KOTOPbII MOKET IIPUTOJUTHC JIJIs1 CAHXPOHHBIX OIle-
panuii co 3HaYUCHUSIMU, BeJIeHU JKypHaJsa U T. 1.
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Ownbkmn

O/1HO BaskHOE OTJIMYKE asynquence ot obelanuii — o6paboTKa orm-
OOK.

Co 3HaUEHNIMU KayKI0€ OT/IeIbHOE 3HaUeHwe (1I1aT) B IeTTIOYKe MOKET
HUMeTh COOCTBEHHYO HE3aBUCUMYIO ONMIMOKY, ¥ KasKIbII TOCIIE/LY IOt
[Iar MeeT BO3MOKHOCTh 0Opaborarh (Mim He 0OpaboTaThb) ommoKy.
[naBuHas nmpuumHa A7 TaKOW ceMaHTUKU (CHOBA) TPOUCXOAUT OT
OpHUEHTAIUU Ha OT/AeJIbHbIE 0OeIaHus BMECTO Lelouky ([1ocae0Ba-
TEJIbHOCTHN ) KaK eJIMHOTO TeJI0TO.

S1 cunraio, 4TO B GOJIBITMHCTBE CJAyYaeB OMMOKA B OJIHON YacTH 1MO-
CJIEZIOBATEILHOCTH OOBIYHO HE [IOITyCKAeT BOCCTAHOBJIEHMUSI, TAK YTO
MOCJTeIYIONINE TIATH MOCIEI0BATENBHOCTH TEPSIOT AKTYATbHOCTH
U MOTYT OBITH IPOITYIIeHbl. TakiuM 00pa3oM, 1Mo YMOJIYAHUIO OMTHOKA
Ha JII0OO0M IT1are MocJIeI0BATETbHOCTH TEPEBO/IAT BCIO TOCJIEI0BATEb-
HOCTb B pE€XKHUM OHII/I6KI/I, a OCTaJibHbIE HOpMaJIbHbIE HIalr'vt UITHOPUPY-
I0TCSI.

Eciin BaMm 110Ha100MTCSI CO3/1aTh IIAT, OIUOKU Ha KOTOPOM 0Ty CKAIOT
BO3MOKHOCTH BOCCTAHOBJIEHUS, /171 TOM T€JTN MOSKHO BOCTIOTb30BATh-
cs1 HekoTopeiMu MeTogamu AP, mampumep try(..) (pamee oH yromu-
HaJICS KaK Pa3sHOBUIHOCTD Iara try..catch) wiam until(..) (IUKI
TTOBTOPHBIX TIOMTBITOK: OIIH TITAT TIOBTOPSIETCS CHOBA U CHOBA, MTOKA He
OyIeT JOCTUTHYT YCIIeX WU IIUKJI He OyeT IpepBaH PyYHbIM BI30BOM
break()). Y asynquence naske ectb MeTOIbI pThen(..) U pCatch(..),
KOTOpble paboTaloT aHAJOrMYHO MeTozaM obeianuil then(..)
u catch(..) (cM. Ty1aBY 3), TaK UTO ITPH sKEJIAHUH BBl MOKETE BBITIOTTHUTD
JIOKAJIbHYI0 06paboTKY OIMOOK B CEPEIMHE MOCIIEI0BATETLHOCTH.

JloctymHbl 06a BapraHTa, HO 110 MOEMY OIIBITY, Yallle BCTPeYaeTcst
BapuadT 1no ymosrdanuio. C obermanusMu [Jist MOTydeH s [IeTIOYKH
1aros, I/H‘HOpI/IpyIOH_[eI;’I BCe IIaru C MOMEHTAa BOSHUKHOBCHU A OH_H/I6KI/I,
HEOOXOMMO JIeHCTBOBATh BHUMATEIBHO U He 3aPErnCTPUPOBaTh 00-
paboTYNK OTKa3a Ha KaKOM-JI100 Iare; B IPOTUBHOM cJiydae ormmOKa
OyJIeT ToTJIoleHa Kak 00paboTaHHasl, a TI0CJAe[0BATEIbHOCTh MOKET
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MIPOIOKUTHCA (BO3MOYKHO, HEOKUIAHHO /17151 Bac). [IpaBumpHO 1 Ha-
JIE’KHO PeaiM30BbIBATH TAKOE MOBEIEHIE OyIeT Hey100HO.

Jlnsg perucrpaiuu 06paboTyrKa yBegoMIeHns: 00 OmuoKe A/ 110-
CJICIOBATEJILHOCTH asynquence IIPEOCTABIIACT METO/ ITOCIe10BATEeIb-
HOCTH or( . . ), Yy KOTOPOTO TaK:Ke UMEETCSI CHHOHUM onerror(. . ). DTOT
METO/ MOKHO BBI3BATD B JIIOO0H TOUKE TIOCIEI0BATETLHOCTH, TTPU 9TOM
BbI MOJKETE 3aPErUCTPUPOBATH CTOJBKO 06PabOTUYMKOB, CKOJIBKO CO-
gTeTe HYy;KHBIM. DTO MO3BOJISIET HECKOJIBKUM Pa3HbIM IIOTPEOUTEISIM
POCJIYIINBATD ITOCJIEL0BATEIbHOCTD U OIPEAEJIATD, IIPOU3OIILIA
ommbKa WK HET; B 9TOM OTHOIIEHUH METOJ JIeHCTBYET KaK CBOETO
poza 06paboTYMK COOBITHST OMIMOKH.

Kak u B cayuae ¢ obelmanusiMu, BCe UCKITIOYEHUS JS CTAaHOBSITCS
omuOKaM¥ TIOCJIEI0BATEIbHOCTH; TaKKe MOKHO BBIZATh CUTHAI 00
ommubKe MOCae[0BATETbHOCTH HA TIPOTPAMMHOM YPOBHE:

var sq = ASQ( function(done){
setTimeout( function(){
// BbBATb CUrHanN owubku ANA NOCNefoBaTeNbHOCTH
done.fail( "Oops" );
}, 100 );
)
.then( function(done){
// ynpaBneHue claa He nepepaeTcs

)
.or( function(err){

console.log( err ); // Ync!
)

.then( function(done){
// cwpa Toxe He nepepaeTcsa

Y}
// no3pHee
sq.or( function(err){
console.log( err ); // Ync!

s

JIpyroe odeHb BaskHOE OT/IIYre 06pabOTKU OMIMOOK B asynguence 1o
CPaBHEHMIO ¢ OOEIAHUAME — MOBEAEHUE M0 YMOTIAHUIO A/ HE0O-
pabortaHHbIX UcKI0YeHni. Kak moapo6Ho o6eyskaanoch B riaase 3,
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OTKJIOHEHHOE obemanue 6e3 3aperucTpUPOBAHHOrO 00paboTunKa
OTKa3a IIPOCTO HE3aMETHO ITOTJIoONIaeT OH_H/I6Ky, BbI 1OJI)KHbBI IIOMHUTDH
O TOM, 4YTO ILEIIOYKa AOJI’)KHa 3aB€pIIATbCA (bI/IHaJHJHI)IM BbI3OBOM
catch(..).

B asynquence Bce 1Haobopor.

Eciii B 1ioc/ie10BaTeIbHOCTH MTPOUCXOAUT OIMUOKA U €CJIU HA 9MOm
Momerm 06pabOTYNKY He 3aperucTpUPOBaHbL, coodI1enune 06 ommdke
HarpaBJsieTcst Ha console. /IpyruMu CJI0BaMH, MOCJIEA0BATEIBHOCTD
110 YMOJIYaHUIO BCeTia cood1aeT o HeoOpabOTaHHBIX OTKa3aX, YTOOBI
OHM He ObLIN MOTJIONIEHBI U TOTEPSIHBDL.

Kax To/16K0 BbI peructpupyere 06paboTdnK OMmOOK [JIst TOCTIeI0Ba-
TEJBHOCTH, OH BBIBOAUT TIOCJIEI0BATEIHLHOCTD U3 TUX OMOBEIIECHHI],
4TOOBI TPEAOTBPATHT JyOInpoBaHe mryMa. Bo3MOKHO, B KAKIX-TO
cJIydasix BaM MOTPeGyeTcst CO3/aTh MOCIe0BATETHHOCTD, KOTOPAst
MOJKET TIEPEHTH B COCTOSTHUE OMIMOKH JI0 TOTO, KaK ¥ Bac OyaeT BO3-
MOZKHOCTbD 3aPErUCTPUPOBATh 06paboTunK. Takast cUTyaIvst HETUITNY-
Ha, HO OHa BCTPEYAETCs BPEMS OT BPEMEHHU.

B Takux ciydasx TakKe MOKHO BHIBECTH OK3EMILISAP MOCIEA0BATE b
HOCTH U3 PeKUMa yBeJoMIeHns 00 onbKax, Bbi3Bas defer() s
HOCJIEIOBATEBHOCTH. DTO CJIEyeT JIe/IaTh TOJILKO B TOM CJIydae, ecJiu
BbI YBEPEHBI, YTO B KOHEYHOM UTOTe OMIMOKU OyyT 06paboTaHbl:

var sql = ASQ( function(done){

doesnt.Exist(); // BbIBACT UCKAKYEeHMe B KOHCO/b
Y )s
var sq2 = ASQ( function(done){

doesnt.Exist(); // BbJACT TONbLKO OWMHGKY
nocnefoBaTeNibHOCTH
)
// BbIBECTU U3 pexuma yBeAoMIeHUs 06 owmbkax
.defer();

setTimeout( function(){
sql.or( function(err){
console.log( err ); // ReferenceError

)
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sq2.or( function(err){
console.log( err ); // ReferenceError

)
}, 100 );

// ReferenceError (u3 sql)

Takoe moBenenne 06pabOTKI OMIMOOK JTYUIITe TOTO, UTO TPETOCTABIIS-
10T caMu OGETaHust, TOTOMY YTO OHO CTPOUTCSI 110 IPUHITAITY «Oe3/HbI
ycrexay, a He «0e3iHbl OTYastHus» (CM. TJIaBy 3).

Ecnu nocnenoBaTenbHOCTL MOAKIIHOYAETCS K APYroi nocneaosa-
TenbHocTH (cM. pasgen «Ob6beanHeHWe nocneaoBaTenbHOCTEN»
3TOro MPWIOXeHMUS), TO UCXOAHAs NOCNeA0BaTENbHOCTL BbIBO-
LNTCS U3 pexuMa yBefoMeHuid 06 ownbkax, 1 Tenepb creayet
paccMaTpuBaTh yBeaoMeHus o6 ownbkax LieneBol nocnenosa-
TeNbHOCTU (MM UX OTCYTCTBME).

MapannenbHbie Waru

He Bce maru Bammx mocjenoBaTebHOCTE OYAyT OrpaHUYUBATHCS
BBITTOJTHEHNEM TOJIBKO O/IHON (AaCMHXPOHHOW) 33/1a4H; HEKOTOPBIM
OHAZOOUTCS BBIIOJIHATH HECKOILKO LIAroB mapamwiensno. Ilar mo-
CJIEZI0BATENLHOCTH, B KOTOPOM HECKOJIBKO MOJIIAr0B 00pabaThiBaIOT-
Cs MapajjiebHO, HA3bIBACTC Wit030M gate(..) — TAKIKE UMEETCSA
[ICEBAOHUM all(..), €CyIv Bbl IPEAIIOYNTAECTE; OH CHMMETPUYEH BCTPO-
€HHOMY MeTONYy Promise.all([..]).

Ecii Bce marm gate(. . ) 3aBepHIaloTCs YCIHENIHO, TO BCE COOOIIEHMS
00 ycriexe OyIyT mepeatbl CeAyIoneMy Iary moc/Je0BaTebHOCTH.
Ecii kakue-TO U3 HUX TTOPOIKAAIOT OIMUOKH, TO BCSI MTOCIEI0BATE b=
HOCTh HEME/JIEHHO MIEPEXOANUT B COCTOSTHUE ONTHOKH.

[Tpumep:

ASQ( function(done){
setTimeout( done, 100 );

})
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.gate(
function(done){
setTimeout( function(){
done( "Hello" );
}, 100 );
})
function(done){
setTimeout( function(){
done( "World", "!" );
}, 108 );
}
)

.val( function(msgl,msg2){
console.log( msgl ); // Hello
console.log( msg2 ); // [ "World", "!" ]

s

JI7Ist HATJISIAHOCTY CPaBHUM 9TOT MPUMeEp ¢ peannsaiiueil Ha 6ase
BCTPOEHHBIX O0EIaHMUIi:

new Promise( function(resolve,reject){
setTimeout( resolve, 100 );
)
.then( function(){
return Promise.all( [
new Promise( function(resolve,reject){
setTimeout( function(){
resolve( "Hello" );
}, 100 );
} )
new Promise( function(resolve,reject){
setTimeout( function(){
// npumedvaHue: 3aecb Heobxoaum maccuB [ ]
resolve( [ "World", "!" ] );
}, 100 );
)
1);

)
.then( function(msgs){

console.log( msgs[@] ); // Hello
console.log( msgs[1] ); // [ "World", "I" ]

s
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Vikacto. C oberanusiMu Tpebyercsi HaMHOTO 0OJIbliie MabJIOHHOTO
KOJa [/ BBIPAKEHUS TOU sKe aCHHXPOHHON TPOTPAaMMHON JIOTUKH.
ITOT MpUMep HarJsIHO MoKasbiBaeT, moueMy API u abcTpakiun
asynquence CyeCcTBEHHO YIPOIIAOT PEATU3AIIIO IAroB ¢ 00elaHu-
ssMu. V1 yem cJiokHee aCHHXPOHHOCTD, T€M OOJIbIIIE BHIMTPBIIIL

PasHOBMAHOCTMU LWIAroB

B murarunax contrib BKIIOUEH psiji PasHOBUAHOCTEN IIaros gate(. . ),
KOTOPBIE MOTYT OBITH BeChMa TI0JIE3HBIMIU:

O any(..) — aHaJor gate(..), BKOTOPOM /I IIPOJIOJIKEHNUA OCHOB-
HOW 1MOCJIe/I0BaTEIbHOCTH OJIMH CETMEHT JI0JIKEH 3aBEPIIUTHCS
YCIIEIIHO.

O first(..) —anamgorany(..),3a UCKJIIOYEHUEM TOTO, YTO OCHOBHAA
HIOCJIEIOBATEILHOCTD TTPOIOJIKAETCSI, KaK TOJBKO OYIET YCIENHO
3aBepiiieH J000i cerMeHT (MOCTIeAYOIIe Pe3YJIbTaThl OT IPYTUX
CErMEHTOB UTHOPUPYIOTCS).

O race(..) (cUMMeTPUIHO Promise.race([..])) —aHamuor first(..),
3a UCKJIIOYEHUEM TOTO, YTO OCHOBHAS TOCJIEI0BATEILHOCTD TIPO-
JIOJIKAETCSI, KaK TOJIBKO Oy/IeT 3aBepiiieH 060l cermenT (ycIer-
HO WJIN HEY/IayHO).

QO 1last(..) —anajorany(..),3a UCKJIIOUEHIEM TOTO, UYTO ITOCJIETHII
YCITEITHO 3aBEPIIEHHBII CETMEHT OTTIPABJISIET CBOE coobIeHme(-5)
110 OCHOBHOM ITOCJIEIOBATETbHOCTH.

QO none(..) — IPOTUBOIIOJIOKHOCTD gate(..): OCHOBHA ITIOCJIE10BA-
TEJILHOCTD MTPOJIOJIKAETCST TOJILKO B TOM CJIy4ae, €CJIN BCE CErMeH-
TBI 3aBePIIAOTCS Heyaaueil (Bce coobiennst 06 omubKax MeHs-
10TCs ¢ coobIeHnussMu 00 ycrexe, 1 Hao60poT).

Haunewm c orpeneseHnsa HECKOJbKUX BCIIOMOTaTEJ/IbHbIX (byHKHI/IfI,
KOTOpbIE CAeaaloT obObscHenne boee HaTrJIAJHbIM:

function successl(done) {
setTimeout( function(){
done( 1 );
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}, 100 );
}

function success2(done) {
setTimeout( function(){
done( 2 );
}, 108 );
}

function failure3(done) {
setTimeout( function(){
done.fail( 3 );
}, 100 );
}

function output(msg) {
console.log( msg );

}

A Temepb TPOIEMOHCTPUPYEM 3TH PA3HOBUIHOCTH ITaTOB gate(. .):

ASQ().race(
failure3,
successl

)
.or( output ); // 3

AsQ() . any(
successl,

failure3,
success2

)
.val( function(){

var args = [].slice.call( arguments );

console.log(

args // [ 1, undefined, 2 ]

)5
)

ASQ().first(
failure3,
successl,
success2

)
.val( output ); // 1
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ASQ().last(
failure3,
successl,
success?2

)
.val( output ); /]2

ASQ() .none(

failure3
)
.val( output ) // 3
.none(
failure3
successl
)
.or( output ); // 1

JIpyrast pasHOBHMIHOCTD IIATOB map (. . )II03BOJISIET ACHHXPOHHO OTO-
OpasuTh HIEMEHTHI MacCHBa Ha pasHble 3HaueHus. [lar e mpogoI-
JKaeTcsl, TIoKa He OyayT 3aBepiiieHbl Bce otoOpaskerus. [ITar map(. .)
OYeHb MOXOX Ha gate(..), 3a UCKIIOUYCHUEM TOTO, YTO OH 6epeT nc-
XO/IHBIE 3HAYEHUST U3 MACCHBA BMECTO OT/IEJIbHO 3alaHHbBIX (DYHKIIHIA,
a BbI onpeensere GyHKIMIO 0OPaTHOTO BbI30Ba, KOTOPast A0JKHA
OBITH IIPUMEHEHA K KaXK/I0MY 3HAYEHUIO:

function double(x,done) {
setTimeout( function(){
done( x * 2 );
}, 100 );
}

ASQ().map( [1,2,3], double )
.val( output ); // [2,4,6]

Kpome Toro, map(..) MOXET TTOJyIUTh J000I U3 CBOUX ImapaMeTpoB
(MaccuB nr 06paTHLI BHI3OB) U3 COOOIIEHH, OTTIPABIEHHBIX C TTpe-
JBIAYIIEro mara:

function plusOne(x,done) {
setTimeout( function(){
done( x + 1 );
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}, 100 );
}
AsQ( [1,2,3] )
.map( double ) // noctynaeT coobuenue "[1,2,3]
.map( plusOne ) // noctynaeT coobweHune "“[2,4,6]"
.val( output ); // [3,5,7]

Eure onna paznoBupHocTh — waterfall(..), OTYACTU HAIIOMUHAET
r1z16p1/111 IHOBEJIeHUS c6opa coo0IeHnii gate(. . ) ¢ MOCAELOBATETHHON
06paboTKOii then(..).

Cuauasia BbInoJIHsIeTcs miar 1, 3ateM coobienue o6 ycrexe ¢ mara 1
nepejaeTcs mary 2, gajgee o6a coobiieHust 00 ycnexe mnepeganTces
mary 3, IocJie 4ero Bce Tpr cooOIIeH s 00 ycrexe HOCTYIaioT Ha 1iar 4
U T. JI.; TaKUM 00pa3oM, COOOLIEHNs B KAKOM-TO CMBICJIE COOMPAIOTCS
U OIyCKAIOTCS 10 KACKAHOMY TIPUHITHILY.

[Tpumep:

function double(done) {
var args = [].slice.call( arguments, 1 );
console.log( args );

setTimeout( function(){
done( args[args.length - 1] * 2 );

}, 100 );
}
ASQ( 3 )
.waterfall(
double, /7131
double, // [ 6]
double, /[ 6, 12 ]
double // [ 6, 12, 24 ]

)
.val( function(){

var args = [].slice.call( arguments );
console.log( args ); // [ 6, 12, 24, 48 ]
})s

Ecnu B Kakoii-To MOMEHT B <«KaCKa/e» IMPpOUCXoauUT OH.II/I6K8., BCA 110~
CJIe0BATEJIbHOCTD HEME/AJIEHHO IIEPEXO/JUT B COCTOAHME OINOKN.
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YCTOMYUBOCTDb K OLLIMGKaM

WHoria OGpIBAET HYKHO YIIPABJISITH OMMUOKAMU HA YPOBHE IIATOB, He
TMO3BOJISIST UM OTITPABJISITH BCIO TIOCIIE/IOBATEIBHOCTD B COCTOSTHHE OTITHO-
KU. asynquence 1pejjiaraeT JiBe pa3HOBU/IHOCTH IIArOB /171 9TOH 11eJIn.

try(..) IbITAETCS BHIIOJIHUTD IIAT; €CJIN MOIIBITKA 3aBepIaeTCs yclie-
XOM, TO TIOCJIEJOBATETBHOCTD MPOOJIKAETCS KaK OOBITHO, & €CJIH
MPOMCXOANT OMmnbKa, TO OHA peoOpasyeTcst B cooldiienne 00 ycrexe,
ordopMaTupoBanHoe B Bue { catch: .. } ¢ MOACTaHOBKOH c000TIe-
uusi(-it) 06 omruoOKe:

AsQ()

.try( successl )

.val( output ) // 1

.try( failure3 )

.val( output ) // { catch: 3 }

.or( function(err){
// ynpaBneHue cwpa He nepejaeTcs

})s

BMmecTo 3TOTO MOKHO 3aITyCTUTD IUKJ IOBTOPHBIX IOIBITOK C UC-
moJib3oBaHueM until(..). OH bITaeTCsT BHITIOJHUTD IIAT, U €CJIU T10-
MIBITKA 3aBepIaeTcs Heyaaueil, TOBTOPSET Iar Ha CJIeyIoIleM THKe
IUKJIA COOBITUI, 1 T. ]I,

[T1KJI TOBTOPHBIX MOTIBITOK MOKET TIPOJAOJIKATHCS GECKOHEUHO, HO
eCJI BbI XOTUTE BBIATH U3 HErO, BLI3OBUTE METOJ break () /ISl TPUT-
repa 3aBeplIeHusT; IIPU TOM OCHOBHAs II0C/IEJ0BATEILHOCTD IEPEBO-
JIUTCS B COCTOSTHUE OLIUOKU:

var count = 0;

ASQ( 3 )
.until( double )
.val( output ) // 6
.until( function(done){
count++;
setTimeout( function(){
if (count < 5) {
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done.fail();

}
else {
// BbIATM M3 UMKAA MOBTOPHbIX MonbiTok ~until(..)®
done.break( "Oops" );
}
}, 100 );
)
.or( output ); // Yync!

Llarm B ctune obewaHunin

Ecom BI TpesimounTaeTe MMETh BCTPOEHHYIO B BAIITy TTOCJIE/I0BATEb-
HOCTb CEMaHTUKY B CTUJIE obemanmit (narrpuMep, then(..) ncatch(..)
y obemanmit) (cM. aBy 3), MCITONB3YHTE TLIATHHBI pThen 1 pCatch:

ASQ( 21 )
.pThen( function(msg){
return msg * 2;
)
.pThen( output ) // 42
.pThen( function(){
// BbAATb WUCKKYEHUEe
doesnt.Exist();
)
.pCatch( function(err){
// nepexBaT wuckawyeHua (oTkas)
console.log( err ); // ReferenceError
)
.val( function(){
// OCHOBHaa noc/iefoBaTeNbHOCTb CHOBA HAaXoAWUTCSH
// B COCTOAHMUM ycnexa, NOTOMYy YTO
// npegapiayuee UCKwWYeHUe 6bl10 NepexBavyeHo
// “pCatch(..)"
s

pThen(..) 1 pCatch(..) CIIPOEKTUPOBAHDI [IJIF BBIIIOJIHEHU B IIOCJIE-
JIOBATEJIbHOCTH, HO BeyT cebst TaK, CIOBHO OHU SIBJISIFOTCSI OOBIYHOI
nenoukoii obemannii. COOTBETCTBEHHO, BbI MOKETE Pa3pelIlaTh MO/
JIMHHbIEe OOeNanus WK TT0CJAe[0BATEIbHOCTH asynquence u3 oOpa-
GOTYMKA BBITIOJTHEHUS, TlepelaiHoro pThen(..) (cM. riaBy 3).
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BeTBneHue nocseanoBaTenibHOCTEN

OjtHa 13 MOJIE3HBIX BO3MOKHOCTEN 0GETaHuil — 3TO MPUCOEMHEHTE
HECKOJIbKIX PerrcTpannii 06paboTankoB then(. .) K oxHOMY 0beria-
HHIO, 4TO (l)aKTI/I‘IeCKI/I IIPUBOJIUT K BETBJIEHUTO HpOFpaMMHOﬁ JIOTUKU
Ha 9TOM O0Oelanum:

var p = Promise.resolve( 21 );

// BeTBnenne 1 (U3 “p’)
p.then( function(msg){
return msg * 2;

)
.then( function(msg){

console.log( msg ); /] 42
)

// BeTBnenue 2 (U3 “p’)

p.then( function(msg){
console.log( msg ); // 21

})s

B asynquerice aHnaJJOTUYHOE BETBJIEHUE JIETKO PEAJIN3YETCA BISOBOM
fork():

var sq = ASQ(..).then(..).then(..);

var sq2 = sq.fork();

// BeTBneHue 1
sq.then(..)..;

// BeTBneHue 2
sq2.then(..)..;

O6beanHeHune nocnenoBaTeNlbHOCTEN

EcJi BbI XOTHUTE BBITIOJHUTD OTIEPAITIT0, 00PATHYIO BETBJIEHUIO fork (),
00beIMHITE JIBE OCIE0BATENbHOCTH METOLOM 9K3EMILISAPA seq( . . ):

var sq = ASQ( function(done){
setTimeout( function(){
done( "Hello World" );
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}, 200 );
)

ASQ( function(done){
setTimeout( done, 100 );

)
// nNoaKnw4YeHue MocnefoBaTeNbHOCTU ~sq K 3TOi Noc/iiefoBaTeNbHOCTH
.seq( sq )
.val( function(msg){
console.log( msg ); // Hello World
)

seq(..) MOXeT Ilepe/laBaTh KaK caMy I10CJIe[l0BaTeIbHOCTD, KaK I10-
Ka3aHo 3/ieCh, Tak U GyHKImo. Ecim seq(..) momyvaer ¢hyHKIHIO,
okuiaercs, 4to (hyHKIHs Oy1eT BO3BPAIIATH [IOCJE0BATETBHOCTD TPU
BBI30BE, MOATOMY MTPEABILYIINET KO MOT ObI GBITH PeaTM30BaH TakK:

/..

.seq( function(){
return sq;

)

/..

ITOT JKe LIar MoKeT ObITh PeaM30BaH C UCIIOIb30BAHUEM pipe(..):

/!l ..

.then( function(done){
// npucoeauHeHue "sq° K 0bpaTHOMY BbI3OBY npojosxeHua ~done”
sq.pipe( done );

)

//

[Ipy MOAKIIOYEHNH OCTIEA0BATEIbHOCTH TAKKE OAKIIOUAIOTCS 110-
TOKU coobIieHnit 06 ycrexe u onmbKax.

Kak ynoMuHanocb B npeapiaylieM npumeyaHumn, noakmoveHne
(py4Hoe c pipe(..) wunm aBTOMaTn4eckoe c seq(..)) BbIBOAUT
MCXOAHYIO NMOCNeA0BaTENbHOCTb U3 CUCTEMBbI YBeAOMIeHUs 06
owmnbkax, HO He BAMSIET Ha CTaTyc yBeaoMmeHns o6 owmnbkax
LieNeBoi NocnefoBaTelbHOCTY.
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3HauyeHue U Noc1efoBaTe/iIbHOCTU
owInbKku

Ecom xotsa 661 OJIMH HIar IMOCJIEA0BATEJIbHOCTH IIPEJACTABJIACT coboit
HOPpMaJIbHOE 3HAY€HHNE, 9TO 3HAYECHUE 0T06pa>1<aeTc51 Ha COO6HI€HI/IQ
3aBEpHIECHWA 9TOTO HIara:

var sq = ASQ( 42 );
sq.val( function(msg){
console.log( msg ); /] 42

)

Ecau o1 XOTHTE CO31aTh ITOCJIEA0BATE/IbHOCTD, KOTOPAasd aBTOMaTU4e-
CKU IEPEXOIUT B OIMMOOYHOE COCTOSIHMUE:

var sq = ASQ.failed( "Oops" );

ASQ()

.seq( sq )
.val( function(msg){

// cwpa ynpaBneHue He nepepaeTcs

})

.or( function(err){
console.log( err ); // Oops

})s

Bosmokio, Bam Takike HOTpe6yeTCH aBTOMATUYECKU CO3/1aTh I1OCJIe-
JI0BATEJIbHOCTD C OTJI0KEHHBIM 3HAYeHUeM WU OTJI0KEHHOHN OMMOKOI.
[Ipu ucnosnb3oBaHUM MJIATMHOB after uin failAfter 3TO jesaeTcs
JIETKO:

var sql = ASQ.after( 100, "Hello", "World" );
var sq2 = ASQ.failAfter( 100, "Oops" );

sql.val( function(msgl,msg2){

console.log( msgl, msg2 ); // Hello World
})s
sq2.or( function(err){

console.log( err ); // Oops

s
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Brr Takske MoskeTe BCTAaBUTH 3aI€PKKY B CEPEIUHY MTOCTIET0BATENb-
HOCTHU BBI3OBOM after(..):

ASQ( 42 )
// BCTaBWUTb 3aAepxKy B MOCNefoBaTe/IbHOCTb
.after( 100 )
.val( function(msg){
console.log( msg ); // 42
)

Ob6ewaHuns n obpaTHbIe BbI3OBbI

A cumraio, 4TO TIOCTIENOBATENBHOCTH asynquence CyIecTBEHHO pac-
MUPSTIOT BO3MOKHOCTU BCTPOEHHBIX oOetnannii. B GosbimnucTBe
ciyyaeB paboTaTh Ha TAKOM YPOBHE abCTPaKIUU TPUSITHEE, U OH
peaocTaBiisieT GoJIble BO3MOKHOCTEl. TeM He MeHee BbI OYTH Ha-
BEPHsIKA CTOJKHETECH C TPAKTHYECKON HEOOXOANMOCTHIO MHTETPAIINT
asynquence ¢ IpyTuM KOIOM, He UCTIOJB3YIONTIM asynquence.

Oobemanwe (Hanpumep, «thenable» — cm. riaBy 3) MOKHO JIETKO TOJT-
KJIFOUUTH K [TOCJIe[0BATEIbHOCTH METOIOM DK3EMILISApa promise(. . ):

var p = Promise.resolve( 42 );

ASQ()

.promise( p ) // Takxe Bo3moxHo: function(){ return p;

}
.val( function(msg){

console.log( msg ); // 42
s

A eco ioTpebyeTcst MONUTH B TPOTUBOIIOIOKHOM HAITPABIECHUN U OT-
BETBUTH 0O€IIAHKEe OT MOCTIE0BATENLHOCTH B KaKOI-TO TOUKE, MC-
MOJIB3YHTE TIJIATNH toPromise 13 makeTa contrib:

var sq = ASQ.after( 100, "Hello World" );

sq.toPromise()
// Tenepb 3TO CcTaHAapTHas LUerno4vka obewaHui
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.then( function(msg){
return msg.toUpperCase();

)
.then( function(msg){
console.log( msg ); // HELLO WORLD

)

Jlist ajanTaliuy asynquence K CUCTEMaM, UCTIOJIb3YOIINM 06paTHBIE
BbI30OBbI, CYHIECTBYET HECKOJIbKO BCTPOEHHBIX CPE/CTB. LITO6I)I aBTO-
MAaTHU4YECKHN Cr€HEPUPOBATD U3 ITOCJIEA0BATEJbHOCTHU O6p3.THI>IfI BbI3OB
B CTHUJIE <<OHH/I6Ka Ha IIEpBOM MECTE» [IJId ITOJIKJIIOYEHNA K CPEACTBAM,
OPHUEHTUPOBAHHBIM Ha O6paTHbIe BbI3OBDbI, HCHOHBSYﬁTe 3HayeHue
errfcb:

var sq = ASQ( function(done){

// npumeYvaHue: oXuAaeT MNOoAy4YuTb OBpaTHbI BbI3OB

// B cTune "owubka Ha nepBom MmecTe"
someAsyncFuncWithCB( 1, 2, done.errfcb )

)
.val( function(msg){

//
)

.or( function(err){
/7 ..
s

// npvMeYaHue: oxuAaeT MNONYyYUTb O6paTHLIN BbI3OB
// B cTune "owubka Ha nepBoM MecTe"
anotherAsyncFuncWithCB( 1, 2, sq.errfcb() );

Tak:ke MOKET BOSHUKHYTh HEOOXOIMMOCTD B CO3/IaHM K BEPCUH BCTIO-
MOTaTeIbHO (HYHKIINH, «0OEPHYTOI» B OCJIEI0BATENLHOCTD (BCIIOM-
Hute «habpuku oberanmii> U3 raasbl 3 u «abpuku mpeobpasobare-
Jiett» n3 TyIaBsl 4). /1711 aTOH 1lesn asynquence IPeIOCTaBIISIET METO]T
ASQ.wrap(..):

var coolUtility = ASQ.wrap( someAsyncFuncWithCB );
coolUtility( 1, 2 )

.val( function(msg){
/] ..
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)

.or( function(err){
/7 ..
s

[ins NONHOTBI KapTWHbI BBEAEM TEPMUH «babpuka nocnegosartenb-
HOCTEN» Ans yHKLMKU, KOTOpasi MPOV3BOAMUT NOCIEA0BATENIBHOCTb
Ha 6a3e ASQ.wrap(..), — TaKol kak coolUtility B npuBeaeH-
HOM rpuMepe.

UTepupyemMbie nociefqoBaTesibHOCTU

B nopmasibHOIM mapagurMe 1ocaeoBaTe/IbHOCTEN KAl 11ar cam
10 cebe HeceT OTBETCTBEHHOCTD 3a CBOE 3aBeplieHue, KoTopoe obe-
CIIEYMBAET MIPOABUIKEHNE MocaegoBaTeabHocT. Obenanus paboraior
AHAJIOTUYHBIM 00Pa30OM.

K coskanenuto, nHoraa tpedyercst UMeTh BHENTHUT KOHTPOJIb HaJl 00e-
MaHWeM /TIarOM, YTO TTPUBOAUT K TPOMO3AKUM KOHCTPYKITUAM M3-
BIeueHUs (BYHKITMOHATBHOCTH.

PacemoTpuM cuieyronuii mpumep oOemnauii:

var domready = new Promise( function(resolve,reject){
// He xo4eTcAa 3AeCb pa3MewaTb 3Ty KOMaHAay,
// NOTOMY 4YTO OHa JIOrM4EeCKW OTHOCUTCSH
// K Bpyroi 4YacTu kopa
document.addEventListener( "DOMContentLoaded", resolve );

})s
//

domready.then( function(){
// mopenb DOM roTtoBa!

s

AHTI/IHaTTepH N3BJICHCHUA (byHKLII/IOHaJII)HOCTI/I C O6eHIaHI/I$IMI/I BbI-
TJIAANT TaK:
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var ready;

var domready = new Promise( function(resolve,reject){
// v3Bne4veHue ¢yHKUMOHaNbHOCTM ~resolve()”
ready = resolve;

s
//

domready.then( function(){
// DOM 1is ready!
})s

//

document.addEventListener( "DOMContentLoaded", ready );

Ha Mot B3rnsg, 370 TUNWYHBIN NMPUMEP KOAA C «AYLIKOM», HO MO
KaKOW-TO HEMOCTMXKMMOMN MPUYNHE OH HPaBWUTCSl HEKOTOPBIM pas-
paboTunkam.

Asynquence ipeJyIaraeT ”HBEPTUPOBAHHYIO PA3HOBU/HOCTB ITOCIIE/I0-
BaTEJIbHOCTHU, KOTOPYIO s HA3BIBAIO UMEPUPYeMOll NOCIe008ameNbHO-
cmoio. OHa BBIBOANT (DyHKIIMOHATHHOCTD YIIPABICHUS Ha BHENTHUN
YPOBEHD (4TO MOKET OBITH BEChbMa MOJIE3HO B TAKKUX MPUMeEPax, Kak
domready):

// npvmedaHue: “domready’ - uTepaTop, KOTOpbIA
// ynpaBnfaeT nocneoBaTe/ibHOCTLI
var domready = ASQ.iterable();

//

domready.val( function(){
// mopmens DOM rotoBa

Y
//
document.addEventListener( "DOMContentLoaded", domready.next );

BosMoskHOCTH UTepUpyeMbIX TTOCTIeI0BaTeIbHOCTE He OTPAaHNYNBA-
I0TCS TPUBE/ICHHBIM ITpUuMepoM. M bl BepHeMCs1 K HUM B IpuJioskeHun b.
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BbinosnHeHUe reHepaTopoB

B riiaBe 4 Gbia nanucana GyHKIws run( . . ), KOTOPast MOKET BBITIOJI-
HSITb TEHEPATOPBI /10 3aBEPILEHI, IIPOCIYIITNBAs BblJIaBaeMble Yyepes
yield 06emaHust U NCIIOIb3YSI VX JIJIsI ACHHXPOHHOTO BO30OHOBJIEHVISI
paboTbl reHeparopa. B asynquence cymectByer takasi BCTpOeHHast
(bynxmmsg c umenem runner(..).

Haunewm c coznanms BermoMoraTeabHbIX (DYHKIUI 1719 HATJSIHOCTH:

function doublePr(x) {
return new Promise( function(resolve,reject){
setTimeout( function(){
resolve( x * 2 );
}, 100 );
Y )s
}

function doubleSeq(x) {
return ASQ( function(done){
setTimeout( function(){
done( x * 2)
}, 100 );
Y )s

Tereps runner(. .) MOKHO HCITOJIB30BAaTh KaK Iar B cepe/inHe moce-
JI0BATEJIbHOCTH:

ASQ( 10, 11 )
.runner( function*(token){
var x = token.messages[@] + token.messages[1];

// BblAaTb peanbHoe obelwaHue
x = yield doublePr( x );

// BblAaTb NOCNefoBaTeNbHOCTb
x = yield doubleSeq( x );

return x;

)
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.val( function(msg){
console.log( msg ); // 84
P

06epTku ANs reHepaTopoB

Br1 Takske MoskeTe cO3aTh aBTOHOMHBIN T€HEPATOP, TO €CTh HOPMAaJTh-
HYI0 (DYHKITIIO, KOTOPas BBITIOTHSIET 3aIJaHHbII BaAMU T€HEPATOP 1 BO3-
BpalllaeT MOCJIe[0BATEIbHOCTD JIJIsl €70 3aBEPIIECHUS, C BLI3OBOM ASQ.

wrap(..):

var foo = ASQ.wrap( function*(token){
var x = token.messages[@] + token.messages[1];

// BblAaTb peanbHoe obewaHue
x = yield doublePr( x );

// BblAaTb NOCNefOBaTENbHOCTb
x = yield doubleSeq( x );

return x;
}, { gen: true } );

/] ..

foo( 8, 9 )
.val( function(msg){

console.log( msg ); // 68
)

(DyHKL[I/IH runner(..) OTKPBIBAET €IIl€ MHOTO MHTEPECHDBIX BO3MOIK-
HOCTeH, HO MBI BepHEMCSI K 9TOH TeMe B TPUJIOKeHun b.

NTtorn

asynquence NPEROCTABISIET TPOCTYIO0 aOCTPAKINIO — TOCIIe0Ba-
TEJIBHOCTD KakK cepust (ACHHXPOHHBIX ) ATOB — TOBEPX OOEIaHui.
[ToceoBaTEIbHOCTH 3HAYUTEIBHO YIIPOIIAIOT PaboTy € pasimd-
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HBIMU aCUHXPOHHBIMU NaTTepHaMu 6e3 yiepoa st by HKIIMOHAJ b-
HOCTH.

B 6azoBom API asynquence v iiarutax contrib IpucyTCTBYIOT U IPY-
THe ToJIe3HbIe BO3MOXKHOCTH, HE TIPOIEMOHCTPUPOBAHHBIE B TTPUJIO-
JKEHUH, HO WX M3yYeHNe OCTAETCS YUTATEIO /IJI CAMOCTOSTETHhHOMN
paboTHL.

MpbI paccMOTpesn OCHOBHYIO CYTh asynquence. I maBHBIN BBIBOJ 3a-
KJTIOYAETCST B TOM, UTO MTOCJIE/I0BATEIBHOCTD COCTOUT U3 MIAr0B, KaxK-
JIBII 113 KOTOPBIX MOKET OTHOCHTBCST K JTI0OOMY U3 JIECSITKOB PA3HOBHUI-
HOCTell 00eIaHtii, MJIH MOJKET 3aIyCKaTh reHepaTopsl, Wiin... Beioop
3a BaM; BbI MOKeTe CBOOOAHO O0beUHSITH JI00bIE KOHCTPYKI[HH
YIIpaBJIeHNs ACHHXPOHHOMN IIPOTPaMMHOM JIOTUKOM, HOAXOISIIINE /IS
BaIMX 3a/1a4. Bam 6oJibliie He HYKHO TIEPEKITIOUATHCS MEK/Y Pa3HBbI-
MU GUOJINOTEKAMU JIJIsE KCIIOJB30BAHUST PA3TMUHBIX ACHHXPOHHBIX
TTaTTEPHOB.

Ecsit o111 ipuMepbl asynquence moKa3ainch BaM Pa3yMHBIMHE, 3HAYHT,
BbI MOHEMHOTY OCBamBaeTe OUOIMOTEKY. A BIPOYEM, U3YIUTH €€ He
TaK YK CJIOXKHO!

Ecu BbI Bee elite myTaeTech B TOM, Kak oHa pabotaet (uiu moyemy!),
BaM CTOUT BBIJIEJIUTh HEMHOTO BPEMEHU HA U3YUYEHUE TIPEABIAYIITUX
MIPUMEPOB U IKCIIEPUMEHTHI C dsynquence, IPeKIie YeM TTePEXOINTh
K TIPUJIOKEHUIO B, B KOTOPOM paccMaTpuBaioTcst Gojiee CI0KHbIE
1 MOII[HbIE ACUHXPOHHBIE TTATTEPHDIL.



NMpuno)xxeHue b
PacluMpeHHble
ACUHXPOHHbIE NaTTEepPHbI

B npuiioskeHnn A npezicraBieHa 6ubamnoTeka asynquence IUis ypas-
JICHUA aCI/IHXpOHHOﬁ HpOI‘paMMHOﬁ JIOI‘I/IKOI’;I, OPpMEHTHUPOBaHHAaA Ha
paboTy ¢ TOCJIE0BATETLHOCTSIMU 1 TIOCTPOEHHAS B OCHOBHOM Ha Haze
00eIanuii U TeHEPaTOPOB.

A cefiyac MbI MCCIIeyeM APYTUe paciliipeHHble aCHHXPOHHbBIE MaT-
TEePHBI, IOCTPOEHHbIE HAa OCHOBE CYIIECTBYIONIETO IIOHUMAHUS aCHH-
XPOHHOCTH ¥ (DYHKIIMOHAJBLHOCTH, U IOCMOTPUM, KaK dsynquence
II03BOJISIET JIETKO KOMOMHUPOBATH 9TH CJI0KHBIE ACUHXPOHHBIE METO-
JIbI B IpOrpaMMax 0e3 UCII0Ib30BaHKsI MHOTOUMCIEHHBIX CITEIINATbHBIX
OUOINOTEK.

UTepupyeMbie nocnenoBaTesIbHOCTU

WrepupyeMbie TOCTEAOBATETBHOCTH asynquence yxe ObLIA TPE-
CTaBJIEHBI B IPUJIOKEHUU A, HO celluac UX CTOUT PacCMOTpeThb OoJjiee
oAPOOHO.

Heb6ouibl10e HalTOMUHAHUE:
var domready = ASQ.iterable();

/!
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domready.val( function(){
// momens DOM rotoBa

s
// ..

document.addEventListener( "DOMContentLoaded", domready.next );

A,Tenepb OIIPpECTIUM ITOCTIENOBATEJIBbHOCTDb N3 HECKOJIbKUX HIAroB

B BU/Ie UTEPUPYEMOI 110CJI€/J0BATEIbHOCTH:
var steps = ASQ.iterable();

steps

.then( function STEP1(x){
return x * 2;

)

.steps( function STEP2(x){
return x + 3;

)

.steps( function STEP3(x){
return x * 4;

)

steps.next( 8 ).value; // 16
steps.next( 16 ).value; // 19
steps.next( 19 ).value; // 76
steps.next().done; // true

Kaxk BuznTe, ntepupyemast ocje10BaTeIbHOCTD IPEICTABIISIET COOOI
UTEpaTop, COOTBETCTBYIOMMIA cTarmapTtaM (cM. raBy 4). Takum 06-
pasomM, 711 ee mepebopa MOKET HCII0Ab30BaThes kI ES6 for. . of,
a Takke reHepaTop (Wi 1060 IPyTroil UTEPUPyeMbIil 0OBEKT):

var steps = ASQ.iterable();

steps

.then( function STEP1(){ return 2
.then( function STEP2(){ return 4;
.then( function STEP3(){ return 6
.then( function STEP4(){ return 8

R o o
N N N N
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.then( function STEP5(){ return 10; } );

for (var v of steps) {
console.log( v );

¥
// 246810

Kpowme mpumepa co cpabarbiBanneM cOObITU, IPUBEAEHHOTO B IIPH-
Mepe A, y I/ITepI/IpyeMBIX HOCJIeIIOBaTeJIBHOCTeﬁ €CTb 1 ,Z[pyrI/Ie NHTEe-
pecHbIE 0OCOOEHHOCTH: 10 CyTH, OHM MOTYT PacCMaTPUBAThCA KaK 3a-
MeHa /I TeHepaTOPOB MM IleNoYeK 0GeNmaHuii, HO MpPU 3TOM
00a1a10T OOJIBIIEH THOKOCTBIO.

Paccmorpum nipuMep ¢ HECKOJIbKUMU 3aripocamu Ajax (3TOT clieHapuit
ysKe OBLT TPOIEMOHCTPUPOBAH B IJIaBax 3 U 4 Kak 1erouKa 00eIaHmii
Y KaK FeHepPaTop COOTBETCTBEHHO ), BBIPAYKEHHDII B BUJIE UTEPUPYEMOT
MOCJIE/IOBATETTHHOCTH:

// ajax c nocnepoBaTenbHOCTAMU
var request = ASQ.wrap( ajax );

ASQ( "http://some.url.1" )
.runner(
ASQ.iterable()

.then( function STEP1(token){
var url = token.messages[©0];
return request( url );

)

.then( function STEP2(resp){
return ASQ().gate(
request( "http://some.url.2/?v="
request( "http://some.url.3/?v="

+ resp ),

"+ resp )
)

)

.then( function STEP3(ri,r2){ return rl1 + r2; } )

)
.val( function(msg){

console.log( msg );

)
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Utepupyemas mocienoBaTeIbHOCTb BbIPAKAET MOCAEIOBATEIbHYIO
cepuio (CHHXPOHHBIX WJIN ACUHXPOHHBIX ) IIIATOB, KOTOPHIE OUEHb IT0-
XOKU Ha eNoYKy 00eIaHuii, IPyTUMK CJIOBAMU, OHU BBITJIS/IST Ha-
MHOTO MPHUSITHEE IPOCTHIX BIOKEHHBIX 0OPATHBIX BBI30BOB, HO JIaJie-
KO He TaK MPUSITHO, KaK TOCJIe0BATEIbHBIN CUHTAKCHUC TeHePaTOPOB
Ha 6ase yield. Ho utepupyemas mocjie1oBaTebHOCTD TT€pPeIaeTcst
MeTony ASQ#runner(. . ), KOTOPbIil BBIIIOJIHSET €€ /10 3aBEPIIeHUS, KaK
ecyiit 661 5710 OBLT reHepatop. ToT haxT, YTo HTepupyeMas Iocaea0Ba-
TEJIHOCTD BefieT cebst MPaKTUIeCKU TaK JKe, KaK reHepaTop, mprMe-
JaTeJeH 110 HECKOJTPKIM MIPUINHAM.

[Ipesk/ie Bcero, urepupyembie TOCIE/I0BATENbHOCTH SIBJISIIOTCS] CBOETO
po/ia 9KBUBAJIEHTOM HEKOTOPOTO TMOJIMHOKECTBa reHepatopoB ES6;
9TO O3HAYAET, YTO BBI JIMOO MUIIETE UX HATIPSAMYIO (4TOOBI OHU MOTJIH
BBITIOJIHSITHCSI T/IE YTOJHO), OO nuiieTe reHepatopbl ES6 1 TpaHc-
pyere,/1ipeodpasyere UX B UTEPUPYEMbIE OCAEI0BATENbHOCTH
(W 1enovKy oGenanuii, ecu YK Ha TO MOIILIO).

BocnpusaTie aciHXpoHHO BBITIOJHAEMOTO JI0 3aBEPIIEHUS TeHepa-
TOpa KaK MPOCTOTO CHHTAKCUYECKOTO y100CTBa JJis Ternovyek obe-
MAHUN — 2TO BaXKHBINM aCTIeKT TOHMMAaHUs N30MOP(MHBIX OTHOIIEHU A
MEKIY HUMU.

[Ipex e yeMm IBUTATHCS TAJIBIIIE, CTETYET 3aMETUTD, YTO MTPEABIAY U
(dbparMeHT MOKHO ObLJIO Obl BBIPA3UTH B ASyNquence B CIeayloniem
BUJIE:

ASQ( "http://some.url.1" )
.seq( /*STEP 1*/ request )
.seq( function STEP2(resp){
return ASQ().gate(
request( "http://some.url.2/?v=
request( "http://some.url.3/?v=

+ resp ),
"+ resp )
)
)
.val( function STEP3(ri,r2){ return rl + r2; } )
.val( function(msg){
console.log( msg );

)
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Bouiee Toro, 1mar 2 MosKHO ObLIO GbI BBIPA3UTh B CJELYIOIIEM BUJIE:

.gate(
function STEP2a(done,resp) {

request( "http://some.url.2/?v=" + resp )
.pipe( done );

3

function STEP2b(done,resp) {
request( "http://some.url.3/?v=" + resp )

.pipe( done );

rak, 3aueM HyKHO OpaTh Ha ceOs TPY/L U BBIPAsKATh IPOrPAMMHYIO
JIOTUKY B BUJI€ UTEPUPYEMON MTOCJIE0BATELHOCTY B MIare ASQ#run-
ner(..), KOrjia Bpojie ObI CyIiecTBYeT OoJiee pocTast/IeCTPYKTYPUPO-
BaHHasI 1IEMI0YKa asynquence, KOTOpasi XOPOIIIO CIPABJISIETCs ¢ paboTOoii?

[Totomy uTo y hopMBI UTEPUPYEMON MOCTAETOBATENBHOCTI UMEETCS
OJIMH BayKHBIN TPIOK, KOTOPBI IPEJOCTABISIET BAM HOBbIE BO3MOXK-
"octu. Yuraiite gajibliie.

PacwumpeHue urepmpyembix
nocsenoBaTesIbHOCTEN

TerepaTopbl, HOPMaJIbHbIE ACKHHXPOHHBIE TIOC/IEI0BATENLHOCTH 1 11€-
OYKH ObeIaHwii 06pabamvisaiomcs Hemeonerno — aobast IPOrpaMm-
Hast JIOTUKA, BBIPaKEHHAs B UCXOHOI (hOPMYINPOBKE, PUKCHPYETCsI
1 YETKO BBIOJIHSIETCSI.

OaHaKo 151 UTEPUPYEMBIX TOCIE0BATEIbHOCTENR NCIOIBb3YETCS M-
JoJcennas 0bpabomxa; To 03HAYAET, YTO BO BPEMS BBITOJTHEHUS
UTEPUPYEMOI TIOCIEN0BATENBHOCTH MOKHO PACITMPHUTD IIOCIEI0BA-
TEJIbHOCTDb HOBbBIMU IIaraMu, €CJIn HOTpe6yeTC${.

BO3MOXXHO TONIbKO NPUCOEAMHEHME K KOHLYY UTEpUpyeMON nocne-
[IOBaTENbHOCTM, HO He BCTaBka B CepeauHy.
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Haunem ¢ 6oJiee mpocToro (CHHXPOHHOTO) PUMEPa UCIIOTIb30BAHS
9TOI BO3MOKHOCTU:

function double(x) {
X *= 2;

// npoponxaTb pacwupeHue?
if (x < 500) {

isq.then( double );
}

return x;

}

// co3paHue uTepupyemoii MoCnefoBaTeNbHOCTU W3 OZHOrO Wwara
var isq = ASQ.iterable().then( double );

for (var v = 10, ret;
(ret = isq.next( v )) && !ret.done;
) {

v = ret.value;
console.log( v );

Wtepupyemas mocsie1oBaTeITbHOCTh HAUMHAECTCS TOJBKO C OTHOTO
ompeneneHHoro mara (isq.then(double)), HO TIOCTE€0BATENBHOCTD
TTPOIOIIKAET PACHINPATHCS TP HEKOTOPBIX YCJIOBUSAX (X < 500). C Tex-
HUYEeCKOW TOYKH 3PEHN TTOCTIe/I0BATEIbHOCTH asynquence v NetoYKn
obemannii MoOzym JieJlaTh He4YTO II0XO0JKee, HO BCKOPE BbI YBUJUTE,
ImoyeMy mnx BO3MOKHOCTEMN HeJ0CTaTO4uHoO.

XO0T4 3TOT IPUMeEP I0CTATOYHO TPUBHAJIEH U €T0 C TAKUM JKe YCIIeXOM
MO’KHO OBLJIO BBIPA3UTh IIUKJIOM while B reHEpaTOpe, Mbl PACCMOTPUM
GoJiee CIIOKHBIE CITydau.

Hampumep, MO3KHO TPOAHAIU3UPOBATH OTBET OT 3amTpoca Ajax, 1 eciu
OH TIOKa3bIBAET, UTO HY>KHbI JIOTIOJTHUTEJIbHbIE JIAHHBIE, B UTEPUPYEMYIO
MOCJIEI0BATETHHOCTD YCJIOBHO BCTABJISIIOTCS IOTIOJTHUTEIbHBIE MATH
JIJTS1 CO3/ITAaHUS JIOMTOJTHUTENbHBIX 3a1IPOCOB. Tak:Ke BO3MOXKHO YCJIOB-
HO 106aBUTH mmar (opMaTUpoBaHUs 3HAYEHUsT B KOHEI 00paboT-
K1 Ajax.
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[Ipumep:

var steps = ASQ.iterable()

.then( function STEP1(token){
var url = token.messages[0@].url;

// BONONHWTENbHbIA War ¢opmaTUpOBaHMA Obll onpepeneH?
if (token.messages[@].format) {
steps.then( token.messages[@].format );

}

return request( url );

)

.then( function STEP2(resp){
// BobaBuTb ewe oAuMH 3anpoc Ajax B mnocnefoBaTeNbHOCTb?
if (/x1/.test( resp )) {
steps.then( function STEP5(text){
return request(
"http://some.url.4/?v=" + text
)s
})s
}

return ASQ().gate(
request( "http://some.url.2/?v=
request( "http://some.url.3/?v=

+ resp ),
+ resp )

)5
1)

.then( function STEP3(ri1,r2){ return rl + r2; } );

B nuctunre BUAHBL 1BA PAa3HBIX MECTA, B KOTOPBIX MBI YCJIOBHO Pac-
UpsieM steps BBI30OBOM steps.then(..). U YTOOBI BBITTOJTHUTH UTE-
pUpyeMYIO I0CJIeL0BATENbHOCTD steps, Mbl [IPOCTO IMOJKIIOYAEM €€
K ITPOrPaMMHOM JIOTUKE OCHOBHOI TTPOTPaMMbl ¢ aCUHXPOHHOU TI0-
CJIeZIOBATETbHOCTHIO (3/1eCh OHA HAa3bIBAETCA main) IMPU ITOMOIIHN
ASQ#runner(..):

var main = ASQ( {
url: "http://some.url.1",
format: function STEP4(text){
return text.toUpperCase();
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}
)

.runner( steps )
.val( function(msg){
console.log( msg );

)

MOJKHO Ji BBIPa3uTh THOKOCTH (YCJIOBHOE MOBE/IEHNE ) UTEPUPYEMOIT
MOCJIe/IOBATEIbHOCTH steps IPU IOMOIITY TeHepaTopa? OTyacTu /1, HO
JIOTHKY TTPUIETCS TIEPEYTIOPSIIOYNTD JI0BOJIBHO HEYKJTIOKUM CITOCOOOM:

function *steps(token) {
// WAT 1
var resp = yield request( token.messages[@].url );

// WAT 2

var rvals = yield ASQ().gate(
request( "http://some.url.2/?v=" + resp ),
request( "http://some.url.3/?v=" + resp )

)5
// WAT 3
var text = rvals[@] + rvals[1];

// WAT 4
// DOMONHUTENbHbI War ¢dopmMaTUpOBaHUSA 6bin onpepeneH?
if (token.messages[@].format) {

text = yield token.messages[0].format( text );

}

// WAT 5
// BobaBuTb ewe oAuMH 3anpoc Ajax B MnociefoBaTeNbHOCTb?
if (/foobar/.test( resp )) {
text = yield request(
"http://some.url.4/?v=" + text
)s
}

return text;

}

// npumedaHue: " *steps()  MOXeT BbINOJHATbLCA TOW Xe
nocnefoBaTe/IbHOCTbI0
// “ASQ , Kkak u “steps’ B npuBefeHHOM Npumepe
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OcraBJisiga B CTOPOHE yrKe OITMCaHHbIE TPENMYTIECTBa ITOC/Ie/I0BATE N b-
HOTO, CUHXPOHHO BBITJISIIAIIEr0 CHHTAKCUCA TeHEPATOPOB (CM. IJia-
BY 4), JIOTUKY steps HEOOXOAMMO MePeyIopsA0YnTh B (hopMe reHepa-
Topa *steps(), 4TOOBI UMUTHPOBATH JUHAMUYECKYIO TPUPOIY
pacimpsieMoil UTepupPyeMoii OCJIeI0BATETbHOCTH steps.

A kak HacyeT BbIpaskeHUsI (DYHKIIMOHATBHOCTH € 0OEIaHUSIMU UJIN
TTOCTIeIOBATEMbHOCTAMU ? M0JicHO TTIOCTYTIUTH TPUMEPHO TaK:

var steps = something( .. )
.then( .. )
.then( function(..){

//

// pacuupaem LenoYvky, BepHO?
steps = steps.then( .. );

/!

1
.then( .. );

[Ipo6ema He OUeBH/IHA, HO BBI IOJUKHBI TIOHSITD ee CyTh. [lomymaiite,
YTO MPOMCXOUT ITPU TOAKITIOUEHUH TETTOUKM 0OeTanuii steps K oc-
HOBHOM IIPOTPaMMHOI1 JIOTHKE — Ha 3TOT Pa3 BBIPAKEHHO € UCTIOb-
30BaHMeM 00€Ianuil BMECTO asynquence:

var main = Promise.resolve( {
url: "http://some.url.1",
format: function STEP4(text){
return text.toUpperCase();
}

)
.then( function(..){
return steps; // nopckaskal!l

)
.val( function(msg){

console.log( msg );

)

Hy uro, 3ametnsiin? CmoTpuTe BHUMaTe bHEE!
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Cy1ecTByeT COCTOSTHIE TOHKU B TIOPS/IKE TIOCTIEIOBATETbHOCTH steps.
Korza Bbl Bo3Bpalaere steps, B 9TOT MOMEHT steps Moxcem ObITh 1C-
XOJTHO OTpe/IeJIEHHOM IET0YKOi 0OeIanmii, a MOKET YKa3bIBaTh Ha
LIEIIOYKY oberannii, paclIpeHHY0 BbI30BOM steps = steps.then(..), —
9TO 3aBUCUT OT TOTO, B KAKOM ITOPSIIKE IPOUCXOISAT OTIepaIliy.

BosmoskHBI 1Ba pesysibrara:

O Ecuau steps Bce elle ocTaeTcd UCXOAHON IEMOYKOil obemannii,
MOCJIe «PaCITUPEHNI> BBI3OBOM steps = steps.then(..) pacmmm-
peHHoe obellanyie B KOHIIE HEMOYKU He YUuUmvléaemcs JOTUKON
main, TaK KaK OHA yiKe «3aXBaTUJIay MEMOYKY steps. ITO HeXKea-
TEeJIBHOE CJEACTBUE HeMEONeHHOU 00pabomxil.

O Ecuu steps yike SBJISIeTCS pacHIMPEHHOM I[ETIOUKOi 0belanmii, Bce
paboTaer Tak, Kak U OKHMIAJI0Ch, — main «3aXBaThIBaeT» PaCIli-
peHHoe obelaHue.

Ec/i He cuMtaTh TOTO OYEBUAHOTO (haKTa, YTO COCTOSAHUE TOHKU
B IPUHIKMIIE HEJOTYCTUMO, TIPobIeMa BO3HUKAET B [IEPBOM CJIydae,
B KOTOPOM TIPOSIBJISIETCS HEMeOeHHAs 00padomKa NenovYKkn oOeaHuii.
C pyToii CTOPOHBI, UTEPUPYEMasi MOCAE0BATEBHOCTD JIETKO Pac-
mupsiercss 6e3 mogoOHBIX TPOOJIEM, TIOTOMY YTO UTEPUPYEMbIE T10-
CJIEIOBATEILHOCTU UCTIONB3YIOT OMIONCEHHYI0 00PAbOmKY.

Yem Gogee JVHaAMWYHBIM /1OJIZKHO OBITD yupaBJieHHE HpOI‘paMMHOfI
JIOFI/IKOI>,I, TEM HalJidaHee IPOABJIAIOTCA JOCTOMHCTBA UTEPHUPYEMbBIX
HOCJIEZIOBaTeJIbHOCTeﬁ.

3a AononHUTENbHOW MHGOPMaLUMEN 1 NpUMepaMn UTEPUPYEMbIX
rocnienoBaTeNbHOCTEN obpallaiTech Ha caiT asynquence (https://
github.com/getify/asynquence/blob/master/README.md).

Peakuusa Ha cobbiTusa

W3 raBbl 3 (M He TONBKO!) JOJKHO OBITh ICHO, UTO OOEIa K SIBJIsI-
I0TCST ICKJIIOYUTETHHO MOIITHBIM NHCTPYMEHTOM B BallleM HHCTPYMeH-
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Tapuu aCUHXPOHHOTO MporpammupoBanust. OpHAKO B UX (DYHKIKO-
HaJIbHOCTU €CTh OJUH OYEBUIAHBIA IPOOE]: OHU HE MO3BOJSIOT
006pabaThiBaTh IIOTOKK COOBITHIL, TaK KaK Kax10€ OOelaHue MOXKeT
OBITH pa3perieHo TOJAbKO OJUH pas. V1 OTKpOBEHHO rOBOPS, TaKasl ke
c1ab0CTh IPUCYIIA TIPOCTBIM TIOCIEI0BATENLHOCTIAM Asynquence.

PaccMoTpuM clieHapwii, B KOTOPOM MpH cpabaThIBAHUN HEKOETO CO-
OBITHST KUK/IBIN Pa3 0/KHA OTPabATBIBATE cepist maroB. O imHovHOe
oberranne (MM MOCJIE0BATENBHOCTD) HE MOJKET TIPEJICTABIISTH BCE
BO3HUKHOBEHUST 9TOTO coObITHS. CileloBaTeIbHO, BAM TIPU/IETCS
CO3/1aBaTh HOBYIO IIEMOYKY 00Tl (MU MOCJIe0BATETLHOCTD ) 17T
KaK/[0T0 BOSHIUKHOBEHSI COOBITHSI, HATIPHMEP:

listener.on( "foobar", function(data){

// co3paTb HOBYHW Lenoyky obewaHuin ana obpaboTku cobbiTui
new Promise( function(resolve,reject){

/! ..
)
.then( .. )
.then( .. );

})s

B aToM petieHnu npucyTeTByeT HeoOxoaumMast 6azoBasi (hyHKIMOHATb-
HOCTb, HO TaKO#1 ClIOCOG BBIPAsKEHMSI TIPE/ITOIaraeMOil IOTUKK OCTaB-
JISIET JKeJIaTh Jrydinero. B aToii mapagurme 00beIMHSAIOTCST B Pa3HBIX
acriekta GyHKIIMOHATLHOCTH: MTPOCJYIIMBaHUE COOBITUN 1 pearnpo-
BaHue Ha coObITre. [IpuHIINT pa3jiesieHus: 0OsI3aHHOCTEN TOATAIKI-
BaeT HAC K TOMY, YTOOBI Pa3/leIuTh 3TH ACHEKTHI.

Ha6HIOHaTeHbeIﬁ qUuTaTeJgb 3aMETUT, UYTO 9Ta HpO6JI€Ma OTHYaCTH
CUMMETpUYHA HpO6]I€MaM, OIIMCAHHLIM B TJIaBe 2 JJIA 06paTHbIX BbI-
30BOB; OHaA TOXKE ABJAETCA PA3HOBUAHOCTHIO MHBEPCUU YIIPABJI€HUA.

Hpe,ZICTaBbTe, YTO B 9TOU Iapaaurme MMponucxoAuT OTMEHa NMHBEPCUU:

var observable = listener.on( "foobar" );

// noTtom
observable
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.then( .. )
.then( .. );

// B Opyrom mecTe

observable
.then( .. )
.then( .. );

3HaueHue observable He sIBJSIETCST OOEAHUEM B IIOJTHOM CMBICJIE, HO
3a HUM MOKHO Ha01100ams PaKTUYECKU TaK JKe, KakK Bbl HabJIo1aeTe
3a 0OeIanneM, Tak 4TO OHU TeCHO cBsizaHbl. HabmogaTh MOKHO MHO-
0 pas, 1 OHO GYJIET OTIPABJIATH YBEIOMICHUST KasK/IbII pa3 IMpH BO3-
HUKHOBeHUM coObITHs ("foobar™).

MpPOAEMOHCTPUPOBAHHBIN NAaTTEPH 3HAYMTENBHO YNPOLAET KOH-
Lenuum 1 NpuYMHBbI, Nexalume B OCHOBE PeaKTMBHOMO Mporpam-
muposaHus (RP, Reactive Programming), peanv3oBaHHOro/uHTep-
NpPeTUpPOBAHHOIO B HECKO/IbKMX 3aMeyvaTeslbHbIX MpoeKTax
U si3blkax. OfHoO U3 pasHoBuAHOCTEN RP saBnsieTcs dyHKUMOHaNb-
Hoe peakTuBHOe nporpamMmmvposaHue (FRP) — npuMeHeHue KOH-
uenumii byHKLMOHaNbHOMO MPOrpaMMMPOBaHUst (HEM3MEHSIEMOCTb,
LIeIOCTHOCTb CChINIOK U T. A.) K MOTOKaM AaHHbIX. o «peakTuB-
HOCTbIO» UMEETCS B BUAY pacrpocTpaHeHue 3ToM (yHKLMOHa M b-
HOCTW BO BPEMEHW B OTBET Ha COObITUSA. 3auHTEpecoBaHHOMY
yuTaTento CTouT U3yunTb pasaen «Reactive Observables» notps-
catowein 6ubnunotekn Reactive Extensions (RxJS ans JavaScript,
http://reactive-extensions.github.io/RxJS/) komnaHum Microsoft;
OHa HaMHOI'O C/IOKHEE M MOLLHEE TOro, YTO S MPOAEMOHCTPMPOBAT.
Kpome Toro, y AHape Ltanbua (Andre Staltz) nmeetca otnmyHas
cratbsa (https://gist.github.com/staltz/868e7e9bc2a7b8c1f754),
KoTOpas npeactasnseT RP B NpaKTMYECKOM acnekTe Ha KOHKpeT-
HbIX NpUMepax.

Ha6nropaembie 06bekTbl B ES7

Ha MOMEHT HalnMcaHusi KHUTH CYIIECTBOBAJIO PaHHEe MPEAIOKEHNe
niis1 ES7 nosoro tumna ganubix HabmogaeMbix o6bextos (https://github.
com/jhusain/asyncgenerator), KOTOPBIi 110 AyXy OJU30K K ONHUCAHHON
TeMe, HO OIpe/ieJIeHHO 00J1a1aeT TOPas/I0 OOIbIIUMU BO3MOKHOCTSIMHI.
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OcnoBHas ujes HaOMIOLAEMBIX 0OBEKTOB TAKOTO POJIA 3aKJII0YAETCS
B TOM, YTO JIIS1 <IIOJIIMCKM» Ha COOBITUS OT ITOTOKA BbI MEPEJAETe
reHepaTop, XOTs Ha CaMOM JIeJIe 3aMHTEPECOBAHHON CTOPOHOM 3/16Ch
ABJISIETCS UTEPATOP, METOJL next (. . ) KOTOPOro Oy/IeT BBI3bIBATHCS /IS
KayKZIOTO COOBITHA.

ITO MOKHO IIpeaACTaBUTDb cebe IIPUMEPHO TaK:

// "~ someEventStream’ - noTok cobbiTuii (Hanpumep,is a stream of
events, like OT Wen4ykoB KHOMKOW MbluM M T. 4.

var observer = new Observer( someEventStream, function*(){
while (var evt = yield) {
console.log( evt );

}
)

[TepenaBaemblii BaMU reHepaTOp MPUOCTAHOBUT IIUKJI while B O3KHIA-
HUY CJIEIYIONIETO COOBITUS. Y UTEPATOPA, CBI3AHHOTO C 9K3EMILISIPOM
reHepatopa, MeToj next(..) Oy/eT BbI3bIBATHCST KasKiblil pa3, Kor/a
Yy someEventStream Hy6JH/IKyeTC$I HOBOE COOBITHE, a IaHHbIE COOBITHUS
BO30OHOBST PaboTy reHepaTtopa/MTepaTopa ¢ JaHHBIMU evt.

B dyHKIMM TOATMCKY Ha COOBITHS BasKEH UTEPATOP, a He TeHepaTop.
TakuM 06pa3oM, KOHIIENTYalbHO Bbl MOKETE MePeIaTh MPaAKTHICCKH
JI060# UTEePUPYEMbIi 00BEKT, BKIIFOUast UTEPUPYEMBbIE TOCIE[0BATE -
HOCTHU ASQ.iterable().

W HTepecHo, uTo TakKe ObLIN IPeIJIoKeHbI aalTepbl, KOTOPbIE TO0JIK-
HBI YIIPOCTUTH KOHCTPYUPOBaHME HAOII0aeMbIX 00BEKTOB OT HEKO-
TOPBIX TUIIOB IOTOKOB, TAKUX KaK fromEvent (. .) s cobbrTuit DOM.
Ecin B31y1siHY TH Ha IIpe/IoaraeMyIo peausanuio fromevent(. .) us
MIPEBIIYIIETO MpeioxKeHnst ES7, ona oueHb moxoska Ha ASQ. react(. . ),
Kak Oy/IeT TIOKa3aHo B CJEAYIONEM pasielie.

KoHeuHo, Bce 9T0 TOIBKO MPEJIOKEHNST, TAK YTO KOHEYHBII Pe3y IbTaT
BIIOJTHE MOYKET OTJIMYAThCSI 110 BHEITHEMY BU/Y 1 ITOBEIEHUIO OT TOTO,
4TO TIOKA3aHO 371€Ch. TeM He MeHee 0YeHb MHTEPECHO MPOCIEANTD 32
PaHHUM COTJIACOBAHMEM KOHIEIIIMIA MEK/IY NPEITOKEHIAME /st
pasHBIX OMOIMOTEK U A3BIKOB!
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PeakTuBHbIE NocC/ieAoBaTe/IbHOCTU

PyKOBOJCTBYSICh 9TUM KPATKIM OTINCAHIEM HAOTIOIAeMBIX OObBEKTOB
(u F/RP), 1 ipoieMOHCTPUPYIO QI Tainio HeHGOIbIOTrO MOIMHOKE-
CTBa «PEAKTUBHBIX HAGJIIOIAEMBIX 00BEKTOB», KOTOPYIO s HA30BY
<«PeaKTUBHOU IOCIeN0BATEIbHOCTBIOY .

Haunewm ¢ cozmanust HabJT01aeMOT0 00BEKTa, UCIOJIb3Ysl (DYHKIHIO
IJIaTUHA asynquence ¢ UMEHEeM react(..):

var observable = ASQ.react( function setup(next){
listener.on( "foobar", next );

s

Ternepb OCMOTPUM, KaK OIPEETUTD II0CJIEJ0BATEIbHOCTD, KOTOPAs!
«pearupyer> — B F/RP 3T0 00BIYHO HA3bIBAETCS «MOAMUCKON»
(subscribing) — Ha 06beKT observable:

observable
.seq( .. )
.then( .. )
wval( .. );

Takum 06pasoM, BbI IIPOCTO OIIPEAEJIAETE IOCIEA0BATEIbHOCTD, CO3-
JaBast 1enovKy Ha Oaze HabsomaeMoro o6bekTa. HectoskHo, BEpHO?

B F/RP norok coObITHiT 00BIYHO TIPOXOAUT Yepes3 TPyIy (hyHKIINO-
HaJIbHBIX Hpeo6pa30BaHHﬁ, TakuX Kak scan(..), map(..), reduce(..)
u 1. 1. C peakTUBHBIMU MTOCJIEA0BATEIBHOCTIME KasKa10e COOBITHE
TIPOXONT Yepe3 HOBBIN 9K3eMILIAP Tocae[oBaTeIbHOCTH. PaceMoTpumM
60J1e€ KOHKPETHDII [IPUMEP:

ASQ.react( function setup(next){
document.getElementById( "mybtn" )
.addEventListener( "click", next, false );

)

.seq( function(evt){
var btnID = evt.target.id;
return request(
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"http://some.url.1/?id=" + btnID
)
)
.val( function(text){
console.log( text );

)

«PeakTnBHasI» 4acTh B HA3BAaHUU PEAKTUBHON MOCJIEI0BATEIHHOCTI
[POUCXO/UT OT HA3HAYEHMUST OJJHOTO MJIU HECKOJIBKUX 00pabOTYMKOB
COOBITUI JIJIsT aKTUBU3AIMK TPUTTEPA COOBITHST (BBI30Ba next(..)).

«ITocseoBaTeIbHOCTH> B HA3BAHUU OTHOCHUTCS K TIOCJIE0BATENb-
HOCTSIM, KOTOPBIE MBI YK€ PACCMOTPEJN: KAKBIN IIar MOXKET ObITh
JIOOBIM ACHHXPOHHBIM MEXAaHU3MOM, OT 0OPATHOTO BBI30BA MTPOIOJI-
JKEHNMST NI 00€EIaHus 10 TEHEPATOPA.

ITocne Toro xak Bbl CO3/1aJi PEAKTUBHYIO ITOCJIE/I0OBATE/IbHOCTD, OHA
6leGT MHUIWNPOBATDb 9K3EMIIJIAPDI ITOCJIEA0BATEIbHOCTH /10 TEX 10D,
[OKa COOBITHUS 6y,l[yT Cpa6aTbIBaTb. Ecau BbI 3ax0THTE OCTAHOBUTH
PEAKTUBHYIO ITOCJE/10BATE/IbHOCTD, BbI3BOBUTE stop().

Ecii peakTUBHAST TOCTIEN0BATENBHOCTD OCTAHABIMBAETCS] BHI3OBOM
stop(), CKOpee BCEero, Bbl TAKKE XOTUTE OTMEHUTH PETUCTPAIUIO
o6paborunka(-0B) COOBITHSL; 1JIsI OTOI L[EJIN MOYKHO 3aPErUCTPUPOBATD
teardown-06pabOTUHK:

var sq = ASQ.react( function setup(next,registerTeardown){
var btn = document.getElementById( "mybtn" );
btn.addEventListener( "click", next, false );
// 6yneT Bbi3biBaTbCA Npu BbizoBe ~sq.stop()”
registerTeardown( function(){
btn.removeEventListener( "click", next, false );

s

)

.seq( .. )
.then( .. )
wval( .. );

// nosaHee
sq.stop();



336 an’IO)KEHMe B. PaCLUI/lpeHHbIe ACMHXPOHHbIE NATTEPHbI

Ccbinka this BHyTpu 0bpaboTumka setup(..) IKBMBaNEHTHa
peaKTMBHOW NocnefoBaTeIbHOCTU S, Tak YTO CCbifika this MoxeT
MCMONb30BaTbCA AN PacLUMPEHUs] ONpeaeneHns peakTUBHOM
nocneaoBaTeNlbHOCTU, Bbl30Ba TakMX METOAOB, Kak stop(),
nT. 4.

Caenyronuii mpumep u3 Mupa Node.js HCIIOIb3yeT peaKTUBHBIE T10-
CJIEIOBATEILHOCTH JI7IsT 00paboTKu BXostmx 3arpocos HTTP:

var server = http.createServer();
server.listen(8000);

// peakTuBHbIA HabnwpaTenb

var request = ASQ.react( function setup(next,registerTeardown){
server.addListener( "request", next );
server.addListener( "close", this.stop );

registerTeardown( function(){
server.removelListener( "request", next );
server.removelistener( "close", request.stop );
s
s

// peakuua Ha 3anpochl

request

.seq( pullFromDatabase )

.val( function(data,res){
res.end( data );

})s

// 3aBepuweHue node
process.on( "SIGINT", request.stop );

Tpurrep next(..) TakKe MOXKET JIETKO aJallTUPOBATHCS K TTOTOKAM
C UCII0JIb30BAaHUEM MEeTO/I0B onStream(..) v unStream(..):

ASQ.react( function setup(next){
var fstream = fs.createReadStream( "/some/file" );
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// nepepaTb cobbiTue "data" notoka “next(..)"
next.onStream( fstream );

// npocnywuBaTb KOHel moToka
fstream.on( "end", function(){
next.unStream( fstream );

})s
)
.seq( .. )
.then( .. )
wval( .. );

Taxske MOKHO UCII0Ib30BaTh KOMOMHAIIMH [TOCJIeI0BATeJIbHOCTEH 11
00beIMHEeHNsT HECKOJIBKHMX TOTOKOB PEAKTHBHBIX MTOC/Ie0BATEIbHO-
CTel:

var sql = ASQ.react( .. ).seq( .. ).then( .. );
var sq2 = ASQ.react( .. ).seq( .. ).then( .. );

var sq3 = ASQ.react(..)
.gate(
sql,
sq2
)
.then( .. );

OCHOBHOIT BBIBOJT 3aKJIIOYAETCST B TOM, UTO ASQ.react(..) TIPeICTaB-
nsiet coboii obseryennyio aganranuio konuenuii F/RP, kotopas
MO3BOJISIET CBA3ATH TIOTOK COOBITHI C TIOCIeI0BATEIBHOCTBIO, — OT-
cIofla TEDMUH «PEAKTUBHAS MTOCTeI0BATETBHOCTE>. PeakTUBHBIE TT0-
CJIeI0BATEIbHOCTH OOBIYHO 00/IaIaI0T JOCTATOYHOM (hYHKIIMOHAIb-
HOCTBIO JIJIT OCHOBHBIX PEAKTUBHBIX TPUMEHEHUT.

Mpumep ncnonb3osaHuna ASQ.react(..) ans ynpaBneHust COCTOSHU-
€M r10J1b30BaTeNIbCKOro MHTEpdeica AoCTyneH no aapecy http://
jsbin.com/rozipaki/6/edit?js,output, a apyroi npvmep 06paboTkm
NOTOKOB 3anpocoB/oTBeToB HTTP c ASQ. react(..) — no agpecy
https://gist.github.com/getify/bba5ec0de9d6047b720e.
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eHepaTOpHbIe conporpaMmmbl
(Generator Coroutine)

XoueTcst HAJIESIThCS, UTO IJIaBa 4 MMOMOTJIA BAM OCBOUTDH FeHEePaTOPbI
ES6. Ceituac Mbl BepHEMCST K 00CYKIEHUTO MAPAJIJIETbHOTO BBITTOJIHE-
HUS TeHePaTOPOB U PA30BBHEM €TO.

Torma mbr pacemaTpuBaam GyHKIUIO runAll(..), KOTOpasd MOXET
MOJIYYHTh [iBa U OoJiee TeHepaTopa U BBITIOJHUTh WX TTapalJie/IbHO,
M03BOJISIST UM KOOTIEPAaTUBHO TepeaBaTh yIpaBaeHHue OT OJHOTO
K JIPYyrOMY, ¢ HeoOs13aTeIbHOM Tiepeiadeil COOOMeHN.

Kpome BO3MOKHOCTH BBITIOTHEHUST OJTHOTO TeHepaTopa /10 3aBepIeH s,
METOJI ASQ#runner(. .), PACCMOTPEHHBIN B IPUJIOKEHUHN A, TIPeICTaB-
JIIeT coH0it CXOAHYI0 KOHIEMINIO runAll(. . ), KOTOpas MOJKET TapaJi-
JIEJIbHO BBITIOJIHATD HECKOJIBKO T€HEPATOPOB /10 3aBepIIeHNs.

A Temepp MOCMOTPUM, KaK Peain30BaTh MapajiejbHbIN clieHapuit
Ajax u3 riasBbi 4:

ASQ(
"http://some.url.2"
)

.runner(
function*(token){
// nepepaya ynpaBneHusa
yield token;

var urll = token.messages[@]; // "http://some.url.1"

// cTepeTb coobweHMA U HayaTb 3aHOBO
token.messages = [];

var pl = request( urll );

// nepepada ynpasneHus
yield token;

token.messages.push( yield p1 );
s

function*(token){
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var url2 = token.messages[@]; // "http://some.url.2"

// 3anucb cooblweHns u nepepadva ynpasneHuA
token.messages[@] = "http://some.url.1";
yield token;

var p2 = request( url2 );

// nepepada ynpasneHua
yield token;

token.messages.push( yield p2 );

// nepepaTb pe3ynbTaThl ClejylleMy Wary nociesoBaTeNlbHOCTH
return token.messages;

¥
)

.val( function(res){
// “res[@] noctynaet ot "http://some.url.1"
// “res[1]" noctynaeT oT "http://some.url.2"

s

OcHOBHBIE Pa3INUNI MeKITY ASQ#runner(..) U runAll(..):

O Kaxplii reHepaTop (conporpaMma) ImoJrydaeT apryMeHT, KOTOPO-
MY MBI IDUCBONJIN UM token — CIIeI[Ma/IbHOE 3HAaUE€HNE, KOTOPOE
JIOJIKHO BBIZIaBaThCs yield, KOT/Ia BBl XOTUTE IBHO IIEpeIaTh yIIpaB-
JieHue cjaefyole cormporpamme.

O token.messages — MacCCHUB, COAEp:KalIUil Bce COOOLIEHMS, TIepe-
JlAaHHBIE OT MPebIAYIIEro Iara mocjaenopaTebHocT. OH Takke
SIBJISIETCSI CTPYKTYPOU TAHHBIX, KOTOPas MOKET UCIOJIb30BATHCS
11 0OMeHa COOOIIEHMAME MeK LY COIIPOrPaMMaMU.

O Tlepemaua uepes yield snadenus obenanus (UK MOCIEI0BATENb-
HOCTH) He TIPUBOJIUT K Tiepeiave YIPaBIeHns, a TPUOCTAHABINBA-
eT 00paboTKy COMPOrpaMMBbI JI0 MOMEHTa TOTOBHOCTH 3TOTO 3Ha-
YeHuA.

O [locsennee Bo3BpaleHHOE yepe3 return MM BhIITAHHOE Yepes yield
3HavyeHre 0T 00pabOTKK COMPOTrpaMMbl OYIET TepeatHo CIenyio-
MeMy IIary mocJae10BaTeIbHOCTH.
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Brl Takike MOsKeTe JIeTKO HAJIOKUTH BCTIOMOTaTeIbHbIE (DYHKITUU T10-
Bepx 6a30BON (DYHKIIMOHATBHOCTH ASQ#runner(..) JJIsl Pa3JINYHbBIX
1eJIen.

KoHeuHble aBTOMaTbI

Koneunvie aemomamot (state machines) XopoIiio 3HaKOMbI MHOTUM
nporpammucTtaM. C TOMOIIBIO TPOCTON KOCMETHYECKON DYHKITUN
MOKHO CO3/IaTh MOJIeJTb KOHEYHOTO aBTOMaTa, KOTOpasi JIETKO BbIpa-
JKaeTcs B MPOTPAMMHOM KOJI€.

[TorrpobyeM TpeicTaBUTh TaKyo (GYHKINIO, OHA OYIeT Ha3bIBaThCsI
state(..). DyHKIMA TOMTyYaeT [Ba APTYMEHTA: 3HAYEHUE COCTOSTHIS
1 reHepaTop, KOTOpbIii 0OpabaTbiBaeT 9TO COCTOsTHUE. state(..) BbI-
HOJTHSIET BCIO YePHYT0 paboTy 110 CO3MaHUIO U BO3BPAIIEHUIO reHepa-
Topa-ajanrtepa s rnepegadn AsQ#runner(..).

[Tpumep:

function state(val,handler) {
// co3paTb 06paboTHMK COMpOrpammbl 4S8 3TOrO COCTOAHMUA
return function*(token) {
// 06paboTyMKk nepexopa COCTOSHMUA
function transition(to) {
token.messages[0] = to;

¥

// 3aBaTb UCXOAHOE COCTOsHWE (ec/M OHO ele He 3aAaHo)
if (token.messages.length < 1) {
token.messages[0@] = val;

}

// npopjonxaTb A0 AOCTUXEHUA ¢uHanbHoro coctoAHua (false)
while (token.messages[@] !== false) {
// Tekyuwee cOCTOAHME COOTBETCTBYyeT
// 3Tomy o6paboTyuky?
if (token.messages[@] === val) {
// BenerupoBaTb 06pabOTUMKY COCTOAHUA
yield *handler( transition );



TeHepaTopHble conporpaMMbl (Generator Coroutine) 341

// nepepaTb ynpaBneHue Apyromy obpaboTumky
// cocToAHuA?
if (token.messages[@] !== false) {

yield token;

3
}

[IpucmotpeBirch BHUMaTeJbHee, Bbl YBUUTE, YTO state(..) BO3-
BpalllaeT reHepaTop, KOTOPbIN IoJiydyaeT MapKep token, a 3aTeM c03-
JIaeT 1IUKJI while, BBITIOJHSEMbBIH /10 IOCTUKEHUS KOHEYHBIM aBTOMA-
TOM (UHAIBHOTO COCTOSAHUS (A9 KOTOPOTO MBI MMPOU3BOJIBHO
Bbl6paJH/I 3HaUeHue false); IMEHHO TaKOI TeHEPaTop AOJIKEH Tepe-
JlaBaTbCs ASQ#runner(..)!

Ml TaK:ke TIPOU3BOJILHO 3aPE3EPBUPOBAJIN 2JIEMEHT token . messages[0]
KaK TO3UIUIO JITIST OTCIAEKUBAHUS TEKYIIETO COCTOSTHUS KOHEYHOTO
aBTOMATa; 3TO O3HAYAET, YTO MBI JIasKe MOKEM WHUIIMATN3NPOBAThH
MCXOJIHOE COCTOSHUE 3HAUYEHUEM, TIepPe/JaHHbIM OT TEKYIIero mara
TTOCJIEZIOBATETLHOCTH.

Kax ncrosib3oBath BcrioMoraTesIbHYIO (DYHKITHIO state(. . ) B codeTa-
HUHU ¢ ASQ#runner(..)?

var prevState;

ASQ(
/* He obsA3aTenbHO: WCXOAHOe cocTosHue */
2
)
// 3anycTUTb KOHEeYHbIn aBTOMaT
// nepexoppl: 2 -> 3 -> 1 -> 3 -> false
.runner(
// obpaboTymMk cocTosHuA ~1°
state( 1, function *stateOne(transition){
console.log( "in state 1" );
prevState = 1;
yield transition( 3 ); // nepeiiTu B cocTosHue "3’

¥,

// 06paboTuyuk cocTosHUsA ~2°
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state( 2, function *stateTwo(transition){
console.log( "in state 2" );

prevState = 2;
yield transition( 3 ); // nepeittu B cocTosiHue ~3°

Y,

// obpaboT4ymMk cocToAHMA " 3°
state( 3, function *stateThree(transition){
console.log( "in state 3" );

if (prevState === 2) {

prevState = 3;

yield transition( 1 ); // nepeiiTn B cocTosHue
}
// rotoso!
else {

yield "That's all folks!";

prevState = 3;

yield transition( false ); // terminal state
}

)

1

)

// paboTa KOHeYHOro aBTOMaTa 3aBeplieHa, WATU Aablie
.val( function(msg){
console.log( msg ); // That's all folks!

s

Baxkno 3aMeTUTD, 4TO cCaMu TeHepaTopbl *stateOne( . . ), *stateTwo(. .)
" *stateThree(..) BBI3BIBAIOTCS 3aHOBO IIPU KaiKIOM BXOJI€ B 9TO CO-
CTOSIHME U 3aBEpIIAIOTCS IIPU BbI30BE transition(..) C APyruM 3Ha-
yeHueM. XOTsI 9TO 3/IeCh He MOKa3aHO, KOHEYHO, 9T 00pabOTIYNKN
COCTOSTHUI MOTYT aCHHXPOHHO IPUOCTAHABINBATHCS MMOCPEICTBOM
yield-Bblzaun 0O€eIaHIil/TIOCIeI0BATETbHOCTH /TIPe0OpasoBaTeIeil.

CKpBbITbIe TeHEPATOPBI, TPON3BOAMMbIE BCTIOMOTaTeIbHOI PyHKITHEN
state(..) U (haKTUYECKH MTepearHHbie ASQ#runner(. . ), TPOAOJIKAIOT
napaJiie/ibHo paboTaTh Ha MPOTSKEHIH BCEro BpeMeHu paboThl KO-
HeYHOTO aBTOMaTa. KaskIplii M3 HUX B KOOTIEPAaTHBHOM pesknMe obe-
crieynBaeT yield-miepeaqy yIpaBaeHU CIEAYIONEMY, U T. 1.
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Mpumep ping pong (http://jsbin.com/qutabu/1/edit?js,output)
6onee NOMHO AEMOHCTPUPYET KOONepaTUBHOE MapasnfienbHoe
BbIMO/IHEHWNE C FreHepaTopamMu Nog yrpasneHnem ASQ#runner(. . ).

BsanMmopgencreyowme
nocnepoBaTesibHble NPOLECChI

Mogenb 63aumodeticmsyroujux nociedosamenvuolx npoyeccos (CSP,
Communicating Sequential Processes) Briepsbie Oblia onvicana YapJib-
3oM J. XoapoM (C. A. R. Hoare) B akagemudeckoii cratbe 1978 roma
U M03/[HEE PACCMOTPeHA B oHONMeHHO# kaure 1985 roga. CSP ornu-
ceiBaeT (DOPMaJIbHBIM MEXaHU3M B3aMMOJIEHCTBHUSI TaPasiieIbHbIX
«IIPOIIECCOB» BO BPEMsI BBIMOJHEHUS. BO3MOKHO, BbI TOMHUTE, YTO
MbI YIOMUHAJIU TTAPAJIJIETTHHO BITIOJIHSIEMbIE «ITPOIECChI» B TJiaBe 1,
Tak uTo Hamie uccaegoanne CSP 31ech OyzeT 6a3upoBaThCs Ha STOM
TOHUMAHUU,

Kax 1 60JIbIINHCTBO BBIJAIOMIMXCS KOHIENIMI B KOMIIBIOTEPHOI
teopun, CSP B 3HaUMTENBbHOI Mepe IIPOUCXOIUT U3 aKaJleMUIeCKIX
HCCJIeIOBAHMI, BRIPA)KEHHBIX B ajarebpe mpoiieccos. TeM He MeHee
s TIOJI03PEBAI0, YTO TEOPEMbI CUMBOJINYECKO#T aareOphl BPsII JIN MTPH-
HECYT IIPAKTUYECKYTO [TOJIb3Y YNTATEIO, TAK UTO HaM IIPHUJIETCST TOUC-
KaTh apyToii moaxox k CSP.

3a GpopMaTbHBIMU ONMUCAHUIMU U TOKA3ATEJbCTBAMU S MIPEIATA0
yrTaTe o 0OpaaThes K padbore Xoapa i MHOTUM JAPYTHM OTIHYHBIM
paboTaM, HAIMMCAHHBIM C TOTO BpEMEHHU. A 3/1eCh MbI TIOTIPOOYEM KpaT-
KO 00bsicauTh ueto CSP ¢ HeakaleMUYecKUX — U XOUETCSI BEPUTD,
WHTYUTUBHO IMOHATHBIX — MO3UITUI.

Mepepaua coobuieHni

Ocuosnoit npunnun CSP 3akaiodaeTcs B TOM, 9YTO BCe B3aMMOIEN-
CTBUS/00MEH TAHHBIMU MEK/Y HE3aBUCUMBIMU (B OCTAIHLHOM) MPO-
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1eccaMu JTOJKHBI OCYTIECTBIISIThCA TOCPEACTBOM (hOPMATbHOI mepe-
nauu coobieHnil. BoaMokHO, BOIIPEKY BALIMM OKUIAHUSIM [I€Peaada
coobmenuii 8 CSP onucbiBaeTcs Kak CUHXPOHHOE AEHCTBHE, IPU
KOTOPOM IPOIECC-OTIPABUTEb 1 IIPOIECC-TIOTYYaTEe b I0JKHBI OBITH
TOTOBBI K TIepeaue COOOIIEHUSI.

Kax cunxponnasi repeziaua cooO1ieHIiT MOKeT ObITh CBSI3aHa C ACUH-
XPOHHBIM TTPOTPpaMMUPOBaHeM Ha JavaScript?

B ocHOoBe KOHKPETHOCTH OTHOIIEHUH JIEKUT UCTIOIhb30BaHNE FreHepa-
TopoB ES6 ni1st cosnanus neiicTBMiA, KOTOPbIE BBITJISAAST CUHXPOHHO,
HO BO BHYTPEHHEH peasnsaini MOryT ObITh CHHXPOHHBIMU 11 (OoJtee
BEPOSITHO) aCUHXPOHHBIMU. JpyruMu cjioBaMu, aBa u HoJiee mapaji-
JIEJIbHO BBITIOJTHSEMbIX T€HepaTOpa MOTYT Ha IIE€PBbIN B3IJIS]] CHHXPOH-
HO 0OMeHUBAThCs co0OuUeHuaME Oe3 morepu (pyHJaMeHTaTIbHON
ACUHXPOHHOCTU CUCTEMBI, TIOCKOJIbKY KOJI KaXK0TO TeHepaTopa Ipu-
ocraHaB/BaeTcs (OJIOKUPYETCsT), O3KUAast BO30OHOBJIEHUS aCHHXPOH-
HOTO eNCTBUS.

Kak s10 Bce paboraer?

[Ipencrasbre rerepaTop («Ipoiieccs ) ¢ UMeHeM <Ay, KOTOPBIH XOueT
OTIPABUTH coobIene rerepatopy «By». Cravana «A» BbiaeT uepes
yield coobuienue (4To MPUBOAUT K IPHOCTAHOBKE «A» ) JIJIsI OTIIPaB-
ku «B». Korza rerneparop «B» Gymer ToToB u Omy4nT coobIenue,
«A» ipooskaet paboty (pasbioKupyeTcs).

O/HO 13 CaMbIX MOIYJ/ISIPHBIX BBIPAKEHUH TEOPUH MIEPEavn COOOTIEHII
CSP npoucxoaut us 6ubsmorexu ClojureScript core.async, a Taksxke u3
s13b1Ka go. B atnx nmoaxoznax k CSP Borwiomaercs onucanHasi CeMaHTH-
Ka repeiayr IAHHBIX Yepe3 KA1, OTKPBITHII MEK/LY ITPOTIECCAMU.

/icnonb3oBaHWe TEpMUHA «KaHa » 0T4aCTM O6BACHSETCA TEM, YTO
B HEKOTOpbIX pexumax B bydep kaHana MOXeT nepeaaBaTbCs
6onee 0AHOroO 3HAYeHUS; 3TO YEeM-TO HarNMOMWMHAET Hawu npea-
CTaB/IeHNs O MOTOKaX. 3A4eCb 3TOT MexaHW3M noapobHO He pac-
CMaTpMBAETCS, HO OH MOXET 6blTb OYEeHb MOLLHbIM CPEeACTBOM
ynpaBfeHns NoTokaMu AaHHbIX.
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B mpocreiimem nipencrasiennu CSP kanam, co3manabIil MEXKIy TOY-
kamu «A» u «B», 1o/Ken cogepkaTh MeTo take (. . ) /s OJOKUPOB-
KWV TIPH [TOJIyY€HU Y 3HAYEHWST U METOJ put (. . ) JUIst OJIOKUPOBKHU TIPH
OTIIPaBKe 3HAYEHMSI.

ITO MOJKET BBITJIA/IETH IIPUMEPHO TaK:

var ch = channel();

function *foo() {
var msg = yield take( ch );

console.log( msg );

}

function *bar() {
yield put( ch, "Hello World" );

console.log( "message sent" );

run( foo );

run( bar );

// Hello World

// "message sent"

CpaBHurte 9Ty CTPYKTYPUPOBAHHYIO, CHHXPOHHYIO (BEpHee, CHHXPOH-
HO BBITJISIAILY IO ) TIepeady cOOOIeHni ¢ HepOpMaIbHBIM 1 HECTPYK-
TYPUPOBAHHBIM 0OMEHOM COOOIIEHMI, KOTOPYIO IPEJOCTABISAET
ASQ#trunner(..), C MacCUBOM token.messages 1 KOOIIEPATUBHBIM VC-
moJsib3oBaHueM yield. TTo cyrtu, yield put(..) mpeacraBisier coboi
OJIHY ollepalinio, KOTopasi OJJHOBPEMEHHO OTIIPaBJIsIET 3HaUYeHUe
U IPUOCTAHABJIUBAET BBITIOJIHEHUE JIJ14 [lepe/layu yIIpaBJIeHus, TOra
KakK B IIPEIbIYNIUX [IPUMEPaX 3TO /1eJ1aJI0Ch B Pa3HbIX I1arax.

Kpowme toro, CSP HarsisijiHo 110Ka3bIBaEeT, UTO BbI HE TIepe/laeTe yIpaB-
JIeHHe SIBHO, HO BMECTO 3TOIO IIPOEKTUPYeTe CBOU IapaJliebHble
byHKIMN /7151 6IIOKMPOBKY B OKMIAHIN JTHO0 3HAUEHUS, TI0JTyYEHHOTO
13 KaHaJia, 16O MONBITKU OTIIPABUTH COOOIIEHH E 110 KaHary. IMeHHO
GJIOKMPOBKA TIO TTOJIYYE€HUIO UM OTIPABKe COOOIIEHN SIBIISIETCS Me-
XaHU3MOM KOOPJMHAIIUY TTOBE/IEHUS MEXK/LY COITPOrPaMMaMU.
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He6onbluoe npeaynpexaeHue: 3TO OYeHb MOLLHbIVA NaTTepH,
HO YTO6bI MPMBLIKHYTb K HEMY, MOTPeGyeTCS HEKOTOPOE BPEMS.
HeMHOro MoTpeHUpyMTECh, UTOBLI MPUBLIKHYTL K 3TOMY HOBOMY
NoAXOAY K KOOpAMHALUMM napasnnenmsma.

[l aroii pasanoBuanoctu CSP, peanuszoBantoii B JavaScript, cyiie-
CTBYET HECKOJIbKO XOPOITX OUOIMOTEK, 1 IIPesK/ie Bcero Gubamorexa
js-csp (https://github.com/ubolonton/js-csp), KoTopyTo 3amycTum J[skeiimc
Jlour (James Long) (https://github.com/jlongster/js-csp) 11 0 KOTOpOTi OH
muOoro mircan (http://jlongster.com/Taming-the-Asynchronous-Beast-with-
CSP-in-JavaScript). Kpome Toro, cratbu [Iasuaa Hosena (David Nolen)
(http://twitter.com/swannodette) cozepskaT UCKIIOUYNUTEIBHO MTOJE3HYIO
urdopmarmio 06 aganrtaimu CSP ClojureScript B go-ctuuie core.async
nas reneparopoB JS (http://swannodette.github.io/2013/08/24/es6-
generators-and-csp/).

Imynauma CSP B asynquence

[TockobKY patee Mbl 371eCh 00CY KA ACHHXPOHHBIE TTATTEPHbI B KOH-
TeKcTe Moeit OMOINOTEKN asynguence, BO3MOXKHO, BaM Oy/IeT HHTepec-
HO Y3HAaTh, 4TO MOBEPX 0OPABOTKU reHepaTopoB ASQ#runner (. . ) MOJKHO
JIOBOJIBHO JIETKO 100aBUTh TIPOCJIONKY SMYJISIIIN, KOTOpasi o0ecredn-
BaeT npakTuyecku uaeanbroe noptuposanne CSP API u peanuzaiuio
nosezenust. [Tpocsioiika aMy ISINIT MOCTABIISIETCS KaK AOMOJTHUTE bHAS
4acTh TAKeTa asynquence-contrib BMecte ¢ asynquence.

[To amanoruu co BcrioMoraTeabHON (DYHKIINEH state(..), ASQ.csp.
go(..) TIoJlyJaeT TeHepaTop — B TEDMUHOJIOTUN g0/ core.async OH Ha-
3bIBaeTCs go-npouedypoi (goroutine) — u aganTUPyeT €ro JAJs uc-
MOJIb30BaHUA C ASQ#runner(. . ), BO3Bpalllad HOBBII TeHepaTop.

Bmecto nepenaun token Baiiia go-Ipolieypa mojydaeT U3Hau4aIbHO
cO3/1aHHbIN KaHaJ (ch), KOTOPbIA COBMECTHO UCIOJIb3YETCSI BCEMU
g0-TIpolie/lypaMu JIJIs1 3TOTO 3allyCcKa IIpOrpaMMbl. Bbl MoskeTe co3/1aTh
JIOTIOJTHUTEIBHbIE KaHaJIbl (4TO 4acTo ObIBaeT BeChMa I0JIe3HO!) BbI-
30BOM ASQ.csp.chan(..).
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B CSP Bcst acMHXPOHHOCTD MOZIEIMPYETCST B KOHTEKCTE OJIOKUPOBAHKSI
10 COOOIIEHUSIM KaHaIa BMECTO OJIOKMPOBAHUS B OKUAAHUU 3aBepP-
IreHust 00eIanust/TIoC/IeI0BaTEIbHOCTH /TIPe0Opa3oBaTeIs.

Wrtak, BMecTO Bbliaun dyepe3 yield obelaHusi, BO3BPAIEHHOTO OT
request(..), PYHKIUA request(..) TOJKHA BEPHYTH KaHaJl, U3 KOTO-
POTO 3ampaninBaeTcs 3HaUeHe BhI30BOM take(..). MHavye roBops,
KaHaJ C OHUM 3HAUYEeHUEM B 9TOM KOHTEKCTE,/BapHaHTe MCIOJIb30-
BaHUS TPUOIUBUTENHLHO 9KBUBATEHTEH 0OEIaHNIO /TI0OCIe[0BATE/b-
HOCTH.

[yt Hauasa co3mauM BePCHUIo request (. .) C IMOAMEP/KKON KaHAIOB:

function request(url) {

var ch = ASQ.csp.channel();

ajax( url ).then( function(content){
// “putAsync(..)" - Bepcus “put(..) , KOTOpaA MoxeT
// vcnonb3oBaTbCA 3a npegenamum reHepatopa. OHa
// Bo3BpawaeT obewaHue AiA 3aBepweHUs onepauuu. 34ecb
// 3To obewaHue He UCMNONb3YeTCHA, HO Mbl MOTr/u 6bl
// wcnonb3oBaTb ero, ecau 6bl moTpeboBanocb nony4vaTb
// yBeLOMNEeHUA O MOoNyYeHWn 3HayeHua BbisoBom ~take(..) .
ASQ.csp.putAsync( ch, content );

)

return ch;

Bcnomnurte: B riase 3 Mol BBe TepMuH «habpuka oOemanmii»> s
(byHKIWH, TIPOU3BO/SIIIEN 00eaust; B IIaBe 4 — TepMuH «abpuka
peoGpasoBatesieils 1Jist (hyHKITUH, TPOU3BO/ISIIEH TpeoOpasoBaTesiu;
U HAKOHEIl, B IIPUIOKEHUH A — TepMUH «habpuKa Mocae[0BaTe b
HOCTEN» J171s1 (PYHKIIUW, TPOU3BOJISIIIEI TIOCIEI0BATEIBHOCTH.

EcTecTBenHO, aHATIOTUYIHBIN TEPMUH CTOUT BBECTH U 71T (DYHKITUM,
TIPOM3BOAATIEH KaHaabl. HeyamBuTEeIbHO, 9TO MBI HAa30BeM ee «ha-
OpUKO KaHaJoB». B KauecTBe ylnpasKHEHUs [JIsi CAMOCTOSITEIbHOM
paboThl YUTATETH MOKET OIPEAETUTh (DYHKIMIO channelify(..) 110
AQHAJIOTUM C Promise.wrap(..)/promisify(..) (rmaBa3), thunkify(..)
(rmaBa 4) u ASQ.wrap(..) (TIpusoskenue A).
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A Temiepb pacCMOTPUM TIPUMep Tapaiesn3Ma Ajax ¢ ICIIOJIb30BAHN-
em CSP B ctuste asynquence:

ASQ()
.runner(
ASQ.csp.go( function*(ch){
yield ASQ.csp.put( ch, "http://some.url.2" );

var urll = yield ASQ.csp.take( ch );
// "http://some.url.1"

var resl = yield ASQ.csp.take( request( urll ) );

yield ASQ.csp.put( ch, resl );
P )
ASQ.csp.go( function*(ch){
var url2 = yield ASQ.csp.take( ch );
// "http://some.url.2"
yield ASQ.csp.put( ch, "http://some.url.1" );

var res2 = yield ASQ.csp.take( request( url2 ) );
var resl = yield ASQ.csp.take( ch );

// nepepaTb pe3ynbTaThl cAeaylwemy wary
// nocnepoBaTeNbHOCTH
ch.buffer_size = 2;
ASQ.csp.put( ch, resl );
ASQ.csp.put( ch, res2 );
)
)

.val( function(resi,res2){
// “resl” comes from "http://some.url.1"
// “res2’ comes from "http://some.url.2"

)

ITepenaua coobuienuii, koropast obecrneunsaet obmen crpokamu URL
MEKIy AByMs gO-TIpolle/lypaMu, peajn3oBana TpuBraibHo. [lepsas
go-Tipoliearypa Bbizaet 3anpoc Ajax k nmepsomy URL-anpecy u mome-
IIaeT OTBET B KaHaJ ch. Bropas go-npoiieypa Biaet 3ampoc Ajax Ko
BTopomy URL-ajipecy, 1mocJie 4ero rnoJiydyaeT MmepBblil OTBET resl u3
kanasia ch. B a10ii Touke 06a 0TBeTa, resl U res2, 3aBEPIIEHbBI 1 TOTOBBI.
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Ecuu B kaHasie ch B KOHIIe g0-IIPOIIELyPbl OCTAOTCS KaKue-1nb0 3Ha-
YeHMst, OHU OY/Ly T TIePeIaHbl CJIEYIOIEMY ATy OCIEI0BATETbHOCTH.
Takum 06pa3oM, 4TOOBI TIepeaaTh COOONUEHUsT U3 MOCTeIHEN go-
IIPOIIE/LYPBI, TOMECTUTE UX B ch BBI3OBOM put(..). UT0ObBI n3bekaTh
GJIOKMPOBAHMSI ITUX 3aBEPIIAOIINX BHI30BOB put (. . ), MBI TIEPEBO/IIM
ch B pesknM Gy epusaliim, IpUCBanBast CBOICTBY buffer_size 3Haue-
Hue 2 (110 yMOJTYaHUIO PABHO 0).

[pyrve npumMepbl ncnonb3oBaHus CSP B cTtune asynquence Ao-
cTynHbl Ha GitHub: https://gist.github.com/getify/
e0d04f1f5aa24b1947ae.

NTorn

Ooberianust ¥ TeHEPATOPDI TPEOCTABIISIOT (hyHIaMEHTAIbHbIE CTPYK-
TYPHbIE 3JIEMEHTBI, Ha 6a3e KOTOPBIX CTPOUTCsI GoJIee CI0KHAsE U (PYHK-
IIMOHATBHAST ACUHXPOHHOCTD.

B asynquence nmerotcs cpencTsa i peayn3aiu nTepUpyeMbIX 110-
CJIe/I0BATEIHHOCTE, PEAKTUBHBIX [TOCJIE/I0BATENIbHOCTEN, TAPAJLIIEN b-
HBIX COTIPOTPaMM U jlaxke go-mporienyp CSP.

ITH TaTTEPHBI B cOYeTaHUK ¢ (PYHKIIMOHATIBHOCTHIO OOPATHBIX BbI-
30BOB MIPOIOJIKEHYST U 00CIAHUH TPEIOCTABIISIOT ASYNquUence MoIil-
HYI0 KOMOUHAIIUIO Pa3HbIX aCHHXPOHHBIX (DYHKIIMOHAIBHBIX CPE/ICTB,
MHTErPUPOBAHHBIX B OIHY CTPOITHY0 aGCTPAKIIMIO YIIPABJIEHUS aCUH-
XPOHHOH TPOTPAMMHOM JIOTUKOH — TOCJIeI0BATETHHOCTb.



06 aBTOpe

Kaiin Cumncon — esanresmct Open Web us Ocruna (mrat Texac),
GOJIBINON HHTY3UACT BCETO, UTO KacaeTcs JavaScript. ABTOp HECKOJIb-
KX KHUT, [TPEIO/IABATE b, CITUKEDP U YUACTHUK /JTUJIEP TPOEKTOB C OT-
KPBITBIM KOJ[OM.
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N3dATEADCKNA AOM

DZONTEP"

WWW PITER.COM

BAWIA YHUKAJIbHAAl KHUTA

XoTuTe M3gaThb CBOIO KHM2y? OHA CTaHeT ngeabHbIM N0GAapkom g/si NapTHepoB

1 gpy3ei, OTANYHBIM UHCTPYMEHTOM /sl IPOgBIKEHNS BaLLe20 OpeHga, Npe3eHToM
/191 NAMATHbIX cobbITMIA! Mbl CMOXeM OCyLLeCTBUTD BaLLM 1t0bble, gaxe camble
CMeible 1 CIOKHbIE, Mgeu 1 MPOeKTbl.

Mbl NPEAJIATAEM:

M3naTb BaLly KHUTY
e W3[1aH1E KHWUMW 1S UCMONb30BAHMS B MAPKETUHIOBBIX aKTUBHOCTSIX
e KHUIM KaK KOPMopaTuBHble NOAAPKK

o peKaamy B KHMrax

e W3[aHWe KOpNopaTMBHOM 61MbAMOTEKN

Moyemy Hago BbIOGPATH MMEHHO HAC:

M3gatenbctBy «[ntep» 6onee 20 neT. Haw onbIT — 2dpaHTus BbICOKO20 KAYeCTBd.

Mbi npegnazaem:

 ycnyrv no obpabotke 1 gopaboTke Ballero TekcTa

e COBPEMEHHbIV An3aiiH 0T NpodeccroHanoB

e BbICOKMI YpOBEHb MOAMTPAGUUECKOro NCMOHEHMS

o MPOfAXYy BaLLeit KHUM BO BCEX KHVXKHbIX MarasnHax CTpaHbl

Obecneynm npogsinKeHne Batleii KHU2N:

peknamon B npodunbHbix CMU 1 MecTax npogax
e PeLeH3namMM B BeAYLINX KHVKHbIX U3AAHNAX
o VHTEPHEeT-NOALEPKKON PeKIaMHOM KaMnaHuu

Mbl Meem coBCTBeHHYIO ceTb guCTpubyLMKM Mo Bceri POCCHM, @ Takxke HA YKpauHe
1 B benapycn. COTpygH1uaem C KpYMHeWmnmMmn KHWKHbIMU MA2a3nHamm.

113gatenbcTBo «[11Tep» ABASETCA MOCTOSAHHBIM Y4ACTHUKOM MHO2MX KOHPepeHLinit
1 CeMMUHApOB, KOTOpble NPegocTaBASIIOT WMUPOKYIO BOIMOXHOCTb Peann3aumnm KHue.

Mol 0653aTesibHO npociegmm, yTOObI BALLA KHM2A NOCTOSHHO MME/IACh B HAANYMM
B MA2a3nHax v Oblia BbIIOXKeHd HA CAMbIX BMJHbIX MeCTax.

Obecrieynm MHGUBUGYAbHBIN MOGXOG K KAXKGOMY KIIMEHTY, IKCK/II03MBHbII gr3asiH,
N060M TUPAX.

Kpome To2o, npegnaaaem Bam BbIMyCTUTb 31EKTPOHHYIO KHM2Y. Mbl pa3MecTm
ee B KpYMHelilnX MHTepHeT-Ma2a3uHax. KHuaa byget ceepctaHa B popmate ePub
nm PDF — camblx nomny/isipHbIX 1 HAgexXHbIX GOPMATAX HA Ce20GHSILLIHMIT GeHb.

CBsKUTECH C HOMU npsmo ceinyac:

CaHkT-Teteplypr - AHHa TToBA, (812) 703-73-73, titova@piter.com
MockBa - Cepaeti KnebaHoB, (495) 234-38-15, klebanov@piter.com
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